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Section I Discretionary Permit(s) and Water Quality 
Conditions 

The project’s discretionary permit and water quality information are provided in the following:  

Project Information 

Permit/Application No. TBD Tract/Parcel Map No. VTTM No. 17845 

Water Quality Conditions 

Water Quality Conditions 

(list verbatim) 

This is the ‘Conceptual/Preliminary W.Q.M.P.’.  The water quality 
conditions will be included in the ‘Final W.Q.M.P.’ after discretionary 
review and approval. 

Watershed-Based Plan Conditions 

Provide applicable 
conditions from watershed - 
based plans including 
WIHMPs and TMDLS. 

WIHMPs: 
There are currently no approved WIHMPs for the San Gabriel River – 
Coyote Creek Watershed. 

TMDLS: 
Heavy Metals (Technical TMDL1)  

                       Adoption Date: July 13, 2006 

                       Completion Date: Ongoing 

 

 

 

 

 

 

  

 

                                                                 
1 This TMDL has been approved for Coyote Creek / San Gabriel River by Los Angeles Regional Water 

Quality Control Board (Region 4); however, it applies to the area of Orange County that drain to Coyote 
Creek and San Gabriel River. 
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Section II Project Description 
II.1 Project Description 

Description of Proposed Project  

Development 
Category (Verbatim 
from WQMP): 

Priority Project, Category 1 – New development projects that create 10,000 ft2 or 
more of impervious surface. This category includes commercial, industrial, 
residential housing subdivisions, mixed-use, and public projects on private or 
public property that falls under the planning and building authority or the 
Permittees. 

Priority Project, Category 7 – Streets, roads, highways, freeways of 5,000 ft2 or 
more of paved surface (excluding routine maintenance activities). 

Disturbed Project 
Area:   
6,568,848 ft2  
(150.8 ac.) 
 

Number of Dwelling Units:  
277 Single Family Units and 
145 Multi-Family units 
20,000 sf of commercial space (or 49 additional multi-
family units) 

SIC Code:   
8811 Private Households 

Project Area 
Pervious Impervious 

Area  
(acres or sq ft) 

Percentage 
Area 

(acres or sq ft) 
Percentage 

Pre-Project 
Conditions 

135.8 acres 90.0 % 15.0 acres 10.0 % 

Post-Project 
Conditions 

100.4 acres 66.6 % 50.4 acres 33.4 % 

Narrative Project 
Description: 

 

     The proposed project known as “Rancho La Habra” consists of 150.8 acres, 
and proposes the construction of 277 single family homes, 145 multi-family 
units, a 2.7 acre commercial site (an additional 49 multi-family units may be 
constructed as an option to the proposed commercial site), approximately 38.9 
acres of open space, paved streets, un-paved trails and access roads, and 
general improvements related to a residential development.  The site is part of 
the ‘La Habra Hills Specific Plan’.  The proposed project site is located within the 
San Gabriel sub-watershed portion of the Santa Ana River Basin, in the City of La 
Habra, County of Orange, California.  The project site is bounded by Beach 
Boulevard to the west, La Habra Hills Drive to the north, Idaho Street to the east, 
Tracts 15030 and 15031 to the south and Hillsboro Drive to the south (see 
included vicinity map). 
     The existing conditions consist of 0.74 acres of building and out structures (5 
buildings), 5.17 acres of concrete cart path, 4.82 acres of ac pavement, 2.00 
acres of concrete lined v-ditches and 2.20 acres of water features.  The 
combined existing impervious area equals 14.93 acres, equating to 9.9% 
impervious of the total 150.8-acre site. 
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Description of Proposed Project  
The study area breakdown is as follows: 

 On-site proposed development area   = 115.4 acres 
 On-site undeveloped area            =   35.4 acres 
 Overall site acreage                          = 150.8 acres  

 
     In the existing condition, 47.0 acres located off-site, southerly and upstream 
of the proposed development, have potential to generate run-on tributary to 
DMA ‘C’.  The limits of the hydrology study were expanded to include this offsite 
area.  However, the proposed condition will route the potential run-on from the 
off-site tributary area around the site and directly connect to the existing 
municipal storm drain system within Beach Boulevard.  By bypassing the site, 
these 47 acres are not within the scope of the WQMP and are not included  the 
DCV calculations for DMA ‘C’.  For clarity in comparing the supporting 
hydrology analysis study area to the study area of this P.W.Q.M.P., the area 
breakdown is as follows: 

 On-site proposed development area   = 115.4 acres 

 On-site undeveloped area    =   35.4 acres 

Total WQMP Study Area (omitting offsite area) =  150.8 acres 
 

 Offsite area tributary to drainage area ‘C’  =   47.0 acres 

Total Hydrology Study Area                             = 197.8 acres 
 

     Proposed entrances into the site will be provided via Beach Boulevard to the 
west, La Habra Hills Drive to the north, and Idaho Street to the east. 

     The proposed project will include 277 single family homes, 145 multi-family 
units and 2.7 acre site for either a maximum of 20,000 square foot retail space 
or an additional 49 multi-family units.   

     Associated impervious improvements are to include 13.6 acres of private 
streets 1.9 acres of public streets that will be maintained by the City, 4.5 acres of 
private concrete sidewalks, 0.9 acres of public concrete sidewalks that will be 
maintained by the City, 2.9 acres of concrete residential driveways, 12.7 acres 
of residential buildings (277 units), 6.9 acres of multifamily buildings (145 units), 
2.7 acre commercial site, 3.9 acres of D.G. trails, and a 0.4 acre existing 
clubhouse.  All proposed street improvements will be privately owned and 
maintained (HOA) with exception to La Habra Hills Drive which will be publicly 
owned and maintained (City). Total impervious acreage equals 50.4 acres. 

     Associated pervious improvements are to include 35.0 acres of slope 
landscaping, 26.9 acres of landscaping, 18.7 acres of fallow residential 
backyards, 3.2 acres of park turf, 2.6 acres of water quality basins and 14.0 
acres of natural un-developed land.  Total pervious acreage equals 100.4 acres. 

     Walkways, curb and gutter, storm drain improvements, sewer and water 
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Description of Proposed Project  
improvements and other related infrastructure improvements, will connect to the 
existing utilities and improvements surrounding the site.  

     Parking will be provided via garage and uncovered surface parking. Each 
single family unit will have a 2 car garage, with 2 additional uncovered parking 
spaces provided in front of the garage on the driveway.  Each multi family unit 
will have 2 car garage, along with additional guest parking located adjacent to 
the buildings on a paved parking lot.   

     Proposed open space/landscaping will consist of 56.2 acres located 
throughout the site with 21.9 acres of the existing golf course in the center of the 
site that will be converted into a park.  Additionally, landscaping will be 
designated throughout the project in the form of open space and common areas 
located between proposed multifamily units. 

     Paved and other impervious areas of the site include the project’s private 
drives, walkways, D.G. trails, curb and gutter improvements, driveways and the 
residential building footprint for each residential lot. Total impervious area is 
anticipated to consist of approximately 32.9% of the 150.8 acre project site. 

     No delivery or storage areas are proposed for the project. 

   Activities typical of residential developments can be anticipated for the project. 
These are anticipated to include day to day activities such as recreation, 
commuting and other activities typical of residential developments.  

  

    Typical household wastes are anticipated to be generated. Each residential 
unit will have trash bins located/stored within the private residence of each unit 
(for the SFR, community trash bins for the MFR), to be picked up for disposal on 
a weekly basis by the contracting waste hauler. 

 

     All improvements are shown in the WQMP Site Plan in Section VI of this 
WQMP. 

D
ra

in
ag

e 
Pa

tte
rn

s/
C

on
ne

ct
io

ns
      In the pre-development condition, runoff from the project site is conveyed as 

sheet flow northerly and westerly where it is collected by an underground storm 
drain system that outlet into the various water features throughout the golf 
course, prior to discharging to the existing City of La Habra’s 48-inch storm 
drain system within Imperial Highway and the City of La Habra’s 60-inch storm 
drain system within Beach Boulevard.  Runoff is then conveyed southwesterly and 
discharged into Coyote Creek prior to discharging to San Gabriel River, 
Alamitos Bay, San Pedro Bay and the Pacific Ocean.  
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II.2 Potential Stormwater Pollutants 
Table 2.1, Anticipated and Potential Pollutants Generated by Land Use Type from the Technical Guidance 
Document (December 2013) lists the following Pollutants of Concern (POC’s) associated with the project: 

Pollutants of Concern 

Pollutant 

E=Expected to be 
of concern  

N=Not Expected 
to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment Expected 
Potential sources of sediment include existing 
landscaping areas and disturbed earth surfaces. 

Nutrients Expected 
Potential sources of nutrients include fertilizers, 
sediment and trash/debris. 

Heavy Metals Expected 
Generated by uncovered parking areas and public 
and private streets. 

Pathogens (Bacteria/Virus) Expected 
Potential sources of pathogens include pets, food 
wastes and landscaping/sediment areas. 

Pesticides Expected 
Potential sources of pesticides include landscaping 
and open space areas. 

Oil and Grease Expected (1) 
Potential source of oil and grease is parked 
vehicles, public and private streets. 

Toxic Organic Compounds Expected 
Generated by uncovered parking areas and public 
and private streets. 

Trash and Debris Expected 
Potential sources include common litter and trash 
cans from residential homes. 

 
(1) Expected pollutant if the project includes uncovered parking areas, otherwise not expected. 
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II.3 Hydrologic Conditions of Concern 
The purpose of this section is to identify any hydrologic conditions of concern (HCOC) with respect to 
downstream flooding, erosion potential of natural channels downstream, impacts of increased flows on 
natural habitat, etc.  As specified in Section 2.3.3 of the 2013 Model WQMP, projects must identify and 
mitigate any HCOCs.  A HCOC is a combination of upland hydrologic conditions and stream biological 
and physical conditions that presents a condition of concern for physical and/or biological degradation of 
streams. 

In the North Orange County permit area, HCOCs are considered to exist if any streams located 
downstream from the project are determined to be potentially susceptible to hydromodification impacts 
and either of the following conditions exists:  

 Post-development runoff volume for the 2-yr, 24-hr storm exceeds the pre-development runoff 
volume for the 2-yr, 24-hr storm by more than 5 percent. 

or 

 Time of concentration (Tc) of post-development runoff for the 2-yr, 24-hr storm event is less than the 
time of concentration of the pre-development condition for the 2-yr, 24-hr storm event by more than 
5 percent. 

If these conditions do not exist or streams are not potentially susceptible to hydromodification impacts, an 
HCOC does not exist and hydromodification does not need to be considered further. In the North 
Orange County permit area, downstream channels are considered not susceptible to hydromodification, 
and therefore do not have the potential for a HCOC, if all downstream conveyance channels that will 
receive runoff from the project are engineered, hardened, and regularly maintained to ensure design flow 
capacity, and no sensitive habitat areas will be affected.  

 

Is the proposed project potentially susceptible to hydromodification impacts? 

 
 Yes     No – Show map 

Based on County’s current hydromodification susceptibility map (provided in the following page), the 
project resides in an area that is subject to the specific 2-year criteria noted above (shown in blue 
hatching) and has the potential to impact downstream receiving waters. A summary of the project’s 
hydromodification analysis is provided in the follow table. Blue values indicate an insignificant change 
between the project’s existing condition and the developed condition. Red values indicate a change where 
the developed condition is greater than 5% of the pre-project condition, thus requiring detention of the 2-
year event to address the increase in developed condition runoff.   

Drainage 
Area  Condition Acres 

Q2 
(cfs) 

Tc 
(min) 

V2YR 

(ac-ft) 
Hydromodification 

Control 

A 
Existing 27.4 19.5 21.84 0.81 

Detention Basin Developed 27.4 27.0 14.78 2.18 
Change 0 +7.5 -7.06 +1.37 

B 
Existing 19.6 18.3 13.95 0.63 

Subsurface 
Detention 

Developed 19.7 20.9 13.73 1.77 
Change +0.1 +2.6 -0.22 +1.14 
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Drainage 

Area  
Condition Acres 

Q2 

(cfs) 

Tc 

(min) 

V2YR 

(ac-ft) 

Hydromodification 

Control 

C 

Existing 121.0 86.5 17.88 3.47 

Detention Basin Developed 117.3 104.1 11.37 7.05 

Change -3.7 +17.6 -6.51 +3.58 

D 

Existing 20.31 15.97 16.73 0.7485 

None Developed 20.54 16.24 16.67 0.7531 

Change +0.23 +0.27 -0.06 +0.0046 

E 

Existing 5.81 6.8 9.87 0.81 

None Developed 5.79 8.4 9.64 0.81 

Change -0.02 +1.6 -0.23 0 

F 

Existing 1.68 2.6 5.44 0.25 

None Developed 1.68 2.6 5.44 0.25 

Change 0 0 0 0 

 

Based on the results of the analysis, detention of development condition runoff is required for Areas A, B 

and C.  Onsite detention basins (flow-through design) will be employed to detain the increase in runoff 

volume (2-year event) between the existing and developed conditions.  

 

.  
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Source:  OCTGD Figure XVI.3-1 HCOC Susceptiblity Map for San Gabriel River – Coyote Creek
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II.4 Post Development Drainage Characteristics 
Describe post development drainage characteristics.  

The term ‘Modular Wetlands’, as used in the following narrative, is described and defined as follows: 
Modular Wetlands’ are a self-contained stormwater biofiltration system designed to be installed inline 
and achieve high water quality treatment.  The effluent from the ‘Modular Wetlands’ system can either 
discharge directly into an underground municipal storm drain system, or in some instances where existing 
improvements are being retrofitted, the modular wetlands can be installed immediately upstream of and 
discharge/connect directly to an existing catch basin.  Direct connection to catch basins will require 
municipal approval and will be obtained in writing on a case by case basis and included in the Final 
WQMP.  Please refer to Attachment ‘C’ for more information on the ‘Modular Wetland’ System. 

        The topography of the site divides the project into seven distinct drainage management areas, ‘A’, 
‘B’, ‘C’, ‘D’, ‘E’, ‘F’ and ‘G’.  (150.8 on-site acres and 47.0 off-site acres not tributary to site BMP’s) 

        D.M.A. ‘A’ totals 27.3 acres, comprised of: 

 0.5 acre water quality detention basin 
 3.2 acres of landscaped slopes 
 6.9 ac residential landscaping 
 6.8 ac fallow residential rear yards 
 3.8 ac private streets 
 1.2 ac private sidewalks 
 0.7 ac residential driveways 
 0.4 ac D.G. trails 
 3.8 ac residential buildings 

     In general, runoff from DMA ‘A’ in the developed condition will be conveyed as surface flow, gutter 
flow and via an underground storm drain system towards and into a proposed water quality basin (BIO-6: 
modified dry detention basin) located in the north easterly most corner of the project site.  Effluent from 
Basin ‘A’ will be pass through a ‘Modular Wetlands’ system (BIO-7: Proprietary Biotreatment) which has 
been designed to achieve the water quality objectives for this proposed project.  Storm water is then 
conveyed via underground storm drain pipes towards and into the existing 48-inch City of La Habra 
storm drain line that lies within Imperial Highway, approximately 800 feet north of the site.   

     D.M.A. ‘B’ totals 19.7 acres, comprised of: 

 4.7 acres of landscaped slopes 
 2.8 ac residential landscaping 
 2.8 ac fallow residential rear yards 
 2.5 ac private streets 
 0.7 ac private sidewalks 
 0.7 ac private streets 
 0.4 ac private sidewalks 
 0.7 ac residential driveways 
 0.9 ac D.G. trails 
 3.5 ac residential buildings 

     In general, runoff from DMA ‘B’ in the developed condition will be conveyed as surface flow, gutter 
flow and via an underground storm drain system towards and into a proposed underground storm water 
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vault (BIO-6: modified underground dry detention basin) located along the properties northerly most 

property line.  Effluent from underground vault ‘B’ will pass through a ‘Modular Wetlands’ system (BIO-7: 

Proprietary Biotreatment) which has been designed to achieve the water quality objectives for this 

proposed project.  Storm water is then conveyed via underground storm drain pipes towards and into the 

existing 30-inch City of La Habra storm drain line that lies within La Habra Hills Drive, which outlets into 

the existing 60-inch City of La Habra storm drain line that lies within Beach Boulevard along the projects 

northwesterly boundary, which then outlets into Coyote Creek as in existing conditions.   

        D.M.A. ‘C’ totals 74.6 acres, comprised of: 

 1.4 acre water quality detention basin 

 15.7 acres of landscaped slopes 

 9.1 ac residential landscaping 

 9.1 ac fallow residential rear yards 

 5.3 ac private streets 

 1.6 ac private sidewalks 

 1.5 ac residential driveways 

 1.9 ac D.G. trails 

 5.4 ac residential buildings 

 6.9 ac  multifamily buildings 

 2.7 ac commercial site 

 14.0 ac. natural un-developed land 

     In general, runoff from DMA ‘C’ in the developed condition will be conveyed as surface flow, gutter 

flow and via an underground storm drain system towards and into a proposed water quality basin (BIO-6: 

modified dry detention basin) in the north westerly most corner of the site.  Effluent from Basin ‘C’ will be 

pass through a ‘Modular Wetlands’ system (BIO-7: Proprietary Biotreatment) which has been designed to 

achieve the water quality objectives for this proposed project.  Storm water is then conveyed via a new 

parallel 48-inch underground storm drain pipe towards and into the existing 60-inch City of La Habra 

storm drain line that lies within Beach Boulevard along the projects northwesterly boundary, which then 

outlets into Coyote Creek as in existing conditions. 

        D.M.A. ‘D’ totals 20.2 acres, comprised of:  

 0.7 acre water quality detention basin 

 7.7 acres of landscaped slopes 

 7.6 ac landscaping 

 3.0 ac turf 

 0.5 ac private sidewalks (remove and replace) 

 0.7 ac D.G. trails 

     In general, runoff from DMA ‘D’ in the developed condition will remain the same as in the 

undeveloped condition, and will be conveyed as surface flow and via an underground storm drain system 

towards and into an existing pond that functions as a water quality basin (BIO 4: modified wet detention 

basin) in the northern most portion of the DMA.  Aside from remedial grading and the addition of 

approximately 0.5 acres of walkway improvements, this drainage area will remain un-developed and 

mimic the existing condition and is self-retaining.  Hydrologic Source Control BMP (HSC-2 Impervious 

Area Dispersion) will be employed address runoff from the sidewalk improvement areas.   Runoff from the 

sidewalk areas will be dispersed over existing golf course fairway landscaping. Discharge from this 

drainage will be conveyed via underground storm drain pipes towards and into the existing City of La 
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Habra storm drain line that lies within Beach Boulevard along the project’s northwesterly boundary, which 

then outlets into Coyote Creek.  

Effluent from Basin ‘D’ will be conveyed via underground storm drain pipes towards and into the existing 

City of La Habra storm drain line that lies within Beach Boulevard along the projects northwesterly 

boundary, which then outlets into Coyote Creek as in existing conditions. 

        D.M.A. ‘E’ totals 5.2 acres, comprised of: 

 1.5 acres of landscaped slopes 

 2.0 ac private streets 

 1.2 ac public streets 

 0.5 ac public sidewalks 

     In general, runoff from DMA ‘E’ in the developed condition will be conveyed as surface flow towards 

and into two existing catch basins located on La Habra Hills Drive behind proposed lot 113.  Two 

modular wetlands (BIO-7: Proprietary Biotreatment) will be installed immediately upstream of the existing 

catch basins and will be sized to meet water quality objectives for the proposed project.  Storm water is 

then conveyed via existing underground 18-inch storm drain pipes towards and into the existing City of La 

Habra storm drain line that lies within Beach Boulevard along the projects northwesterly boundary, which 

then outlets into Coyote Creek as in existing conditions. 

        D.M.A. ‘F’ totals 1.6 acres, comprised of: 

 0.2 ac turf 

 0.5 ac landscaping 

 0.5 ac private sidewalks 

 1,200 s.f. pool 

 0.4 ac clubhouse building 

     In general, runoff from DMA ‘F’ in the developed condition will remain the same as in the 

undeveloped condition, and will be conveyed as surface flow and via an underground storm drain system 

towards and into a proposed bioretention basin (BIO-7: Proprietary Biotreatment) behind the existing 

clubhouse.  Effluent from the bioretention basin will be conveyed via underground storm drain pipes 

towards and join the proposed realigned outlet pipe from Basin ‘D’, which flows towards and into the 

existing City of La Habra storm drain line that lies within Beach Boulevard along the projects northwesterly 

boundary, which then outlets into Coyote Creek as in existing conditions. 

             D.M.A. ‘G’ totals 2.2 acres, comprised of: 

 2.2 acres of landscaped slopes 

     In general, runoff from DMA ‘G’ consists of existing landscaped slopes that are not tributary to any of 

the proposed improvements.  The existing residential development to the north of DMA ‘G’ was designed 

to collect run-on from this DMA and incorporate it into their storm drain system.  The existing storm drain 

system flows northerly and connects to the existing City of La Habra storm drain line that lies within Beach 

Boulevard along the projects northwesterly boundary, which then outlets into Coyote Creek as in existing 

conditions. 

     Runoff from all seven DMA’s will ultimately be conveyed westerly towards and into Coyote Creek as in 

existing conditions.  Along the projects frontage, Coyote Creek is both earthen stabilized and engineered 

hardened, and therefore exempt from Hydrologic Conditions of Concern (H.C.O.C.). 
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Low Impact Development 

To satisfy the project requirements for Low Impact Development (LID), Hydrologic Source Control 

measures are being implemented.  Specifically, HSC-2 Impervious Area Dispersion and through the 

planting of HSC-3 Street Trees.  HSC-2 dictates that run-off from impervious areas such as roof-tops, 

walk ways and patios be directed, where feasible, to an adjacent pervious area to increase the potential 

for on lot retention and infiltration.  HSC-3 ‘street trees’ will reduce the design capture volume by 

intercepting rain with the trees canopy as well as increasing the soils infiltration capacity.  Furthermore, 

water quality objectives will be met through the use of modular wetlands connected to the outlet of each 

basin, as well as through the infiltration capacity of each basin. 

 

II.5 Property Ownership/Management 

The property owner, CalAtlantic Homes shall assume all BMP maintenance and inspection responsibilities 

for the project site until the establishment of a Homeowners Association. Inspection and maintenance 

activities are provided in Section ‘V’ of this WQMP. 
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Section III Site Description 
III.1 Physical Setting 
General descriptions of the project area are provided below: 

Planning Area/ Community 
Name 

Rancho La Habra 

Location/Address 
1400 South La Habra Hills Drive 
La Habra, CA 90631 

Project Area Description 

The proposed project is located just south of the intersection of Beach 
Boulevard and Imperial Highway, and east of Beach Boulevard, in the City 
of La Habra.  

Specifically, the project consists of Lot 231 of Tract 15030 and is bound 
to the north by Imperial Highway; to the west by Beach Boulevard; to the 
south by Tracts 15030 and 15031; and to the east by Idaho Street.   

Land Use 
Existing: Golf Course (open space) 
Proposed: Residential 

Zoning 
Existing: La Habra Hills Specific Plan 
Proposed: Rancho La Habra Specific Plan  

Acreage Overall site acreage                          = 150.8 acres 

Predominant Soil Type 

     Based on the County’s most recent TGD GIS data, subsurface soils 
consist of 80% HSG Type C and 20% HSG Type B soils. However, this 
information is inconsistent with data from the NRCS Web Soil Survey, 
which indicate that onsite soils consist primarily of 75% HSG Type C 
(Anaheim clay loam) and 25% HSG Type D soils (Alo clay).  Soil 
classifications were further analyzed in section 2.11 of the attached 
“Geotechnical Report” dated 8/19/2015.   

 
     The subject site is located partially on alluvium deposits and partially 
within the uplifted bedrock that forms the low hills of the Coyote Hills 
geologic complex south of the site (Morton, 2004). The comparatively 
young alluvium locally incised a broad, very old alluvial fan that spans the 
La Habra area to the north. The local alluvium consists of interfingered 
deposits derived from upstream to the northeast and from the low hills 
ascending to the south of the site. The bedrock unit underlying the site 
consists of Quaternary San Pedro Formation, and two existing landslides 
derived from this material have been identified within the limits of the site. 
Also, both structural and non-structural artificial fills mantle portions of the 
site. 
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III.2 Site Characteristics 
The following table summarizes general characteristics of the project site: 

Precipitation Zone 0.95 in. 

Topography 
The pre-project site is moderately hilly, with the site generally sloping to the 
northwest. 

Drainage 
Patterns/Connections 

The pre-developed condition consists of a fully developed and functioning 
golf course, ‘Westridge Golf Course’.  The topography of the site divides 
the project into seven distinct drainage management areas, ‘A’, ‘B’, ‘C’, 
‘D’, ‘E’, ‘F’ and ‘G’.  DMA ‘A’, ‘B’, ‘D’, ‘E’, ‘F’ and ‘G’ generally flow 
northerly, and DMA ‘C’ generally flows northwesterly.  Runoff from the four 
larger drainage areas ‘A’, ‘B’, ‘C’ and ‘D’ generally follow the same 
drainage pattern described as follows:  Run-off is allowed to sheet flow 
towards and into a network of area drains scattered throughout the 
fairways.  The area drains are directly connected to the existing water 
features within the golf course.  The water features then outlet into a 
privately owned and maintained on-site storm drain system that outlets into 
the existing publically owned and maintained City of La Habra storm drain 
system within Beach Boulevard and Imperial Highway.  Runoff is then 
conveyed westerly towards and into Coyote Creek prior to discharging to 
San Gabriel River and the Pacific Ocean. 

Run-off from DMA ‘E’ and ‘F’ flows northerly onto La Habra Hills Drive, 
towards and into two existing catch basins that outlet into the existing 
publically owned and maintained City of La Habra storm drain system within 
Beach Boulevard and Imperial Highway.  Runoff is then conveyed westerly 
towards and into Coyote Creek prior to discharging to San Gabriel River 
and the Pacific Ocean. 

Similarly, run-off from DMA ‘G’ flows onto existing landscape catch basins 
that are also connected to the existing publically owned and maintained 
City of La Habra storm drain system within Beach Boulevard and Imperial 
Highway.  Runoff is then conveyed westerly towards and into Coyote Creek 
prior to discharging to San Gabriel River and the Pacific Ocean. 

 

Soil Type, Geology, 
and Infiltration 
Properties 

A soils report has been prepared and is included in ‘Attachment E’ of this 
report for reference, excerpts are as follows: 
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Hydrogeologic 
(Groundwater) 
Conditions 

Based on the project’s previous geotechnical investigation in 1995, no 
groundwater was encountered to the maximum explored depth of 101.5 
feet. Historical high groundwater level in the vicinity of the project site is 
estimated at greater than 100’ deep. This fact was reinstated with the 
August 2015 Soils Investigation prepared by LGC Geotechnical Inc., their 
findings are as follows: 
During our subsurface evaluation, groundwater was encountered at a depth 
of approximately 29 feet in HS-17 and as seepage at depth within the 
large-diameter borings LGC-B-4 and LGC-B-5. Groundwater was not 
encountered in the remaining hollow-stem borings to the maximum 
explored depth of approximately 76.5 feet below existing grade. 
Groundwater was encountered at 46 to 49 feet below existing grade within 
the alluvium to the north of the site as investigated and reported by Eberhart 
(2001) as part of construction of the commercial development to the north 
of the site. The referenced grading plan review report by GMU, 1996, 
stated that “subsurface flow was encountered at depths of about 20 feet 
within the older alluvium underlying the major valley bottom area.”  
Seasonal fluctuations of groundwater elevations should be expected over 
time. In general, groundwater levels fluctuate with the seasons and local 
zones of perched groundwater may be present within the near-surface 
deposits due to local seepage or during rainy seasons. Local perched 
groundwater conditions or surface seepage may develop once site 
development is completed and landscape irrigation commences. 

Geotechnical 
Conditions (relevant to 
infiltration) 

Based on ’2015 LGC Soils Report’, site evaluation and subsurface 
investigation, the majority of site soils (i.e., bedrock, fill and alluvium) are 
predominately fine-grained silts and clays that are known to have a very low 
permeability and therefore have very low infiltration rates. Within the 
majority of small and large diameter borings excavated during our 
subsurface field work, no groundwater was encountered. Isolated seepage 
was observed at depth in several borings; however, no signs of surface 
infiltration were observed. Although we understand that the City of La Habra 
considers the geologic formation underlying the golf course to be a source 
of recharge to the City’s groundwater basin (Malcolm Pirnie, 2010), it is our 
opinion that infiltration of surface water is not currently occurring through 
the surface of the golf course. Purposeful infiltration of water to the 
subsurface at the subject site is neither feasible nor acceptable from a 
geotechnical standpoint given the onsite materials and the hillside nature of 
the site. 

Off-Site Drainage 

The project does receive offsite run-on from two separate sources, Tract 
15031 to the south and from an undeveloped area south of Nicklaus 
Avenue (south of the site).  The run-on from both sources is collected and 
transported via separate underground storm drain pipes to the existing water 
feature along Beach Boulevard.   This water feature acts as a detention 
basin reducing the peak 25 year flow from an estimated 140 cfs to 
approximately 48 cfs. 

Utility and 
Infrastructure Info. 

Wet and dry utilities are proposed for this tract and will connect to existing 
facilities located within Beach Boulevard, La Habra Hills Dr and S. Idaho St 
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III.3 Watershed Description 
The following table includes descriptions of the project’s receiving waters:  

Receiving Waters 
Coyote Creek Channel, Coyote Creek, San Gabriel River (Reach 1 & 
Estuary), Alamitos Bay, San Pedro Bay and Pacific Ocean. 

303(d) Listed Impairments 

Coyote Creek Channel – Ammonia, Copper (dissolved), Diazinon, 
Indicator Bacteria, Lead, pH and Toxicity. 

Coyote Creek – Diazinon, Indicator Bacterial, pH, Toxicity 
San Gabriel River (Reach 1) – Coliform Bacteria, pH 
San Gabriel River (Estuary) – Copper, Dioxin, Nickel, Dissolved Oxygen 
Alamitos Bay – Indicator Bacteria 
San Pedro Bay – Chlordane, DDT, PCBs, Sediment Toxicity 

Applicable TMDLs Heavy Metals (Technical TMDL2) 

Pollutants of Concern for the 
Project 

Pollutants of Concern: Suspended Solids/Sediment, Nutrients, Heavy 
Metals, Pathogens, Pesticides, Oil and Grease, Toxic Organic 
Compounds, Trash and Debris.  

Primary Pollutants of Concern: Heavy Metals, Pathogens, Toxic Organic 
Compounds. 

Environmentally Sensitive 
and Special Biological 
Significant Areas 

Coyote Creek and San Gabriel River (Estuary) are listed as impaired 
under Section 303(d) of the Clean Water Act; however, the project is not 
located adjacent to (within 200 feet) or directly discharging to these 
waterbodies.  Therefore, this project is not located within any known 
environmentally sensitive areas. 

                                                                 
2 This TMDL has been approved for Coyote Creek / San Gabriel River by Los Angeles Regional Water 

Quality Control Board (Region 4); however, it applies to the area of Orange County that drain to Coyote 
Creek and San Gabriel River. 
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Section IV Best Management Practices (BMPs) 
IV. 1 Project Performance Criteria 

Project Performance Criteria  
(NOC Permit Area only) Is there an approved WIHMP or equivalent for 
the project area that includes more stringent LID feasibility criteria or if 
there are opportunities identified for implementing LID on regional or 
sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 

A WIHMP has not been approved for the watershed. 

If HCOC exists, list 
applicable 
hydromodification control 
performance criteria  

H.C.O.C. does not exist for this project, therefore Hydromodification 
Control BMPs are not required,  See Section II.3 of this WQMP. 

List applicable LID 
performance criteria  

The applicable LID performance criteria are as follows: 
 Retain, onsite (infiltrate, harvest and use, or evapotranspire) 

stormwater runoff as feasible up to the Design Capture Volume, 
and  

 Recover (i.e.) drawdown the storage volume as soon as possible 
after a storm event, and, if necessary 

 Biotreat, onsite, additional runoff, as feasible, up to 80 percent 
average annual capture efficiency, and, if necessary 

 Retain or biotreat, in a regional facility, the remaining runoff up 
to 80 percent average annual capture efficiency, and, if 
necessary 

 Fulfill alternative compliance obligations for runoff volume not 
retained or biotreated up to 80 percent average annual capture 
efficiency using treatment controls or other alternative 
approaches. 

List applicable treatment 
control BMP performance 
criteria  

N/A. Project proposes the use of LID BMPs to address the project’s 
design capture volume. 
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Project Performance Criteria  

Calculate LID design storm 

capture volume for Project. 

    Design Capture Volumes are summarized below, followed by their 

supporting calculations.  Attachment ‘C’ contains additional calculations 

for determining ‘I’, ‘C’, ‘I design’ & ‘Q design’.  Time of concentration 

was determined by the WinTR-55 program calculations (included in 

attachment C).  Impervious percentage was based on the area break 

down provided in section II.4.  DCV summary is as follows: 

 

     DCV for DMA ‘A’ = 39,727 cf 

     DCV for DMA ‘B’ = 34,502 cf 

     DCV for DMA ‘C’ = 104,024 cf 

     DCV for DMA ‘D’ = 1,552 cf (for walkway improvements only) 

     DCV for DMA ‘E’ = 12,259 cf 

     DCV for DMA ‘F’ = 3,155 cf 

     DCV for DMA ‘G’ = Not required – no improvements proposed 

      

Project’s LID DCV has been determined using the following equation: 

DCV = C x D x A x 43560 sf/ac x 1ft/12in 

     DCV ‘A’  = (0.422*0.95*27.3*43560)/12 = 39,727 cf 

     DCV ‘B’  = (0.508*0.95*19.6*43560)/12 = 34,502 cf 

     DCV ‘C’ = (0.404*0.95*74.6*43560)/12 = 104,024 cf 

     DCV ‘D’ = (0.90*0.95*0.5*43560)/12 = 1,552 cf 

     DCV ‘E’  = (0.684*0.95*5.2*43560)/12 = 12,259 cf 

     DCV ‘F’  = (0.572*0.95*1.6*43560)/12 = 3,155 cf 

Where:     DCV = design storm capture volume, cu-ft 

C = runoff coefficient = (0.75 x imp + 0.15) 

     DMA ‘A’  = (0.75*.363+.15) = CA = 0.422 

     DMA ‘B’  = (0.75*.477+.15) = CB = 0.508 

     DMA ‘C’ = (0.75*.339+.15) = CC = 0.404 

     DMA ‘D  = (0.75*1.0+.15) = CD = 0.900 

     DMA ‘E’  = (0.75*.712+.15) = CE = 0.684 

     DMA ‘F’  = (0.75*.563+.15) = CF = 0.572 

Imp = impervious fraction of drainage area (ranges from 0 to 1) 

     DMA ‘A’ = Imp =  36.3 % 

     DMA ‘B’ = Imp =  47.7 % 

     DMA ‘C’ = Imp =  33.9 % 

     DMA ‘D’ = Imp =  100% 

     DMA ‘E’ = Imp =  71.2 % 

     DMA ‘F’ = Imp =  56.3 % 

D = storm depth (inches) = 0.95” 

     DMA ‘A’ = tributary area = 27.3 acres 

     DMA ‘B’ = tributary area = 19.7 acres 

     DMA ‘C’ = tributary area = 74.6 acres 

     DMA ‘D’ = tributary area = 0.5 acres 

     DMA ‘E’ = tributary area = 5.2 acres 

     DMA ‘F’ = tributary area = 1.6 acres 
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IV.2 Site Design and Drainage Plan 
The primary goal of site design principles and techniques is to reduce land development impacts on water 
quality and downstream hydrologic conditions. Benefits of site design include reductions in the size of 
downstream BMPs, conveyance systems, pollutant loading and hydromodification impacts.  

 

IV.2.1 Site Design BMPs 

The following section describes the site design BMPs that have been incorporated into this project.  
Minimize Impervious Area 

 The project's permeable area has been maximized by limiting the impermeable areas primarily 
to the roadways, driveways and building footprints. 

 Open jointed paving materials will not be utilized within the project. 
 All roadways have been designed to the minimum City requirements. 
 The proposed project will incorporate native and drought tolerant plant materials into the 

landscape design. 
 

Maximize Natural Infiltration Capacity 

The project will consist of approximately 69.3% landscaped or open area which will reduce the projects 
run-off and maximize the potential for natural infiltration.  

Preserve Existing Drainage Patterns and Time of Concentration 

 Where feasible, the proposed development will conserve natural areas. 
 Although the project proposes to increase the percentage of impervious area, the time of 

concentration is anticipated to increase due to longer flow lengths and routed conditions, 
as compared to the pre-developed condition. 

Disconnect Impervious Areas 

 Landscaping will be provided adjacent to walkways, within common areas and private 
homeowner areas in an effort to disconnect impervious areas.  

Protect Existing Vegetation and Sensitive Areas, and Revegetate Disturbed Areas 

 The original condition consisted of dry brush in a chaparral climate.  The existing 
condition is that of a developed and irrigated golf course.  Where feasible, the existing 
landscaping will be preserved, as the original vegetation was eliminated when the site was 
originally developed. 6 acres of the project site are being set aside as a natural habitat 
preservation area.  All disturbed areas will either be paved or landscaped. 

Xeriscape Landscaping 

 Native and/or tolerant landscaping will be incorporated into the site design consistent with 
City guidelines. 
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IV.2.2 Drainage Management Areas 

Per the TGD, the project site has been divided into Drainage Management Areas (DMAs) to be utilized for 

defining drainage areas tributary to the project’s BMPs. DMA limits have been delineated based on the 

tributary drainage area for each BMP. 

The design capture volume (DCV) and design flow rate utilizing the “Simple Method” and the “Capture 

Efficiency Method” described in the TGD Section III.3.1 and III.3.3 are provided below. Locations of 

DMAs and associated treatment BMPs are provided on the exhibits in Section VI. Additional calculations 

and TGD Worksheets are provided in Attachment C of this WQMP. 

 

DMA 

Tributary 

Drainage 

Area (Ac.) 

% Imp. C-value 

Design 

Storm 

Depth (in.) 

Simple 

Method 

DCV (cu-ft) 

Design 

Intensity 

(in/hr) 

Design 

Flowrate 

(cfs) 

A 27.3 36.3 % 0.422 0.95 39,727 cf 0.205 2.36 

        

B 19.7 47.7 % 0.508 0.95 34,502 cf 0.205 2.05 

        

C 74.6 33.9 % 0.404 0.95 104,024 cf 0.200 6.03 

        

D 0.5 100 % 0.90 0.95 1,552 cf 0.26 0.12 

        

E 5.2 71.2 % 0.684 0.95 12,259 cf 0.225 0.800 

        

F 1.6 56.3 % 0.572 0.95 3,155 cf 0.235 0.215 
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IV.3 LID BMP Selection and Project Conformance Analysis  

Per the 4
th

 Term MS4 Storm Water Permit (Order No. R8-2009-0030, as amended by Order No. R8-

2010-0062), Low Impact Development (LID) BMPs must be incorporated into design features and source 

controls to reduce project related storm water pollutants. The incorporation of LID BMPs into project 

design requires evaluation of LID measures in the following treatment hierarchy: infiltration, 

evapotranspiration, harvest/reuse and biotreatment.  

The project proposes the use of flow-thru LID BMPs to address pollutants from the project’s runoff. 

IV.3.1 Hydrologic Source Controls (HSCs) 

Hydrologic source controls (HSCs) can be considered to be an integration of site design practices and LID 

BMPs. The goal of HSCs is to reduce runoff volume for a given drainage area without reducing the site’s 

true impervious area. 

Name 

Included? 

Yes No 

HSC-1   Localized on-lot infiltration   

HSC-2   Impervious area dispersion (e.g. 

roof top disconnection) 
  

HSC-3   Street trees (canopy interception)   

HSC-4   Residential rain barrels (not 

actively managed) 
  

HSC-5   Green roofs/Brown roofs   

HSC-6   Blue roofs   

HSC-7   Impervious area reduction (e.g. 

permeable pavers, site design) 
  

 

Although HSC BMPs will be employed to reduce project-related runoff, volume reduction credit from HSC 

BMPs will not be taken for the project’s major improvement areas (DMAs A, B, C, E and F), as the 

project’s proposed LID BMPs have been sized to account for the full DCV for those areas.  

To address runoff from the 0.5 acres (cumulative) of paved walkway improvements throughout DMA D, 

the project proposes the use of HSC-2 BMP (Impervious Area Dispersion). Runoff from the paved 

improvements will be directed to adjacent landscaping areas (golf course landscaping) to allow for 

retention of runoff (via soil uptake and evapotranspiration).  

Summary of the project’s HSC BMP credits for the proposed project is provided in the following table: 

DMA BMP System DCV (ft
3

) HSC System Ratio DHSC Lat/Long 

D 

Landscape dispersal 

over existing golf 

course vegetation 

and soil layer 

(approx.. 3’ media 

over sand layer) 

1,552 

4.25 acres 

(minimum) golf 

course landscaping 

to 0.50 acres of 

cumulative 

impervious 

8.1:1 1.0” 
33.910394°; 

-117.965561° 
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IV.3.2 Infiltration BMPs 

     Infiltration BMPs are LID BMPs that capture, store and infiltrate storm water runoff. These BMPs are 
engineered to store a specified volume of water and have no design surface discharge (underdrain or 
outlet structure) until this volume is exceeded. Examples of infiltration BMPs include infiltration trenches, 
bioretention without underdrains, drywells, permeable pavement, and underground infiltration galleries.  

Excerpt from the August 2015 Soils Report prepared by LGC, Geotechnical, Inc. reads as follows: 

“Based on our site evaluation and subsurface investigation, the majority of site soils (i.e., bedrock, 
fill and alluvium) are predominately fine-grained silts and clays that are known to have a very low 
permeability and therefore have very low infiltration rates. Within the majority of small and large diameter 
borings excavated during our subsurface field work, no groundwater was encountered.  Isolated seepage 
was observed at depth in several borings; however, no signs of surface infiltration were observed. 
Although we understand that the City of La Habra considers the geologic formation underlying the golf 
course to be a source of recharge to the City’s groundwater basin (Malcolm Pirnie, 2010), it is our 
opinion that infiltration of surface water is not currently occurring through the surface of the golf course. 

At the completion of grading, the proposed development will consist of either a thick cap of 
compacted fill (approximately 30 to 60 feet thick) over alluvium at the western half of the site or a thinner 
cap of compacted fill over bedrock at the eastern half of the site. Engineered fill is considered 
unacceptable for infiltration in accordance with the Orange County Technical Guidance Document 
“Section VII.1.6, Fill Condition,” that states infiltration must extend to native soils below the fill (County of 
Orange, 2013). However, siltstone bedrock (native soils) below the engineered fill is also unacceptable 
for infiltration from a geotechnical standpoint. By definition, bedrock materials do not readily transmit 
water. The onsite bedrock materials are generally more than 50 percent fine-grained (i.e., clays and silts 
corresponding to hydrologic soil groups C and D) and bedrock structure includes numerous clayey 
siltstone interbeds that consist entirely of fine-grained material. The limited amount of water that does 
enter the bedrock may be transmitted laterally along bedding and through fractures to unknown locations. 
Deeply buried alluvium at the western portion of the site is also not a geotechnically acceptable medium 
for infiltration due to that portion of the site being located in a mapped State of California Seismic Hazard 
Zone for liquefaction as depicted on Figure 2, Seismic Induced Hazard Map 
(Rear of Text) (CDMG, 1998). 

Purposeful infiltration of water to the subsurface at the subject site is neither feasible nor 
acceptable from a geotechnical standpoint given the onsite materials and the hillside nature of the site.” 

Based to the project’s predominant soil type (Type “C”) and recommendations against infiltration 
from the soils engineer, infiltration BMPs have not been proposed for the project. Supporting 
documentation is provided in Attachment C and E of this document.   
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Name 
Included 

Yes No 

Bioretention without underdrains   

Rain gardens   

Porous landscaping   

Infiltration planters   

Retention swales   

Infiltration trenches   

Infiltration basins   

Drywells   

Subsurface infiltration galleries   

French drains   

Permeable asphalt   

Permeable concrete   

Permeable concrete pavers   

Other:     

Other:     

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

Name 
Included 

Yes No 

EVAPOTRANSPIRATION 

All HSCs; See Section IV.3.1   

Surface-based infiltration BMPs   

Biotreatment BMPs   

HARVEST & REUSE/ RAINWATER HARVESTING 

Above-ground cisterns and basins   

Underground detention   

Other:     
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Evapotranspiration 

Evapotranspiration BMPs are a class of retention BMPs that discharges stored volume predominately to 
ET, through some infiltration may occur. ET includes both evaporation and transpiration, and ET BMPs 
may incorporate one or more of these processes. BMPs must be designed to achieve the maximum 
feasible ET, where required to demonstrate that the maximum amount of water has been retained on-site. 
Since ET is not the sole process in the proposed BMPs, specific design and sizing criteria have not been 
developed for ET-based BMPs.  

Harvest and Reuse 

Harvest and Reuse (aka. Rainwater Harvesting) BMPs are LID BMPs that capture and store storm water 
runoff for later use. These BMPs are engineered to store a specified volume of water and have no design 
surface discharge until this volume is exceeded. Harvest and use BMPs include both above-ground and 
below-ground cisterns. Examples of uses for harvested water include irrigation, toilet and urinal flushing, 
vehicle washing, evaporative cooling, industrial processes and other non-potable uses.  

Since the project’s total toilet flush and irrigated area demand are less than the minimum demand based 
on Tables X.7 and X.8 of the TBD, the project does not have the demand necessary to consider harvest 
and use feasible (See Worksheet J in Attachment C).  
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IV.3.4 Biotreatment BMPs 

Biotreatment BMPs are a class of structural LID BMPs that treat suspended solids and dissolved pollutants 
in storm water using mechanisms characteristic of biologically active systems. These BMPs are considered 
treat and release facilities and include treatment mechanisms that employ soil microbes and plants. 
Additional benefits of these BMPs may include aesthetic enjoyment, recreational use, wildlife habitat and 
reduction in storm water volume.  

Biotreatment BMPs have been selected for the project to address pollutants in project runoff prior to 
discharging to the storm drain system.  

BIOTREATMENT 

ID Name 
Included? 

Yes No 

BIO-1 

Bioretention with underdrains   

Stormwater planter boxes with underdrains   

Rain gardens with underdrains   

BIO-5 Constructed wetlands   

BIO-2 Vegetated swales   

BIO-3 Vegetated filter strips   

BIO-7 Proprietary vegetated biotreatment systems    

BIO-4 Wet extended detention basin   

BIO-6 Dry extended detention basins   

Runoff from the project’s development areas will be conveyed as surface flow towards and onto the public 
right of way.  Run-off is then concentrated in the gutter and directed into one of the proposed 
aboveground detention basins or underground vaults via a network of underground storm drain pipes.  
Although the storm water detention facilities are similar in characteristics to BIO-4 & 6 and HU-2, water 
quality objectives are met through the use of BIO-7.  Modular Wetland Systems (MWS) by Bioclean (BIO-
7: Proprietary Biotreatment) will be installed on the effluent pipe for each of the storm water detention 
basin / vault for treatment prior to discharging into municipal storm drain system.    

These proprietary biotreatment BMPs have been selected for use based on the system’s proven pollutant 
removal efficiencies, small footprint and the ease of incorporating into the project’s site design.  
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BMP Sizing 

The proposed units will be sized to treat a design volume on the effluent side of the water quality basins.  
The design flow rate for the project is provided in the following table: 

BIOTREATMENT BMP SUMMARY 
Drainage 

Area 
Name 

% 
Impervious 

Rainfall 
Intensity 
(in/hr) 

Drainage 
Area (ac) 

Runoff 
Coefficient 

(C)  

Treatment 
V (cf) 

Q (cfs) 

Unit Model and 
Capacity (cfs) 

A 
(BIO-7) 

36.3% 0.205 27.3 0.422 39,727 cf 
Volume based 

2 x MWS-L-8-16 
(0.462 cfs per unit) 

At DCV elevation, peak 
Q is 0.92 cfs with 16.5 

hour drawdown  
GPS Coordinates ‘A’ LAT. 33.913583 º LONG. 117.959739 º 

       

B 
(BIO-7) 

47.7% 0.205 19.7 0.508 34,502 cf 
Volume based 

2 x MWS-L-8-16 
(0.462 cfs per unit) 

At DCV elevation, peak 
Q is 0.92 cfs with 17.0 

hour drawdown. 
GPS Coordinates ‘B’ LAT. 33.914925 º LONG. 117.964583 º 

       

C 
(BIO-7) 

33.9% 0.200 74.6 0.404 104,024 cf 
Volume based 

6 x MWS-L-8-16 
(0.462 cfs per unit) 

At DCV elevation, peak 
Q is 2.5 cfs with 16.1 

hour drawdown 
GPS Coordinates ‘C’ LAT. 33.910028 º LONG. 117.975553 º 

       
E-1 

(BIO-7) 
80.6% 0.225 2.2 0.754 0.367 cfs 

Flow based 
1 x MWS-L-8-16 
0.462 cfs total 

GPS Coordinates ‘E-1’ LAT. 33.913097 º LONG. 117.966997 º 
       

E-2 
(BIO-7) 

69.7% 0.225 3.0 0.673 0.460 cfs 
Flow based 

1 x MWS-L-8-16 
0.462 cfs total 

GPS Coordinates ‘E-2’ LAT. 33.913011 º LONG. 117.966953 º 
       
F 

(BIO-7) 
56.3% 0.235 1.6 0.572 0.215 cfs 

Flow based 
1 x MWS-L-4-19 
0.237 cfs total 

GPS Coordinates ‘F’ LAT. 33.912378 º LONG. 117.966606 º 
       

Basin ‘A’ Volume   = 49,348 cf.  

Underground Vault ‘B’ Volume = #2 - 30’x114’x8’ vaults = 54,720 cf.  

Basin ‘C’ Volume   = 834,838 cf.  
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IV.3.5 Hydromodification Control BMPs 

Per discussion in Section II.3 of this WQMP, three areas of the project site (Drainage A, B and C) have 
hydrologic conditions of concern. To address the increase in runoff in the project’s developed condition, 
detention facilities will be employed to reduce peak flows to less than pre-project conditions. The following 
table provides a summary of the project’s hydromodification controls and the resulting change in runoff in 
the developed condition.   

 
Hydromodification Control Summary 

Drainage 
Area 

Existing  
Q2YR (cfs) 

Developed 
Q2YR (cfs) 

Hydromodification 
Control 

Volume  (ac-ft) 
Detained to meet 

2-year criteria  

Developed 
(Mitigated) 
Q2YR (cfs) 

A 19.5 27.0 Detention Basin 0.947  4.37 

B 18.3 20.9 
Subsurface 

Detention Vault 
0.792 0.92 

C 86.5 104.1 Detention Basin 4.77  6.91 
      

IV.3.6 Regional/Sub-Regional LID BMPs  

Not applicable. The project is able to meet LID requirements onsite. 

IV.3.7 Treatment Control BMPs 

Not applicable. The project is able to meet LID requirements onsite. 
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IV.3.8 Non-structural Source Control BMPs 

The Table below indicates all Non-Structural Source Control BMPs to be utilized in the project. 
Discussions of the selected BMPs are provided in the BMP Inspection and Maintenance Responsibility 
Matrix provided in Section V of this WQMP. 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants    

N2 Activity Restrictions    

N3 
Common Area Landscape 
Management    

N4 BMP Maintenance    

N5 
Title 22 CCR Compliance (How 
development will comply) 

  
Proposed facility will not 
generate waste subject to 
Title 22 CCR compliance. 

N6 
Local Industrial Permit 
Compliance 

  
Not applicable to 
residential developments or 
parks. 

N7 Spill Contingency Plan   

Proposed facilities will not 
generate waste or store 
materials subject to the 
requirements of Chapter 
6.95 of the CA Health and 
Safety Code. 

N8 
Underground Storage Tank 
Compliance 

  None proposed. 

N9 
Hazardous Materials Disclosure 
Compliance 

  

Proposed project will not 
store or generate 
hazardous materials subject 
to agency requirements. 

N10 
Uniform Fire Code 
Implementation 

  

Compliance with article 80 
of the Uniform Fire Code, 
enforced by fire protection 
agency 

N11 Common Area Litter Control    

N12 Employee Training    
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Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included Not 
Applicable 

N13 Housekeeping of Loading Docks   No loading docks 
proposed. 

N14 Common Area Catch Basin 
Inspection 

   

N15 
Street Sweeping Private Streets 
and Parking Lots 

   

N16 Retail Gasoline Outlets   
Project is for residential 
community development 
only. 

A discussion of each selected Non-Structural Source Control BMP is provided in the following section. The 
implementation of each BMP is described in the Inspection and Maintenance Responsibility Matrix 
provided in Section V of this WQMP as well as the Operation and Maintenance Plan provided in 
Attachment B. 

N1 Education for Property Owners, Tenants and Occupants – Educational materials will be provided to 
homeowners at close of escrow by owner and periodically thereafter by the HOA to inform them of their 
potential impacts to downstream water quality. Materials include those described in Section VII of this 
WQMP and provided in Attachment A of this WQMP. 

N2 Activity Restrictions – Activity restrictions to minimize potential impacts to water quality and with the 
purpose of protecting water quality will be prescribed by the project’s Covenant, Conditions and 
Restrictions (CC&Rs), or other equally effective measure.  

N3 Common Area Landscape Management – Maintenance activities for landscape areas shall be 
consistent with County and manufacturer guidelines for fertilizer and pesticide use (OC DAMP Section 
5.5). Maintenance includes trimming, weeding and debris removal and vegetation planting and 
replacement. Stockpiled materials during maintenance activities shall be placed away from drain inlets 
and runoff conveyance devices. Wastes shall be properly disposed of or recycled.  

N4 BMP Maintenance – Responsibility for implementation, inspection and maintenance of all BMPs 
(structural and non-structural) shall be consistent with the BMP Inspection and Maintenance 
Responsibilities Matrix provided in Section V of this WQMP, with documented records of inspections and 
maintenance activities completed. 

N11 Common Area Litter Control – Litter control onsite will include the use of HOA litter patrols, violation 
reporting and clean up during landscaping maintenance activities and as needed to ensure good 
housekeeping of the project’s common areas. 

N12 Employee Training – All employees, contractors and subcontractors of the HOA shall be trained on 
the proper use and staging of landscaping and other materials with the potential to impact runoff and 
proper clean up of spills and materials.  
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N14 Common Area Catch Basin – As required by the TGD, at least 80% of the project’s private drainage 
facilities shall be inspected, cleaned/maintained annually, with 100% of facilities inspected and 
maintained within a two-year period. 

N15 Street Sweeping Private Streets and Parking Lots – The project’s private streets shall be swept, at 
minimum, on a weekly basis and as needed. 

IV.3.9 Structural Source Control BMPs 

The Table below indicates all Structural Source Control BMPs to be utilized in the project. Discussions of 
the selected BMPs are provided in the BMP Inspection and Maintenance Responsibility Matrix provided in 
Section V of this WQMP. 

Structural Source Control BMPs 

Identifier Name 
Check One 

If not applicable, state brief 
reason Included 

Not 
Applicable 

S1 
Provide storm drain system 
stenciling and signage 

   

S2 
Design and construct outdoor 
material storage areas to reduce 
pollution introduction 

  
No outdoor material storage 
areas proposed for project 
use. 

S3 
Design and construct trash and 
waste storage areas to reduce 
pollution introduction 

   

S4 

Use efficient irrigation systems & 
landscape design, water 
conservation, smart controllers, 
and source control 

   

S5 
Protect slopes and channels and 
provide energy dissipation 

   

 

Incorporate requirements 
applicable to individual priority 
project categories (from 
SARWQCB NPDES Permit) 

  
Not applicable. Project 
resides in SARWQCB. 

S6 Dock areas   None proposed. 

S7 Maintenance bays   None proposed. 

S8 Vehicle wash areas   None proposed. 

S9 Outdoor processing areas   None proposed. 

S10 Equipment wash areas   None proposed. 

S11 Fueling areas   None proposed. 
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Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included Not 
Applicable 

S12 Hillside landscaping    

S13 
Wash water control for food 
preparation areas   None proposed. 

S14 Community car wash racks   None proposed. 

A discussion of each selected Structural Source Control BMP is provided in the following section. The 
implementation of each BMP and the responsible party are described in the Inspection and Maintenance 
Responsibility Matrix provided in Section V of this WQMP as well as the Operation and Maintenance Plan 
provided in Attachment B. 

S1 Storm Drain Stenciling – Storm drain stencils or signage prohibiting dumping and discharge of 
materials (“No Dumping – Drains to Ocean”) shall be provided adjacent to each of the project’s 
proposed inlets. The stencils shall be inspected and restenciled as needed to maintain legibility.   

S3 Trash Storage Areas –  Trash container areas will be designed in such a way so that drainage from 
adjoining roofs and pavement will be diverted around the area(s) to avoid run-on. This might include 
berming or grading the waste handling area to prevent run-on of stormwater.  Trash enclosures shall be 
designed with either a roof or awning to minimize direct precipitation and prevent rain from entering 
containers. 

S4 Use Efficient Irrigation Systems and Landscape Design – In conjunction with routine landscaping 
maintenance activities, inspect irrigation for signs of leaks, overspray and repair or adjust accordingly. 
Adjust system cycle to accommodate seasonal fluctuations in water demand and temperatures. Ensure use 
of native or drought tolerant/non-invasive plant species to minimize water consumption. 

S5 Protect Slopes and Channels –  To prevent storm and/or irrigation runoff from causing erosion, all 
manufactured slopes will be stabilized with vegetation and/or mulch in accordance with the “Efficient 
Irrigation and Landscape Design” source control BMP.  Slope landscaping will consist of drought-tolerant 
plantings that will require little or no irrigation to minimize run-off and infiltration. The Property Owner 
and/or the Home Owners Association will be responsible for maintaining the vegetative cover and/or 
mulch on the project area slopes to eliminate exposed soils, and will inspect the slopes to check for signs 
of erosion, gullies and sloughing at least twice a year, at the beginning and end of the rainy season, and 
after all major storm events. 

S12 Hillside Landscaping – To prevent storm and/or irrigation runoff from causing erosion, all 
manufactured slopes will be stabilized with vegetation and/or mulch in accordance with the “Efficient 
Irrigation and Landscape Design” source control BMP.  Slope landscaping will consist of drought-tolerant 
plantings that will require little or no irrigation to minimize run-off and infiltration. The Property Owner 
and/or the Home Owners Association will be responsible for maintaining the vegetative cover and/or 
mulch on the project area slopes to eliminate exposed soils, and will inspect the slopes to check for signs 
of erosion, gullies and sloughing at least twice a year, at the beginning and end of the rainy season, and 
after all major storm events. 
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IV.4 Alternative Compliance Plan (If Applicable) 

IV.4.1 Water Quality Credits 

The proposed project is able to meet LID compliance via the employment of onsite LID practices. 
Therefore, water quality credits do not apply to this project. 

Description of Proposed Project 
Project Types that Qualify for Water Quality Credits (Select all that apply):   

 Redevelopment 
projects that reduce the 
overall impervious 
footprint of the project 
site. 

 Brownfield redevelopment, meaning 
redevelopment, expansion, or reuse of real 
property which may be complicated by the 
presence or potential presence of hazardous 
substances, pollutants or contaminants, and 
which have the potential to contribute to 
adverse ground or surface WQ if not 
redeveloped. 

 Higher density development projects which 
include two distinct categories (credits can only 
be taken  for one category): those with more 
than seven units per acre of development (lower 
credit allowance); vertical density 
developments, for example, those with a Floor 
to Area Ratio (FAR) of 2 or those having more 
than 18 units per acre (greater credit 
allowance). 

 Mixed use development, such as a 
combination of residential, commercial, 
industrial, office, institutional, or other land 
uses which incorporate design principles 
that can demonstrate environmental benefits 
that would not be realized through single 
use projects (e.g. reduced vehicle trip traffic 
with the potential to reduce sources of water 
or air pollution). 

 Transit-oriented developments, such as a 
mixed use residential or commercial area 
designed to maximize access to public 
transportation; similar to above criterion, but 
where the development center is within one half 
mile of a mass transit center (e.g. bus, rail, light 
rail or commuter train station). Such projects 
would not be able to take credit for both 
categories, but may have greater credit assigned 

 Redevelopment 
projects in an established 
historic district, historic 
preservation area, or 
similar significant city 
area including core City 
Center areas (to be 
defined through 
mapping). 

 Developments with 
dedication of 
undeveloped portions to 
parks, preservation areas 
and other pervious uses. 

  
Developments 
in a city center 
area. 

 
Developments 
in historic 
districts or 
historic 
preservation 
areas. 

 Live-work developments, a 
variety of developments 
designed to support residential 
and vocational needs together – 
similar to criteria to mixed use 
development; would not be able 
to take credit for both 
categories. 

 In-fill projects, the 
conversion of empty lots 
and other underused 
spaces into more 
beneficially used spaces, 
such as residential or 
commercial areas. 

Calculation of 
Water Quality 
Credits 

(if applicable) 

Not applicable to project. 

IV.4.2 Alternative Compliance Plan Information 
Not applicable. The project is able to meet LID BMP requirements onsite to address pollutants in project 
related storm water runoff. 
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Section V Inspection/Maintenance Responsibility for 
BMPs 

Refer to the BMP inspection and maintenance responsibility matrix below.  

A Homeowners’ association (HOA) shall be established for this project. The HOA shall be responsible the 
long-term funding, inspection and maintenance of all BMPs prescribed in this WQMP.  

Until the project’s HOA has been established, all responsibilities pertaining to this WQMP shall be that of 
the project developer, CalAtlantic Homes. Contact for the interim responsible party is as follows: 

Responsible Party: CalAtlantic Homes 

Contact Name: Michael Battaglia 

Address: 
15360 Barranca Parkway 
Irvine, CA 92618 

Phone: (949) 789-1600 

Email: michael.battaglia@calatl.com 

Inspection and maintenance activities, frequencies and responsibilities for the project’s selected BMPs are 
provided in the following BMP matrix.  

BMP INSPECTION & MAINTENANCE RESPONSIBILITIES MATRIX 

BMP 
Inspection/ Maintenance 

Activities Required 
Minimum 
Frequency 

Reponsible 
Party(s) 

HYDROLOGIC SOURCE CONTROL BMPs 

HSC-2 
Impervious Area 

Dispersion 

Inspect for standing water and that 
water infiltrates into underlying soil or 
evaporates completely. 

After 
significant 

storm events 
and weekly 

with 
landscaping 

Owner/HOA 

BIO-TREATMENT BMPs 

BIO-7 

Proprietary 
Biotreatment 

(Modular Wetland 
System) 

Inspect unit for accumulated debris 
and sediment and plant health; 
remove trash from screening device 
and separation chamber; trim 
vegetation. 

6 to 12 
months 

Owner/HOA 
Remove sediment from pre-chamber, 
replace pre-filter cartridge media and 
drain down filter media. 

1 to 2 years 

Replace wetland media. 20 years 
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BMP INSPECTION & MAINTENANCE RESPONSIBILITIES MATRIX 

BMP 
Inspection/ Maintenance 

Activities Required 
Minimum 
Frequency 

Reponsible 
Party(s) 

NON-STRUCTURAL SOURCE CONTROL BMPs 

N1 

Education for 
Property Owners, 

Tenants and 
Occupants 

Educational materials will be 
provided to homeowners at close of 
escrow by the developer and 
thereafter on an annual basis by the 
HOA. Materials shall include those 
provided in Attachment A of this 
WQMP and any updated materials. 

Close of 
escrow and 

annually 
Owner/HOA 

N2 Activity Restrictions 

The Owner will prescribe activity 
restrictions to protect surface water 
quality, through a Covenant, 
Conditions and Restrictions (CC&Rs) 
agreement, or other equally effective 
measure, for the property. Upon 
takeover of site responsibilities by the 
Homeowners Association (HOA), the 
HOA shall be responsible for 
ensuring residents compliance. 

Ongoing Owner/HOA 

N3 
Common Area 

Landscape 
Management 

Maintenance shall be consistent with 
City requirements, plus fertilizer 
and/or pesticide usages shall be 
consistent with County guidelines for 
use of fertilizers and pesticides (OC 
DAMP Section 5.5). Maintenance 
includes mowing, weeding, and 
debris removal on a weekly basis. 
Trimming, replanting and 
replacement of mulch shall be 
performed on an as-needed basis. 
Trimmings, clippings, and other 
waste shall be properly disposed of 
off-site in accordance with local 
regulations. Materials temporarily 
stockpiled during maintenance 
activities shall be placed away from 
water courses and drain inlets. 

Weekly Owner/HOA 
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BMP INSPECTION & MAINTENANCE RESPONSIBILITIES MATRIX 

BMP 
Inspection/ Maintenance 

Activities Required 
Minimum 
Frequency 

Reponsible 
Party(s) 

N4 BMP Maintenance 

Maintenance of BMPs implemented 
at the project site shall be 
performed at the frequency 
prescribed in this WQMP. Records 
of inspections and BMP 
maintenance shall be maintained by 
the responsible party and 
documented with the WQMP, and 
shall be available for review upon 
request. 

Ongoing Owner/HOA 

N11 
Common Area 
Litter control 

Litter patrol, violations investigation, 
reporting and other litter control 
activities shall be performed in 
conjunction with maintenance 
activities. Litter collection and 
removal shall be performed on a 
weekly basis. 

Ongoing 
patrols. 
Weekly 

(minimum) 
pick up and 

removal 

Owner/HOA 

N12 Employee Training 

All employees, contractors and 
subcontractors of the HOA shall 
receive training regarding the 
potential impacts of their actions on 
downstream water quality, proper 
material use and staging (for 
landscaping and other materials) 
and proper clean up material 

Annually 
and as 
needed 

HOA 

N14 
Common Area 

Catch Basin 
Inspection 

Catch basin inlets, area drains, 
swales, curb-and-gutter systems and 
other drainage systems shall be 
inspected prior to October 1st of 
each year and after large storm 
events. If necessary, drains shall be 
cleaned prior to any succeeding rain 
events. 80% of facilities shall be 
inspected and cleaned annually, 
with 100% of facilities inspected and 
maintained 

Annually Owner/HOA 

N15 Street Sweeping 
Private Streets 

Streets must be swept at minimum, 
on a weekly basis and as needed. 

Weekly and 
as needed. 

Owner/HOA 
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BMP INSPECTION & MAINTENANCE RESPONSIBILITIES MATRIX 

BMP 
Inspection/ Maintenance 

Activities Required 
Minimum 
Frequency 

Reponsible 
Party(s) 

STRUCTURAL SOURCE CONTROL BMPs 

S1  
SD-13 

Provide storm 
drain system 

stencilling and 
signage 

Storm drain stencils shall be 
inspected for legibility, at minimum, 
once prior to the storm season, no 
later than October 1st each year. 
Those determined to be illegible will 
be re-stenciled as soon as possible.  

Annually Owner/HOA 

S4 
SD-12 

Use efficient 
irrigation systems 

& landscape 
design, water 
conservation, 

smart controllers, 
and source control 

In conjunction with routine 
maintenance activities, verify that 
landscape design continues to 
function properly by adjusting 
properly to eliminate overspray to 
hardscape areas, and to verify that 
irrigation timing and cycle lengths 
are adjusted in accordance with 
water demands, given time of year, 
weather, day or night time 
temperatures based on system 
specifications and local climate 
patterns. 

Weekly Owner/HOA 
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Section VI Site Plan and Drainage Plan 
The exhibits provided in this section are to illustrate the post construction BMPs prescribed within this 
WQMP. Drainage flow information of the proposed project, such as general surface flow lines, concrete 
or other surface drainage conveyances, and storm drain facilities are also depicted. All structural source 
control and treatment control BMPs are shown as well. 

Exhibits 

 Vicinity Map 
 Preliminary WQMP Site Plan 
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Vicinity Map, Preliminary WQMP Site Plan 
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Lot No.  S.F  Acres
280 107,568 2.4

SHEET

1 OF 2

Lot No.  S.F  Acres
278 138,309 3.1
279 233,197 5.3

Lot No.  S.F  Acres
278 124,822 2.9
279 236,405 5.4
280 103,192 2.3

Lot No.  S.F  Acres
A 19,843 0.4
B 15,063 0.3
C 33,685 0.8

City of La Habra

VESTING TENTATIVE
TRACT NO.17845

Lot No.  S.F  Acres Lot No.  S.F  Acres Lot No.  S.F  Acres
160 8,109 0.2 200 5,471 0.1 240 7,067 0.2
161 4,339 0.1 201 5,975 0.1 241 7,357 0.2
162 4,120 0.1 202 4,243 0.1 242 5,744 0.1
163 4,770 0.1 203 4,269 0.1 243 6,815 0.2
164 4,310 0.1 204 5,159 0.1 244 6,392 0.1
165 4,364 0.1 205 4,805 0.1 245 6,083 0.1
166 4,946 0.1 206 4,830 0.1 246 10,361 0.2
167 4,544 0.1 207 6,391 0.1 247 5,821 0.1
168 4,731 0.1 208 4,663 0.1 248 4,599 0.1
169 4,684 0.1 209 6,301 0.1 249 4,572 0.1
170 5,671 0.1 210 9,980 0.3 250 4,867 0.1
171 4,727 0.1 211 5,763 0.1 251 4,589 0.1
172 5,546 0.1 212 4,366 0.1 252* 4,617 0.1
173 4,835 0.1 213 5,014 0.1 253* 4,117 0.1
174 5,430 0.1 214 4,919 0.1 254* 3,877 0.1
175 4,769 0.1 215 5,007 0.1 255 3,945 0.1
176 4,296 0.1 216 5,355 0.1 256 4,119 0.1
177 4,940 0.1 217 4,311 0.1 257 4,595 0.1
178 5,353 0.1 218 5,153 0.1 258 4,830 0.1
179 7,719 0.2 219 5,009 0.1 259 5,146 0.1
180 5,988 0.1 220 4,577 0.1 260 4,173 0.1
181 5,524 0.1 221 4,430 0.1 261 3,937 0.1
182 4,378 0.1 222 5,041 0.1 262 4,511 0.1
183 4,822 0.1 223 4,825 0.1 263 4,097 0.1
184 5,439 0.1 224 5,410 0.1 264 4,217 0.1
185 7,703 0.2 225 4,127 0.1 265 4,332 0.1
186 6,216 0.1 226 4,135 0.1 266 4,459 0.1
187 5,575 0.1 227 4,665 0.1 267 6,156 0.1
188 5,350 0.1 228 4,668 0.1 268 4,905 0.1
189 4,654 0.1 229 5,186 0.1 269 4,324 0.1
190 4,716 0.1 230 5,357 0.1 270 4,230 0.1
191 5,158 0.1 231 4,078 0.1 271 4,637 0.1
192 6,543 0.2 232 3,974 0.1 272 4,099 0.1
193 7,205 0.2 233 4,532 0.1 273 4,074 0.1
194 9,765 0.2 234 4,715 0.1 274 4,090 0.1
195 5,517 0.1 235 4,868 0.1 275 4,859 0.1
196 5,737 0.1 236 4,832 0.1 276 8,265 0.2
197 6,155 0.1 237 4,639 0.1 277 8,682 0.2
198 4,687 0.1 238 4,002 0.1
199 5,619 0.1 239 5,819 0.1

Lot No.  S.F  Acres
YYY 39,449 1.0

Lot No.  S.F  Acres Lot No.  S.F  Acres
1 7,417 0.2 42 8,979 0.2
2 5,918 0.1 43 7,744 0.2
3 6,693 0.2 44 8,609 0.2
4 7,503 0.2 45 7,708 0.2
5 6,134 0.1 46 8,753 0.2
6 6,786 0.2 47 7,165 0.2
7 5,696 0.1 48 8,082 0.2
8 4,991 0.1 49 6,796 0.2
9 5,297 0.1 50 5,299 0.1
10 8,368 0.2 51 6,303 0.1
11 8,082 0.2 52 7,349 0.2
12 8,190 0.2 53 7,171 0.2
13 6,658 0.2 54 6,046 0.1
14 6,771 0.2 55 7,212 0.2
15 5,613 0.1 56 7,459 0.2
16 5,760 0.1 57 6,181 0.1
17 5,060 0.1 58 5,382 0.1
18 5,060 0.1 59 8,099 0.2
19 6,488 0.1 60 6,247 0.1
20 6,635 0.2 61 4,956 0.1
21 5,540 0.1 62 4,950 0.1
22 5,665 0.1 63 4,950 0.1
23 5,855 0.1 64 5,716 0.1
24 6,575 0.2 65 7,755 0.2
25 6,611 0.2 66 9,334 0.2
26 6,007 0.1 67 5,834 0.1
27 6,888 0.2 68 5,696 0.1
28 10,405 0.2 69 5,648 0.1
29 9,353 0.2 70 5,691 0.1
30 6,602 0.2 71 5,787 0.1
31 6,522 0.2 72 6,049 0.1
32 6,965 0.2 73 6,245 0.1
33 7,086 0.2 74 6,072 0.1
34 5,898 0.1 75 5,401 0.1
35 5,710 0.1 76 5,089 0.1
36 5,374 0.1 77 5,030 0.1
37 5,395 0.1 78 5,533 0.1
38 5,485 0.1 79 5,961 0.1
39 6,106 0.1 80 7,635 0.2
40 9,670 0.2 81 6,182 0.1
41 13,920 0.3 82 5,813 0.1

Lot No.  S.F  Acres Lot No.  S.F  Acres
83 4,152 0.095 122 3,711 0.1
84 5,449 0.125 123 3,861 0.1
85 7,098 0.163 124 3,878 0.1
86 5,816 0.134 125 3,887 0.1
87 5,587 0.1 126 3,830 0.1
88 5,218 0.1 127 3,905 0.1
89 5,382 0.1 128 3,903 0.1
90 5,377 0.1 129 4,071 0.1
91 5,960 0.1 130 4,925 0.1
92 5,978 0.1 131 6,945 0.2
93 4,097 0.1 132 4,998 0.1
94 3,610 0.1 133 3,481 0.1
95 3,952 0.1 134 5,951 0.1
96 4,680 0.1 135 4,947 0.1
97 5,244 0.1 136 4,426 0.1
98 6,091 0.1 137 3,751 0.1
99 5,011 0.1 138 3,610 0.1

100 4,115 0.1 139 3,794 0.1
101 3,675 0.1 140 3,893 0.1
102 3,876 0.1 141 3,590 0.1
103 3,918 0.1 142 3,560 0.1
104 3,901 0.1 143 3,563 0.1
105 3,870 0.1 144 3,564 0.1
106 3,779 0.1 145 3,698 0.1
107 3,714 0.1 146 5,012 0.1
108 3,703 0.1 147 4,271 0.1
109 3,629 0.1 148 7,067 0.2
110 3,755 0.1 149 7,237 0.2
111 3,540 0.1 150 4,354 0.1
112 3,631 0.1 151 3,728 0.1
113 4,107 0.1 152 3,666 0.1
114 5,730 0.1 153 3,619 0.1
115 4,306 0.1 154 4,067 0.1
116 4,293 0.1 155 4,913 0.1
117 3,807 0.1 156 4,383 0.1
118 3,753 0.1 157 4,605 0.1
119 3,777 0.1 158 5,396 0.1
120 3,666 0.1 159 10,919 0.3
121 3,666 0.1

Lot No.  S.F  Acres
WWW 11,649 0.3

XXX 16,049 0.4
281 141,260 3.2

Lot No.  S.F  Acres
Planning

Area Lot No.  S.F  Acres
Planning

Area
A 2,737 0.06 5 CC 24,392 0.56 4
B 3,519 0.08 5 DD 30,171 0.69 4
C 47,678 1.09 1 EE 128,773 2.96 6
D 25,336 0.58 1 FF 15,122 0.35 6
E 29,084 0.67 2 GG 39,306 0.90 6
F 79,509 1.83 2 HH 3,943 0.09 6
G 120,008 2.76 2 II 35,795 0.82 6
H 69,505 1.60 2 JJ 456,678 10.48 6
I 40,977 0.94 2 KK 46,336 1.06 6
J 16,859 0.39 2 LL 22,226 0.51 6
K 49,812 1.14 2 MM 13,730 0.32 6
L 1,228 0.03 2 NN 23,516 0.54 6

M 34,114 0.78 2 OO 50,420 1.16 6
N 50,716 1.16 2 PP 7,665 0.18 6
O 26,669 0.61 3 QQ 33,038 0.76 6
P 80,479 1.85 3 RR 46,337 1.06 6
Q 9,406 0.22 3 SS 28,817 0.66 6
R 60,125 1.38 3 TT 36,927 0.85 6
S 33,575 0.77 3 UU 145,684 3.34 6
T 8,700 0.20 3 VV 51,817 1.19 6
U 7,638 0.18 3 WW 117,541 2.70 6
V 26,610 0.61 3 XX 364,715 8.37 6
W 71,083 1.63 4 YY 88,151 2.02 7
X 32,899 0.76 4 ZZ 150,548 3.46 7
Y 15,442 0.35 4 AAA 153,713 3.53 7
Z 26,024 0.60 4 BBB 327,921 7.53 7

AA 17,619 0.40 4 CCC 123,904 2.84 7
BB 30,861 0.71 4

Lot No.  S.F  Acres
DDD 39,340 0.9
EEE 20,588 0.5
FFF 10,710 0.2

GGG 91,325 2.1
HHH 38,940 0.9

III 31,509 0.7
JJJ 45,150 1.0
LLL 90,118 2.1

MMM 37,314 0.9
NNN 106,949 2.5
OOO 103,476 2.3
PPP 12,731 0.3
QQQ 74,768 1.7
RRR 10,890 0.2
SSS 16,550 0.4
TTT 51,970 1.2
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Hazardous Waste 

 

Recycle at Your Local Used Oil 
Collection Center (North County)    

Recycle at Your Local Used Oil 
Collection Center (Central County)    

Recycle at Your Local Used Oil 
Collection Center (South County) 

   

Tips for Maintaining a Septic Tank 
System 
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Sewer Spill    
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Projects 
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and Hardscape Drains 

   

Tips for Projects Using Paint    
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The Ocean Begins 
at Your Front Door



Follow these simple steps to help reduce water 
pollution:

Household Activities
 Do not rinse spills with water. Use dry cleanup 
methods such as applying cat litter or another 
absorbent material, sweep and dispose of in 
the trash. Take items such as used or excess 
batteries, oven cleaners, automotive fluids, 
painting products and cathode ray tubes, like 
TVs and computer monitors, to a Household 
Hazardous Waste Collection Center (HHWCC).

 For a HHWCC near you call (714) 834-6752 or 
visit www.oclandfills.com.
 Do not hose down your driveway, sidewalk or 
patio to the street, gutter or storm drain. Sweep 
up debris and dispose of it in the trash.

Automotive
 Take your vehicle to a commercial car 
wash whenever possible. If you wash your 
vehicle at home, choose soaps, cleaners, or 
detergents labeled non-toxic, phosphate- free 
or biodegradable. Vegetable and citrus-based 
products are typically safest for the environment.
 Do not allow washwater from vehicle washing 
to drain into the street, gutter or storm drain. 
Excess washwater should be disposed of in the 
sanitary sewer (through a sink or toilet) or onto 
an absorbent surface like your lawn.
 Monitor your vehicles for leaks and place a pan 
under leaks. Keep your vehicles well maintained 
to stop and prevent leaks.
 Never pour oil or antifreeze in the street, gutter 
or storm drain. Recycle these substances at a 
service station, a waste oil collection center or 
used oil recycling center. For the nearest Used 
Oil Collection Center call 1-800-CLEANUP or 
visit www.1800cleanup.org.

Lawn and Garden
 Pet and animal waste
 Pesticides
 Clippings, leaves and soil
 Fertilizer

Common Pollutants

Automobile
 Oil and grease
 Radiator fluids and antifreeze
 Cleaning chemicals
 Brake pad dust

Home Maintenance
 Detergents, cleaners and solvents
 Oil and latex paint
 Swimming pool chemicals
 Outdoor trash and litter

Trash
 Place trash and litter that cannot be recycled in 
securely covered trash cans.
 Whenever possible, buy recycled products.
 Remember: Reduce, Reuse, Recycle.

Pet Care
 Always pick up after your pet. Flush waste down 
the toilet or dispose of it in the trash. Pet waste, 
if left outdoors, can wash into the street, gutter 
or storm drain.
 If possible, bathe your pets indoors. If you must 
bathe your pet outside, wash it on your lawn or 
another absorbent/permeable surface to keep 
the washwater from entering the street, gutter or 
storm drain.
 Follow directions for use of pet care products 
and dispose of any unused products at a 
HHWCC.

Pool Maintenance 
 Pool and spa water must be dechlorinated and free 
of excess acid, alkali or color to be allowed in the 
street, gutter or storm drain.
 When it is not raining, drain dechlorinated pool and 
spa water directly into the 
sanitary sewer. 
 Some cities may have ordinances that do not allow 
pool water to be disposed of in the storm drain. 
Check with your city.

Landscape and Gardening
 Do not over-water. Water your lawn and garden by 
hand to control the amount of water you use or set 
irrigation systems to reflect seasonal water needs. 
If water flows off your yard onto your driveway or 
sidewalk, your system is over-watering. Periodically 
inspect and fix leaks and misdirected sprinklers.
 Do not rake or blow leaves, clippings or pruning 
waste into the street, gutter or storm drain. Instead, 
dispose of waste by composting, hauling it to a 
permitted landfill, or as green waste through your 
city’s recycling program.
 Follow directions on pesticides and fertilizer, 
(measure, do not estimate amounts) and do not use 
if rain is predicted within 48 hours.
 Take unwanted pesticides to a HHWCC to be 
recycled. For locations and hours of HHWCC, call 
(714) 834-6752 or visit www.oclandfills.com.



Never allow pollutants to enter the 
street, gutter or storm drain!

The Ocean Begins at Your Front Door



Did You Know?

 Most people believe that the largest source 
of water pollution in urban areas comes from 
specific sources such as factories and sewage 
treatment plants. In fact, the largest source 
of water pollution comes from city streets, 
neighborhoods, construction sites and parking 
lots. This type of pollution is sometimes 
called “non-point source” pollution.
 There are two types of non-point source 
pollution:  stormwater and urban runoff 
pollution.
 Stormwater runoff results from rainfall.  
When rainstorms cause large volumes 
of water to rinse the urban landscape, 
picking up pollutants along the way.
 Urban runoff can happen any time of 
the year when excessive water use from 
irrigation, vehicle washing and other 
sources carries trash, lawn clippings and 
other urban pollutants into storm drains. 

Where Does It Go?

 Anything we use outside homes, vehicles and 
businesses – like motor oil, paint, pesticides, 
fertilizers and cleaners – can be blown or washed 
into storm drains. 
 A little water from a garden hose or rain can also 
send materials into storm drains. 
 Storm drains are separate from our sanitary 
sewer systems; unlike water in sanitary sewers 
(from sinks or toilets), water in storm drains is 
not treated before entering our waterways. 

Sources of Non-Point Source Pollution

 Automotive leaks and spills.
 Improper disposal of used oil and other engine 
fluids.  
 Metals found in vehicle exhaust, weathered paint, 
rust, metal plating and tires. 
 Pesticides and fertilizers from lawns, gardens and 
farms.
 Improper disposal of cleaners, paint and paint 
removers.
 Soil erosion and dust debris from landscape and 
construction activities.
 Litter, lawn clippings, animal waste, and other 
organic matter. 
 Oil stains on parking lots and paved surfaces.

The Effect on the Ocean

Non-point source 
pollution can have 
a serious impact 
on water quality 
in Orange County.  
Pollutants from the 
storm drain system 
can harm marine life 

as well as coastal and wetland habitats. They can 
also degrade recreation areas such as beaches, 
harbors and bays.

Stormwater quality management programs have 
been developed throughout Orange County to 
educate and encourage the public to protect water 
quality, monitor runoff in the storm drain system, 
investigate illegal dumping and maintain storm 
drains. 

Support from Orange County residents and 
businesses is needed to improve water quality 
and reduce urban runoff pollution.  Proper use 
and disposal of materials will help stop pollution 
before it reaches the storm drain and the ocean.



For More Information
Aliso Viejo . . . . . . . . . . . . . . . . . . . . . . (949) 425-2535 
Anaheim Public Works Operations  . . . . . . . . (714) 765-6860
Brea Engineering . . . . . . . . . . . . . . . . . . (714) 990-7666
Buena Park Public Works   .  .  .  .  .  .  .  .  .  .  .  .  . (714) 562-3655
Costa Mesa Public Services . . . . . . . . . . . . . (714) 754-5323
Cypress Public Works . . . . . . . . . . . . . . . . (714) 229-6740
Dana Point Public Works . . . . . . . . . . . . . . (949) 248-3584
Fountain Valley Public Works  .  .  .  .  .  .  .  .  .  .  . (714) 593-4441
Fullerton Engineering Dept. . . . . . . . . . . . . (714) 738-6853
Garden Grove Public Works . . . . . . . . . . . . (714) 741-5956
Huntington Beach Public Works   .  .  .  .  .  .  .  .  . (714) 536-5431
Irvine Public Works . . . . . . . . . . . . . . . . . (949) 724-6315
La Habra Public Services . . . . . . . . . . . . . . (562) 905-9792
La Palma Public Works . . . . . . . . . . . . . . . (714) 690-3310
Laguna Beach Water Quality . . . . . . . . . . . . (949) 497-0378
Laguna Hills Public Services . . . . . . . . . . . . (949) 707-2650
Laguna Niguel Public Works   .  .  .  .  .  .  .  .  .  .  . (949) 362-4337
Laguna Woods Public Works . . . . . . . . . . . . (949) 639-0500
Lake Forest Public Works   .  .  .  .  .  .  .  .  .  .  .  .  . (949) 461-3480
Los Alamitos Community Dev. . . . . . . . . . . . (562) 431-3538
Mission Viejo Public Works  . . . . . . . . . . . . (949) 470-3056
Newport Beach, Code & Water 
Quality Enforcement . . . . . . . . . . . . . . . . (949) 644-3215
Orange Public Works . . . . . . . . . . . . . . . . (714) 532-6480
Placentia Public Works . . . . . . . . . . . . . . . (714) 993-8245
Rancho Santa Margarita  . . . . . . . . . . . . . . (949) 635-1800
San Clemente Environmental Programs   .  .  .  .  . (949) 361-6143
San Juan Capistrano Engineering . . . . . . . . . (949) 234-4413
Santa Ana Public Works  .  .  .  .  .  .  .  .  .  .  .  .  .  . (714) 647-3380
Seal Beach Engineering  .  .  .  .  .  .  .  .  .  .  .  .  .  (562) 431-2527 x317
Stanton Public Works . . . . . . . . . . . . . . . (714) 379-9222 x204
Tustin Public Works/Engineering . . . . . . . . . (714) 573-3150
Villa Park Engineering . . . . . . . . . . . . . . . (714) 998-1500
Westminster Public Works/Engineering   .  .  .  .  (714) 898-3311 x446
Yorba Linda Engineering   .  .  .  .  .  .  .  .  .  .  .  .  . (714) 961-7138
Orange County Stormwater Program . . . . . . . (877) 897-7455
Orange County 24-Hour 
Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form

w w w . o c w a t e r s h e d s . c o m

California Environmental Protection Agency
www.calepa.ca.gov

 www.arb.ca.gov

 www.cdpr.ca.gov

 www.dtsc.ca.gov

 www.ciwmb.ca.gov

Assessment
 www.oehha.ca.gov

 www.waterboards.ca.gov

Earth 911 - Community-Specific Environmental 
Information 1-800-cleanup or visit www.1800cleanup.
org

(714) 433-6400 or visit www.ocbeachinfo.com

County (714) 834-6752 or visit www.oclandfills.com for 
information on household hazardous waste collection 
centers, recycling centers and solid waste collection

(714) 447-7100 or visit www.ocagcomm.com 

Visit www.cabmphandbooks.com

(714) 708-1646 or visit www.uccemg.com 

Printed on Recycled Paper

The Orange County Stormwater Program has created 
and moderates an electronic mailing list to facilitate 
communications, take questions and exchange ideas among 
its users about issues and topics related to stormwater and 
urban runoff and the implementation of program elements.  
To join the list, please send an email to 
ocstormwaterinfo-join@list.ocwatersheds.com



Ayude a prevenir
la contaminación del océano

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL 

(1-877-897-7455)
or visit 

www.ocwatersheds.com.

For information about the proper
disposal of household hazardous
waste, call the Household Waste

Hotline at 1-877-89-SPILL 
(1-877-897-7455)

or visit www.oclandfills.com.

For additional information about the
nearest oil recycling center, call the

Used Oil Program at
1-800-CLEANUP

or visit www.cleanup.org.

Help Prevent Ocean Pollution:

Tips for the
Home Mechanic

The Ocean Begins at
Your Front Door

Clean beaches and healthy 
creeks, rivers, bays and 
ocean are important to 

Orange County.  However, not 
properly disposing of used oil is 
illegal and can lead to fines.  If you 
pour or drain oil onto driveways, 
sidewalks or streets, it can be 
washed into the storm drain.  

Help prevent water pollution by 
taking your used oil and oil filters 
to a used oil collection center.  Most 
major automotive maintenance 
centers will accept up to five gallons 
of used motor oil at no cost.  For a 
list of locations, please visit 
www.cleanup.org. 
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Tips for the Home Mechanic
drain to the County’s 24-Hour Water 
Pollution Problem Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455) or 
visit www.ocwatersheds.com to fill out 
an incident report.
Report emergencies to 911.

VEHICLE FLUID MANAGEMENT
Vehicle fluids are hazardous waste 
and must be stored and disposed of 
in accordance with all local, state and 
federal laws.
Designate an area to drain vehicle 
fluids away from storm drains and 
sanitary drains.
When possible, drain vehicle fluids 
indoors or within covered areas, and 
only over floors that are constructed 
of a non-
porous 
material 
such as 
concrete.  
Asphalt and 
dirt floors 
absorb spilled or leaked fluids, making 
the cleanup extremely difficult.

WORK SITE

your property.  Do not allow used oil 
or any materials to flow into these 
drains.

pollution.

cover and in a controlled area to 
prevent stormwater runoff. 

workspace regularly

damp mop 
to clean 
work areas.  
Never 
hose down 
surfaces 
into the 
street, gutter or storm drain.

Never dispose of water in a parking 
lot, street, gutter or storm drain.

PREVENT LEAKS AND SPILLS

and/or cat litter in the work area

container before they are full

happen.  Don’t let them sit.

until all fluids are drained.

hazardous waste drum or deliver them to 
an oil recycling center.  Used oil recycling 
locations can be found at http://www.
ochealthinfo.com/regulatory/usedoil.htm 

CLEANING SPILLS
Clean up spills immediately by using 
absorbent material such as rags, cat litter 
or sand.  If the 
material spilled 
is hazardous, 
dispose of the 
rag, litter or 
sand in the 
same manner 
as hazardous 
waste.  If the material spill is non-
hazardous, dispose of it in the trash.
Immediately report spills that have 
entered the street, gutter or storm 



Homeowners Guide 
for Sustainable Water Use
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For more information,
please call the

Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)

or visit
www.ocwatersheds.com

To report a spill,
call the 

Orange County 24-Hour 
Water Pollution Problem 

Reporting Hotline
1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution while 
performing everyday household activities. If you 
have other suggestions, please contact your city’s 

stormwater representatives or call the Orange 
County Stormwater Program.

Help Prevent Ocean Pollution: 

Household Tips





R-7
HOUSEHOLD HAZARDOUS 
WASTE

Household hazardous wastes (HHW) are defined as 
waste materials which are typically found in homes or 
similar sources, which exhibit characteristics such as: 
corrosivity, ignitability, reactivity, and/or toxicity, or 
are listed as hazardous materials by EPA.   

Many types of waste can be 
recycled, however options 
for each waste type are 
limited.  Recycling is always 
preferable to disposal of 
unwanted materials.  All 
gasoline, antifreeze, waste oil, and lead-acid batteries 
can be recycled.  Latex and oil-based paint can be 
reused, as well as recycled.  Materials that cannot be 
reused or recycled should be disposed of at a properly 
permitted landfill. 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment
Nutrients
Bacteria
Foaming Agents x
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides

x

Other x

List of most common HHW 
products: 

Drain openers 
Oven cleaners 
Wood and metal cleaners and 
polishes 
Automotive oil and fuel additives 
Grease and rust solvents 
Carburetor and fuel injection 
cleaners 
Starter fluids 
Batteries 
Paint Thinners 
Paint strippers and removers 
Adhesives 
Herbicides 
Pesticides 
Fungicides/wood preservatives 

Think before disposing of any household hazardous 
waste. Remember - The ocean starts at your front door. 

Required Activities
Dispose of HHW at a local collection facility.  Call (714) 834-6752 for the 
household hazardous waste center closest to your area. 

Household hazardous materials must be stored indoors or under cover, and in 
closed and labeled containers. 

If safe, contain, clean up, and properly dispose all household hazardous waste 
spills.  If an unsafe condition exists, call 911 to activate the proper response 
team. 

Recommended Activities 
Use non-hazardous or less-hazardous products. 
Participate in HHW reuse and recycling.   Call (714) 834-6752 for the 
participating household hazardous waste centers.  

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com

The California Integrated Waste Management Board has a Recycling Hotline (800) 553-2962, that provides information and recycling locations for
used oil. 



Help Prevent Ocean Pollution:

Recycle at Your 
Local Used Oil

Collection 
Center

N O R T H  C O U N T Y

For more
information, please call the Orange

County Stormwater Program at 
1-877-89-SPILL (1-877-897-7455) 

or visit www.watersheds.com.

For information about the proper
disposal of household hazardous waste,

call the Household Waste Hotline at
(714) 834-6752 

or visit www.oclandfills.com.

For additional information about the
nearest oil recycling center, call the Used

Oil Program at 
1-800-CLEANUP 

or visit www.cleanup.org. 

Did you know that just 
one quart of oil can pollute 250,000
gallons of water?
A clean ocean and healthy creeks, rivers,
bays and beaches are important to Orange
County. However, not properly disposing of
used oil can lead to water pollution. If you
pour or drain oil onto driveways, sidewalks
or streets, it can be washed into the storm
drain. Unlike water in sanitary sewers (from
sinks and toilets), water in storm drains is
not treated before entering the ocean. Help
prevent water pollution by taking your used
oil to a used oil collection center. 

Included in this brochure is a list of
locations that will accept up to five gallons
of used motor oil at no cost. Many also
accept used oil filters. Please contact the
facility before delivering your used oil. This
listing of companies is for your reference
and does not constitute a recommendation
or endorsement of the company. 

Please note that used oil filters may not be
disposed of with regular household trash.
They must be taken to a household
hazardous waste collection or recycling
center in Anaheim, Huntington Beach,
Irvine or San Juan Capistrano. For
information about these centers, visit
www.oclandfills.com.

Please do not mix your oil with other
substances!

The Ocean Begins at Your Front Door

DTP113 Rev 8/03
printed on recycled paper



Used Oi l  Col lec t ion Centers

This information was provided by the County of Orange Integrated Waste Management Department and the California Integrated Waste Management Board (CIWMB).

Anaheim
All Seasons Tire and Auto Center, Inc.
817 S Brookhurst St., Anaheim, CA 92804
(714)772-6090( )
CIWMB#: 30-C-03177

AutoZone #3317
423 N Anaheim Blvd., Anaheim, CA 92805
(714)776-0787( )
CIWMB#: 30-C-05263

AutoZone #5226
2145 W Lincoln Ave., Anaheim, CA 92801
(714)533-6599( )
CIWMB#: 30-C-04604

Bedard Automotive
3601 E Miraloma Ave., Anaheim, CA 92806
(714)528-1380( )
CIWMB#: 30-C-02205

Classic Chevrolet
1001 Weir Canyon Rd., Anaheim, CA 92807
(714)283-5400( )
CIWMB#: 30-C-05223

Econo Lube N' Tune #4
3201 W Lincoln Ave., Anaheim, CA 92801
(714)821-0128( )
CIWMB#: 30-C-01485

EZ Lube Inc - Savi Ranch #43
985 N Weir Canyon Rd., Anaheim, CA 92807
(714)556-1312( )
CIWMB#: 30-C-06011

Firestone Store #71C7
1200 S Magnolia Ave., Anaheim, CA 92804
(949)598-5520( )
CIWMB#: 30-C-05743

Great Western Lube Express
125 N Brookhurst St., Anaheim, CA 92801
(714)254-1300( )
CIWMB#: 30-C-05542

HR Pro Auto Service Center
3180 W Lincoln Ave., Anaheim, CA 92801
(714)761-4343( )
CIWMB#: 30-C-05927

Ira Newman Automotive Services
1507 N State College Blvd., Anaheim, CA 92806
(714)635-2392( )
CIWMB#: 30-C-01482

Jiffy Lube #1028
2400 W Ball Rd., Anaheim, CA 92804
(714)761-5211( )
CIWMB#: 30-C-00870

Jiffy Lube #1903
2505 E Lincoln Ave., Anaheim, CA 92806
(714)772-4000( )
CIWMB#: 30-C-05511

Jiffy Lube #2340
2181 W Lincoln Ave., Anaheim, CA 92801
(714)533-1000( )
CIWMB#: 30-C-04647

Kragen Auto Parts #1303
1088 N State College Blvd., Anaheim, CA 92806
(714)956-7351( )
CIWMB#: 30-C-03438

Kragen Auto Parts #1399
2245 W Ball Rd., Anaheim, CA 92804
(714)490-1274( )
CIWMB#: 30-C-04094

Kragen Auto Parts #1565
2072 Lincoln Ave., Anaheim, CA 92806
(714)502-6992( )
CIWMB#: 30-C-04078

Kragen Auto Parts #1582
3420 W Lincoln Ave., Anaheim, CA 92801
(714)828-7977( )
CIWMB#: 30-C-04103

Pep Boys #613
10912 Katella Ave., Anaheim, CA 92804
(714)638-0863( )
CIWMB#: 30-C-01756

Pep Boys #663
3030 W Lincoln Anaheim, CA 92801
(714)826-4810( )
CIWMB#: 30-C-03417

Pep Boys #809
8205 E Santa Ana Cyn Rd., Anaheim, CA 92808
(714)974-0105( )
CIWMB#: 30-C-03443

Pick Your Part
1235 S Beach Blvd., Anaheim, CA 92804
(714)527-1645( )
CIWMB#: 30-C-03744

PK Auto Performance
3106 W. Lincoln Ave., Anaheim, CA 92801
(714)826-2141( )
CIWMB#: 30-C-05628

Quick Change Lube and Oil
2731 W Lincoln Ave., Anaheim, CA 92801
(714)821-4464( )
CIWMB#: 30-C-04363

Saturn of Anaheim
1380 S Auto Center Dr., Anaheim, CA 92806
(714)648-2444( )
CIWMB#: 30-C-06332

Sun Tech Auto Service
105 S State College Blvd., Anaheim, CA 92806
(714)956-1389( )
CIWMB#: 30-C-06455

Vonic Truck Services
515 S Rose St., Anaheim, CA 92805
(714)533-3333( )
CIWMB#: 30-C-01142

Anaheim Hills 
Anaheim Hills Car Wash & Lube
5810 E La Palma Ave., Anaheim Hills, CA 92807
(714)777-6605( )
CIWMB#: 30-C-01387

Brea
Firestone Store #27A9
891 E Imperial Hwy., Brea, CA 92821
(714)529-8404( )
CIWMB#: 30-C-01221

Oil Can Henry's
230 N Brea Blvd., Brea, CA 92821
(714)990-1900( )
CIWMB#: 30-C-04273

Buena Park
Firestone Store #71F7
6011 Orangethorpe Buena Park, CA 90620
(714)670-7912( )
CIWMB#: 30-C-01218

Firestone Store #71T8
8600 Beach Blvd., Buena Park, CA 90620
(714)827-5300( )
CIWMB#: 30-C-02121

Kragen Auto Parts #1204
5303 Beach Blvd., Buena Park, CA 90621
(714)994-1320( )
CIWMB#: 30-C-02623

Cypress
AutoZone #5521
5471 Lincoln Ave., Cypress, CA 90630
(714)995-4644( )
CIWMB#: 30-C-00836

Big O Tires
6052 Cerritos Ave., Cypress, CA 90630
(714)826-6334( )
CIWMB#: 30-C-04245

Econo Lube N' Tune #213
5497 Cerritos Ave., Cypress, CA 90630
(714)761-0456( )
CIWMB#: 30-C-06240

Jiffy Lube #851
4942 Lincoln Ave., Cypress, CA 90630
(626)965-9689( )
CIWMB#: 30-C-06182

M & N Coastline Auto & Tire Service
4005 Ball Rd., Cypress, CA 90630
(714)826-1001( )
CIWMB#: 30-C-04387

Masterlube #103
5904 Lincoln Cypress, CA 90630
(714)826-2323( )
CIWMB#: 30-C-01071

Masterlube #104
5971 Ball Rd., Cypress, CA 90630
(714)220-1555( )
CIWMB#: 30-C-04682

Metric Motors of Cypress
6042 Cerritos Ave., Cypress, CA 90630
(714)821-4702( )
CIWMB#: 30-C-05157

Fullerton
AutoZone #2898
146 N. Raymond Ave., Fullerton, CA 92831
(714)870-9772( )
CIWMB#: 30-C-04488

AutoZone #5522
1801 Orangethorpe W. Fullerton, CA 92833
(714)870-8286( )
CIWMB#: 30-C-06062

AutoZone #5523
102 N Euclid Fullerton, CA 92832
(714)870-8286( )
CIWMB#: 30-C-04755

EZ Lube #17
4002 N Harbor Blvd., Fullerton, CA 92835
(714)871-9980( )
CIWMB#: 30-C-03741

Firestone Store #27EH
1933 N Placentia Ave., Fullerton, CA 92831
(714)993-7100( )
CIWMB#: 30-C-02122

Fox Service Center
1018 W Orangethorpe Fullerton, CA 92833
(714)879-1430( )
CIWMB#: 30-C-02318

Fullerton College Automotive Technology
321 E Chapman Ave., Fullerton, CA 92832
(714)992-7275( )
CIWMB#: 30-C-03165

Kragen Auto Parts #0731
2978 Yorba Linda Fullerton, CA 92831
(714)996-4780( )
CIWMB#: 30-C-02628

Kragen Auto Parts #4133
904 W Orangethorpe Ave., Fullerton, CA 92832
(714)526-3570( )
CIWMB#: 30-C-06256

Pep Boys #642
1530 S Harbor Blvd., Fullerton, CA 92832
(714)870-0700( )
CIWMB#: 30-C-01755

Sunnyside 76 Car Care Center
2701 N Brea Blvd., Fullerton, CA 92835
(714)256-0773( )
CIWMB#: 30-C-01381

Garden Grove
76 Pro Lube Plus
9001 Trask Ave., Garden Grove, CA 92844
(714)393-0590( )
CIWMB#: 30-C-05276

AutoZone #5527
13190 Harbor Blvd., Garden Grove, CA 92843
(714)636-5665( )
CIWMB#: 30-C-04760

David Murray Shell
12571 Vly View St., Garden Grove, CA 92845
(714)898-0170( )
CIWMB#: 30-C-00547

Express Lube & Wash
8100 Lampson Ave., Garden Grove, CA 92841
(909)316-8261( )
CIWMB#: 30-C-06544

Firestone Store #7180
10081 Chapman Ave., Garden Grove, CA 92840
(714)530-4630( )
CIWMB#: 30-C-01224

Firestone Store #71W3
13961 Brookhurst St., Garden Grove, CA 92843
(714)590-2741( )
CIWMB#: 30-C-03690

Jiffy Lube #1991
13970 Harbor Blvd., Garden Grove, CA 92843
(714)554-0610( )
CIWMB#: 30-C-05400

Kragen Auto Parts #1251
13933 N Harbor Blvd., Garden Grove, CA 92843
(714)554-3780( )
CIWMB#: 30-C-02663

Kragen Auto Parts #1555
9851 Chapman Ave., Garden Grove, CA 92841
(714)741-8030( )
CIWMB#: 30-C-04079

Nissan of Grarden Grove
9670 Trask Ave., Garden Grove, CA 92884
(714)537-0900( )
CIWMB#: 30-C-06553

Toyota of Garden Grove
9444 Trask Ave., Garden Grove, CA 92844
(714)895-5595( )
CIWMB#: 30-C-06555

La Habra
AutoZone #5532
1200 W Imperial Hwy., La Habra, CA 90631
(562)694-5337( )
CIWMB#: 30-C-04784

Burch Ford
201 N Harbor Blvd., La Habra, CA 90631
(562)691-3225( )
CIWMB#: 30-C-05179

Firestone Store #2736
1071 S Beach Blvd., La Habra, CA 90631
(562)691-1731( )
CIWMB#: 30-C-01169

Kragen Auto Parts #1569
1621 W Whittier Blvd., La Habra, CA 90631
(562)905-2538( )
CIWMB#: 30-C-04076

Pep Boys #997
125 W Imperial Hwy., La Habra, CA 90631
(714)447-0601( )
CIWMB#: 30-C-04026

SpeeDee Oil Change & Tune-Up
1580 W Imperial Hwy., La Habra, CA 90631
(562)697-3513( )

Los Alamitos
Jiffy Lube #1740
3311 Katella Ave., Los Alamitos, CA 90720
(562)596-1827( )
CIWMB#: 30-C-03529

Midway City
Bolsa Transmission
8331 Bolsa Ave., Midway City, CA 92655
(714)799-6158( )
CIWMB#: 30-C-05768

Placentia
Advanced Auto & Diesel
144 S Bradford Placentia, CA 92870
(714)996-8222( )
CIWMB#: 30-C-06242

Castner's Auto Service
214 S. Bradford Ave., Placentia, CA 92870
(714)528-1311( )
CIWMB#: 30-C-06452

Econo Lube N' Tune
100 W Chapman Ave., Placentia, CA 92870
(714)524-0424( )
CIWMB#: 30-C-06454

Fairway Ford
1350 E Yorba Linda Blvd., Placentia, CA 92870
(714)524-1200( )
CIWMB#: 30-C-01863

Seal Beach
M & N Coastline Auto & Tire Service
12239 Seal Beach Blvd., Seal Beach, CA 90740
(714)826-1001( )
CIWMB#: 30-C-04433

Seal Beach Chevron
12541 Seal Beach Blvd., Seal Beach, CA 90740
(949)495-0774(14 )
CIWMB#: 30-C-06425

Stanton
AutoZone #2806
11320 Beach Blvd., Stanton, CA 90680
(714)895-7665( )
CIWMB#: 30-C-04563

Joe's Auto Clinic
11763 Beach Blvd., Stanton, CA 90680
(714)891-7715( )
CIWMB#: 30-C-03253

Kragen Auto Parts #1742
11951 Beach Blvd., Stanton, CA 90680
(714)799-7574( )
CIWMB#: 30-C-05231

Scher Tire #20
7000 Katella Ave., Stanton, CA 90680
(714)892-9924( )
CIWMB#: 30-C-05907

USA 10 Minute Oil Change
8100 Lampson Ave., Stanton, CA 92841
(714)373-4432( )
CIWMB#: 30-C-05909

Westminster
AutoZone #5543
6611 Westminster Blvd., Westminster, CA 92683
(714)898-2898( )
CIWMB#: 30-C-04964

AutoZone #5544
8481 Westminster Blvd., Westminster, CA 92683
(714)891-3511( )
CIWMB#: 30-C-04966

City of Westminster Corporate Yard
14381 Olive St., Westminster, CA 92683
(714)895-2876(292 )
CIWMB#: 30-C-02008

Honda World
13600 Beach Blvd., Westminster, CA 92683
(714)890-8900( )
CIWMB#: 30-C-03639

Jiffy Lube #1579
6011 Westminster Blvd., Westminster, CA 92683
(714)899-2727( )
CIWMB#: 30-C-02745

John's Brake & Auto Repair
13050 Hoover St., Westminster, CA 92683
(714)379-2088( )
CIWMB#: 30-C-05617

Kragen Auto Parts #0762
6562 Westminster Blvd., Westminster, CA 92683
(714)898-0810( )
CIWMB#: 30-C-02590

Midway City Sanitary District
14451 Cedarwood St., Westminster, CA 92683
(714)893-3553( )
CIWMB#: 30-C-01626

Pep Boys #653
15221 Beach Blvd., Westminster, CA 92683
(714)893-8544( )
CIWMB#: 30-C-03415

Yorba Linda
AutoZone #5545
18528 Yorba Linda Blvd., Yorba Linda, CA 92886
(714)970-8933( )
CIWMB#: 30-C-04971

Econo Lube N' Tune
22270 La Palma Ave., Yorba Linda, CA 92887
(714)692-8394( )
CIWMB#: 30-C-06513

EZ Lube Inc. #41
17511 Yorba Linda Blvd., Yorba Linda, CA 92886
(714)556-1312( )
CIWMB#: 30-C-05739

Firestone Store #27T3
18500 Yorba Linda Blvd., Yorba Linda, CA 92886
(714)779-1966( )
CIWMB#: 30-C-01222

Jiffy Lube #1532
16751 Yorba Linda Blvd., Yorba Linda, CA 92886
(714)528-2800( )
CIWMB#: 30-C-03777

Mike Schultz Import Service
4832 Eureka Ave., Yorba Linda, CA 92886
(714)528-4411( )
CIWMB#: 30-C-04313



Clean beaches and healthy 
creeks, rivers, bays and 
ocean are important 

to Orange County.  However, 
many common activities such as 
pest control can lead to water 
pollution if you’re not careful.  
Pesticide treatments must be 
planned and applied properly 
to ensure that pesticides do 
not enter the street, gutter or 
storm drain.  Unlike water in 
sanitary sewers (from sinks and 
toilets), water in storm drains is 
not treated before entering our 
waterways.

You would never dump pesticides 
into the ocean, so don’t let it 
enter the storm drains.  Pesticides 
can cause significant damage 
to our environment if used 
improperly.  If you are thinking 
of using a pesticide to control a 
pest, there are some important 
things to consider.

For more information, 
please call

University of California Cooperative 
Extension Master Gardeners at 

(714) 708-1646 
or visit these Web sites:

www.uccemg.org
www.ipm.ucdavis.edu

For instructions on collecting a specimen 
sample visit the Orange County

Agriculture Commissioner’s website at: 
http://www.ocagcomm.com/ser_lab.asp

To report a spill, call the
Orange County 24-Hour
Water Pollution Problem

Reporting Hotline
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

Information From:
Cheryl Wilen, Area IPM Advisor; Darren Haver, 

Watershed Management Advisor; Mary
Louise Flint, IPM Education and Publication 

Director; Pamela M. Geisel, Environmental 
Horticulture Advisor; Carolyn L. Unruh, 

University of California Cooperative 
Extension staff writer. Photos courtesy of 

the UC Statewide IPM Program and 
Darren Haver.

Funding for this brochure has been provided in full
or in part through an agreement with the State Water
Resources Control Board (SWRCB) pursuant to the

Costa-Machado Water Act of 2000 (Prop. 13).

Help Prevent Ocean Pollution:

The Ocean Begins
at Your Front Door

Responsible 
Pest Control

Printed on Recycled Paper



Key Steps to Follow:
Step 1: Correctly identify the pest (insect, 
weed, rodent, or disease) and verify that it is 
actually causing the problem.

This is important 
because beneficial 
insects are often 
mistaken for pests 
and sprayed with 
pesticides needlessly. 

Consult with a 
Certified Nursery 

Professional at a local nursery or garden center 
or send a sample of the pest to the Orange 
County Agricultural Commissioner’s Office.

Determine if the pest is still present – even 
though you see damage, the pest may have left.  

Step 2: Determine 
how many pests are 
present and causing 
damage.

Small pest populations 
may be controlled 
more safely using non-
pesticide techniques.  These include removing 
food sources, washing off leaves with a strong 
stream of water, blocking entry into the home 
using caulking and replacing problem plants 
with ones less susceptible to pests.

Step 3: If a pesticide must be used, choose 
the least toxic chemical.

Obtain information on the least toxic pesticides 
that are effective at controlling the target 
pest from the UC Statewide 

 Program’s Web site at 
www.ipm.ucdavis.edu.

Seek out the assistance of a Certified Nursery 
Professional at a local nursery or garden center 
when selecting a pesticide.  Purchase the 
smallest amount of pesticide available.

Apply the pesticide to the pest during its most 
vulnerable life stage.  This information can be 
found on the pesticide label.

Step 4: Wear appropriate protective clothing. 

Follow pesticide labels regarding specific types 
of protective equipment you should wear. 
Protective clothing should always be washed 
separately from other clothing.

Step 5: Continuously monitor external 
conditions when applying pesticides such as 
weather, irrigation, and the presence of children 
and animals.

Never apply pesticides when rain is predicted 
within the next 48 hours.  Also, do not water 
after applying pesticides unless the directions say 
it is necessary. 

Apply pesticides when the air is still; breezy 
conditions may cause the spray or dust to drift 
away from your targeted area.

In case of an emergency call 911 and/or the 
regional poison control number at 
(714) 634-5988 or (800) 544-4404 (CA only).  

For general questions you may also visit 
www.calpoison.org.
  
Step 6: In the event of accidental spills, 
sweep up or use an absorbent agent to remove 
any excess pesticides.  Avoid the use of water.

Be prepared.  Have a broom, dust pan, or dry 
absorbent material, such as cat litter, newspapers 
or paper towels, ready to assist in cleaning up 
spills.

Contain and clean up the spill right away.  Place 
contaminated materials in a doubled plastic bag.  
All materials used to clean up the spill should 
be properly disposed of according to your local 
Household Hazardous Waste Disposal site.  

Step 7: Properly store and dispose of unused 
pesticides.

Purchase Ready-To-
Use (RTU) products 
to avoid storing 
large concentrated 
quantities of 
pesticides.

Store unused chemicals in a locked cabinet.

Unused pesticide chemicals may be disposed 
of at a Household Hazardous Waste Collection 
Center.

Empty pesticide containers should be triple 
rinsed prior to disposing of them in the trash. 

Three life stages of the common lady 
beetle, a beneficial insect.

Tips for Pest Control



Sewage Spill
Regulatory Requirements

This brochure was designed courtesy of the Orange County Sanitation District (OCSD).
For additional information, call (714) 962-2411, or visit their website at www.ocsd.com

Your Responsibilities
as a Private Property Owner

Reference Guide
Sewage Spill

Allowing sewage to discharge to a gutter or storm 
drain may subject you to penalties and/or out-of-
pocket costs to reimburse cities or public agencies for 
clean-up efforts.

Here are the pertinent codes, fines, and agency 
contact information that apply.

Orange County Stormwater Program
24 Hour Water Pollution Reporting Hotline 
1-877-89-SPILL (1-877-897-7455)
� County and city water quality ordinances prohibit discharges 

containing pollutants.

California Health and Safety Code, Sections 5410-5416

�No person shall discharge raw or treated sewage or other waste in a 
manner that results in contamination, pollution or a nuisance.

�Any person who causes or permits a sewage discharge to any 
state waters:

• must immediately notify the local health agency of the discharge.

• shall reimburse the local health agency for services that protect 
the public’s health and safety (water-contact receiving waters). 

• who fails to provide the required notice to the local health agency 
is guilty of a misdemeanor and shall be punished by a fine (between 
$500–$1,000) and/or imprisonment for less than one year.

� Requires the prevention, mitigation, response to and reporting of 
sewage spills.

California Water Code, Article 4, Chapter 4, Sections 13268-13271
California Code of Regulations, Title 23, Division 3, Chapter 9.2, Article 2, 
Sections 2250-2260

�Any person who causes or permits sewage in excess of 1,000 gallons 
to be discharged to state waters shall immediately notify the Office of 
Emergency Services.

�Any person who fails to provide the notice required by this section 
is guilty of a misdemeanor and shall be punished by a fine (less than 
$20,000) and/or imprisonment for not more than one year.

Orange County Health Care Agency
Environmental Health 
(714) 433-6419

Regional Water Quality Control Board
Santa Ana Region    San Diego Region
(951) 782-4130     (858) 467-2952

California Office of Emergency Services
(800) 852-7550

What is a
Sewage Spill?

You Are Responsible for a 
Sewage Spill Caused by a Blockage 

or Break in Your Sewer Lines!

Grease builds up inside and eventually blocks
sewer pipes. Grease gets into the sewer from food 
establishments, household drains, as well as from poorly 
maintained commercial grease traps and interceptors.

Structure problems caused by tree roots in the lines, 
broken/cracked pipes, missing or broken cleanout caps 
or undersized sewers can cause blockages.

Infiltration and inflow (I/I) impacts pipe capacity and 
is caused when groundwater or rainwater enters the 
sewer system through pipe defects and illegal 
connections.

Time is of the essence in dealing with sewage spills. You 
are required to immediately:

Control and minimize the spill. Keep spills contained 
on private property and out of gutters, storm drains and 
public waterways by shutting off or not using the water.

Use sandbags, dirt and/or plastic sheeting to 
prevent sewage from entering the storm drain system.

Clear the sewer blockage. Always wear gloves and 
wash your hands. It is recommended that a plumbing 
professional be called for clearing blockages and making 
necessary repairs.

Always notify your city sewer/public works 
department or public sewer district of sewage 
spills. If the spill enters the storm drains also notify the 
Health Care Agency. In addition, if it exceeds 1,000 
gallons notify the Office of Emergency Services. Refer to 
the numbers listed in this brochure.

Caution

Allowing sewage from your home, business or property 
to discharge to a gutter or storm drain may subject you to 
penalties and/or out-of-pocket costs to reimburse cities 
or public agencies for clean-up and enforcement efforts. 
See Regulatory Codes & Fines section for pertinent codes 
and fines that apply.

What to Look For

You Could Be Liable

Sewage spills can be a very noticeable gushing of water 
from a manhole or a slow water leak that may take time to 
be noticed. Don’t dismiss unaccounted-for wet areas. 

Look for:
� Drain backups inside the building.

� Wet ground and water leaking around manhole lids 
onto your street.

� Leaking water from cleanouts or outside drains.

� Unusual odorous wet areas: sidewalks, external 
walls or ground/landscape around a building.

Rev 4/06
printed on recycled paper

Common Causes
of Sewage Spills

Overflowing
cleanout pipe

located on 
private property

Keep people and pets away from the affected area. 
Untreated sewage has high levels of disease-causing 
viruses and bacteria. Call your local health care agency 
listed on the back for more information.

DTP113

Sewage spills occur when the wastewater being 
transported via underground pipes overflows through 
a manhole, cleanout or broken pipe. Sewage spills can 
cause health hazards, damage to homes and businesses, 
and threaten the environment, local waterways and 
beaches.

Health Care Agency
Environmental Health
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If You See a Sewage Spill Occurring,
Notify Your City Sewer/Public Works 
Department or Public Sewer District

IMMEDIATELY!

www.ocwatersheds.com

P  R  O  J  E  C  T

P R E V E N T I O N

Residences
Businesses
Homeowner/Condominium Associations
Federal and State Complexes
Military Facilities

Orange County
Sanitation District





Help Prevent Ocean Pollution:

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Problem

Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution while 
performing home improvement projects.  If you 
have other suggestions, please contact your city’s 

stormwater representatives or call the Orange 
County Stormwater Program.

Clean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, many 
common activities can lead to 
water pollution if you’re not 
careful.  Home improvement 
projects and work sites must 
be maintained to ensure that 
building materials do not enter 
the street, gutter or storm drain.  
Unlike water in sanitary sewers 
(from sinks and toilets), water 
in storm drains is not treated 
before entering our waterways.

You would never dump building 
materials into the ocean, so 
don’t let them enter the storm 
drains.  Follow these tips to help 
prevent water pollution.
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Tips for Pool Maintenance
 When permanently removing large quantities of 

soil, a disposal location must be found prior to 
excavation.  Numerous businesses are available to 
handle disposal needs.  For disposal options, visit 
www.ciwmb.ca.gov/SWIS. 

 Prevent erosion by planting fast-growing annual and 
perennial grasses. They will shield and bind the soil.

Recycle
 Use a construction and demolition recycling 

company to recycle 
lumber, paper, 
cardboard, metals, 
masonry (bricks, 
concrete, etc.), carpet, 
plastic, pipes (plastic, 
metal and clay), 
drywall, rocks, dirt and 
green waste.

 For a listing of construction and demolition recycling 
locations in your area, visit 

 www.ciwmb.ca.gov/recycle.

Spills
 Clean up spills immediately by using an absorbent 

material such as cat litter, then sweep it up and 
dispose of it in the trash. 

 Immediately report spills that have entered the street, 
gutter or storm drain to the County’s 24-Hour Water 
Pollution Problem Reporting Hotline at 

 (714) 567-6363 or visit www.ocwatersheds.com to fill 
out an incident reporting form.  

Home improvement projects can cause significant 
damage to the environment.  Whether you hire 
a contractor or work on the house yourself, it 
is important to follow these simple tips while 
renovating, remodeling or improving your home:

General Construction 
 Schedule projects for dry 

weather.

 Keep all construction debris 
away from the street, gutter 
and storm drain.

 Store materials under cover 
with temporary roofs or plastic 
sheets to eliminate or reduce 
the possibility that rainfall, 
runoff or wind will carry 
materials from the project site 
to the street, storm drain or 
adjacent properties.

Building Materials 
 Never hose materials into a street, gutter or storm 

drain.

 Exposed piles of construction material should not be 
stored on the street or sidewalk.

 Minimize waste by ordering only the amount of 
materials needed to complete the job. 

 Do not mix more fresh concrete than is needed for 
each project.

 Wash concrete mixers and equipment in a 
designated washout area where the water can flow 
into a containment area or onto dirt. 

 Dispose of small amounts of dry excess materials in 
the trash. Powdery waste, such as dry concrete, must 
be properly contained within a box or bag prior to 
disposal. Call your local trash hauler for weight and 
size limits.

Paint
 Measure the room or object to be painted, then buy 

only the amount needed. 

 Place the lid on firmly and store the paint can upside-
down in a dry location away from the elements.

 Tools such as brushes, buckets and rags should never 
be washed where excess water can drain into the 
street, gutter or storm drain.  All tools should be 
rinsed in a sink connected to the sanitary sewer.

 When disposing of paint, never put wet paint in the 
trash.  

 Dispose of water-based paint by removing the lid 
and letting it dry 
in the can. Large 
amounts must be 
taken to a Household 
Hazardous Waste 
Collection Center 
(HHWCC).

 Oil-based paint is a 
household hazardous 
waste.  All leftover 
paint should be taken 
to a HHWCC.  

 For HHWCC locations and hours, call (714) 834-6752 
or visit www.oclandfills.com.

Erosion Control
 Schedule grading and excavation projects for dry 

weather. 

 When temporarily removing soil, pile it in a 
contained, covered area where it cannot spill 
into the street, or obtain the required temporary 
encroachment or street closure permit and follow the 
conditions instructed by the permit.

Tips for Home Improvement Projects



For more information,
please call the

Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)

or visit
www.ocwatersheds.com

UCCE Master Gardener Hotline:
(714) 708-1646

To report a spill,
call the 

Orange County 24-Hour 
Water Pollution Problem 

Reporting Hotline
1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution 

while landscaping or gardening. If you have other 
suggestions, please contact your city’s stormwater 

representatives or call the Orange County 
Stormwater Program.

C lean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Fertilizers, pesticides and 
other chemicals that are left 
on yards or driveways can 
be blown or washed into 
storm drains that flow to the 
ocean.  Overwatering lawns 
can also send materials into 
storm drains.  Unlike water 
in sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never pour 
gardening products into the 
ocean, so don’t let them enter 
the storm drains.  Follow 
these easy tips to help prevent 
water pollution.
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Tips for Landscape and GardeningTips for Landscape & Gardening
Never allow gardening products or 
polluted water to enter the street, gutter 
or storm drain.

General Landscaping Tips

 Protect stockpiles and materials from 
wind and rain by storing them under 
tarps or secured plastic sheeting.

 Prevent erosion of slopes by planting 
fast-growing, dense ground covering 
plants. These will shield and bind the 
soil.

 Plant native vegetation 
to reduce the amount 
of water, fertilizers, and 
pesticide applied to the 
landscape.

 Never apply pesticides 
or fertilizers when rain is 
predicted within the next 48 hours.

Garden & Lawn Maintenance

 Do not overwater. Use irrigation 
practices such as drip irrigation, 
soaker hoses or micro spray systems. 
Periodically inspect and fix leaks and 
misdirected sprinklers.

 Do not rake or blow 
leaves, clippings or 
pruning waste into 
the street, gutter 
or storm drain.  
Instead, dispose 
of green waste by 
composting, hauling 
it to a permitted 
landfill, or recycling it through your 
city’s program.

 Use slow-release fertilizers to 
minimize leaching, and use organic 
fertilizers.

 Read labels and use only as directed. 
Do not over-apply pesticides or 
fertilizers. Apply to spots as needed, 
rather than blanketing an entire 
area.

 Store pesticides, fertilizers and other 
chemicals in a dry covered area to 
prevent exposure that may result 

in the deterioration 
of containers and 
packaging.

 Rinse empty 
pesticide containers 
and re-use rinse water 
as you would use the 

product. Do not dump rinse water 
down storm drains. Dispose of empty 
containers in the trash. 

 When available, use non-toxic 
alternatives to traditional pesticides, 
and use pesticides specifically 
designed to control the pest you are 
targeting. For more information, visit 
www.ipm.ucdavis.edu.

 If fertilizer is spilled, sweep up the 
spill before irrigating.  If the spill is 
liquid, apply an absorbent material 
such as cat litter, and then sweep it up 
and dispose of it in the trash.

 Take unwanted pesticides to a 
Household Hazardous Waste 
Collection Center to be recycled.  
Locations are provided below. 

Household Hazardous Waste 
Collection Centers

Anaheim:                 1071 N. Blue Gum St.
Huntington Beach:        17121 Nichols St.
Irvine:                            6411 Oak Canyon
San Juan Capistrano:  32250 La Pata Ave.

For more information,  call (714) 834-6752  
or visit www.oclandfills.com



C lean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  Pet 
waste and pet care products 
can be washed into the 
storm drains that flow to 
the ocean.  Unlike water in 
sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never put pet 
waste or pet care products  
into the ocean, so don’t let 
them enter the storm drains.  
Follow these easy tips to help 
prevent water pollution.

For more information,
please call the

Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)

or visit
www.ocwatersheds.com

To report a spill,
call the 

Orange County 24-Hour 
Water Pollution Problem 

Reporting Hotline
1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution while 
caring for your pet. If you have other suggestions, 

please contact your city’s stormwater representatives 
or call the Orange County Stormwater Program.

Printed on Recycled Paper



Never let any pet care products or 
washwater run off your yard and into 
the street, gutter or storm drain.

Washing Your Pets

Even biodegradable soaps and 
shampoos can be harmful to marine 
life and the environment.

 If possible, bathe your pets indoors 
using less-toxic shampoos or have 
your pet professionally groomed.   
Follow instructions on the products 
and clean up spills. 

 If you bathe your pet outside, wash it 
on your lawn or another absorbent/
permeable surface to keep the 
washwater from running into the 
street, gutter or storm drain. 

Flea Control

 Consider using oral or topical flea 
control products. 

 If you use flea control products 
such as shampoos, sprays or collars, 
make sure to dispose of any unused 
products at 
a Household 
Hazardous 
Waste 
Collection 
Center. For 
location 
information, 
call (714) 834-6752.

Why You Should Pick Up After 
Your Pet

It’s the law! 
Every city has 
an ordinance 
requiring you 
to pick up 
after your pet. 
Besides being 
a nuisance, pet 

waste can lead to water pollution, even 
if you live inland.  During rainfall, pet 
waste left outdoors can wash into storm 
drains. This waste flows directly into our 
waterways and the ocean where it can 
harm human health, marine life and 
the environment.  

As it decomposes, pet waste demands 
a high level of oxygen from water. 
This decomposition can contribute to 
killing marine 
life by reducing 
the amount of 
dissolved oxygen 
available to 
them.

Have fun with 
your pets, but 
please be a 
responsible pet 
owner by taking 
care of them and the environment. 

 Take a bag with you on walks to pick 
up after your pet.

 Dispose of the waste in the trash or in 
a toilet.

Tips for Pet Care







For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Problem

Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution while 

using, storing and disposing of paint.  If you 
have other suggestions, please contact your city’s 

stormwater representatives or call the Orange 
County Stormwater Program.

Clean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, 
many common activities 
such as painting can lead 
to water pollution if you’re 
not careful.  Paint must be 
used, stored and disposed of 
properly to ensure that it does 
not enter the street, gutter or 
storm drain.  Unlike water in 
sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never dump paint  
into the ocean, so don’t let 
it enter the storm drains.  
Follow these easy tips to help 
prevent water pollution.
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Tips for Pool Maintenance
Paint can cause significant damage to our 
environment.  Whether you hire a contractor or 
do it yourself, it is important to follow these simple 
tips when purchasing, using, cleaning, storing and 
disposing of paint.
 
Purchasing Paint

 Measure the room or object to be painted, then buy 
only the amount needed.

 Whenever possible, use water-based paint since it 
usually does not require hazardous solvents such as 
paint thinner for cleanup.

Painting
 Use only one brush or roller per color of paint to 

reduce the amount of water needed for cleaning.

 Place open paint containers or trays on a stable 
surface and in a position that is unlikely to spill. 

 Always use a tarp under the area or object being 
painted to collect paint drips and contain spills.

Cleaning
 Never clean brushes or rinse paint containers in the 

street, gutter or storm drain.  

 For oil-based products, use as much of the paint on 
the brushes as possible. Clean brushes with thinner.  
To reuse thinner, pour it through a fine filter (e.g. 
nylon, metal gauze or filter paper) to remove solids 
such as leftover traces of paint.

 For water-based products, use as much of the paint 
on the brushes as possible, then rinse in the sink. 

 Collect all paint chips and dust. Chips and dust 
from marine paints or paints containing lead, 
mercury or tributyl tin are hazardous waste. Sweep 
up and dispose of at a Household Hazardous Waste 
Collection Center (HHWCC).

Storing Paint
 Store paint in a dry location away from the elements.

 Store leftover water-based paint, oil-based paint and 
solvents separately in original or clearly marked 
containers.

 Avoid storing paint cans directly on cement floors.  
The bottom of the can will rust much faster on 
cement.

 Place the lid on firmly and store the paint can upside-
down to prevent air from entering.  This will keep the 
paint usable longer.  Oil-based paint is usable for up 
to 15 years.  Water-based paint remains usable for up 
to 10 years. 

Alternatives to Disposal
 Use excess paint to apply another coat, for touch-ups, 

or to paint a closet, garage, basement or attic.

 Give extra paint to friends or family.  Extra paint can 
also be donated to a local theatre group, low-income 
housing program or school. 

 Take extra paint to an exchange program such as the 
“Stop & Swap” that allows you to drop off or pick up 
partially used home care products free of charge.  
“Stop & Swap” programs are available at most 
HHWCCs.

 For HHWCC locations and hours, call (714) 834-6752 
or visit www.oclandfills.com.

Disposing of Paint
 Never put wet paint in the trash.

For water-based paint:
 If possible, brush the leftover paint on cardboard or 

newspaper.  Otherwise, allow the paint to dry in the 
can with the lid off in a well-ventilated area protected 
from the elements, children and pets.  Stirring the 
paint every few days will speed up the drying.

 Large quantities of extra paint should be taken to a 
HHWCC.

 Once dried, paint and painted surfaces may be 
disposed of in the trash.  When setting a dried paint 
can out for trash collection, leave the lid off so the 
collector will see that the paint has dried.

For oil-based paint:
 Oil-based paint is a household hazardous waste. 

All leftover paint should be taken to a HHWCC. 

Aerosol paint:
 Dispose of aerosol paint cans at a HHWCC.

Spills
 Never hose down pavement or other impermeable 

surfaces where paint has spilled. 

 Clean up spills immediately by using an absorbent 
material such as cat litter.  Cat litter used to clean 
water-based paint spills can be disposed of in the 
trash.  When cleaning oil-based paint spills with cat 
litter, it must be taken to a HHWCC. 

 Immediately report spills that have entered the 
street, gutter or storm drain to the County’s 24-Hour 
Water Pollution Problem Reporting Hotline at (714) 
567-6363 or visit www.ocwatersheds.com to fill out an 
incident reporting form.

Tips for Projects Using Paint
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 



www.modularwetlands.com 
 

 

 
 

Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:
MWS 

Sedimentation 
Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100      

(will be changed    
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System



Preliminary Water Quality Management Plan (WQMP)  
“Rancho La Habra” – VTTM 17845 
Permit No. TBD 
 

CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

Non-Structural Source Control BMPs 

Yes 

N1. Education for Property Owners, Tenants and 
Occupants 
Educational materials will be provided to 
homeowners at close of escrow by the developer and 
thereafter on an annual basis by the HOA. Materials 
shall include those provided in Attachment A of the 
project WQMP and any updated materials. 

At close of escrow and annually thereafter. 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Yes 

N2. Activity Restrictions 
The Owner will prescribe activity restrictions to protect 
surface water quality, through a Covenant, 
Conditions and Restrictions (CC&Rs) agreement, or 
other equally effective measure, for the property. 
Upon takeover of site responsibilities by the 
Homeowners Association (HOA), the HOA shall be 
responsible for ensuring residents compliance. 

Ongoing 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Yes 

N3. Common Area Landscape Management 
Maintenance shall be consistent with City 
requirements, plus fertilizer and/or pesticide usages 
shall be consistent with County guidelines for use of 
fertilizers and pesticides (OC DAMP Section 5.5). 
Maintenance includes mowing, weeding, and debris 
removal on a weekly basis. Trimming, replanting and 
replacement of mulch shall be performed on an as-
needed basis. Trimmings, clippings, and other waste 
shall be properly disposed of off-site in accordance 
with local regulations. Materials temporarily 
stockpiled during maintenance activities shall be 
placed away from water courses and drain inlets. 

Weekly 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 



Preliminary Water Quality Management Plan (WQMP)  
“Rancho La Habra” – VTTM 17845 
Permit No. TBD 
 

CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

Yes 

N4. BMP Maintenance 
Maintenance of BMPs implemented at the project site 
shall be performed at the frequency prescribed in this 
WQMP. Records of inspections and BMP 
maintenance shall be maintained by the responsible 
party and documented with the WQMP, and shall be 
available for review upon request. 

Ongoing, as prescribed per WQMP. 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

No 
N5. Title 22 CCR Compliance  
Not applicable to residential projects. 

  

No 
N6. Local Water Quality Permit Compliance  
Not applicable. No local water quality permits are 
required for the operation of the project. 

  

No 
N7. Spill Contingency Plan 
Not applicable to residential projects. 

  

No 
N8. Underground Storage Tank Compliance 
Not applicable. None onsite. 

  

No 
N9. Hazardous Materials Disclosure Compliance 
Not applicable to residential projects. 

  

No 
N10. Uniform Fire Code Implementation 
Not applicable to residential projects. 

  

Yes 

N11. Common Area Litter Control 
Litter patrol, violations investigation, reporting and 
other litter control activities shall be performed in 
conjunction with landscape maintenance activities.  

Ongoing patrols. Weekly (minimum) pick up 
and removal. 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 



Preliminary Water Quality Management Plan (WQMP)  
“Rancho La Habra” – VTTM 17845 
Permit No. TBD 
 

CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

Yes 

N12. Employee Training 
Train employees, contractors and subcontractors of 
HOA on the potential impacts of their actions on 
water quality. Provide training on proper material use 
and storage and proper clean up and disposal 
methods. 

Annually and as needed 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

No 
N13. Housekeeping of Loading Docks 
Not applicable. No loading docks onsite. 

  

Yes 

N14. Common Area Catch Basin Inspection 
Catch basin inlets, area drains, swales, curb-and-
gutter systems and other drainage systems shall be 
inspected prior to October 1st of each year and after 
large storm events. If necessary, drains shall be 
cleaned prior to any succeeding rain events. 80% of 
facilities shall be inspected and cleaned annually, 
with 100% of facilities inspected and maintained 

Annually 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Yes 

N15. Street Sweeping Private Streets and Parking Lots 
Streets must be swept at minimum, on a weekly basis. 
Streets shall also be swept as needed.  Weekly and as needed 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Structural Source Control BMPs 

Yes 

S1. Provide Storm Drain System Stenciling and 
Signage 
Storm drain stencils shall be inspected for legibility, at 
minimum, once prior to the storm season, no later 
than October 1st each year. Those determined to be 
illegible will be re-stenciled as soon as possible. 

Annually 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 
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“Rancho La Habra” – VTTM 17845 
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CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

No 

S2. Design Outdoor Hazardous Material Storage 
Areas to Reduce Pollutant Introduction 
Not applicable. No outdoor storage of hazardous 
materials onsite. 

  

Yes 

S3. Design Trash Enclosures to Reduce Pollutant 
Introduction 
Inspect the integrity of structural elements that are 
subject to damage (i.e., screens, covers, and signs), 
make repairs as necessary. 

Weekly 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Yes 

S4. Use Efficient Irrigation Systems and Landscape 
Design 
In conjunction with routine maintenance activities, 
verify that landscape design continues to function 
properly by adjusting properly to eliminate overspray 
to hardscape areas, and to verify that irrigation 
timing and cycle lengths are adjusted in accordance 
with water demands, given time of year, weather, day 
or night time temperatures based on system 
specifications and local climate patterns. 

Weekly 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

Yes 

S5. Protect Slopes and Channels  
In conjunction with routine maintenance activities, 
inspect the vegetative cover and/or mulch on the 
project area slopes to eliminate exposed soils, and 
inspect the slopes to check for signs of erosion, 
gullies and sloughing. 

Weekly and as needed 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

No 
S6. Loading Dock Areas 
Not applicable. No loading docks onsite. 
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CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

No 
S7. Maintenance Bays and Docks 
Not applicable. No maintenance bays onsite. 

  

No 
S8. Vehicle Wash Areas 
Not applicable. Not vehicle wash areas onsite. 

  

No 
S9. Outdoor Processing Areas 
Not applicable. No outdoor processing onsite. 

  

No 
S10. Equipment Wash Areas 
Not applicable. No equipment wash areas onsite. 

  

No 
S11. Fueling Areas 
Not applicable. No fueling areas onsite. 

  

Yes 

S12. Site Design and Landscape Planning (Hillside 
Landscaping) 
In conjunction with routine maintenance activities, 
inspect the vegetative cover and/or mulch on the 
project area slopes to eliminate exposed soils, and 
inspect the slopes to check for signs of erosion, 
gullies and sloughing. 

Weekly and as needed 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

No 
S13. Wash Water Controls for Food Preparation 
Areas 
Not applicable. No restaurant facilities onsite.  

  

No 
S14. Community Car Wash Racks 
Not applicable. No community car wash areas 
onsite. 
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CalAtlantic Homes  Operation and Maintenance Plan 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and 
Inspection Frequency and Schedule 

Person or Entity with Operation 
& Maintenance Responsibility 

Low Impact Development BMPs 

HSC-2 Impervious Area Dispersion 
Inspect for standing water and that water infiltrates into underlying 
soil or evaporates completely. 

After significant storm events and weekly with 
landscaping 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 

   

Biotreatment BMP #1 
BIO-7. Proprietary Biotreatment (Modular Wetland System) –  

a) Inspect unit for accumulated debris and sediment and plant 
health; remove trash from screening device and separation 
chamber; trim vegetation. 

b) Remove sediment from pre-chamber, replace pre-filter 
cartridge media and drain down filter media. 

c) Replace wetland media. 
 

a) 6 to 12 months 
 

b) 1 to 2 years 
 

c) 20 years 

Initially: Michael Battaglia 
CalAtlantic Homes 

Transferred to Owner/HOA 
upon close of escrow and/or 

formation of HOA 
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CalAtlantic Homes  Operation and Maintenance Plan 

Required Permits 

No additional permits are necessary for the operation and maintenane of the proposed BMPs. 

Forms to Record BMP Implementation, Maintenance, and Inspection 

The form that will be used to record implementation, maintenance, and inspection of BMPs is 
attached. 

Recordkeeping 

All records must be maintained indefinitely and must be made available for review upon request.   
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Today’s Date:  

Name of Person Performing Activity (Printed):  

Signature:  

 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 
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Attachment C 

BMP Calculations, Feasibility Worksheets and Details 
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BMP Calculations 
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Worksheet A: Hydrologic Source Control Calculation Form 

 Drainage area ID DMA D   
 Total drainage area 0.50 acres  

Total drainage area Impervious Area 
(IAtotal) 0.50 acres  

     

HSC ID 
HSC Type/ Description/ 

Reference BMP Fact Sheet 

Effect of individual 
HSCi per criteria in 
BMP Fact Sheets 
(XIV.1) (dHSCi)1 

Impervious Area 
Tributary to HSCi 

(IAi) di × IAi 

Landscape 

HSC-2 Impervious area 
dispersion. Paved areas and 

walkways to adjacent 
landscaping areas. 

Pervious/impervious ratio = 
4.25 acres to 0.50 acres 

Perv/Imp = 8.1:1 
dhsc = 1.0 

0.50 0.5 

 Box 1: ∑ di × IAi = 0.5 

 Box 2: IAtotal = 0.50 

 [Box 1]/[Box 2]:  dHSC total = 1.0” 

  Percent Capture Provided by HSCs (Table III.1) 80% 
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Worksheet A: Hydrologic Source Control Calculation Form 
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Worksheet D: Capture Efficiency Method for Flow-Based BMPs – DMA-1  

Step 1: Determine the design capture storm depth used for calculating volume 

 DMA ‘A’ DMA ‘B’ DMA ‘C’  

1 
Enter the time of concentration, Tc (min) (See 
Appendix IV.2) (per WinTR-55 Included herein) 

Tc= 16.8 min 
(0.280 hr) 

15.5 min 
(0.258 hr) 

18.96 min 
(0.316 hr) min 

2 

Using Figure III.4, determine the design 
intensity at which the estimated time of 
concentration (Tc) achieves 80% capture 
efficiency, I1 

I1= 0.205 0.205 0.200 in/hr 

3 
Enter the effect depth of provided HSCs 
upstream, dHSC (inches) (Worksheet A) dHSC= 0 0 0 inches 

4 
Enter capture efficiency corresponding to dHSC, 
Y2 

(Worksheet A) 
Y2= 0 0 0 % 

5 
Using Figure III.4, determine the design 
intensity at which the time of concentration (Tc) 
achieves the upstream capture efficiency(Y2), I2 

I2= 0 0 0 in/hr 

6 
Determine the design intensity that must be 
provided by BMP 
 Idesign= I1-I2 

Idesign= 0.205 0.205 0.200 in/hr 

 Step 2: Calculate the design flowrate 

1 
Enter Project area tributary to BMP (s),  
          A (acres) A= 27.3 19.7 74.6 acres 

2 Enter Project Imperviousness, imp (unitless)  imp= 36.3% 47.7% 33.9% % 

3 
Calculate runoff coefficient,  
          C= (0.75 x imp) + 0.15 

C= 0.422 0.508 0.404  

4 
Calculate design flow rate,  
          Qdesign= (C x idesign x A) Qdesign= 2.36 2.05 6.03 cfs 

 Supporting Calculations 

Describe system: Runoff will be conveyed as sheet flow, gutter flow and pipe flow to water quality basins 
(dma a & c) or underground basin (dma B) before being treated by Modular Wetland Systems sized to 
achieve water quality objectives prior to discharging to the public storm drain system to the north.  

 
Provide time of concentration assumptions:  
                  Tc is based on the WinTR-55 program calculations and are provided in this attachment. 
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Worksheet D: Capture Efficiency Method for Flow-Based BMPs – DMA-1  (continued) 

Step 1: Determine the design capture storm depth used for calculating volume 

 DMA ‘E-1’ DMA ‘E-2’ DMA ‘F’  

1 
Enter the time of concentration, Tc (min) 
(See Appendix IV.2) (per hydrology analysis) 

Tc= 12.5 min 
(0.209 hr) 

12.5 min 
(0.209 hr) 

7.5 min 
(0.125 hr) min 

2 

Using Figure III.4, determine the design 
intensity at which the estimated time of 
concentration (Tc) achieves 80% capture 
efficiency, I1 

I1= 0.225 0.225 0.235 in/hr 

3 
Enter the effect depth of provided HSCs 
upstream, dHSC (inches) (Worksheet A) 

dHSC= 0 0 0 inches 

4 
Enter capture efficiency corresponding to 
dHSC, Y2 

(Worksheet A) 
Y2= 0 0 0 % 

5 

Using Figure III.4, determine the design 
intensity at which the time of concentration 
(Tc) achieves the upstream capture 
efficiency(Y2), I2 

I2= 0 0 0 in/hr 

6 
Determine the design intensity that must be 
provided by BMP 
 Idesign= I1-I2 

Idesign= 0.225 0.225 0.235 in/hr 

 Step 2: Calculate the design flowrate 

1 
Enter Project area tributary to BMP (s),  
          A (acres) 

A= 2.2 3.0 1.6 acres 

2 Enter Project Imperviousness, imp (unitless)  imp= 80.6% 69.7% 56.3% % 

3 
Calculate runoff coefficient,  
          C= (0.75 x imp) + 0.15 

C= 0.754 0.673 0.572  

4 
Calculate design flow rate,  
          Qdesign= (C x idesign x A) Qd= 0.367 0.460 0.215 cfs 

 Supporting Calculations 

Describe system: Runoff will be conveyed as sheet flow and gutter flow towards and into Modular Wetland 
Systems (DMA E-1, E-2 & F) sized to achieve water quality objectives prior to discharging to the public 
storm drain system to the north.  

 
Provide time of concentration assumptions:  
                  Tc is based on the WinTR-55 program calculations and are provided in this attachment. 
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Worksheet D: Capture Efficiency Method for Flow-Based BMPs – DMA-1  (continued) 

Graphical Operations 

 
 
 



                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     Brian L                                Date:        1/17/2018
Project:  La Habra                               Units:       English
SubTitle: DMA 'A' PROPOSED                       Areal Units: Acres
State:    California
County:   Orange
Filename: H:\0766\Engineering\WQMP\PARTS\TC Calcs\PR-DMA A.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
DMA 'A'       DMA 'A'                  Outlet          27.3        87    .28       
DMA 'B'       DMA 'B'                  Outlet          19.7        89    0.258     
DMA 'C'       DMA 'C'                  Outlet          74.6        85    .316      
DMA 'E'       DMA 'E'                  Outlet          5.2         95    .209      
DMA 'F'       DMA 'F'                  Outlet          1.63        91    .125      

Total area: 128.43 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   2.05         .0          .0          .0          .0          .0          .0      

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     Type I
Dimensionless Unit Hydrograph:  <standard>
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Brian L                            La Habra
                               DMA 'A' PROPOSED
                           Orange County, California

                       Hydrograph Peak/Peak Time Table

 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period
 or Reach       2-Yr
Identifier     (cfs)
            (hr)      
----------------------------------------------------------------------------------
SUBAREAS
DMA 'A'        14.83
           10.07

DMA 'B'        12.84
           10.05

DMA 'C'        32.68
           10.09

DMA 'E'         5.36
           10.01

DMA 'F'         1.47
            9.94

REACHES

OUTLET         65.68

WinTR-55, Version 1.00.10 Page  1 1/17/2018 7:05:38 PM 



WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
La Habra                                                                        
DMA 'A' PROPOSED                                                                
                                                                                
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
          DMA 'E'   Outlet              .00813    95.       .209                
          DMA 'F'   Outlet              .00255    91.       .125                
                                                                                
STREAM REACH:                                                                   
                                                                                
STORM ANALYSIS:                                                                 
          2-Yr                          2.05      Type I    2                   
                                                                                
STRUCTURE RATING:                                                               
                                                                                
                                                                                
GLOBAL OUTPUT:                                                                  
          2         0.05                YYYYN     YYYYNN                        
                                                                                
                                                                                

WinTR-20 Printed Page File      End of Input Data List       

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

                          Name of printed page file:
                                   TR20.out                                     

                                           STORM 2-Yr      

Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

DMA 'A'       0.043                0.944               10.07     14.83    347.62

   Line    
Start Time   ------------ Flow Values @ time increment of  0.018 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     7.184      0.05      0.05      0.06      0.06      0.06      0.07      0.07
     7.308      0.07      0.08      0.08      0.09      0.09      0.09      0.10
     7.431      0.10      0.10      0.11      0.11      0.11      0.12      0.12
     7.555      0.13      0.13      0.13      0.14      0.14      0.14      0.15
     7.679      0.15      0.16      0.16      0.16      0.17      0.17      0.17
     7.803      0.18      0.18      0.19      0.19      0.19      0.20      0.20
     7.926      0.20      0.21      0.21      0.22      0.22      0.22      0.23
     8.050      0.23      0.24      0.24      0.24      0.25      0.25      0.26
     8.174      0.27      0.27      0.28      0.29      0.29      0.30      0.31
     8.298      0.32      0.33      0.34      0.34      0.35      0.36      0.37
     8.422      0.39      0.40      0.41      0.42      0.43      0.44      0.45
     8.545      0.47      0.48      0.49      0.50      0.52      0.53      0.54
     8.669      0.56      0.57      0.59      0.60      0.61      0.63      0.64
     8.793      0.66      0.67      0.69      0.71      0.72      0.74      0.75
     8.917      0.77      0.79      0.81      0.82      0.84      0.86      0.88
     9.041      0.89      0.91      0.93      0.95      0.97      0.99      1.02
     9.164      1.04      1.06      1.09      1.11      1.14      1.17      1.20
     9.288      1.23      1.25      1.29      1.32      1.35      1.38      1.42
     9.412      1.45      1.49      1.52      1.56      1.59      1.63      1.67
     9.536      1.71      1.77      1.82      1.89      1.98      2.08      2.20
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
     9.660      2.34      2.50      2.68      2.90      3.15      3.43      3.75
     9.783      4.11      4.52      4.99      5.54      6.16      6.86      7.67
     9.907      8.59      9.58     10.59     11.59     12.51     13.32     13.97
    10.031     14.44     14.73     14.83     14.70     14.35     13.82     13.16
    10.155     12.41     11.64     10.87     10.14      9.44      8.80      8.22
    10.278      7.72      7.29      6.92      6.59      6.30      6.04      5.80
    10.402      5.58      5.38      5.20      5.03      4.87      4.72      4.58
    10.526      4.44      4.31      4.19      4.07      3.96      3.86      3.76
    10.650      3.67      3.58      3.50      3.43      3.37      3.30      3.25
    10.774      3.20      3.15      3.11      3.07      3.04      3.00      2.97
    10.897      2.94      2.91      2.89      2.86      2.83      2.81      2.78
    11.021      2.75      2.73      2.70      2.68      2.66      2.63      2.61
    11.145      2.59      2.57      2.55      2.54      2.52      2.51      2.49
    11.269      2.48      2.47      2.46      2.45      2.44      2.43      2.42
    11.393      2.41      2.40      2.39      2.38      2.37      2.36      2.35
    11.516      2.35      2.34      2.33      2.32      2.31      2.30      2.30
    11.640      2.29      2.28      2.27      2.26      2.25      2.25      2.24
    11.764      2.23      2.22      2.21      2.20      2.19      2.19      2.18
    11.888      2.17      2.16      2.15      2.14      2.13      2.12      2.12
    12.012      2.11      2.10      2.09      2.08      2.07      2.06      2.06
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.018 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    12.135      2.05      2.04      2.03      2.02      2.02      2.01      2.00
    12.259      2.00      1.99      1.98      1.98      1.97      1.97      1.96
    12.383      1.95      1.95      1.94      1.94      1.93      1.93      1.92
    12.507      1.91      1.91      1.90      1.90      1.89      1.89      1.88
    12.630      1.88      1.87      1.86      1.86      1.85      1.85      1.84
    12.754      1.84      1.83      1.82      1.82      1.81      1.81      1.80
    12.878      1.80      1.79      1.78      1.78      1.77      1.77      1.76
    13.002      1.75      1.75      1.74      1.74      1.73      1.72      1.72
    13.126      1.71      1.71      1.70      1.69      1.69      1.68      1.68
    13.249      1.67      1.66      1.66      1.65      1.65      1.64      1.63
    13.373      1.63      1.62      1.62      1.61      1.60      1.60      1.59
    13.497      1.58      1.58      1.57      1.57      1.56      1.55      1.55
    13.621      1.54      1.53      1.53      1.52      1.52      1.51      1.50
    13.745      1.50      1.49      1.48      1.48      1.47      1.46      1.46
    13.868      1.45      1.45      1.44      1.43      1.43      1.42      1.41
    13.992      1.41      1.40      1.39      1.39      1.38      1.37      1.37
    14.116      1.36      1.36      1.35      1.35      1.34      1.34      1.34
    14.240      1.33      1.33      1.33      1.33      1.32      1.32      1.32
    14.364      1.32      1.32      1.31      1.31      1.31      1.31      1.31
    14.487      1.31      1.31      1.31      1.30      1.30      1.30      1.30
    14.611      1.30      1.30      1.30      1.30      1.30      1.30      1.29
    14.735      1.29      1.29      1.29      1.29      1.29      1.29      1.29
    14.859      1.29      1.29      1.28      1.28      1.28      1.28      1.28
    14.982      1.28      1.28      1.28      1.28      1.27      1.27      1.27
    15.106      1.27      1.27      1.27      1.27      1.27      1.27      1.27
    15.230      1.26      1.26      1.26      1.26      1.26      1.26      1.26
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    15.354      1.26      1.26      1.25      1.25      1.25      1.25      1.25
    15.478      1.25      1.25      1.25      1.25      1.24      1.24      1.24
    15.601      1.24      1.24      1.24      1.24      1.24      1.24      1.24
    15.725      1.23      1.23      1.23      1.23      1.23      1.23      1.23
    15.849      1.23      1.23      1.22      1.22      1.22      1.22      1.22
    15.973      1.22      1.22      1.22      1.21      1.21      1.21      1.21
    16.097      1.21      1.21      1.21      1.21      1.21      1.20      1.20
    16.220      1.20      1.20      1.20      1.20      1.20      1.20      1.20
    16.344      1.19      1.19      1.19      1.19      1.19      1.19      1.19
    16.468      1.19      1.18      1.18      1.18      1.18      1.18      1.18
    16.592      1.18      1.18      1.18      1.17      1.17      1.17      1.17
    16.716      1.17      1.17      1.17      1.17      1.16      1.16      1.16
    16.839      1.16      1.16      1.16      1.16      1.16      1.16      1.15
    16.963      1.15      1.15      1.15      1.15      1.15      1.15      1.15
    17.087      1.14      1.14      1.14      1.14      1.14      1.14      1.14
    17.211      1.14      1.13      1.13      1.13      1.13      1.13      1.13
    17.334      1.13      1.13      1.12      1.12      1.12      1.12      1.12
    17.458      1.12      1.12      1.12      1.11      1.11      1.11      1.11
    17.582      1.11      1.11      1.11      1.11      1.10      1.10      1.10
    17.706      1.10      1.10      1.10      1.10      1.10      1.09      1.09
    17.830      1.09      1.09      1.09      1.09      1.09      1.09      1.08
    17.953      1.08      1.08      1.08      1.08      1.08      1.08      1.08
    18.077      1.07      1.07      1.07      1.07      1.07      1.07      1.07
    18.201      1.06      1.06      1.06      1.06      1.06      1.06      1.06
    18.325      1.06      1.05      1.05      1.05      1.05      1.05      1.05
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   Line    
Start Time   ------------ Flow Values @ time increment of  0.018 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    18.449      1.05      1.05      1.04      1.04      1.04      1.04      1.04
    18.572      1.04      1.04      1.03      1.03      1.03      1.03      1.03
    18.696      1.03      1.03      1.03      1.02      1.02      1.02      1.02
    18.820      1.02      1.02      1.02      1.01      1.01      1.01      1.01
    18.944      1.01      1.01      1.01      1.01      1.00      1.00      1.00
    19.068      1.00      1.00      1.00      1.00      0.99      0.99      0.99
    19.191      0.99      0.99      0.99      0.99      0.99      0.98      0.98
    19.315      0.98      0.98      0.98      0.98      0.98      0.97      0.97
    19.439      0.97      0.97      0.97      0.97      0.97      0.97      0.96
    19.563      0.96      0.96      0.96      0.96      0.96      0.96      0.95
    19.686      0.95      0.95      0.95      0.95      0.95      0.95      0.94
    19.810      0.94      0.94      0.94      0.94      0.94      0.94      0.93
    19.934      0.93      0.93      0.93      0.93      0.93      0.93      0.92
    20.058      0.92      0.92      0.92      0.92      0.92      0.92      0.92
    20.182      0.91      0.91      0.91      0.91      0.91      0.91      0.91
    20.305      0.90      0.90      0.90      0.90      0.90      0.90      0.90
    20.429      0.89      0.89      0.89      0.89      0.89      0.89      0.89
    20.553      0.88      0.88      0.88      0.88      0.88      0.88      0.88
    20.677      0.87      0.87      0.87      0.87      0.87      0.87      0.87
    20.801      0.86      0.86      0.86      0.86      0.86      0.86      0.86
    20.924      0.85      0.85      0.85      0.85      0.85      0.85      0.85
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    21.048      0.84      0.84      0.84      0.84      0.84      0.84      0.84
    21.172      0.83      0.83      0.83      0.83      0.83      0.83      0.83
    21.296      0.82      0.82      0.82      0.82      0.82      0.82      0.82
    21.420      0.81      0.81      0.81      0.81      0.81      0.81      0.81
    21.543      0.80      0.80      0.80      0.80      0.80      0.80      0.80
    21.667      0.79      0.79      0.79      0.79      0.79      0.79      0.79
    21.791      0.78      0.78      0.78      0.78      0.78      0.78      0.77
    21.915      0.77      0.77      0.77      0.77      0.77      0.77      0.76
    22.038      0.76      0.76      0.76      0.76      0.76      0.76      0.75
    22.162      0.75      0.75      0.75      0.75      0.75      0.75      0.74
    22.286      0.74      0.74      0.74      0.74      0.74      0.74      0.73
    22.410      0.73      0.73      0.73      0.73      0.73      0.72      0.72
    22.534      0.72      0.72      0.72      0.72      0.72      0.71      0.71
    22.657      0.71      0.71      0.71      0.71      0.71      0.70      0.70
    22.781      0.70      0.70      0.70      0.70      0.69      0.69      0.69
    22.905      0.69      0.69      0.69      0.69      0.68      0.68      0.68
    23.029      0.68      0.68      0.68      0.68      0.67      0.67      0.67
    23.153      0.67      0.67      0.67      0.67      0.66      0.66      0.66
    23.276      0.66      0.66      0.66      0.65      0.65      0.65      0.65
    23.400      0.65      0.65      0.65      0.64      0.64      0.64      0.64
    23.524      0.64      0.64      0.63      0.63      0.63      0.63      0.63
    23.648      0.63      0.63      0.62      0.62      0.62      0.62      0.62
    23.772      0.62      0.62      0.61      0.61      0.61      0.61      0.61
    23.895      0.61      0.60      0.60      0.60      0.60      0.60      0.60
    24.019      0.59      0.59      0.58      0.56      0.54      0.51      0.47
    24.143      0.43      0.39      0.34      0.30      0.26      0.22      0.19
    24.267      0.16      0.13      0.11      0.10      0.08      0.07      0.06
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Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

DMA 'B'       0.031                1.069               10.05     12.84    417.30

   Line    
Start Time   ------------ Flow Values @ time increment of  0.016 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     6.527      0.05      0.05      0.06      0.06      0.06      0.06      0.06
     6.641      0.07      0.07      0.07      0.07      0.08      0.08      0.08
     6.756      0.08      0.09      0.09      0.09      0.09      0.10      0.10
     6.870      0.10      0.10      0.11      0.11      0.11      0.11      0.12
     6.984      0.12      0.12      0.13      0.13      0.13      0.13      0.14
     7.098      0.14      0.14      0.15      0.15      0.15      0.15      0.16
     7.212      0.16      0.16      0.17      0.17      0.17      0.17      0.18
     7.326      0.18      0.18      0.19      0.19      0.19      0.19      0.20
     7.440      0.20      0.20      0.21      0.21      0.21      0.21      0.22
     7.554      0.22      0.22      0.22      0.23      0.23      0.23      0.24
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
     7.668      0.24      0.24      0.24      0.25      0.25      0.25      0.25
     7.782      0.26      0.26      0.26      0.27      0.27      0.27      0.27
     7.896      0.28      0.28      0.28      0.29      0.29      0.29      0.29
     8.010      0.30      0.30      0.30      0.31      0.31      0.31      0.32
     8.124      0.32      0.33      0.33      0.34      0.34      0.35      0.35
     8.238      0.36      0.37      0.38      0.38      0.39      0.40      0.41
     8.352      0.42      0.43      0.43      0.44      0.45      0.46      0.47
     8.466      0.48      0.49      0.50      0.51      0.52      0.54      0.55
     8.581      0.56      0.57      0.58      0.59      0.60      0.61      0.63
     8.695      0.64      0.65      0.66      0.67      0.69      0.70      0.71
     8.809      0.72      0.74      0.75      0.76      0.78      0.79      0.80
     8.923      0.82      0.83      0.84      0.86      0.87      0.89      0.90
     9.037      0.92      0.93      0.95      0.96      0.98      1.00      1.01
     9.151      1.03      1.05      1.07      1.09      1.11      1.13      1.16
     9.265      1.18      1.20      1.23      1.25      1.28      1.30      1.33
     9.379      1.35      1.38      1.41      1.44      1.46      1.49      1.52
     9.493      1.55      1.58      1.61      1.65      1.70      1.75      1.82
     9.607      1.89      1.98      2.09      2.21      2.35      2.51      2.69
     9.721      2.89      3.13      3.38      3.67      3.99      4.35      4.76
     9.835      5.23      5.75      6.33      6.99      7.75      8.56      9.39
     9.949     10.19     10.94     11.59     12.12     12.51     12.75     12.84
    10.063     12.78     12.54     12.14     11.62     11.00     10.33      9.67
    10.177      9.01      8.39      7.80      7.26      6.77      6.36      6.01
    10.291      5.70      5.43      5.19      4.97      4.78      4.60      4.45
    10.406      4.30      4.16      4.03      3.92      3.80      3.70      3.60
    10.520      3.50      3.40      3.31      3.23      3.15      3.07      3.00
    10.634      2.93      2.86      2.80      2.75      2.70      2.66      2.61
    10.748      2.58      2.54      2.51      2.48      2.45      2.43      2.40
    10.862      2.38      2.36      2.34      2.32      2.30      2.28      2.26
    10.976      2.24      2.22      2.20      2.18      2.16      2.14      2.12
    11.090      2.11      2.09      2.07      2.06      2.04      2.03      2.02
    11.204      2.01      2.00      1.99      1.98      1.97      1.96      1.95
    11.318      1.94      1.93      1.93      1.92      1.91      1.91      1.90
    11.432      1.89      1.89      1.88      1.87      1.87      1.86      1.85
    11.546      1.85      1.84      1.83      1.83      1.82      1.82      1.81
 
WinTR-20 Version 1.10               Page   4                   01/17/2018 19:05 

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.016 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    11.660      1.80      1.80      1.79      1.78      1.78      1.77      1.76
    11.774      1.76      1.75      1.74      1.74      1.73      1.72      1.72
    11.888      1.71      1.71      1.70      1.69      1.68      1.68      1.67
    12.002      1.66      1.66      1.65      1.64      1.64      1.63      1.63
    12.116      1.62      1.61      1.61      1.60      1.60      1.59      1.59
    12.231      1.58      1.58      1.57      1.57      1.56      1.56      1.55
    12.345      1.55      1.54      1.54      1.53      1.53      1.53      1.52
    12.459      1.52      1.51      1.51      1.50      1.50      1.50      1.49
    12.573      1.49      1.48      1.48      1.48      1.47      1.47      1.46
    12.687      1.46      1.45      1.45      1.45      1.44      1.44      1.43
    12.801      1.43      1.42      1.42      1.41      1.41      1.41      1.40
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    12.915      1.40      1.39      1.39      1.38      1.38      1.38      1.37
    13.029      1.37      1.36      1.36      1.35      1.35      1.34      1.34
    13.143      1.34      1.33      1.33      1.32      1.32      1.31      1.31
    13.257      1.30      1.30      1.29      1.29      1.29      1.28      1.28
    13.371      1.27      1.27      1.26      1.26      1.25      1.25      1.24
    13.485      1.24      1.24      1.23      1.23      1.22      1.22      1.21
    13.599      1.21      1.20      1.20      1.19      1.19      1.18      1.18
    13.713      1.18      1.17      1.17      1.16      1.16      1.15      1.15
    13.827      1.14      1.14      1.13      1.13      1.12      1.12      1.11
    13.941      1.11      1.10      1.10      1.09      1.09      1.09      1.08
    14.056      1.08      1.07      1.07      1.06      1.06      1.06      1.05
    14.170      1.05      1.05      1.04      1.04      1.04      1.04      1.03
    14.284      1.03      1.03      1.03      1.03      1.03      1.03      1.03
    14.398      1.02      1.02      1.02      1.02      1.02      1.02      1.02
    14.512      1.02      1.02      1.02      1.02      1.01      1.01      1.01
    14.626      1.01      1.01      1.01      1.01      1.01      1.01      1.01
    14.740      1.01      1.01      1.01      1.00      1.00      1.00      1.00
    14.854      1.00      1.00      1.00      1.00      1.00      1.00      1.00
    14.968      1.00      0.99      0.99      0.99      0.99      0.99      0.99
    15.082      0.99      0.99      0.99      0.99      0.99      0.99      0.99
    15.196      0.98      0.98      0.98      0.98      0.98      0.98      0.98
    15.310      0.98      0.98      0.98      0.98      0.98      0.97      0.97
    15.424      0.97      0.97      0.97      0.97      0.97      0.97      0.97
    15.538      0.97      0.97      0.97      0.96      0.96      0.96      0.96
    15.652      0.96      0.96      0.96      0.96      0.96      0.96      0.96
    15.766      0.96      0.95      0.95      0.95      0.95      0.95      0.95
    15.881      0.95      0.95      0.95      0.95      0.95      0.95      0.94
    15.995      0.94      0.94      0.94      0.94      0.94      0.94      0.94
    16.109      0.94      0.94      0.94      0.93      0.93      0.93      0.93
    16.223      0.93      0.93      0.93      0.93      0.93      0.93      0.93
    16.337      0.93      0.92      0.92      0.92      0.92      0.92      0.92
    16.451      0.92      0.92      0.92      0.92      0.92      0.91      0.91
    16.565      0.91      0.91      0.91      0.91      0.91      0.91      0.91
    16.679      0.91      0.91      0.90      0.90      0.90      0.90      0.90
    16.793      0.90      0.90      0.90      0.90      0.90      0.90      0.89
    16.907      0.89      0.89      0.89      0.89      0.89      0.89      0.89
    17.021      0.89      0.89      0.89      0.89      0.88      0.88      0.88
    17.135      0.88      0.88      0.88      0.88      0.88      0.88      0.88
    17.249      0.87      0.87      0.87      0.87      0.87      0.87      0.87
    17.363      0.87      0.87      0.87      0.87      0.86      0.86      0.86
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   Line    
Start Time   ------------ Flow Values @ time increment of  0.016 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    17.477      0.86      0.86      0.86      0.86      0.86      0.86      0.86
    17.592      0.86      0.85      0.85      0.85      0.85      0.85      0.85
    17.706      0.85      0.85      0.85      0.85      0.85      0.84      0.84
    17.820      0.84      0.84      0.84      0.84      0.84      0.84      0.84
    17.934      0.84      0.83      0.83      0.83      0.83      0.83      0.83
    18.048      0.83      0.83      0.83      0.83      0.83      0.82      0.82
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    18.162      0.82      0.82      0.82      0.82      0.82      0.82      0.82
    18.276      0.82      0.82      0.81      0.81      0.81      0.81      0.81
    18.390      0.81      0.81      0.81      0.81      0.81      0.80      0.80
    18.504      0.80      0.80      0.80      0.80      0.80      0.80      0.80
    18.618      0.80      0.79      0.79      0.79      0.79      0.79      0.79
    18.732      0.79      0.79      0.79      0.79      0.79      0.78      0.78
    18.846      0.78      0.78      0.78      0.78      0.78      0.78      0.78
    18.960      0.78      0.77      0.77      0.77      0.77      0.77      0.77
    19.074      0.77      0.77      0.77      0.77      0.76      0.76      0.76
    19.188      0.76      0.76      0.76      0.76      0.76      0.76      0.76
    19.302      0.75      0.75      0.75      0.75      0.75      0.75      0.75
    19.417      0.75      0.75      0.75      0.74      0.74      0.74      0.74
    19.531      0.74      0.74      0.74      0.74      0.74      0.74      0.74
    19.645      0.73      0.73      0.73      0.73      0.73      0.73      0.73
    19.759      0.73      0.73      0.73      0.72      0.72      0.72      0.72
    19.873      0.72      0.72      0.72      0.72      0.72      0.72      0.71
    19.987      0.71      0.71      0.71      0.71      0.71      0.71      0.71
    20.101      0.71      0.70      0.70      0.70      0.70      0.70      0.70
    20.215      0.70      0.70      0.70      0.70      0.69      0.69      0.69
    20.329      0.69      0.69      0.69      0.69      0.69      0.69      0.69
    20.443      0.68      0.68      0.68      0.68      0.68      0.68      0.68
    20.557      0.68      0.68      0.68      0.67      0.67      0.67      0.67
    20.671      0.67      0.67      0.67      0.67      0.67      0.67      0.66
    20.785      0.66      0.66      0.66      0.66      0.66      0.66      0.66
    20.899      0.66      0.66      0.65      0.65      0.65      0.65      0.65
    21.013      0.65      0.65      0.65      0.65      0.64      0.64      0.64
    21.127      0.64      0.64      0.64      0.64      0.64      0.64      0.64
    21.242      0.63      0.63      0.63      0.63      0.63      0.63      0.63
    21.356      0.63      0.63      0.63      0.62      0.62      0.62      0.62
    21.470      0.62      0.62      0.62      0.62      0.62      0.61      0.61
    21.584      0.61      0.61      0.61      0.61      0.61      0.61      0.61
    21.698      0.61      0.60      0.60      0.60      0.60      0.60      0.60
    21.812      0.60      0.60      0.60      0.59      0.59      0.59      0.59
    21.926      0.59      0.59      0.59      0.59      0.59      0.59      0.58
    22.040      0.58      0.58      0.58      0.58      0.58      0.58      0.58
    22.154      0.58      0.57      0.57      0.57      0.57      0.57      0.57
    22.268      0.57      0.57      0.57      0.57      0.56      0.56      0.56
    22.382      0.56      0.56      0.56      0.56      0.56      0.56      0.55
    22.496      0.55      0.55      0.55      0.55      0.55      0.55      0.55
    22.610      0.55      0.55      0.54      0.54      0.54      0.54      0.54
    22.724      0.54      0.54      0.54      0.54      0.53      0.53      0.53
    22.838      0.53      0.53      0.53      0.53      0.53      0.53      0.53
    22.952      0.52      0.52      0.52      0.52      0.52      0.52      0.52
    23.067      0.52      0.52      0.51      0.51      0.51      0.51      0.51
    23.181      0.51      0.51      0.51      0.51      0.50      0.50      0.50
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   Line    
Start Time   ------------ Flow Values @ time increment of  0.016 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    23.295      0.50      0.50      0.50      0.50      0.50      0.50      0.50
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    23.409      0.49      0.49      0.49      0.49      0.49      0.49      0.49
    23.523      0.49      0.49      0.48      0.48      0.48      0.48      0.48
    23.637      0.48      0.48      0.48      0.48      0.47      0.47      0.47
    23.751      0.47      0.47      0.47      0.47      0.47      0.47      0.47
    23.865      0.46      0.46      0.46      0.46      0.46      0.46      0.46
    23.979      0.46      0.46      0.45      0.45      0.44      0.43      0.42
    24.093      0.40      0.37      0.34      0.31      0.27      0.24      0.21
    24.207      0.18      0.15      0.13      0.11      0.09      0.08      0.07
    24.321      0.06                                                            

Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

DMA 'C'       0.117                0.832               10.09     32.68    280.37

   Line    
Start Time   ------------ Flow Values @ time increment of  0.020 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     7.755      0.05      0.06      0.07      0.08      0.09      0.09      0.10
     7.895      0.11      0.12      0.13      0.14      0.15      0.16      0.17
     8.034      0.19      0.20      0.21      0.22      0.23      0.24      0.25
     8.174      0.27      0.28      0.29      0.31      0.32      0.34      0.36
     8.314      0.38      0.39      0.41      0.43      0.45      0.48      0.50
     8.453      0.52      0.55      0.57      0.60      0.62      0.65      0.68
     8.593      0.71      0.74      0.77      0.80      0.83      0.86      0.89
     8.733      0.93      0.96      1.00      1.03      1.07      1.11      1.14
     8.873      1.18      1.22      1.26      1.30      1.34      1.39      1.43
     9.012      1.47      1.52      1.57      1.61      1.66      1.71      1.77
     9.152      1.82      1.88      1.94      2.00      2.06      2.13      2.19
     9.292      2.27      2.34      2.41      2.49      2.57      2.66      2.74
     9.431      2.83      2.92      3.01      3.10      3.20      3.30      3.42
     9.571      3.56      3.71      3.90      4.13      4.40      4.72      5.10
     9.711      5.55      6.08      6.71      7.43      8.25      9.22     10.36
     9.851     11.71     13.28     15.10     17.18     19.48     21.89     24.32
     9.990     26.64     28.71     30.39     31.62     32.40     32.68     32.39
    10.130     31.56     30.32     28.81     27.15     25.45     23.80     22.22
    10.270     20.74     19.40     18.22     17.21     16.32     15.54     14.85
    10.409     14.22     13.64     13.10     12.61     12.16     11.74     11.34
    10.549     10.96     10.61     10.27      9.96      9.66      9.39      9.13
    10.689      8.89      8.67      8.47      8.29      8.13      7.98      7.84
    10.828      7.71      7.59      7.48      7.38      7.29      7.20      7.12
    10.968      7.04      6.96      6.89      6.81      6.74      6.68      6.61
    11.108      6.55      6.49      6.43      6.37      6.32      6.27      6.23
    11.248      6.18      6.15      6.11      6.08      6.04      6.02      5.99
    11.387      5.96      5.93      5.91      5.89      5.86      5.84      5.82
    11.527      5.79      5.77      5.75      5.73      5.70      5.68      5.66
    11.667      5.64      5.61      5.59      5.57      5.55      5.53      5.50
    11.806      5.48      5.46      5.44      5.41      5.39      5.37      5.34
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
   Line    
Start Time   ------------ Flow Values @ time increment of  0.020 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    11.946      5.32      5.30      5.27      5.25      5.23      5.20      5.18
    12.086      5.16      5.13      5.11      5.09      5.07      5.05      5.03
    12.226      5.01      4.99      4.97      4.95      4.94      4.92      4.90
    12.365      4.89      4.87      4.85      4.84      4.82      4.81      4.79
    12.505      4.78      4.76      4.75      4.73      4.72      4.70      4.69
    12.645      4.67      4.66      4.64      4.63      4.61      4.60      4.58
    12.784      4.57      4.55      4.53      4.52      4.50      4.49      4.47
    12.924      4.46      4.44      4.43      4.41      4.39      4.38      4.36
    13.064      4.35      4.33      4.31      4.30      4.28      4.26      4.25
    13.203      4.23      4.22      4.20      4.18      4.17      4.15      4.13
    13.343      4.12      4.10      4.08      4.07      4.05      4.03      4.01
    13.483      4.00      3.98      3.96      3.95      3.93      3.91      3.89
    13.623      3.88      3.86      3.84      3.82      3.81      3.79      3.77
    13.762      3.75      3.74      3.72      3.70      3.68      3.67      3.65
    13.902      3.63      3.61      3.59      3.58      3.56      3.54      3.52
    14.042      3.50      3.49      3.47      3.45      3.44      3.42      3.41
    14.181      3.39      3.38      3.37      3.36      3.35      3.34      3.34
    14.321      3.33      3.32      3.32      3.31      3.31      3.30      3.30
    14.461      3.30      3.29      3.29      3.29      3.28      3.28      3.28
    14.601      3.27      3.27      3.27      3.27      3.26      3.26      3.26
    14.740      3.25      3.25      3.25      3.25      3.24      3.24      3.24
    14.880      3.24      3.23      3.23      3.23      3.23      3.22      3.22
    15.020      3.22      3.21      3.21      3.21      3.21      3.20      3.20
    15.159      3.20      3.20      3.19      3.19      3.19      3.18      3.18
    15.299      3.18      3.18      3.17      3.17      3.17      3.16      3.16
    15.439      3.16      3.16      3.15      3.15      3.15      3.14      3.14
    15.578      3.14      3.14      3.13      3.13      3.13      3.12      3.12
    15.718      3.12      3.12      3.11      3.11      3.11      3.10      3.10
    15.858      3.10      3.09      3.09      3.09      3.09      3.08      3.08
    15.998      3.08      3.07      3.07      3.07      3.06      3.06      3.06
    16.137      3.06      3.05      3.05      3.05      3.04      3.04      3.04
    16.277      3.03      3.03      3.03      3.02      3.02      3.02      3.02
    16.417      3.01      3.01      3.01      3.00      3.00      3.00      2.99
    16.556      2.99      2.99      2.98      2.98      2.98      2.97      2.97
    16.696      2.97      2.96      2.96      2.96      2.95      2.95      2.95
    16.836      2.95      2.94      2.94      2.94      2.93      2.93      2.93
    16.975      2.92      2.92      2.92      2.91      2.91      2.91      2.90
    17.115      2.90      2.90      2.89      2.89      2.89      2.88      2.88
    17.255      2.88      2.87      2.87      2.87      2.86      2.86      2.86
    17.395      2.85      2.85      2.85      2.84      2.84      2.84      2.83
    17.534      2.83      2.82      2.82      2.82      2.81      2.81      2.81
    17.674      2.80      2.80      2.80      2.79      2.79      2.79      2.78
    17.814      2.78      2.78      2.77      2.77      2.77      2.76      2.76
    17.953      2.76      2.75      2.75      2.74      2.74      2.74      2.73
    18.093      2.73      2.73      2.72      2.72      2.72      2.71      2.71
    18.233      2.71      2.70      2.70      2.69      2.69      2.69      2.68
    18.373      2.68      2.68      2.67      2.67      2.67      2.66      2.66
    18.512      2.65      2.65      2.65      2.64      2.64      2.64      2.63
    18.652      2.63      2.63      2.62      2.62      2.61      2.61      2.61
    18.792      2.60      2.60      2.60      2.59      2.59      2.59      2.58
    18.931      2.58      2.57      2.57      2.57      2.56      2.56      2.56
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
WinTR-20 Version 1.10               Page   8                   01/17/2018 19:05 

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.020 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    19.071      2.55      2.55      2.54      2.54      2.54      2.53      2.53
    19.211      2.53      2.52      2.52      2.51      2.51      2.51      2.50
    19.350      2.50      2.49      2.49      2.49      2.48      2.48      2.48
    19.490      2.47      2.47      2.46      2.46      2.46      2.45      2.45
    19.630      2.45      2.44      2.44      2.43      2.43      2.43      2.42
    19.770      2.42      2.41      2.41      2.41      2.40      2.40      2.39
    19.909      2.39      2.39      2.38      2.38      2.38      2.37      2.37
    20.049      2.36      2.36      2.36      2.35      2.35      2.34      2.34
    20.189      2.34      2.33      2.33      2.32      2.32      2.32      2.31
    20.328      2.31      2.30      2.30      2.30      2.29      2.29      2.28
    20.468      2.28      2.28      2.27      2.27      2.26      2.26      2.26
    20.608      2.25      2.25      2.24      2.24      2.24      2.23      2.23
    20.748      2.22      2.22      2.22      2.21      2.21      2.20      2.20
    20.887      2.20      2.19      2.19      2.18      2.18      2.18      2.17
    21.027      2.17      2.16      2.16      2.16      2.15      2.15      2.14
    21.167      2.14      2.14      2.13      2.13      2.12      2.12      2.12
    21.306      2.11      2.11      2.10      2.10      2.09      2.09      2.09
    21.446      2.08      2.08      2.07      2.07      2.07      2.06      2.06
    21.586      2.05      2.05      2.05      2.04      2.04      2.03      2.03
    21.725      2.02      2.02      2.02      2.01      2.01      2.00      2.00
    21.865      2.00      1.99      1.99      1.98      1.98      1.97      1.97
    22.005      1.97      1.96      1.96      1.95      1.95      1.95      1.94
    22.145      1.94      1.93      1.93      1.92      1.92      1.92      1.91
    22.284      1.91      1.90      1.90      1.89      1.89      1.89      1.88
    22.424      1.88      1.87      1.87      1.87      1.86      1.86      1.85
    22.564      1.85      1.84      1.84      1.84      1.83      1.83      1.82
    22.703      1.82      1.81      1.81      1.81      1.80      1.80      1.79
    22.843      1.79      1.78      1.78      1.78      1.77      1.77      1.76
    22.983      1.76      1.75      1.75      1.75      1.74      1.74      1.73
    23.123      1.73      1.72      1.72      1.72      1.71      1.71      1.70
    23.262      1.70      1.69      1.69      1.69      1.68      1.68      1.67
    23.402      1.67      1.66      1.66      1.66      1.65      1.65      1.64
    23.542      1.64      1.63      1.63      1.63      1.62      1.62      1.61
    23.681      1.61      1.60      1.60      1.59      1.59      1.59      1.58
    23.821      1.58      1.57      1.57      1.56      1.56      1.56      1.55
    23.961      1.55      1.54      1.54      1.53      1.51      1.49      1.45
    24.100      1.39      1.31      1.22      1.11      1.00      0.89      0.77
    24.240      0.67      0.57      0.48      0.41      0.34      0.29      0.25
    24.380      0.21      0.18      0.15      0.13      0.11      0.09      0.08
    24.520      0.07      0.06                                                  

Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

DMA 'E'       0.008                1.524               10.01      5.36    658.70
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.013 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     4.385      0.05      0.05      0.05      0.05      0.05      0.05      0.05
     4.477      0.05      0.05      0.05      0.05      0.06      0.06      0.06
     4.570      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.662      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.754      0.06      0.06      0.06      0.06      0.07      0.07      0.07
     4.847      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     4.939      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     5.032      0.07      0.07      0.07      0.07      0.07      0.07      0.08
     5.124      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.216      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.309      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.401      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.494      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.586      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.678      0.09      0.09      0.09      0.10      0.10      0.10      0.10
     5.771      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.863      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.956      0.10      0.10      0.10      0.10      0.10      0.10      0.11
     6.048      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     6.140      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     6.233      0.11      0.12      0.12      0.12      0.12      0.12      0.12
     6.325      0.12      0.12      0.12      0.12      0.13      0.13      0.13
     6.418      0.13      0.13      0.13      0.13      0.13      0.13      0.13
     6.510      0.14      0.14      0.14      0.14      0.14      0.14      0.14
     6.602      0.14      0.14      0.15      0.15      0.15      0.15      0.15
     6.695      0.15      0.15      0.15      0.15      0.16      0.16      0.16
     6.787      0.16      0.16      0.16      0.16      0.16      0.17      0.17
     6.880      0.17      0.17      0.17      0.17      0.17      0.17      0.17
     6.972      0.18      0.18      0.18      0.18      0.18      0.18      0.18
     7.064      0.18      0.19      0.19      0.19      0.19      0.19      0.19
     7.157      0.19      0.19      0.19      0.19      0.20      0.20      0.20
     7.249      0.20      0.20      0.20      0.20      0.20      0.20      0.20
     7.342      0.20      0.20      0.21      0.21      0.21      0.21      0.21
     7.434      0.21      0.21      0.21      0.21      0.21      0.21      0.21
     7.526      0.21      0.22      0.22      0.22      0.22      0.22      0.22
     7.619      0.22      0.22      0.22      0.22      0.22      0.22      0.22
     7.711      0.22      0.23      0.23      0.23      0.23      0.23      0.23
     7.804      0.23      0.23      0.23      0.23      0.23      0.23      0.23
     7.896      0.24      0.24      0.24      0.24      0.24      0.24      0.24
     7.988      0.24      0.24      0.24      0.24      0.24      0.24      0.25
     8.081      0.25      0.25      0.25      0.25      0.25      0.26      0.26
     8.173      0.26      0.26      0.27      0.27      0.27      0.28      0.28
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
     8.266      0.28      0.29      0.29      0.29      0.30      0.30      0.31
     8.358      0.31      0.31      0.32      0.32      0.33      0.33      0.34
     8.450      0.34      0.34      0.35      0.35      0.36      0.36      0.37
     8.543      0.37      0.37      0.38      0.38      0.39      0.39      0.40
     8.635      0.40      0.41      0.41      0.42      0.42      0.42      0.43
     8.728      0.43      0.44      0.44      0.45      0.45      0.46      0.46
     8.820      0.47      0.47      0.47      0.48      0.48      0.49      0.49
     8.912      0.50      0.50      0.51      0.51      0.52      0.52      0.53
     9.005      0.53      0.54      0.54      0.55      0.55      0.56      0.56
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                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.013 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     9.097      0.57      0.57      0.58      0.59      0.59      0.60      0.61
     9.190      0.61      0.62      0.63      0.64      0.64      0.65      0.66
     9.282      0.67      0.68      0.69      0.69      0.70      0.71      0.72
     9.374      0.73      0.74      0.75      0.76      0.77      0.77      0.78
     9.467      0.79      0.80      0.81      0.82      0.83      0.84      0.86
     9.559      0.88      0.90      0.93      0.97      1.00      1.05      1.09
     9.652      1.14      1.20      1.27      1.35      1.43      1.51      1.60
     9.744      1.70      1.81      1.93      2.07      2.21      2.36      2.53
     9.836      2.71      2.90      3.12      3.38      3.65      3.95      4.24
     9.929      4.51      4.76      4.98      5.15      5.27      5.34      5.36
    10.021      5.33      5.26      5.15      4.99      4.80      4.57      4.31
    10.114      4.04      3.77      3.50      3.25      3.01      2.79      2.60
    10.206      2.43      2.29      2.17      2.06      1.97      1.88      1.81
    10.298      1.74      1.68      1.63      1.58      1.53      1.49      1.45
    10.391      1.41      1.38      1.35      1.32      1.29      1.26      1.23
    10.483      1.20      1.17      1.15      1.12      1.10      1.08      1.06
    10.576      1.04      1.02      1.00      0.98      0.96      0.95      0.93
    10.668      0.92      0.91      0.90      0.88      0.88      0.87      0.86
    10.760      0.85      0.84      0.84      0.83      0.82      0.82      0.81
    10.853      0.80      0.80      0.79      0.78      0.78      0.77      0.77
    10.945      0.76      0.76      0.75      0.75      0.74      0.73      0.73
    11.038      0.72      0.72      0.71      0.71      0.70      0.70      0.69
    11.130      0.69      0.69      0.68      0.68      0.68      0.67      0.67
    11.222      0.67      0.66      0.66      0.66      0.66      0.65      0.65
    11.315      0.65      0.65      0.65      0.64      0.64      0.64      0.64
    11.407      0.64      0.63      0.63      0.63      0.63      0.63      0.62
    11.500      0.62      0.62      0.62      0.62      0.61      0.61      0.61
    11.592      0.61      0.61      0.60      0.60      0.60      0.60      0.60
    11.684      0.59      0.59      0.59      0.59      0.59      0.58      0.58
    11.777      0.58      0.58      0.58      0.57      0.57      0.57      0.57
    11.869      0.57      0.57      0.56      0.56      0.56      0.56      0.56
    11.962      0.55      0.55      0.55      0.55      0.55      0.54      0.54
    12.054      0.54      0.54      0.54      0.53      0.53      0.53      0.53
    12.146      0.53      0.53      0.52      0.52      0.52      0.52      0.52
    12.239      0.52      0.52      0.51      0.51      0.51      0.51      0.51
    12.331      0.51      0.51      0.50      0.50      0.50      0.50      0.50
    12.424      0.50      0.50      0.50      0.49      0.49      0.49      0.49
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    12.516      0.49      0.49      0.49      0.49      0.48      0.48      0.48
    12.608      0.48      0.48      0.48      0.48      0.48      0.47      0.47
    12.701      0.47      0.47      0.47      0.47      0.47      0.47      0.46
    12.793      0.46      0.46      0.46      0.46      0.46      0.46      0.46
    12.886      0.45      0.45      0.45      0.45      0.45      0.45      0.45
    12.978      0.45      0.44      0.44      0.44      0.44      0.44      0.44
    13.070      0.44      0.44      0.43      0.43      0.43      0.43      0.43
    13.163      0.43      0.43      0.43      0.42      0.42      0.42      0.42
    13.255      0.42      0.42      0.42      0.42      0.41      0.41      0.41
    13.348      0.41      0.41      0.41      0.41      0.40      0.40      0.40
    13.440      0.40      0.40      0.40      0.40      0.40      0.39      0.39
    13.532      0.39      0.39      0.39      0.39      0.39      0.39      0.38
    13.625      0.38      0.38      0.38      0.38      0.38      0.38      0.38
    13.717      0.37      0.37      0.37      0.37      0.37      0.37      0.37
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.013 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    13.810      0.37      0.36      0.36      0.36      0.36      0.36      0.36
    13.902      0.36      0.35      0.35      0.35      0.35      0.35      0.35
    13.994      0.35      0.35      0.34      0.34      0.34      0.34      0.34
    14.087      0.34      0.34      0.34      0.34      0.33      0.33      0.33
    14.179      0.33      0.33      0.33      0.33      0.33      0.33      0.33
    14.272      0.33      0.33      0.33      0.33      0.33      0.33      0.33
    14.364      0.33      0.33      0.33      0.33      0.33      0.33      0.33
    14.456      0.33      0.32      0.32      0.32      0.32      0.32      0.32
    14.549      0.32      0.32      0.32      0.32      0.32      0.32      0.32
    14.641      0.32      0.32      0.32      0.32      0.32      0.32      0.32
    14.734      0.32      0.32      0.32      0.32      0.32      0.32      0.32
    14.826      0.32      0.32      0.32      0.32      0.32      0.32      0.32
    14.918      0.32      0.32      0.32      0.32      0.32      0.32      0.31
    15.011      0.31      0.31      0.31      0.31      0.31      0.31      0.31
    15.103      0.31      0.31      0.31      0.31      0.31      0.31      0.31
    15.196      0.31      0.31      0.31      0.31      0.31      0.31      0.31
    15.288      0.31      0.31      0.31      0.31      0.31      0.31      0.31
    15.380      0.31      0.31      0.31      0.31      0.31      0.31      0.31
    15.473      0.31      0.31      0.31      0.31      0.30      0.30      0.30
    15.565      0.30      0.30      0.30      0.30      0.30      0.30      0.30
    15.658      0.30      0.30      0.30      0.30      0.30      0.30      0.30
    15.750      0.30      0.30      0.30      0.30      0.30      0.30      0.30
    15.842      0.30      0.30      0.30      0.30      0.30      0.30      0.30
    15.935      0.30      0.30      0.30      0.30      0.30      0.30      0.30
    16.027      0.30      0.30      0.29      0.29      0.29      0.29      0.29
    16.120      0.29      0.29      0.29      0.29      0.29      0.29      0.29
    16.212      0.29      0.29      0.29      0.29      0.29      0.29      0.29
    16.304      0.29      0.29      0.29      0.29      0.29      0.29      0.29
    16.397      0.29      0.29      0.29      0.29      0.29      0.29      0.29
    16.489      0.29      0.29      0.29      0.29      0.29      0.29      0.29
    16.582      0.28      0.28      0.28      0.28      0.28      0.28      0.28
    16.674      0.28      0.28      0.28      0.28      0.28      0.28      0.28
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    16.766      0.28      0.28      0.28      0.28      0.28      0.28      0.28
    16.859      0.28      0.28      0.28      0.28      0.28      0.28      0.28
    16.951      0.28      0.28      0.28      0.28      0.28      0.28      0.28
    17.044      0.28      0.28      0.28      0.28      0.27      0.27      0.27
    17.136      0.27      0.27      0.27      0.27      0.27      0.27      0.27
    17.228      0.27      0.27      0.27      0.27      0.27      0.27      0.27
    17.321      0.27      0.27      0.27      0.27      0.27      0.27      0.27
    17.413      0.27      0.27      0.27      0.27      0.27      0.27      0.27
    17.506      0.27      0.27      0.27      0.27      0.27      0.27      0.27
    17.598      0.27      0.26      0.26      0.26      0.26      0.26      0.26
    17.690      0.26      0.26      0.26      0.26      0.26      0.26      0.26
    17.783      0.26      0.26      0.26      0.26      0.26      0.26      0.26
    17.875      0.26      0.26      0.26      0.26      0.26      0.26      0.26
    17.968      0.26      0.26      0.26      0.26      0.26      0.26      0.26
    18.060      0.26      0.26      0.26      0.26      0.25      0.25      0.25
    18.152      0.25      0.25      0.25      0.25      0.25      0.25      0.25
    18.245      0.25      0.25      0.25      0.25      0.25      0.25      0.25
    18.337      0.25      0.25      0.25      0.25      0.25      0.25      0.25
    18.430      0.25      0.25      0.25      0.25      0.25      0.25      0.25
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.013 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    18.522      0.25      0.25      0.25      0.25      0.25      0.25      0.25
    18.614      0.25      0.24      0.24      0.24      0.24      0.24      0.24
    18.707      0.24      0.24      0.24      0.24      0.24      0.24      0.24
    18.799      0.24      0.24      0.24      0.24      0.24      0.24      0.24
    18.892      0.24      0.24      0.24      0.24      0.24      0.24      0.24
    18.984      0.24      0.24      0.24      0.24      0.24      0.24      0.24
    19.076      0.24      0.24      0.24      0.24      0.23      0.23      0.23
    19.169      0.23      0.23      0.23      0.23      0.23      0.23      0.23
    19.261      0.23      0.23      0.23      0.23      0.23      0.23      0.23
    19.354      0.23      0.23      0.23      0.23      0.23      0.23      0.23
    19.446      0.23      0.23      0.23      0.23      0.23      0.23      0.23
    19.538      0.23      0.23      0.23      0.23      0.23      0.23      0.23
    19.631      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    19.723      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    19.816      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    19.908      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    20.000      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    20.093      0.22      0.22      0.22      0.21      0.21      0.21      0.21
    20.185      0.21      0.21      0.21      0.21      0.21      0.21      0.21
    20.278      0.21      0.21      0.21      0.21      0.21      0.21      0.21
    20.370      0.21      0.21      0.21      0.21      0.21      0.21      0.21
    20.462      0.21      0.21      0.21      0.21      0.21      0.21      0.21
    20.555      0.21      0.21      0.21      0.21      0.21      0.21      0.20
    20.647      0.20      0.20      0.20      0.20      0.20      0.20      0.20
    20.740      0.20      0.20      0.20      0.20      0.20      0.20      0.20
    20.832      0.20      0.20      0.20      0.20      0.20      0.20      0.20
    20.924      0.20      0.20      0.20      0.20      0.20      0.20      0.20
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    21.017      0.20      0.20      0.20      0.20      0.20      0.20      0.20
    21.109      0.20      0.20      0.19      0.19      0.19      0.19      0.19
    21.202      0.19      0.19      0.19      0.19      0.19      0.19      0.19
    21.294      0.19      0.19      0.19      0.19      0.19      0.19      0.19
    21.386      0.19      0.19      0.19      0.19      0.19      0.19      0.19
    21.479      0.19      0.19      0.19      0.19      0.19      0.19      0.19
    21.571      0.19      0.19      0.19      0.19      0.19      0.18      0.18
    21.664      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    21.756      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    21.848      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    21.941      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    22.033      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    22.126      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    22.218      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    22.310      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    22.403      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    22.495      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    22.588      0.17      0.17      0.16      0.16      0.16      0.16      0.16
    22.680      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    22.772      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    22.865      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    22.957      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    23.050      0.16      0.16      0.16      0.16      0.16      0.15      0.15
    23.142      0.15      0.15      0.15      0.15      0.15      0.15      0.15
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.013 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    23.234      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    23.327      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    23.419      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    23.512      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    23.604      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    23.696      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    23.789      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    23.881      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    23.974      0.14      0.14      0.14      0.14      0.13      0.13      0.13
    24.066      0.12      0.12      0.11      0.10      0.09      0.08      0.07
    24.158      0.06      0.05                                                  

Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

DMA 'F'       0.003                1.116                9.94      1.47    574.88

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
     8.253      0.05      0.05      0.05      0.05      0.05      0.05      0.05
     8.308      0.05      0.05      0.05      0.06      0.06      0.06      0.06
     8.363      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     8.419      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     8.474      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     8.529      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     8.584      0.07      0.07      0.07      0.07      0.08      0.08      0.08
     8.640      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     8.695      0.08      0.08      0.08      0.08      0.08      0.08      0.09
     8.750      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     8.806      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     8.861      0.09      0.10      0.10      0.10      0.10      0.10      0.10
     8.916      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     8.971      0.10      0.11      0.11      0.11      0.11      0.11      0.11
     9.027      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     9.082      0.12      0.12      0.12      0.12      0.12      0.12      0.12
     9.137      0.12      0.12      0.12      0.13      0.13      0.13      0.13
     9.192      0.13      0.13      0.13      0.13      0.14      0.14      0.14
     9.248      0.14      0.14      0.14      0.14      0.14      0.15      0.15
     9.303      0.15      0.15      0.15      0.15      0.15      0.15      0.16
     9.358      0.16      0.16      0.16      0.16      0.16      0.16      0.17
     9.413      0.17      0.17      0.17      0.17      0.17      0.17      0.17
     9.469      0.18      0.18      0.18      0.18      0.18      0.18      0.19
     9.524      0.19      0.19      0.20      0.20      0.21      0.21      0.22
     9.579      0.23      0.24      0.24      0.25      0.26      0.26      0.27
     9.634      0.28      0.29      0.30      0.32      0.33      0.35      0.36
     9.690      0.38      0.39      0.41      0.42      0.44      0.45      0.47
     9.745      0.49      0.52      0.54      0.57      0.60      0.63      0.66
     9.800      0.68      0.71      0.74      0.77      0.80      0.84      0.89
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     9.856      0.94      1.00      1.07      1.13      1.19      1.25      1.31
     9.911      1.36      1.40      1.43      1.46      1.47      1.47      1.46
     9.966      1.44      1.42      1.40      1.38      1.36      1.34      1.31
    10.021      1.29      1.26      1.22      1.18      1.13      1.07      1.00
    10.077      0.94      0.87      0.81      0.76      0.71      0.66      0.62
    10.132      0.59      0.56      0.54      0.52      0.50      0.48      0.47
    10.187      0.45      0.44      0.43      0.42      0.42      0.41      0.40
    10.242      0.40      0.39      0.39      0.38      0.38      0.37      0.37
    10.298      0.36      0.36      0.35      0.35      0.35      0.34      0.34
    10.353      0.34      0.33      0.33      0.33      0.32      0.32      0.32
    10.408      0.31      0.31      0.31      0.30      0.30      0.30      0.29
    10.463      0.29      0.29      0.28      0.28      0.27      0.27      0.27
    10.519      0.27      0.26      0.26      0.26      0.26      0.25      0.25
    10.574      0.25      0.24      0.24      0.24      0.24      0.24      0.23
    10.629      0.23      0.23      0.23      0.23      0.23      0.23      0.22
    10.684      0.22      0.22      0.22      0.22      0.22      0.22      0.22
    10.740      0.22      0.22      0.22      0.21      0.21      0.21      0.21

WinTR-55, Version 1.00.10 Page  16 1/17/2018 7:06:06 PM 



WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    10.795      0.21      0.21      0.21      0.21      0.21      0.21      0.21
    10.850      0.21      0.20      0.20      0.20      0.20      0.20      0.20
    10.906      0.20      0.20      0.20      0.20      0.20      0.20      0.20
    10.961      0.19      0.19      0.19      0.19      0.19      0.19      0.19
    11.016      0.19      0.19      0.19      0.19      0.19      0.19      0.18
    11.071      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    11.127      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    11.182      0.18      0.18      0.18      0.18      0.18      0.18      0.18
    11.237      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    11.292      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    11.348      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    11.403      0.17      0.17      0.17      0.17      0.17      0.17      0.17
    11.458      0.17      0.17      0.17      0.17      0.17      0.17      0.16
    11.513      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    11.569      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    11.624      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    11.679      0.16      0.16      0.16      0.16      0.16      0.16      0.16
    11.734      0.16      0.16      0.16      0.16      0.16      0.15      0.15
    11.790      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    11.845      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    11.900      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    11.956      0.15      0.15      0.15      0.15      0.15      0.15      0.15
    12.011      0.15      0.15      0.15      0.15      0.14      0.14      0.14
    12.066      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.121      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.177      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.232      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.287      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.342      0.14      0.14      0.14      0.14      0.14      0.14      0.14
    12.398      0.14      0.14      0.13      0.13      0.13      0.13      0.13
    12.453      0.13      0.13      0.13      0.13      0.13      0.13      0.13
    12.508      0.13      0.13      0.13      0.13      0.13      0.13      0.13
    12.563      0.13      0.13      0.13      0.13      0.13      0.13      0.13
    12.619      0.13      0.13      0.13      0.13      0.13      0.13      0.13
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    12.674      0.13      0.13      0.13      0.13      0.13      0.13      0.13
    12.729      0.13      0.13      0.13      0.13      0.13      0.13      0.13
    12.784      0.13      0.13      0.13      0.13      0.13      0.12      0.12
    12.840      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    12.895      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    12.950      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    13.006      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    13.061      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    13.116      0.12      0.12      0.12      0.12      0.12      0.12      0.12
    13.171      0.12      0.12      0.12      0.12      0.12      0.12      0.11
    13.227      0.11      0.11      0.11      0.11      0.11      0.11      0.11
    13.282      0.11      0.11      0.11      0.11      0.11      0.11      0.11
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    13.337      0.11      0.11      0.11      0.11      0.11      0.11      0.11
    13.392      0.11      0.11      0.11      0.11      0.11      0.11      0.11
    13.448      0.11      0.11      0.11      0.11      0.11      0.11      0.11
    13.503      0.11      0.11      0.11      0.11      0.11      0.11      0.11
    13.558      0.11      0.11      0.11      0.11      0.11      0.11      0.10
    13.613      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.669      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.724      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.779      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.834      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.890      0.10      0.10      0.10      0.10      0.10      0.10      0.10
    13.945      0.10      0.10      0.10      0.10      0.10      0.09      0.09
    14.000      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.056      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.111      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.166      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.221      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.277      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.332      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.387      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.442      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.498      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.553      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.608      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.663      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.719      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.774      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.829      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.884      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.940      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    14.995      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.050      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.106      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.161      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.216      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.271      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.327      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.382      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.437      0.09      0.09      0.09      0.09      0.09      0.09      0.09
 
WinTR-20 Version 1.10               Page  16                   01/17/2018 19:05 

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    15.492      0.09      0.09      0.09      0.09      0.09      0.09      0.09
    15.548      0.09      0.09      0.09      0.09      0.09      0.08      0.08
    15.603      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.658      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.713      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.769      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.824      0.08      0.08      0.08      0.08      0.08      0.08      0.08
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    15.879      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.934      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    15.990      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.045      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.100      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.156      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.211      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.266      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.321      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.377      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.432      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.487      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.542      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.598      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.653      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.708      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.763      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.819      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.874      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.929      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    16.984      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.040      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.095      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.150      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.206      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.261      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.316      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.371      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.427      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.482      0.08      0.08      0.08      0.08      0.08      0.08      0.08
    17.537      0.08      0.08      0.08      0.08      0.07      0.07      0.07
    17.592      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.648      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.703      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.758      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.813      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.869      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.924      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    17.979      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.034      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.090      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.145      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.200      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.256      0.07      0.07      0.07      0.07      0.07      0.07      0.07
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    18.311      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.366      0.07      0.07      0.07      0.07      0.07      0.07      0.07
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    18.421      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.477      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.532      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.587      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.642      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.698      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.753      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.808      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.863      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.919      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    18.974      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.029      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.084      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.140      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.195      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.250      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.306      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.361      0.07      0.07      0.07      0.07      0.07      0.07      0.07
    19.416      0.07      0.07      0.07      0.06      0.06      0.06      0.06
    19.471      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.527      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.582      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.637      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.692      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.748      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.803      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.858      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.913      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    19.969      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.024      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.079      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.134      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.190      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.245      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.300      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.356      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.411      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.466      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.521      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.577      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.632      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.687      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.742      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.798      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.853      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.908      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    20.963      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    21.019      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    21.074      0.06      0.06      0.06      0.06      0.06      0.06      0.06
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   Line    
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    21.129      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    21.184      0.06      0.06      0.06      0.06      0.06      0.06      0.06
    21.240      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.295      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.350      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.406      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.461      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.516      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.571      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.627      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.682      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.737      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.792      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.848      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.903      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    21.958      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    22.013      0.05      0.05      0.05      0.05      0.05      0.05      0.05
    22.069      0.05      0.05      0.05      0.05      0.05      0.05          

Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm)

OUTLET        0.201                0.924               10.06     65.68    327.27

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     4.392      0.05      0.05      0.05      0.05      0.05      0.05      0.05
     4.448      0.05      0.05      0.05      0.05      0.05      0.05      0.05
     4.503      0.05      0.05      0.06      0.06      0.06      0.06      0.06
     4.558      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.613      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.669      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.724      0.06      0.06      0.06      0.06      0.06      0.06      0.06
     4.779      0.06      0.06      0.06      0.06      0.07      0.07      0.07
     4.834      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     4.890      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     4.945      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     5.000      0.07      0.07      0.07      0.07      0.07      0.07      0.07
     5.056      0.07      0.07      0.07      0.07      0.07      0.07      0.08
     5.111      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.166      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.221      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.277      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.332      0.08      0.08      0.08      0.08      0.08      0.08      0.08
     5.387      0.08      0.08      0.09      0.09      0.09      0.09      0.09
     5.442      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.498      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.553      0.09      0.09      0.09      0.09      0.09      0.09      0.09
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     5.608      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.663      0.09      0.09      0.09      0.09      0.09      0.09      0.09
     5.719      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.774      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.829      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.884      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.940      0.10      0.10      0.10      0.10      0.10      0.10      0.10
     5.995      0.10      0.10      0.10      0.10      0.10      0.11      0.11
     6.050      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     6.106      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     6.161      0.11      0.11      0.11      0.11      0.11      0.11      0.11
     6.216      0.11      0.11      0.11      0.12      0.12      0.12      0.12
     6.271      0.12      0.12      0.12      0.12      0.12      0.12      0.12
     6.327      0.12      0.12      0.12      0.12      0.12      0.12      0.12
     6.382      0.13      0.13      0.13      0.13      0.13      0.13      0.13
     6.437      0.13      0.13      0.13      0.13      0.13      0.13      0.13
     6.492      0.13      0.13      0.14      0.15      0.18      0.18      0.19
     6.548      0.19      0.19      0.20      0.20      0.20      0.20      0.20
     6.603      0.20      0.21      0.21      0.21      0.21      0.21      0.21
     6.658      0.22      0.22      0.22      0.22      0.22      0.23      0.23
     6.713      0.23      0.23      0.23      0.23      0.24      0.24      0.24
     6.769      0.24      0.24      0.25      0.25      0.25      0.25      0.25
     6.824      0.26      0.26      0.26      0.26      0.26      0.27      0.27
     6.879      0.27      0.27      0.27      0.28      0.28      0.28      0.28
     6.934      0.28      0.29      0.29      0.29      0.29      0.29      0.30
     6.990      0.30      0.30      0.30      0.30      0.31      0.31      0.31
     7.045      0.31      0.32      0.32      0.32      0.32      0.32      0.33
     7.100      0.33      0.33      0.33      0.33      0.34      0.34      0.34
     7.156      0.34      0.35      0.37      0.38      0.39      0.40      0.41
     7.211      0.41      0.41      0.42      0.42      0.43      0.43      0.43
     7.266      0.44      0.44      0.44      0.45      0.45      0.45      0.46
     7.321      0.46      0.46      0.47      0.47      0.47      0.48      0.48
     7.377      0.48      0.49      0.49      0.49      0.50      0.50      0.50
     7.432      0.51      0.51      0.51      0.52      0.52      0.52      0.53
     7.487      0.53      0.53      0.54      0.54      0.55      0.55      0.55
     7.542      0.56      0.56      0.56      0.57      0.57      0.57      0.58
     7.598      0.58      0.58      0.59      0.59      0.59      0.60      0.60
     7.653      0.60      0.61      0.61      0.61      0.62      0.62      0.62
     7.708      0.63      0.63      0.63      0.64      0.66      0.68      0.69
     7.763      0.70      0.71      0.72      0.73      0.73      0.74      0.75
     7.819      0.75      0.76      0.77      0.78      0.78      0.79      0.80
     7.874      0.80      0.81      0.82      0.83      0.83      0.84      0.85
     7.929      0.86      0.86      0.87      0.88      0.89      0.89      0.90
     7.984      0.91      0.92      0.93      0.93      0.94      0.95      0.96
     8.040      0.96      0.97      0.98      0.99      1.00      1.01      1.02
     8.095      1.02      1.03      1.04      1.05      1.06      1.07      1.08
     8.150      1.09      1.11      1.12      1.13      1.14      1.15      1.17
     8.206      1.18      1.19      1.21      1.22      1.24      1.25      1.32
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
     8.261      1.33      1.35      1.37      1.38      1.40      1.42      1.44
     8.316      1.45      1.47      1.49      1.51      1.53      1.55      1.57
     8.371      1.59      1.61      1.63      1.65      1.67      1.69      1.71
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

     8.427      1.73      1.75      1.78      1.80      1.82      1.84      1.87
     8.482      1.89      1.91      1.94      1.96      1.98      2.01      2.03
     8.537      2.06      2.08      2.10      2.13      2.15      2.18      2.21
     8.592      2.23      2.26      2.28      2.31      2.34      2.36      2.39
     8.648      2.42      2.44      2.47      2.50      2.53      2.56      2.58
     8.703      2.61      2.64      2.67      2.70      2.73      2.76      2.79
     8.758      2.82      2.85      2.88      2.91      2.94      2.97      3.00
     8.813      3.03      3.06      3.09      3.12      3.15      3.19      3.22
     8.869      3.25      3.28      3.32      3.35      3.38      3.42      3.45
     8.924      3.48      3.52      3.55      3.59      3.62      3.65      3.69
     8.979      3.72      3.76      3.80      3.83      3.87      3.90      3.94
     9.034      3.98      4.02      4.05      4.09      4.13      4.17      4.21
     9.090      4.25      4.29      4.34      4.38      4.42      4.46      4.51
     9.145      4.55      4.60      4.65      4.69      4.74      4.79      4.84
     9.200      4.89      4.94      4.99      5.05      5.10      5.16      5.21
     9.256      5.27      5.33      5.38      5.44      5.50      5.56      5.62
     9.311      5.68      5.74      5.81      5.87      5.93      6.00      6.06
     9.366      6.13      6.20      6.26      6.33      6.40      6.47      6.54
     9.421      6.61      6.68      6.75      6.82      6.89      6.96      7.04
     9.477      7.11      7.18      7.26      7.34      7.41      7.50      7.59
     9.532      7.68      7.78      7.88      8.00      8.12      8.25      8.40
     9.587      8.55      8.71      8.89      9.08      9.28      9.50      9.74
     9.642     10.00     10.28     10.58     10.89     11.23     11.58     11.96
     9.698     12.36     12.78     13.25     13.73     14.25     14.80     15.37
     9.753     15.99     16.64     17.31     18.05     18.81     19.64     20.49
     9.808     21.39     22.36     23.36     24.46     25.61     26.84     28.18
     9.863     29.58     31.11     32.69     34.36     36.12     37.92     39.82
     9.919     41.74     43.70     45.65     47.60     49.50     51.37     53.18
     9.974     54.92     56.61     58.10     59.53     60.83     61.98     63.05
    10.029     63.88     64.61     65.15     65.47     65.68     65.60     65.43
    10.084     65.07     64.54     63.93     63.09     62.16     61.06     59.85
    10.140     58.58     57.23     55.86     54.45     53.02     51.59     50.16
    10.195     48.74     47.34     45.98     44.65     43.37     42.11     40.91
    10.250     39.76     38.64     37.61     36.60     35.66     34.76     33.90
    10.306     33.11     32.35     31.64     30.96     30.32     29.73     29.14
    10.361     28.59     28.07     27.55     27.07     26.60     26.16     25.73
    10.416     25.32     24.92     24.53     24.16     23.80     23.44     23.10
    10.471     22.76     22.45     22.13     21.83     21.53     21.24     20.95
    10.527     20.67     20.39     20.13     19.87     19.61     19.36     19.12
    10.582     18.88     18.65     18.43     18.21     17.99     17.78     17.58
    10.637     17.38     17.19     17.00     16.83     16.65     16.48     16.32
    10.692     16.17     16.02     15.87     15.74     15.60     15.47     15.35
    10.748     15.23     15.12     15.01     14.90     14.80     14.70     14.60
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    10.803     14.51     14.42     14.34     14.25     14.17     14.09     14.02
    10.858     13.94     13.87     13.80     13.73     13.67     13.60     13.54
    10.913     13.47     13.41     13.35     13.29     13.23     13.17     13.11
    10.969     13.06     13.00     12.94     12.89     12.84     12.78     12.73
    11.024     12.68     12.62     12.57     12.52     12.47     12.42     12.37
    11.079     12.32     12.27     12.23     12.18     12.13     12.09     12.05
    11.134     12.00     11.96     11.92     11.88     11.84     11.80     11.76
    11.190     11.73     11.69     11.66     11.63     11.60     11.56     11.53
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    11.245     11.51     11.48     11.45     11.42     11.40     11.37     11.35
    11.300     11.32     11.30     11.28     11.26     11.23     11.21     11.19
    11.356     11.17     11.15     11.13     11.11     11.09     11.07     11.05
    11.411     11.03     11.01     11.00     10.98     10.96     10.94     10.92
    11.466     10.91     10.89     10.87     10.85     10.83     10.82     10.80
    11.521     10.78     10.77     10.75     10.73     10.71     10.70     10.68
    11.577     10.66     10.65     10.63     10.61     10.59     10.58     10.56
    11.632     10.54     10.53     10.51     10.49     10.47     10.46     10.44
    11.687     10.42     10.41     10.39     10.37     10.36     10.34     10.32
    11.742     10.30     10.29     10.27     10.25     10.23     10.22     10.20
    11.798     10.18     10.17     10.15     10.13     10.11     10.10     10.08
    11.853     10.06     10.04     10.03     10.01      9.99      9.97      9.96
    11.908      9.94      9.92      9.90      9.88      9.87      9.85      9.83
    11.963      9.81      9.79      9.78      9.76      9.74      9.72      9.70
    12.019      9.69      9.67      9.65      9.63      9.62      9.60      9.58
    12.074      9.56      9.54      9.53      9.51      9.49      9.48      9.46
    12.129      9.44      9.43      9.41      9.39      9.38      9.36      9.35
    12.184      9.33      9.32      9.30      9.29      9.27      9.26      9.24
    12.240      9.23      9.22      9.20      9.19      9.18      9.16      9.15
    12.295      9.14      9.12      9.11      9.10      9.09      9.08      9.06
    12.350      9.05      9.04      9.03      9.01      9.00      8.99      8.98
    12.406      8.97      8.96      8.94      8.93      8.92      8.91      8.90
    12.461      8.89      8.87      8.86      8.85      8.84      8.83      8.82
    12.516      8.81      8.79      8.78      8.77      8.76      8.75      8.74
    12.571      8.73      8.71      8.70      8.69      8.68      8.67      8.66
    12.627      8.65      8.63      8.62      8.61      8.60      8.59      8.58
    12.682      8.56      8.55      8.54      8.53      8.52      8.51      8.50
    12.737      8.48      8.47      8.46      8.45      8.44      8.43      8.41
    12.792      8.40      8.39      8.38      8.37      8.36      8.34      8.33
    12.848      8.32      8.31      8.30      8.28      8.27      8.26      8.25
    12.903      8.24      8.23      8.21      8.20      8.19      8.18      8.17
    12.958      8.15      8.14      8.13      8.12      8.11      8.09      8.08
    13.013      8.07      8.06      8.05      8.03      8.02      8.01      8.00
    13.069      7.99      7.97      7.96      7.95      7.94      7.92      7.91
    13.124      7.90      7.89      7.88      7.86      7.85      7.84      7.83
    13.179      7.81      7.80      7.79      7.78      7.76      7.75      7.74
    13.234      7.73      7.72      7.70      7.69      7.68      7.67      7.65
    13.290      7.64      7.63      7.62      7.60      7.59      7.58      7.57
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    13.345      7.55      7.54      7.53      7.52      7.50      7.49      7.48
    13.400      7.47      7.45      7.44      7.43      7.41      7.40      7.39
    13.456      7.38      7.36      7.35      7.34      7.33      7.31      7.30
    13.511      7.29      7.27      7.26      7.25      7.24      7.22      7.21
    13.566      7.20      7.19      7.17      7.16      7.15      7.13      7.12
    13.621      7.11      7.10      7.08      7.07      7.06      7.04      7.03
    13.677      7.02      7.00      6.99      6.98      6.97      6.95      6.94
    13.732      6.93      6.91      6.90      6.89      6.87      6.86      6.85
    13.787      6.83      6.82      6.81      6.80      6.78      6.77      6.76
    13.842      6.74      6.73      6.72      6.70      6.69      6.68      6.66
    13.898      6.65      6.64      6.62      6.61      6.60      6.58      6.57
    13.953      6.56      6.54      6.53      6.52      6.50      6.49      6.48
    14.008      6.46      6.45      6.44      6.43      6.41      6.40      6.39
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    14.063      6.37      6.36      6.35      6.34      6.32      6.31      6.30
    14.119      6.29      6.28      6.27      6.26      6.25      6.24      6.23
    14.174      6.22      6.21      6.20      6.19      6.19      6.18      6.17
    14.229      6.16      6.16      6.15      6.14      6.14      6.13      6.13
    14.284      6.12      6.12      6.11      6.11      6.10      6.10      6.10
    14.340      6.09      6.09      6.08      6.08      6.08      6.07      6.07
    14.395      6.07      6.06      6.06      6.06      6.06      6.05      6.05
    14.450      6.05      6.04      6.04      6.04      6.04      6.03      6.03
    14.506      6.03      6.03      6.02      6.02      6.02      6.02      6.01
    14.561      6.01      6.01      6.01      6.01      6.00      6.00      6.00
    14.616      6.00      5.99      5.99      5.99      5.99      5.99      5.98
    14.671      5.98      5.98      5.98      5.98      5.97      5.97      5.97
    14.727      5.97      5.96      5.96      5.96      5.96      5.96      5.95
    14.782      5.95      5.95      5.95      5.95      5.94      5.94      5.94
    14.837      5.94      5.94      5.93      5.93      5.93      5.93      5.93
    14.892      5.92      5.92      5.92      5.92      5.91      5.91      5.91
    14.948      5.91      5.91      5.90      5.90      5.90      5.90      5.90
    15.003      5.89      5.89      5.89      5.89      5.89      5.88      5.88
    15.058      5.88      5.88      5.87      5.87      5.87      5.87      5.87
    15.113      5.86      5.86      5.86      5.86      5.86      5.85      5.85
    15.169      5.85      5.85      5.85      5.84      5.84      5.84      5.84
    15.224      5.83      5.83      5.83      5.83      5.83      5.82      5.82
    15.279      5.82      5.82      5.81      5.81      5.81      5.81      5.81
    15.334      5.80      5.80      5.80      5.80      5.80      5.79      5.79
    15.390      5.79      5.79      5.78      5.78      5.78      5.78      5.78
    15.445      5.77      5.77      5.77      5.77      5.76      5.76      5.76
    15.500      5.76      5.76      5.75      5.75      5.75      5.75      5.74
    15.556      5.74      5.74      5.74      5.74      5.73      5.73      5.73
    15.611      5.73      5.72      5.72      5.72      5.72      5.72      5.71
    15.666      5.71      5.71      5.71      5.70      5.70      5.70      5.70
    15.721      5.70      5.69      5.69      5.69      5.69      5.68      5.68
    15.777      5.68      5.68      5.68      5.67      5.67      5.67      5.67
    15.832      5.66      5.66      5.66      5.66      5.65      5.65      5.65

WinTR-55, Version 1.00.10 Page  25 1/17/2018 7:06:06 PM 



WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    15.887      5.65      5.65      5.64      5.64      5.64      5.64      5.63
    15.942      5.63      5.63      5.63      5.62      5.62      5.62      5.62
    15.998      5.62      5.61      5.61      5.61      5.61      5.60      5.60
    16.053      5.60      5.60      5.60      5.59      5.59      5.59      5.59
    16.108      5.58      5.58      5.58      5.58      5.57      5.57      5.57
    16.163      5.57      5.56      5.56      5.56      5.56      5.56      5.55
    16.219      5.55      5.55      5.55      5.54      5.54      5.54      5.54
    16.274      5.53      5.53      5.53      5.53      5.52      5.52      5.52
    16.329      5.52      5.52      5.51      5.51      5.51      5.51      5.50
    16.384      5.50      5.50      5.50      5.49      5.49      5.49      5.49
    16.440      5.48      5.48      5.48      5.48      5.47      5.47      5.47
    16.495      5.47      5.47      5.46      5.46      5.46      5.46      5.45
    16.550      5.45      5.45      5.45      5.44      5.44      5.44      5.44
    16.606      5.43      5.43      5.43      5.43      5.42      5.42      5.42
    16.661      5.42      5.41      5.41      5.41      5.41      5.41      5.40
    16.716      5.40      5.40      5.40      5.39      5.39      5.39      5.39
    16.771      5.38      5.38      5.38      5.38      5.37      5.37      5.37
    16.827      5.37      5.36      5.36      5.36      5.36      5.35      5.35
 
WinTR-20 Version 1.10               Page  23                   01/17/2018 19:05 

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    16.882      5.35      5.35      5.34      5.34      5.34      5.34      5.33
    16.937      5.33      5.33      5.33      5.32      5.32      5.32      5.32
    16.992      5.31      5.31      5.31      5.31      5.30      5.30      5.30
    17.048      5.30      5.29      5.29      5.29      5.29      5.28      5.28
    17.103      5.28      5.28      5.27      5.27      5.27      5.27      5.26
    17.158      5.26      5.26      5.26      5.25      5.25      5.25      5.25
    17.213      5.24      5.24      5.24      5.24      5.23      5.23      5.23
    17.269      5.23      5.22      5.22      5.22      5.22      5.21      5.21
    17.324      5.21      5.21      5.20      5.20      5.20      5.20      5.19
    17.379      5.19      5.19      5.19      5.18      5.18      5.18      5.18
    17.434      5.17      5.17      5.17      5.17      5.16      5.16      5.16
    17.490      5.16      5.15      5.15      5.15      5.15      5.14      5.14
    17.545      5.14      5.14      5.13      5.13      5.13      5.13      5.12
    17.600      5.12      5.12      5.11      5.11      5.11      5.11      5.10
    17.656      5.10      5.10      5.10      5.09      5.09      5.09      5.09
    17.711      5.08      5.08      5.08      5.08      5.07      5.07      5.07
    17.766      5.07      5.06      5.06      5.06      5.06      5.05      5.05
    17.821      5.05      5.05      5.04      5.04      5.04      5.03      5.03
    17.877      5.03      5.03      5.02      5.02      5.02      5.02      5.01
    17.932      5.01      5.01      5.01      5.00      5.00      5.00      5.00
    17.987      4.99      4.99      4.99      4.99      4.98      4.98      4.98
    18.042      4.97      4.97      4.97      4.97      4.96      4.96      4.96
    18.098      4.96      4.95      4.95      4.95      4.95      4.94      4.94
    18.153      4.94      4.93      4.93      4.93      4.93      4.92      4.92
    18.208      4.92      4.92      4.91      4.91      4.91      4.91      4.90
    18.263      4.90      4.90      4.90      4.89      4.89      4.89      4.88
    18.319      4.88      4.88      4.88      4.87      4.87      4.87      4.87
    18.374      4.86      4.86      4.86      4.86      4.85      4.85      4.85
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    18.429      4.84      4.84      4.84      4.84      4.83      4.83      4.83
    18.484      4.83      4.82      4.82      4.82      4.81      4.81      4.81
    18.540      4.81      4.80      4.80      4.80      4.80      4.79      4.79
    18.595      4.79      4.79      4.78      4.78      4.78      4.77      4.77
    18.650      4.77      4.77      4.76      4.76      4.76      4.76      4.75
    18.706      4.75      4.75      4.74      4.74      4.74      4.74      4.73
    18.761      4.73      4.73      4.73      4.72      4.72      4.72      4.71
    18.816      4.71      4.71      4.71      4.70      4.70      4.70      4.70
    18.871      4.69      4.69      4.69      4.68      4.68      4.68      4.68
    18.927      4.67      4.67      4.67      4.67      4.66      4.66      4.66
    18.982      4.65      4.65      4.65      4.65      4.64      4.64      4.64
    19.037      4.64      4.63      4.63      4.63      4.62      4.62      4.62
    19.092      4.62      4.61      4.61      4.61      4.60      4.60      4.60
    19.148      4.60      4.59      4.59      4.59      4.59      4.58      4.58
    19.203      4.58      4.57      4.57      4.57      4.57      4.56      4.56
    19.258      4.56      4.56      4.55      4.55      4.55      4.54      4.54
    19.313      4.54      4.54      4.53      4.53      4.53      4.52      4.52
    19.369      4.52      4.52      4.51      4.51      4.51      4.50      4.50
    19.424      4.50      4.50      4.49      4.49      4.49      4.49      4.48
    19.479      4.48      4.48      4.47      4.47      4.47      4.47      4.46
    19.534      4.46      4.46      4.45      4.45      4.45      4.45      4.44
    19.590      4.44      4.44      4.43      4.43      4.43      4.43      4.42
    19.645      4.42      4.42      4.42      4.41      4.41      4.41      4.40
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    19.700      4.40      4.40      4.40      4.39      4.39      4.39      4.38
    19.756      4.38      4.38      4.38      4.37      4.37      4.37      4.36
    19.811      4.36      4.36      4.36      4.35      4.35      4.35      4.34
    19.866      4.34      4.34      4.34      4.33      4.33      4.33      4.32
    19.921      4.32      4.32      4.32      4.31      4.31      4.31      4.30
    19.977      4.30      4.30      4.30      4.29      4.29      4.29      4.28
    20.032      4.28      4.28      4.28      4.27      4.27      4.27      4.26
    20.087      4.26      4.26      4.26      4.25      4.25      4.25      4.24
    20.142      4.24      4.24      4.24      4.23      4.23      4.23      4.22
    20.198      4.22      4.22      4.22      4.21      4.21      4.21      4.20
    20.253      4.20      4.20      4.20      4.19      4.19      4.19      4.18
    20.308      4.18      4.18      4.18      4.17      4.17      4.17      4.16
    20.363      4.16      4.16      4.16      4.15      4.15      4.15      4.14
    20.419      4.14      4.14      4.13      4.13      4.13      4.13      4.12
    20.474      4.12      4.12      4.11      4.11      4.11      4.11      4.10
    20.529      4.10      4.10      4.09      4.09      4.09      4.09      4.08
    20.584      4.08      4.08      4.07      4.07      4.07      4.07      4.06
    20.640      4.06      4.06      4.05      4.05      4.05      4.04      4.04
    20.695      4.04      4.04      4.03      4.03      4.03      4.02      4.02
    20.750      4.02      4.02      4.01      4.01      4.01      4.00      4.00
    20.806      4.00      4.00      3.99      3.99      3.99      3.98      3.98
    20.861      3.98      3.97      3.97      3.97      3.97      3.96      3.96
    20.916      3.96      3.95      3.95      3.95      3.95      3.94      3.94
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    20.971      3.94      3.93      3.93      3.93      3.92      3.92      3.92
    21.027      3.92      3.91      3.91      3.91      3.90      3.90      3.90
    21.082      3.90      3.89      3.89      3.89      3.88      3.88      3.88
    21.137      3.87      3.87      3.87      3.87      3.86      3.86      3.86
    21.192      3.85      3.85      3.85      3.84      3.84      3.84      3.84
    21.248      3.83      3.83      3.83      3.82      3.82      3.82      3.82
    21.303      3.81      3.81      3.81      3.80      3.80      3.80      3.79
    21.358      3.79      3.79      3.79      3.78      3.78      3.78      3.77
    21.413      3.77      3.77      3.76      3.76      3.76      3.76      3.75
    21.469      3.75      3.75      3.74      3.74      3.74      3.73      3.73
    21.524      3.73      3.73      3.72      3.72      3.72      3.71      3.71
    21.579      3.71      3.70      3.70      3.70      3.70      3.69      3.69
    21.634      3.69      3.68      3.68      3.68      3.68      3.67      3.67
    21.690      3.67      3.66      3.66      3.66      3.65      3.65      3.65
    21.745      3.65      3.64      3.64      3.64      3.63      3.63      3.63
    21.800      3.62      3.62      3.62      3.61      3.61      3.61      3.61
    21.856      3.60      3.60      3.60      3.59      3.59      3.59      3.58
    21.911      3.58      3.58      3.58      3.57      3.57      3.57      3.56
    21.966      3.56      3.56      3.55      3.55      3.55      3.55      3.54
    22.021      3.54      3.54      3.53      3.53      3.53      3.52      3.52
    22.077      3.52      3.52      3.51      3.51      3.51      3.50      3.45
    22.132      3.45      3.44      3.44      3.44      3.44      3.43      3.43
    22.187      3.43      3.42      3.42      3.42      3.41      3.41      3.41
    22.242      3.41      3.40      3.40      3.40      3.39      3.39      3.39
    22.298      3.38      3.38      3.38      3.38      3.37      3.37      3.37
    22.353      3.36      3.36      3.36      3.35      3.35      3.35      3.35
    22.408      3.34      3.34      3.34      3.33      3.33      3.33      3.32
    22.463      3.32      3.32      3.32      3.31      3.31      3.31      3.30
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                                    La Habra                                    
                                DMA 'A' PROPOSED                                

   Line    
Start Time   ------------ Flow Values @ time increment of  0.008 hr ------------
      (hr)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

    22.519      3.30      3.30      3.29      3.29      3.29      3.29      3.28
    22.574      3.28      3.28      3.27      3.27      3.27      3.26      3.26
    22.629      3.26      3.26      3.25      3.25      3.25      3.24      3.24
    22.684      3.24      3.23      3.23      3.23      3.22      3.22      3.22
    22.740      3.22      3.21      3.21      3.21      3.20      3.20      3.20
    22.795      3.19      3.19      3.19      3.19      3.18      3.18      3.18
    22.850      3.17      3.17      3.17      3.16      3.16      3.16      3.16
    22.906      3.15      3.15      3.15      3.14      3.14      3.14      3.13
    22.961      3.13      3.13      3.12      3.12      3.12      3.12      3.11
    23.016      3.11      3.11      3.10      3.10      3.10      3.09      3.09
    23.071      3.09      3.09      3.08      3.08      3.08      3.07      3.07
    23.127      3.07      3.06      3.06      3.06      3.05      3.05      3.05
    23.182      3.05      3.04      3.04      3.04      3.03      3.03      3.03
    23.237      3.02      3.02      3.02      3.02      3.01      3.01      3.01
    23.292      3.00      3.00      3.00      2.99      2.99      2.99      2.98
    23.348      2.98      2.98      2.98      2.97      2.97      2.97      2.96
    23.403      2.96      2.96      2.95      2.95      2.95      2.94      2.94
    23.458      2.94      2.94      2.93      2.93      2.93      2.92      2.92
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
    23.513      2.92      2.91      2.91      2.91      2.90      2.90      2.90
    23.569      2.90      2.89      2.89      2.89      2.88      2.88      2.88
    23.624      2.87      2.87      2.87      2.86      2.86      2.86      2.86
    23.679      2.85      2.85      2.85      2.84      2.84      2.84      2.83
    23.734      2.83      2.83      2.82      2.82      2.82      2.82      2.81
    23.790      2.81      2.81      2.80      2.80      2.80      2.79      2.79
    23.845      2.79      2.78      2.78      2.78      2.78      2.77      2.77
    23.900      2.77      2.76      2.76      2.76      2.75      2.75      2.75
    23.956      2.74      2.74      2.74      2.74      2.73      2.73      2.72
    24.011      2.72      2.71      2.70      2.69      2.67      2.65      2.62
    24.066      2.60      2.56      2.52      2.47      2.42      2.36      2.29
    24.121      2.22      2.15      2.07      1.99      1.91      1.82      1.74
    24.177      1.65      1.57      1.46      1.37      1.29      1.22      1.14
    24.232      1.07      1.00      0.94      0.88      0.82      0.77      0.72
    24.287      0.67      0.62      0.58      0.54      0.50      0.47      0.44
    24.342      0.40      0.36      0.32      0.30      0.28      0.26      0.23
    24.398      0.20      0.18      0.16      0.15      0.14      0.13      0.12
    24.453      0.12      0.11      0.10      0.10      0.09      0.08      0.08
    24.508      0.07      0.07      0.06      0.06      0.06                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WinTR-20 Version 1.10               Page  26                   01/17/2018 19:05 

                                    La Habra                                    
                                DMA 'A' PROPOSED                                

 Area or    Drainage              ----------- Peak Flow by Storm -----------
  Reach       Area   Alternate       2-Yr                                        
Identifier   (sq mi)               (cfs)     (cfs)     (cfs)     (cfs)     (cfs)

DMA 'A'       0.043                14.83                                        
DMA 'B'       0.031                12.84                                        
DMA 'C'       0.117                32.68                                        
DMA 'E'       0.008                 5.36                                        
DMA 'F'       0.003                 1.47                                        
OUTLET        0.201                65.68                                        
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WinTR-20 Printed Page File      Beginning of Input Data List 
TR20.inp                                                                        

WinTR-20: Version 1.10                  0         0         0.05                
bra                                                                         (continued)
DMA 'A' PROPOSED                                                                
                                           STORM 2-Yr      
SUB-AREA:                                                                       
          DMA 'A'   Outlet              .04266    87.       .28                 
          DMA 'B'   Outlet              .03078    89.       .258                
          DMA 'C'   Outlet              .11656    85.       .316                
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Feasibility Worksheets 



Preliminary Water Quality Management Plan (WQMP)  
“Rancho La Habra” – VTTM 17845 
Permit No. TBD 
 

CalAtlantic Homes  Attachment 

Table 2.7: Infiltration BMP Feasibility Worksheet 

 Infeasibility Criteria Yes No 

1 
Would Infiltration BMPs pose significant risk for groundwater 
related concerns? Refer to Appendix VII (Worksheet I) for 
guidance on groundwater-related infiltration feasibility criteria.  

 X 

Provide basis:  
Based on TGD and County of Orange GIS data, there are no restrictions for infiltration. 

2 

Would Infiltration BMPs pose significant risk of increasing risk of 
geotechnical hazards that cannot be mitigated to an acceptable 
level? (Yes if the answer to any of the following questions is yes, 
as established by a geotechnical expert):  
The BMP can only be located less than 50 feet away from slopes 
steeper than 15 percent. 
The BMP can only be located less than eight feet from building 
foundations or an alternative setback. 
A study prepared by a geotechnical professional or an available 
watershed study substantiates that stormwater infiltration would 
potentially result in significantly increased risks of geotechnical 
hazards that cannot be mitigated to an acceptable level. 

 X 

Provide basis:  
Per TGD, site is not located in plume or contamination area. No restrictions placed by geotechnical 
engineer. 

3 Would infiltration of the DCV from drainage area violate 
downstream water rights? 

 X 

Provide basis: 
No restrictions on water rights for project site. 

 Partial Infeasibility Criteria Yes No 

4 
Is proposed infiltration facility located on HSG D soils or the site 
geotechnical investigation identifies presence of soil characteristics 
which support categorization as D soils? 

X  

Provide basis: 
Per NRCS Web Soil Survey data, site resides on HSG Group C and D soils, which is not recommended 
for infiltration.  

5 
Is measured infiltration rate below proposed facility less than 0.3 
inches per hour? This calculation shall be based on the methods 
described in Appendix VII. 

 X 

Provide basis: Based on the predominate soils type being type C, infiltration is not recommended.  
Infiltration testing will be performed to verify infeasibility. 



Preliminary Water Quality Management Plan (WQMP)  
“Rancho La Habra” – VTTM 17845 
Permit No. TBD 
 

CalAtlantic Homes  Attachment 

Table 2.7: Infiltration BMP Feasibility Worksheet 

 Infeasibility Criteria Yes No 

6 

Would reduction of over pre-developed conditions cause 
impairments to downstream beneficial uses, such as change of 
seasonality of ephemeral washes or increased discharge of 
contaminated groundwater to surface waters? 

 X 

Provide citation to applicable study and summarize findings relative to the amount of infiltration that is 
permissible: 
Project discharges to storm drains and channels that are not ephemeral. 

7 

Would an increase in infiltration over pre-developed conditions 
cause impairments to downstream beneficial uses, such as change 
of seasonality of ephemeral washes or increased discharge of 
contaminated groundwater to surface waters? 

 X 

Provide citation to applicable study and summarize findings relative to the amount of infiltration that is 
permissible:  
Based on TGD and county GIS records, no restrictions on infiltration due to groundwater concerns. 

Infiltration Screening Results (check box corresponding to result): 

8 

Is there substantial evidence that infiltration from the project would 
result in a significant increase in I&I to the sanitary sewer that 
cannot be sufficiently mitigated? (See Appendix XVII)  
Provide narrative discussion and supporting evidence: 
Per TGD and County of Orange GIS data, project is not located 
in an area where increase in I&I to the sanitary sewer is of 
concern. 

 X 

9 
If any answer from row 1-3 is yes: infiltration of any volume is not 
feasible within the DMA or equivalent. 

Provide basis: 
Answers to all questions 
are “no”. 

10 

If any answer from row 4-7 is yes, infiltration is permissible but is 
not presumed to be feasible for the entire DCV. Criteria for 
designing biotreatment BMPs to achieve the maximum feasible 
infiltration and ET shall apply. 

Provide basis: 
Based on the predominate 
soils type being type C, 
infiltration is not 
recommended.  Infiltration 
testing will be performed 
to verify infeasibility. 

11 
If all answers to rows 1 through 11 are no, infiltration of the full 
DCV is potentially feasible, BMPs must be designed to infiltrate the 
full DCV to the maximum extent practicable. 

Provide basis: 
Answer to item 4 is yes 
item 5 will be field verified 
as infeasible 
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Worksheet J: Summary of Harvested Water Demand and Feasibility 

1 What demands for harvested water exist in the tributary area (check all that apply): 

2 Toilet and urinal flushing  

3 Landscape irrigation  

4 Other:_______________________________________________________  

5 What is the design capture storm depth? (Figure III.1) d 0.95 inches 

6 What is the project size? 150.8 ac. A 150.8 ac 

7 What is the acreage of impervious area? IA 50.4 ac 

 For projects with multiple types of demand (toilet flushing, irrigation demand, and/or other demand) 

8 
What is the minimum use required for partial capture?  
(Table X.6) 

 gpd 

9 
What is the project estimated wet season total daily use 
(Section X.2)? 

 gpd 

10 Is partial capture potentially feasible? (Line 9 > Line 8?)   

 For projects with only toilet flushing demand   

11 What is the minimum TUTIA for partial capture? (Table X.7) 117 users/ac 

12 
What is the project estimated TUTIA?  
   (420 units = 1,260 users per 50.4 ac imp = 25.0 users/ac) 

25.0 users/ac 

13 Is partial capture potentially feasible? (Line 12 > Line 11?) No  

 For projects with only irrigation demand   

14 
What is the minimum irrigation area required based on 
conservation landscape design? (Table X.8) 

53.9 ac 

15 
What is the proposed project irrigated area? (multiply 
conservation landscaping by 1; multiply active turf by 2) 33.3 ac 

16 Is partial capture potentially feasible? (Line 15 > Line 14?) No  

Provide supporting assumptions and citations for controlling demand calculation: 
Item 11 – From Table X.7 – 117 users/imp acre 
Item 12 – Estimate based on 420 units and 3 residents per unit. = 1,260 users / 50.4 ac imp 
Item 14 – From Table X.8 – KL = 0.35, DepthDC = 0.95, Santa Ana. (1.07 * 50.4 acres = 53.9 acres) 
Item 15 – 26.9 ac (common area landscaping) x 1.0 + 3.2 ac (common area turf) * 2 = 33.3 ac 
Since the project’s toilet flushing and irrigation demands are less than the minimum based on Tables X.7 
and X.8 of the TGD, the project does not have the demand necessary to consider harvest and use 
feasible. 
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BMP Details 
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Hydrologic Source Controls (HSC) 
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HSC-2: Impervious Area Dispersion 

Impervious area dispersion refers to the practice of routing 

runoff from impervious areas, such as rooftops, walkways, 

and patios onto the surface of adjacent pervious areas.  

Runoff is dispersed uniformly via splash block or dispersion 

trench and soaks into the ground as it move slowly across the 

surface of pervious areas.  Minor ponding may occur, but it is 

not the intent of this practice to actively promote localized 

on-lot storage (See HSC-1: Localized On-Lot Infiltration). 

Feasibility Screening Considerations 

 Impervious area dispersion can be used where infiltration 
would otherwise be infeasible, however dispersion depth 
over landscaped areas should be limited by site-specific 
conditions to prevent standing water or geotechnical 
issues.  

Opportunity Criteria 

 Rooftops and other low traffic impervious surface present in 
drainage area. 

 Soils are adequate for infiltration.  If not, soils can be 
amended to improve capacity to absorb dispersed water (see MISC-2: Amended Soils).  

 Significant pervious area present in drainage area with shallow slope 

 Overflow from pervious area can be safely managed. 

OC-Specific Design Criteria and Considerations 

□  
Soils should be preserved from their natural condition or restored via soil amendments to meet 
minimum criteria described in Section . 

□  
A minimum of 1 part pervious area capable of receiving flow should be provided for every 2 
parts of impervious area disconnected. 

□  

The pervious area receiving flow should have a slope ≤ 2 percent and path lengths of ≥ 20 feet 
per 1000 sf of impervious area. 

□  
Dispersion areas should be maintained to remove trash and debris, loose vegetation, and 
protect any areas of bare soil from erosion. 

□  Velocity of dispersed flow should not be greater than 0.5 ft per second to avoid scour. 

Calculating HSC Retention Volume 

 The retention volume provided by downspout dispersion is a function of the ratio of impervious to 
pervious area and the condition of soils in the pervious area. 

 Determine flow patterns in pervious area and estimate footprint of pervious area receiving 
dispersed flow.  Calculate the ratio of pervious to impervious area.   

 Check soil conditions using the soil condition design criteria below; amend if necessary. 

 Look up the storm retention depth, dHSC from the chart below.   

 

Simple Downspout Dispersion 

Source: 

toronto.ca/environment/water.htm 

Also known as: 

 Downspout disconnection 

 Impervious area 
disconnection 

 Sheet flow dispersion 
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 The max dHSC is equal to the design storm 
depth for the project site. 

Soil Condition Design Criteria 

□ Maximum slope of 2 percent 

□ Well-established lawn or landscaping 

□ Minimum soil amendments per criteria in 
MISC-2: Amended Soils. 

 

Configuration for Use in a Treatment Train 

 Impervious area disconnection is an HSC 
that may be used as the first element in 
any treatment train 

 The use of impervious area disconnection 
reduces the sizing requirement for 
downstream LID and/or treatment control 
BMPs 

Additional References for Design Guidance 

 SMC LID Manual (pp 131) 
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf 

 City of Portland Bureau of Environmental Services. 2010. How to manage stormwater – 
Disconnect Downspouts. http://www.portlandonline.com/bes/index.cfm?c=43081&a=177702 

 Seattle Public Utility: 
http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/sp
u01_006395.pdf 

 Thurston County, Washington State (pp 10):  
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-
Control_Rev11Jan24.pdf 

  

1 
Pervious area used in calculation should 

only include the pervious area receiving 
flow, not pervious area receiving only direct 
rainfall or upslope pervious drainage. 

http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://www.portlandonline.com/bes/index.cfm?c=43081&a=177702
http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/spu01_006395.pdf
http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/spu01_006395.pdf
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-Control_Rev11Jan24.pdf
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-Control_Rev11Jan24.pdf
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HSC-3: Street Trees 

By intercepting rainfall, trees can provide several aesthetic and 
stormwater benefits including peak flow control, increased 
infiltration and ET, and runoff temperature reduction.  The 
volume of precipitation intercepted by the canopy reduces the 
treatment volume required for downstream treatment BMPs.  
Shading reduces the heat island effect as well as the 
temperature of adjacent impervious surfaces, over which 
stormwater flows, and thus reduces the heat transferred to 
downstream receiving waters.  Tree roots also strengthen the 
soil structure and provide infiltrative pathways, simultaneously 
reducing erosion potential and enhancing infiltration.  

Feasibility Screening Considerations 

 Not applicable 

Opportunity Criteria 

 Street trees can be incorporated in green streets designs along sidewalks, streets, parking lots, or 
driveways. 

 Street trees can be used in combination with bioretention systems along medians or in traffic 
calming bays.   

 There must be sufficient space available to accommodate both the tree canopy and root system. 

OC-Specific Design Criteria and Considerations 

□ 
Mature tree canopy, height, and root system should not interfere with subsurface utilities, 
suspended powerlines, buildings and foundations, or other existing or planned structures.  
Required setbacks should be adhered to. 

□ Depending on space constarints, a 20 to 30 foot diameter canopy (at maturity) is recommended 
for stormwater mitigation.  

□ Native, drought-tolerant species should be selected in order to minimize irrigation requirements 
and improve the long-term viability of trees. 

□ Trees should not impede pedstrian or vehicle sight lines. 

□ Planting locations should receive adequate sunlight and wind protection; other environmental 
factors should be considered prior to planting.  

□ Frequency and degree of vegetation management and maintenance should be considered with 
respect to owner capabilities (e.g., staffing, funding, etc.). 

□ 
Soils should be preserved in their natural condition (if appropriate for planting) or restored via 
soil amendments to meet minimum criteria described in MISC-2: Amended Soils. If necessary, a 
landscape architect or plant biologist should be consulted. 

□ 
A street tree selection guide, such as that specific to the City of Los Angeles, may need to be 
consulted to select species appropriate for the site design constraints (e.g., parkway size, tree 
height, canopy spread, etc.) 

□ Infiltration should not cause geotechnical hazards related to adjacent structures (buildings, 

Also known as: 
 Canopy interception 

 

Street trees 
Source: Geosyntec Consultants 
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roadways, sidewalks, utilities, etc.) 

Calculating HSC Retention Volume 

 The retention volume provided by streets trees via canopy interception is dependent on the tree 
species, time of the year, and maturity. 

 To compute the retention depth, the expected impervious area covered by the full tree canopy 
after 4 years of growth must be computed (IAHSC). The maximum retention depth credit for 
canopy interception (dHSC) is 0.05 inches over the area covered by the canopy at 4 years of 
growth.  

Configuration for Use in a Treatment Train 

 As a HSC, street trees would serve as the first step in a treatment train by reducing the treatment 
volume and flow rate of a downstream treatment BMP.  

Additional References for Design Guidance 

 California Stormwater BMP Handbook. 
http://www.cabmphandbooks.com/Documents/Development/Section_3.pdf 

 City of Los Angeles, Street Tree Division - Street Tree Selection Guide. 
http://bss.lacity.org/UrbanForestryDivision/StreetTreeSelectionGuide.htm 

 Portland Stormwater Management Manual. 
http://www.portlandonline.com/bes/index.cfm?c=35122&a=55791 

 San Diego County – Low Impact Development Fact Sheets. 
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf 
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The Urban Impact
For hundreds of years natural wetlands surrounding our shores have played an integral role as 
nature’s stormwater treatment system.  But as our cities grow and develop, these natural wet-
lands have perished under countless roads, rooftops, 

and parking lots.

Plant A Wetland
Without natural wetlands our cities are deprived of water purification, flood control, and land 
stability.  Modular Wetlands and the MWS Linear re-establish nature’s presence and rejuvenate 
water ways in urban areas.

MWS Linear
The Modular Wetland System Linear represents a pioneering breakthrough in stormwater tech-
nology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller 
footprint and higher treatment capacity.  While most biofilters use little or no pre-treatment, the 
MWS Linear incorporates an advanced pre-treatment chamber that includes separation and pre-
filter cartridges.  In this chamber sediment and hydrocarbons are removed from runoff before it 
enters the biofiltration chamber, in turn reducing maintenance costs and improving performance.  



Parking Lots
Parking lots are designed to maximize space and 
the MWS Linear’s 4 ft. standard planter width al-
lows for easy integration into parking lot islands 
and other landscape medians.

Mixed Use
The MWS Linear can be installed as a raised plant-
er to treat runoff from rooftops or patios, making 
it perfect for sustainable “live-work” spaces.

Industrial
Many states enforce strict regulations for dis-
charges from industrial sites. The MWS Linear has 
helped various sites meet difficult EPA mandated 
effluent limits for dissolved metals and other pol-
lutants.

Residential
Low to high density developments can benefit 
from the versatile design of the MWS Linear. The 
system can be used in both decentralized LID de-
sign and cost-effective end-of-the-line configura-
tions.

Streets
Street applications can be challenging due to 
limited space. The MWS Linear is very adaptable, 
and offers the smallest footprint to work around 
the constraints of existing utilities on retrofit pro-
jects.

Commercial
Compared to bioretention systems, the MWS Lin-
ear can treat far more area in less space - meeting 
treatment and volume control requirements.

Applications
The MWS Linear has been successfully used on numerous new construction and retrofit projects.  The system’s 
superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 
rooftops, streetscapes, parking lots, and industrial sites.

More applications are available on our website:  www.ModularWetlands.com/Applications
• Agriculture
• Reuse

• Low Impact Development
• Waste Water
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Configurations
The MWS Linear is the preferred biofiltration system of Civil Engineers across the country due to its versatile 
design.  This highly versatile system has available “pipe-in” options on most models, along with built-in curb or 
grated inlets for simple integration into your stormdrain design.

Curb Type
The Curb Type configuration accepts sheet flow through a curb opening and is 
commonly used along road ways and parking lots.  It can be used in sump or 
flow by conditions.  Length of curb opening varies based on model and size.

Grate Type
The Grate Type configuration offers the same features and benefits as the Curb 
Type but with a grated/drop inlet above the systems pre-treatment chamber.  
It has the added benefit of allowing for pedestrian access over the inlet.  ADA 
compliant grates are available to assure easy and safe access. The Grate Type 
can also be used in scenarios where runoff needs to be intercepted on both 
sides of landscape islands.

Downspout Type
The Downspout Type is a variation of the Vault Type and is designed to accept a 
vertical downspout pipe from roof top and podium areas.  Some models have 
the option of utilizing an internal bypass, simplifying the overall design.  The 
system can be installed as a raised planter and the exterior can be stuccoed or 
covered with other finishes to match the look of adjacent buildings.

Vault Type
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pre-treatment chamber, meaning the MWS Linear can be used 
in end-of-the-line installations.  This greatly improves feasibility over typical 
decentralized designs that are required with other biofiltration/bioretention 
systems.  Another benefit of the “pipe in” design is the ability to install the 
system downstream of underground detention systems to meet water quality 
volume requirements. 
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Cartridge Housing

Pre-filter Cartridge

Curb Inlet

Individual Media Filters

Advantages & Operation
The MWS Linear is the most efficient and versatile biofiltration system on the market, and the only system with 
horizontal flow which improves performance, reduces footprint, and minimizes maintenance.  Figure-1 and 
Figure-2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

• Horizontal Flow Biofiltration
• Greater Filter Surface Area
• Pre-Treatment Chamber

• Patented Perimeter Void Area
• Flow Control
• No Depressed Planter Area 

Separation
• Trash, sediment, and debris are separated before   
 entering the pre-filter cartridges
• Designed for easy maintenance access

Pre-Filter Cartridges
• Over 25 ft2 of surface area per cartridge
• Utilizes BioMediaGREEN filter material
• Removes over 80% of TSS & 90% of hydrocarbons
• Prevents pollutants that cause clogging from       
 migrating to the biofiltration chamber

Pre-Treatment1
1

2

Drain-Down Line

1
2Vertical Underdrain 

Manifold

Featured Advantages
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Fig. 1

Horizontal Flow 
• Less clogging than downward flow biofilters
• Water flow is subsurface
• Improves biological filtration

Patented Perimeter Void Area
• Vertically extends void area between the walls   
 and the WetlandMEDIA on all four sides.
• Maximizes surface area of the media for higher   
 treatment capacity

WetlandMEDIA 
• Contains no organics and removes phosphorus
• Greater surface area and 48% void space
• Maximum evapotranspiration
• High ion exchange capacity and light weight

Flow Control
• Orifice plate controls flow of water through  
 WetlandMEDIA to a level lower than the     
 media’s capacity.
• Extends the life of the media and improves  
 performance

Drain-Down Filter
• The Drain-Down is an optional feature that  
 completely drains the pre-treatment       
 chamber
• Water that drains from the pre-treatment      
 chamber between storm events will be   
 treated

2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems.Fig. 2 - Top View

Biofiltration2

Discharge3

Perimeter Void Area

3

4

3
Flow Control Riser

Drain-Down Line

Outlet Pipe
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Orientations

Bypass

Internal Bypass Weir (Side-by-Side Only)
The Side-By-Side orientation places the pre-treat-
ment and discharge chambers adjacent to one an-
other allowing for integration of internal bypass.  
The wall between these chambers can act as a by-
pass weir when flows exceed the system’s treatment 
capacity, thus allowing bypass from the pre-treat-
ment chamber directly to the discharge chamber.

External Diversion Weir Structure
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where run-
off is being piped to the system. These simple and 
effective structures are generally configured with  
two outflow pipes.  The first is a smaller pipe on the 
upstream side of the diversion weir - to divert low 
flows over to the MWS Linear for treatment.  The 
second is the main pipe that receives water once the 
system has exceeded treatment capacity and water 
flows over the weir.

Flow By Design
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass by 
the MWS Linear and into the standard inlet down-
stream. 

End-To-End
The End-To-End orientation places the pre-treat-
ment and discharge chambers on opposite ends of 
the biofiltration chamber therefore minimizing the 
width of the system to 5 ft (outside dimension).  This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks limit 
the amount of space available for installation. One 
limitation of this orientation is bypass must be ex-
ternal.

Side-By-Side
The Side-By-Side orientation places the pre-treat-
ment and discharge chamber adjacent to one an-
other with the biofiltration chamber running paral-
lel on either side. This minimizes the system length, 
providing a highly compact footprint. It has been 
proven useful in situations such as streets with di-
rectly adjacent sidewalks, as half of the system can 
be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below.  

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the low 
flows and channels them over to a connecting pipe 
exiting out the wall of the inlet and leading to the 
MWS Linear. The DVERT is perfect for retrofit and 
green street applications that allows the MWS Lin-
ear to be installed anywhere space is available. 

DVERT Low Flow Diversion

DVERT Trough
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Rhode Island DEM Approved
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% Pathogens, 30% Total Phosphorus for discharges to freshwater 
systems, and 30% Total Nitrogen for discharges to saltwater or tidal systems.

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center, issued a 
technical evaluation report noting removal rates up to 84% TSS, 70% Total Phosphorus, 
68.5% Total Zinc, and more.

Washington State DOE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, En-
hanced, and Phosphorus treatment at 1 gpm/ft2 loading rate.  The highest performing BMP 
on the market for all main pollutant categories. 

Approvals
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the most 
prestigious and demanding agencies in the nation, and perhaps the world.  

DEQ Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear, the highest 
phosphorus removal rating for manufactured treatment devices to meet the new Virginia 
Stormwater Management Program (VSMP) Technical Criteria.

VA

TSS
Total

Phosphorus
Ortho 

Phosphorus
Nitrogen Dissolved Zinc

Dissolved 
Copper

Total Zinc
Total 

Copper
Motor Oil

85% 64% 67% 45% 66% 38% 69% 50% 95%

Performance
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for TSS, 
heavy metals, nutrients, hydrocarbons and bacteria.  Since 2007 the MWS Linear has been field tested on nu-
merous sites across the country.  With it’s advanced pre-treatment chamber and innovative horizontal flow 
biofilter, the system is able to effectively remove pollutants through a combination of physical, chemical, and 
biological filtration processes. With the same biological processes found in natural wetlands, the MWS Linear 
harnesses natures ability to process, transform, and remove even the most harmful pollutants. 
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Treatment Flow Sizing Table

Model # Dimensions WetlandMedia
Surface Area

Treatment Flow 
Rate (cfs)

MWS-L-4-4 4’ x 4’ 23 ft2 0.052

MWS-L-4-6 4’ x 6’ 32 ft2 0.073

MWS-L-4-8 4’ x 8’ 50 ft2 0.115

MWS-L-4-13 4’ x 13’ 63 ft2 0.144

MWS-L-4-15 4’ x 15’ 76 ft2 0.175

MWS-L-4-17 4’ x 17’ 90 ft2 0.206

MWS-L-4-19 4’ x 19’ 103 ft2 0.237

MWS-L-4-21 4’ x 21’ 117 ft2 0.268

MWS-L-8-8 8’ x 8’ 100 ft2 0.230

MWS-L-8-12 8’ x 12’ 151 ft2 0.346

MWS-L-8-16 8’ x 16’ 201 ft2 0.462

Flow Based Sizing
The MWS Linear can be used in stand alone applica-
tions to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can ac-
cept inflow pipes several feet below the surface it can 
be used not only in decentralized design applications 
but also as a large central end-of-the-line application 
for maximum feasibility.

Volume Based Sizing
Many states require treatment of a water quality volume and do not offer the option of flow based design.  The 
MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design 
installed downstream of ponds, detention basins, and underground storage systems.

Treatment Volume Sizing Table

Model # Treatment Capacity (cu. ft.)
@ 24-Hour Drain Down

Treatment Capacity (cu. ft.)
@ 48-Hour Drain Down

MWS-L-4-4 1140 2280

MWS-L-4-6 1600 3200

MWS-L-4-8 2518 5036

MWS-L-4-13 3131 6261

MWS-L-4-15 3811 7623

MWS-L-4-17 4492 8984

MWS-L-4-19 5172 10345

MWS-L-4-21 5853 11706

MWS-L-8-8 5036 10072

MWS-L-8-12 7554 15109

MWS-L-8-16 10073 20145
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Installation
The MWS Linear is simple, easy to install, and has a space efficient design that offers lower excavation and in-
stallation costs compared to traditional tree-box type systems.  The structure of the system resembles pre-cast 
catch basin or utility vaults and is installed in a similar fashion.  

The system is delivered fully assembled for quick in-
stallation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians are available to supervise 
installations and provide technical support.

Plant Selection
Abundant plants, trees, and grasses bring value and an aesthetic benefit to any urban setting, but those in the 
MWS Linear do even more - they increase pollutant removal.  What’s not seen, but very important, is that below 
grade the stormwater runoff/flow is being subjected to nature’s secret weapon: a dynamic physical, chemi-
cal, and biological process working to break down and remove non-point source pollutants.  The flow rate is 
controlled in the MWS Linear, giving the plants more “contact time” so that pollutants are more successfully 
decomposed, volatilized and incorporated into the biomass of The MWS 
Linear’s micro/macro flora and fauna.

A wide range of plants are suitable for use in the MWS Linear, but selec-
tions vary by location and climate.  View suitable plants by selecting the 
list relative to your project location’s hardy zone.  

Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 

Maintenance
Reduce your maintenance costs, man hours, and materials with the MWS Linear.  Unlike other biofiltration 
systems that provide no pre-treatment, the MWS Linear is a self-contained treatment train which incorporates 
simple and effective pre-treatment.  

Maintenance requirements for the biofilter itself are almost completely 
eliminated, as the pre-treatment chamber removes and isolates trash, 
sediments, and hydrocarbons.  What’s left is the simple maintenance 
of an easily accessible pre-treatment chamber that can be cleaned by 
hand or with a standard vac truck.  Only periodic replacement of low-
cost media in the pre-filter cartridges is required for long term opera-
tion and there is absolutely no need to replace expensive biofiltration 
media.
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Installation Guidelines for  
Modular Wetland System 

 
 

Delivery & Unloading/Lifting 
 

1. Modular Wetland Systems, Inc. shall deliver the unit(s) to the site in coordination with 
the Contractor.  
 

2. The Contractor will require spreader bars and chains/cables to safely and securely lift 
the main structure, lids and risers (if applicable). Modular Wetlands will supply a set of 
suitable lifting hooks, knuckles, shackles and eye bolts with each project at no extra 
charge. 
 

3. The main structure and lid can be lifted together or separately.  
 
Please see Modular Wetland Weights and Lifting Details. Contact Modular Wetlands 
for additional lifting details.  
 
 

Inspection 
 

1. Inspection of the Modular Wetland unit and all parts contained in or shipped outside of 
the unit shall be inspected at time of delivery by the site Engineer/Inspector and the 
Contractor. Any non-conformance to approved drawings or damage to any part of the 
system shall be documented on the Modular Wetland shipping ticket. Damage to the 
unit during and after unloading shall be corrected at the expense of the Contractor. 
Any necessary repairs to the Modular Wetland unit shall be made to the acceptance of 
the Engineer/Inspector. 

 
 
Site Preparation 
 

1. The Contractor is responsible for providing adequate and complete site/inlet protection 
when the Modular Wetland unit is installed prior to final site stabilization (full 
landscaping, grass cover, final paving, and street sweeping completed). 
 

2. The Contractor shall adhere to all jurisdictional and/or OSHA safety rules in providing 
temporary shoring of the excavation. 
 

3. The Contractor or Owner is responsible for appropriately barricading the Modular 
Wetland unit from traffic (in accordance with local codes). 
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Installation Guidelines for  
Modular Wetland System 

 
 

Installation  
 

1. Each unit shall be constructed at the locations and elevations according to the sizes 
shown on the approved drawings. Any modifications to the elevation or location shall 
be at the direction of and approved by the Engineer. 
 

2. The unit shall be placed on the compacted sub-grade with a minimum 6-inch gravel 
base matching the final grade of the curb line in the area of the unit. The unit is to be 
placed such that the unit and top slab match the grade of the curb in the area of the 
unit. Compact undisturbed sub-grade materials to 95% of maximum density at +1% to 
2% of the optimum moisture. Unsuitable material below sub-grade shall be replaced to 
site engineer’s approval. Please see Modular Wetlands Weights and Lifting Details. 
Contact Modular Wetlands for guidance where slope exceeds 5%. 
 

3. Once the unit is set, the internal wooden forms and protective silt fabric cover must be 
left intact (if WetlandMedia pre-installed). The top lid(s) should be sealed onto the box 
section before backfilling, using a non-shrink grout, butyl rubber or similar waterproof 
seal. The boards on the top of the lid and boards sealed in the unit’s throat must NOT 
be removed. The Supplier will remove these sections at the time of activation. 
 

4. Outlet connections shall be aligned and sealed to meet the approved drawings with 
modifications necessary to meet site conditions and local regulations. The correct 
outlet will be marked on the Modular Wetland unit. 
 

5. Backfilling should be performed in a careful manner, bringing the appropriate fill 
material up in 6-inch lifts on all sides. Precast sections shall be set in a manner that 
will result in a watertight joint. In all instances, installation of the Modular Wetland unit 
shall conform to ASTM specification C891 “Standard Practice for Installation of 
Underground Precast Utility Structures” unless specified otherwise in contract 
documents. 
 

6. It is the responsibility of the Contractor to provide curb and gutter and transition to the 
Modular Wetland unit for proper stormwater flow into the system through the throat, 
pipe or grate opening. A standard drawing of the throat and gutter detail is available in 
the following section; however the plans and contract documents supersede all 
standard drawings. Several variations of the standard design are available. Effective 
bypass for the Modular Wetland System is essential for correct operation (i.e. bypass 
to an overflow at lower elevation). 
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Installation Procedure 
 
 
 

 
A set of lifting hooks, shackles, knuckles 
and eye bolts are provided by Modular  
Wetlands with the first delivery of every  
project. 
 
The contractor MUST provide all rigging  
And lifting apparatus, such as all cables 
and chains or straps. 
 
 
 
 
 
 
 
It is the contractor’s responsibility to provide 
suitable lifting equipment to off-load the 
Modular Wetland unit.  
 
Modular Wetland units are  
designed to be off-loaded using the  
contractor’s spreader bar. 
 

 
 
1. Apply Butyl Tape Seal 
 
Apply butyl tape seal along the top of the box 
section. Butyl tape seal is provided with every 
unit. 
 
Modular Wetland installed protective throat 
board and installed silt fabric must be left in  
place to protect the unit from construction  
sediment. 
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2. Unload and Set Box  
 
Unload the Modular Wetland unit                                                                            and set into 
the prepared hole with appropriate sub-grade.* 
 
* Compacted sub-grade with a minimum  
of six inches of gravel base which must match  
the final grade of curb line the area of the unit. 
 
 
 
 
 
 
3. Set Top On Box 
 
Set the top slab on the box. 
 
The Contractor is responsible for providing 
adequate and complete site/inlet protection 
when the Modular Wetland is installed prior  
to final site stabilization (full landscaping,  
grass cover, final paving, and street sweeping  
completed). 

 
 
 
4. Connect Outfall Pipe 
 
The correct outlet will be marked on the 
Modular Wetland. 
 
Invert of outlet pipe MUST be even  
with the floor of the system. 
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5. Install Curb & Gutter 
 
It is the responsibility of the Contractor to 
provide curb and gutter and transition to 
the Modular Wetland for proper flow into 
the system through a 5”- 7” throat opening.  
A standard drawing of the throat and gutter 
detail in the following section. CONTRACTOR 
RESPONSIBLE FOR GROUTING IN ANY 
VISIBLE LIFTING POINTS. 
 
 
 
 
6. Activation 
 
Activation is performed ONLY by Modular  
Wetland personnel. 
 
Activation can occur once the project site is 
fully stabilized (full landscaping, grass cover, 
final paving and street sweeping completed) 
and there is a 5” - 7” throat opening. 
 
Call 760-433-7640 to schedule your activation. 

 
 
NOTE: WetlandMedia Installation 
 
For Larger models (MWS-L-4-13 and above) the system will be delivered 
without WetlandMedia pre-installed to minimize pick weight and prevent 
contamination of the media during construction. For these models the 
WetlandMedia will be delivered in bulk or in super sacks. It will be responsibility 
of the contractor to fill the system with the WetlandMedia during the installation 
process. Installation of the WetlandMedia can be done after the unit is fully 
installed to avoid contamination. See following pages for details.  
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WetlandMedia Install (if applicable) 
 
 
1. Fill WetlandMedia  
 
Position super sack of WetlandMedia over  
wetland chamber. Bottom of sack should not  
be more than 2’ above top of system. Open  
sack and fill evenly*.  
 
* One to several hundred cubic yards of  
WetlandMedia will be required based upon the 
model number and size of the system. For large  
scale jobs WetlandMedia will be delivered in  
bulk and will require a bobcat of similar to fill  
the system. All equipment is the responsibility 
of the contractor.  
 
 
 
 
 
2. Install Plant Propagation Layer  
 
Fill WetlandMedia up to 9” below the top  
of the wetland chamber. Level out the 
WetlandMedia as shown. Ensure that  
the level does not vary more than one inch  
or plant growth will be affected.  
 
 
 
 
 
3. Install Plant Propagation Layer  
 
Utilize plant propagation blocks provided 
by the manufacturer. Each block is  
approximately 40” by 6” by 3” thick. Blocks 
shall be placed side by side and end to end 
and cover the entire length and width of  
the wetland chamber unless specified.  
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4. Finish Filling WetlandMedia  
 
After plant propagation blocks are installed  
repeat step 1 and fill the system to the  
top of the wetland chamber as shown.  
WetlandMedia must be filled within  
2” of the top of the unit.  
 
 
 
 
 
 
 
5. Planting   
 
After system is filled with WetlandMedia 
planting of vegetation can begin.  
Utilizing 1 gallon plants dig down until 
The plant propagation blocks are reached. 
Remove plant and it’s root ball from the  
container. Set the bottom of the root 
ball on the tops of the blocks. Fill hole  
back in with WetlandMedia. After planting 
a thorough watering of the plants is  
necessary. The plant propagation blocks 
must be saturated to provide a water 
source for the plants during the  
establishment phase. It is recommended 
that hand watering is done three times a  
week for the first two months. Hand water  
can be supplemented  with drip or spray 
irrigation after the second week. Please 
call the manufacturer for more details on 
plants, planting arrangement and 
irrigation options.  
 
NOTE: planting is required on  
all units, including units delivered 
with WetlandMedia pre-installed. 
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Curb and Gutter Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 
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Weights and Lifting Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



MWS-L-4-4 5' x 5' 4' x 4' 7500.0 1447.1 8947.1

MWS-L-4-6 
MWS-L-4-6.5

5' x 7'
5 x 7.5'

4' x 6'
4' x 6.5'

11,000
11,500 1619.2 12,619.2

13,119.2

MWS-L-4-8 5' x 9' 8' x 4' 12500 3570 16070

MWS-L-4-13 5' x 14' 13' x 4' 21200 5306 26506

MWS-L-4-15 5' x 16' 15' x 4' 23700 7236 30936

MWS-L-4-17 5' x 18' 17' x 4' 26500 9165 35665

MWS-L-4-19 5' x 20' 19' x 4' 28300 11095 39395

MWS-L-4-21 5' x 22' 21' x 4' 30000 13024 43024

Max Pick Weight if Shipped 
Without Media Installed

Max Pick Weight if 
Shipped With Media 

Installed

For Questions or Comments Please Call 760-433-7640 or email: info@modularwetlands.com 

Model # Size (I.D)

When Available see project contract terms, if lifting points are on the inside of the unit due to custom designs or installations requiring 
pionts to be on the inside the media will be shipped in bags and the contractor will be reponsibile to install after the unit is installed. For 

example, units places against a wall. 

Size (O.D)

Note: All weights listed hereon are standard max pick weights, actual pick weights may vary based upon state and local regulations and 
variation in concerte and rebar standards. For project specific pick weights contact the manufacturer prior to shipping of the unit(s). Is is 
the contractors responsibility to off-load the unit with an adequate size crane.  Units are shipped with WetlandMEDIA in superbags and 

installed by contractor.

Media Weight (lbs) Total Weight (lbs)

MWS-L 2.0 Max Pick Weights

Unit Weight (lbs)

http://www.modularwetlands.com/
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Connection Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 
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Water Quality Management Plan 

Notice of Transfer of Responsibility 
Tracking No. Assigned by the City of La Habra: ___________________________ 

Submission of this Notice of Transfer of Responsibility constitutes notice to the City of La Habra that 
responsibility for the Water Quality Management Plan (“WQMP”) for the subject property identified below, 
and implementation of that plan, is being transferred from the Previous Owner (and his/her agent) of the 
site (or a portion thereof) to the New Owner, as further discussed. 
I. Previous Owner/Previous Responsible Party Information 

Company/Individual Name: 
 

Contact Person: 
 

Title:  
Street Address:  
City:  State:  Zip:  Phone:  

II. Information about Site Transferred 

Name of Project (if applicable): 
‘Rancho La Habra’ 

Contact Person: 
Michael Battaglia 

Title of WQMP applicable to Site:      Preliminary WQMP – Rancho La Habra  
Planning Area (PA) and/or Tract Number(s) for Site Lot Numbers (if Site is a portion of a tract): 
 
Date WQMP Prepared (and revised if applicable):  
Street Address of Site: 1400 S. La Habra Hills Drive 
City: La Habra State: CA Zip: 90631 Phone: 949-789-1600 

III. New Owner/New Responsible Party Information 

Company/Individual Name: 
 

Contact Person: 

Title:  
Street Address:  
City: State: Zip: Phone: 

IV. Ownership Transfer Information  

General Description of Site Transferred to 
New Owner: 

General Description of Portion of 
Project/Parcel Subject to WQMP Retained by 
Owner (if any): 

Lot/Tract Numbers of Site Transferred to New Owner: 
 
Remaining Lot/Tract Numbers Subject to WQMP Still Held by Owner (if any): 
 
Date of Ownership Transfer: 
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Note: When the Previous Owner is transferring a site that is a portion of a larger project/parcel addressed 
by the WQMP, as opposed to the entire project/parcel addressed by the WQMP, the General Description 
of the Site transferred and the remainder of the project/parcel not transferred shall be set forth as maps 
attached to this notice. These maps shall show those portions of a project/parcel addressed by the WQMP 
that are transferred to the New Owner (the Transferred Site), those portions retained by the Previous 
Owner, and those portions previously transferred by Previous Owner. Those portions retained by Previous 
Owner shall be labeled “Previous Owner,” and those portions previously transferred by Previous Owner 
shall be labeled as “Previously Transferred.” 

V. Purpose of Transfer 
The purpose of this Notice of Transfer of Responsibility are: 1) to track transfer of responsibility for 
implementation and amendment of the WQMP when property to which the WQMP is transferred from the 
Previous Owner to the New Owner, and 2) to facilitate notification to a transferee of property subject to a 
WQMP that such New Owner is now the Responsible Party of record for the WQMP for those portions of 
the site that it owns. 

VI. Certifications 
 A. Previous Owner 

I Certify under penalty of law that I am no longer the owner of the Transferred Site as described in Section 
II above. I have provided the New Owner with a copy of the WQMP applicable to the Transferred Site that 
the New Owner is acquiring from the Previous Owner. 

Printed Name of Previous Owner Representative: Title: 

Signature of Previous Owner Representative: Date: 

 B. New Owner 

I Certify under penalty of law that I am the owner of the Transferred Site, as described in Section II above, 
that I have been provided a copy of the WQMP, and that I have informed myself and understand the New 
Owner’s responsibilities related to the WQMP, its implementation, and Best Management Practices 
associated with it. I understand that by signing this notice, the New Owner is accepting all ongoing 
responsibilities for implementation and amendment of the WQMP for the Transferred Site, which the New 
Owner has acquired from the Previous Owner. 

Printed Name of New Owner Representative: 
 

Title: 

Signature of New Owner Representative: 
 

Date: 
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1.0 INTRODUCTION 
 
1.1 Purpose and Scope of Services 
 

This report presents the results of our preliminary geotechnical evaluation for the proposed “Westridge” 
residential development, Vesting Tentative Tract No. 17845, located in the City of La Habra, 
California. The preliminary grading plan by Hunsaker and Associates, Inc. (Hunsaker, 2015) was 
utilized as a base map for our Geotechnical Map (Sheet 1), and Geotechnical Cross-Sections (Sheets 
2 & 3).  

 
The purpose of our study was to evaluate the existing onsite geotechnical conditions and to confirm that 
the site can be developed from a geotechnical perspective. As part of this report, we have: 1) reviewed 
available geotechnical reports, geologic maps, and air photos pertinent to the site (Appendix A); 2) 
performed a subsurface geotechnical evaluation of the site; 3) prepared a geotechnical map of the site 
incorporating available geotechnical information; 4) prepared geotechnical cross-sections depicting 
the interpreted subsurface conditions of the site relative to the proposed design; 5) performed global 
slope stability analysis in support of the proposed design; and 6) prepared this summary report 
presenting our preliminary findings and conclusions for the proposed development.  
 
The findings and conclusions presented herein should be considered preliminary and will need to be 
confirmed as part of a grading plan review report to be provided at a later date. It should be noted 
that LGC Geotechnical does not provide environmental consulting services.  
 
 

1.2 Existing Conditions  
 
The approximately 150-acre site is currently an 18-hole golf course at the location depicted on the 
Site Location Map, Figure 1 (Page 6). The golf course includes a clubhouse, associated parking areas 
and cart paths, a driving range, and three lake features. The irregular-shaped parcel is bound on the 
west by Beach Boulevard, to the north by existing commercial and residential located along Imperial 
Highway, to the east by Idaho Street, and to the south by existing residential Tracts 15031 and 
15030. An existing street, Trevino Avenue, traverses the site and provides access to the clubhouse at 
the central portion of the site and gated access to the residential tracts south of the site.  
 
The site has moderate relief, the lowest in the northern portion at an approximate elevation of 220 
feet, the highest at the southeastern corner up to an approximate elevation of 470 feet. The existing 
residential tracts to the south of the site are generally at higher elevations and separated from the 
subject site by an ascending slope.  
 
 

1.3 Project Description 
 

The proposed development includes 280 lots consisting of multi and single-family residential and 
commercial pads, associated roadways, parks and open space areas. The commercial pads and 
associated parking areas are planned on approximately 3 acres at the north/central portion of the site. 
The development will include a water quality basin located in the western portion of the site with a 
maximum design water elevation of 208 feet above sea level (Hunsaker, 2015). Four Mechanically 
Stabilized Earth (MSE) retaining walls up to approximately 13 feet in height are proposed within the 
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development including a mid-slope MSE retaining wall up to approximately 12 feet in height. In 
addition, numerous conventional retaining walls are proposed.  
 
The maximum proposed cut and fill slopes are approximately 80 and 40 feet, respectively. The 
grading plan depicts planned cuts and fills (not including required remedial grading) up to 
approximately 55 and 35 feet, respectively. No changes are depicted at the existing central 
clubhouse, and minor changes depicted on the southern of two existing lake features near the 
clubhouse. The northern of the two lake features near the existing clubhouse and an existing lake 
feature at the western portion of the site are planned to be removed as part of the proposed 
development.  

 
 

1.4 Background  
 

The subject site is located within a portion of the former West Coyote Oil Field located along the 
southern boundary of La Habra. Petroleum production by Chevron and affiliated companies started 
in the region in the early 1900’s and ceased in approximately 1995. As part of oil production 
activities, site topography was altered slightly with construction of oil extraction pads and roads 
throughout the hills (Continental, 2014). The transition from an oil field to a golf course was 
undertaken over several years with the involvement of various geotechnical and environmental 
consultants, as detailed below. Please note that the available reports and maps obtained from the City 
of La Habra documenting the geotechnical history of the site are incomplete in several cases, and 
some documents referenced within those reports were not available for review.  

 
On October 1, 1968 while the site was still an active oil field, a fault ruptured offsite and to the east of 
the site near Idaho Street. Subsequent extensive fault trenching in 1970 by Converse, Davis, & 
Associates (Converse) allowed for detailed mapping of the approximately 3-inch, vertically offset, 
fault trace. The well-defined lineament was documented, evaluated, and became known as the 
“Unnamed West Coyote Hills Fault” as presented in the referenced Fault Evaluation Report and 
Supplemental Report published by California Department of Mines and Geology (CDMG, 1977 & 
1978). CDMG, 1978, suggests that the probable cause of fault rupture was due to oil field operations 
(subsidence due to oil extraction and groundwater injection activities). The fault was assigned a State 
of California Alquist-Priolo Earthquake Fault Zone (CDMG, 1991). As is typical, the Earthquake 
Fault Zone extends well beyond the lineament of the fault in order to ensure that any potential fault 
splays are investigated by a geologist prior to construction of habitable structures within the Zone. 
The mapped lineament and the limits of the Earthquake Fault Zone are presented on the Geotechnical 
Map (Sheet 1).  
 
Leighton and Associates (Leighton) performed a fault study of the region in the early 1990’s by 
trenching the area of the subject site and the two proposed adjacent tracts to the south. Numerous 
existing inactive north-south trending faults that characterize the uplifted Coyote Hills geologic 
structure for this area are presented on a map and cross sections by Leighton (1992: Figures Only) 
that were reviewed as part of this study. Leighton also depicted the (offsite) location of the 
historically active Unnamed West Coyote Hills Fault as mapped by Converse, and a recommended 
structural setback extending 100 feet from either side of the lineament. None of the faults except the 
Unnamed West Coyote Hills Fault are considered to be active or potentially active.  
 
A geotechnical field evaluation was performed in 1996 by Goffman, McCormick and Urban, Inc., 
(GMU, 1996: Text Only), as part of a grading plan review for the proposed golf course and adjacent 
Tracts 15030 and 15031 to the south. The field evaluation consisted of 60 test pits and 36 large-
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diameter borings up to approximately 66 feet below grade. Although the geotechnical figures 
showing boring logs and locations were not available as part of our review of the original report of 
geotechnical studies by GMU, those figures were obtained from a subsequent response to comments 
report by another consulting firm. Geosoils, Inc. became the geotechnical consultant of record for 
construction of the Westridge Golf Course and responded to geotechnical review comments in the 
referenced report (Geosoils, 1997). Selected borings logged by GMU are presented herein on the 
Geotechnical Map, Sheet 1 (In Pocket), and boring logs in Appendix B. 

 
During the period between the fault evaluation report by Leighton, 1992, and the geotechnical 
investigation by GMU, 1996, demolition of concrete features was reportedly ongoing at the site. 
Limited information is available regarding an approximate 25-foot-deep excavation where alternating 
layers of concrete rubble and soil was placed under observation and testing by Leighton, as described 
in GMU, 1996. The approximate location of the concrete disposal area is depicted on the 
Geotechnical Map, Sheet 1; however, the actual elevations and details regarding the material are not 
available.  
 
The existing golf course was rough graded between 1997 and 1999 during grading of adjacent 
residential Tracts 15030 and 15031 under geotechnical observation and testing by GeoSoils, Inc. 
(1999). Grading of the golf course generally involved cuts and fills up to approximately 35 feet, 
greater in select areas of the westernmost portion of the site. Remedial grading included removal and 
stockpiling of crude oil-affected native soils. Buttress keyways were constructed for stabilization of 
ascending slopes to the south of the golf course, and smaller stabilization fill keyways were 
constructed for the 2:1 (H:V) slopes along the northern perimeter of the golf course. During grading, 
approximately nine ancient “major” and numerous “minor” northwest and northeast trending normal 
faults (typical for the region) were encountered and mapped by GeoSoils. Fault locations were 
generally as anticipated from the fault map presented in Leighton, 1992. As stated above, these faults 
were not considered active or potentially active and reportedly all residential lots exposing them were 
overexcavated and capped with a minimum of 5 feet of compacted fill, in order to minimize the 
potential for differential settlement (GeoSoils, 1999). Notably, as shown on the Geotechnical Map 
(Sheet 1), no faults were mapped by GeoSoils during grading that are within or adjacent to the State of 
California Earthquake Fault Zone (CDMG, 1991). 
 
Grading of the golf course included placement of both structural fill (i.e., compacted fill with a 
required minimum relative compaction of 90 percent) and non-structural fill considered unsuitable 
for support of structures (i.e., fill placed with a required minimum relative compaction of 85 percent). 
Structural fill was reportedly placed along the southern perimeter of the golf course in support of the 
adjacent developments (Tracts 15030 and 15031), below structures and utility alignments across the 
golf course, and within adjacent perimeter slopes and roadways (Geosoils, 1997). Non-structural 
artificial fill was placed within the central area of the western portion of the subject site and within 
several small canyons at the eastern portion of the site. Removals of the near-surface weathered 
alluvial deposits were reportedly limited in these areas and not specifically removed to competent 
native soils prior to fill placement (Geosoils, 1999). 
 
Three controlled zones called environmental Re-Use Areas (RUA) are located within non-structural 
artificial fill at the western half of the site, where specifically “diluted” crude oil-affected soils were 
placed under environmental observation and testing by Miller Brooks Environmental, Inc. (1999). As 
part of remedial grading activities, the affected soils were stockpiled, blended as necessary, and 
placed as artificial fill at specific locations in general accordance with project specifications. 
Evaluation of the crude oil-affected soils and potential impacts to future grading are being addressed 
by others. 
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Previously constructed keyways, geologic mapping by others, and limits of structural and non-
structural artificial fill, concrete disposal and environmental Re-Use Areas (RUA) are presented on 
the Geotechnical Map, Sheet 1 (In Pocket). 
 
In 2001, a geotechnical evaluation was performed for the adjacent commercial center located 
northwest of the site (Eberhart, 2001). The commercial center is approximately 57 acres with large 
retail stores and associated parking. The field evaluation consisted of 121 hollow-stem borings 
(mostly shallow) and two large-diameter borings excavated up to approximately 50 feet below grade. 
Select borings were reviewed as part of this study.  
 
In 2003, a geotechnical evaluation was performed for a banquet room addition to the existing golf 
clubhouse by Pacific Geosoils, Inc. (2003). Two small-diameter hand-auger borings were drilled to 
depths of approximately 12 and 13 feet below existing grade. Pacific Geosoils reported that the 
subsurface soils in the area of the proposed construction consist of fill soils underlain by bedrock. 
The geotechnical report concluded that existing fill soils were unsuitable for support of foundations 
and recommended that the building addition be supported on drilled piers into site bedrock, in lieu of 
performing earthwork removals.  

 
 
1.5 Subsurface Geotechnical Evaluation 

 
During July 2014 and February 2015, LGC Geotechnical performed a subsurface geotechnical 
evaluation of the site consisting of the excavation of five large-diameter bucket auger borings, eighteen 
hollow-stem auger borings, and eleven Cone Penetration Test (CPT) soundings to evaluate onsite 
geotechnical conditions.  
 
Five bucket auger borings (B-1 through B-5) were drilled by Al-Roy Drilling and Haven Geotechnical 
under subcontract to LGC Geotechnical. The maximum depth of the bucket auger borings was 
approximately 115 feet below existing grade. The bucket auger borings were excavated to evaluate the 
geologic structure of the bedrock materials and to obtain samples for laboratory testing. The large-
diameter boreholes were surface logged during excavation and downhole logged by an engineering 
geologist in order to obtain structural geologic information. Borings were subsequently backfilled with 
cuttings and tamped.  
 
Eighteen hollow-stem borings (HS-1 through HS-18) were drilled by 2R Drilling, Inc. under 
subcontract to LGC Geotechnical. The depth of the hollow-stem borings ranged from approximately 
21.5 to 76.5 feet below existing grade. An LGC Geotechnical representative observed the drilling 
operations, logged the borings, and collected soil samples for laboratory testing. The borings were 
excavated using a limited access drill rig equipped with 8-inch-diameter hollow-stem augers. Driven 
soil samples were collected by means of the Standard Penetration Test (SPT) and Modified 
California Drive (MCD) sampler generally obtained at 5-foot vertical increments. The MCD is a 
split-barrel sampler with a tapered cutting tip and lined with a series of 1-inch-tall brass rings. The 
SPT sampler and MCD sampler were driven using a 140-pound automatic hammer falling 30 inches 
to advance the sampler a total depth of 18 inches or until refusal. The blow counts for each 6-inch 
increment of penetration were recorded on the boring logs. Bulk samples were also collected and 
logged at select depths for laboratory testing. At the completion of drilling, the borings were backfilled 
and tamped.  
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Eleven Cone Penetration Test (CPT) soundings (CPT-1A through CPT-11B) were performed by 
Kehoe Testing and Engineering, Inc. under subcontract to LGC Geotechnical. CPT soundings were 
pushed to depths ranging between approximately 5 to 69 feet below existing grade, to practical 
refusal. The CPT soundings were pushed using an electronic cone penetrometer in general 
accordance with the current ASTM standards (ASTM D5778 and ASTM D3441). The CPT 
equipment consisted of a cone penetrometer assembly mounted at the end of a series of hollow 
sounding rods. The interior of the cone penetrometer is instrumented with strain gauges that allow 
the simultaneous measurement of cone tip and friction sleeve resistance during penetration. The cone 
penetration assembly is continuously pushed into the soil by a set of hydraulic rams at a standard rate 
of 0.8 inches per second while the cone tip resistance and sleeve friction resistance are recorded at 
approximately every 2 inches and stored in digital form. A specially designed all-wheel drive 25-ton 
truck provides the required reaction weight for pushing the cone assembly.  
 
The approximate locations of borings and CPT soundings are shown on the Geotechnical Map (Sheet 
1). Boring and CPT logs are presented in Appendix B. 

 
 
1.6 Laboratory Testing 
 

Representative bulk and driven samples were retained for laboratory testing during our field evaluation. 
Laboratory testing included in-situ moisture content and in-situ dry density, Atterberg Limits, grain size 
analysis, consolidation, direct shear, expansion index, laboratory compaction and corrosion (sulfate, 
chloride, pH and minimum resistivity).  
 
The following is a summary of the laboratory test results. 
 
 Dry density of the samples collected ranged from approximately 95 pounds per cubic foot (pcf) 

to 134 pcf, with an average of 113 pcf. Field moisture contents ranged from approximately 1 
percent to 26 percent, with an average of 13 percent.  

 Twenty Atterberg Limit (liquid limit and plastic limit) tests were performed. Results indicated 
Plasticity Index values ranging from 1 to 48.  

 Sixteen fines content tests were performed and indicated fines content (passing No. 200 sieve) 
of approximately 7 to 84 percent. According to the Unified Soils Classification System (USCS), 
eleven of the tested samples are classified as “coarse-grained” soil. 

 Direct shear tests were performed on select driven samples and samples remolded to 90 percent 
relative compaction. The plots are provided in Appendix C. 

 Consolidation tests were performed on select samples. The deformation versus vertical stress 
plots are provided in Appendix C.  

 Three Expansion Index (EI) tests were performed. Results indicate EI values ranging from 15 to 
37, corresponding to “Very Low” and “Low” expansion potential. 

 Laboratory compaction testing of five bulk samples indicated maximum dry density values 
ranging from 115.0 to 140.0 pounds per cubic foot (pcf) and optimum moisture contents ranging 
from 5.5 to 14.5 percent. 

 Corrosion testing indicated soluble sulfate contents ranging from approximately 0.01 to 0.05 
percent, chloride contents ranging from approximately 33 to 175 parts per million (ppm), pH 
values ranging from 7.6 to 8.2, and minimum resistivity values ranging from 478 to 1,898 ohm-
cm. 
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A summary of the results is presented in Appendix C. The moisture and dry density test results are 
presented on the boring logs in Appendix B. 
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2.0 GEOTECHNICAL CONDITIONS 
 
2.1 Regional Geology 
 

The site is located at the eastern edge of the Los Angeles Basin, within the Peninsular Ranges 
Geomorphic Province. The Los Angeles Basin consists of a thick sequence of sedimentary deposits 
partially derived from erosion of the nearby hills and mountain ranges to the north and east of the 
subject site. The La Habra Heights are a portion of the northwest-trending hills north of the subject area 
that are bound along their south edge by the active Whittier Fault. The smaller Coyote Hills that 
underlie the subject site are also of tectonic origin. The Coyote Hills produced oil from structural traps 
created by faulting and the presence of an east-west domal anticline that coincides with the topographic 
crest of the hills to the south of the site. The site is located on the gently north-dipping homoclinal limb 
of the anticline. In general, the region has a complex geologic history influenced by periods of uplift, 
subsidence, sea level changes, folding, and faulting (Morton, 2004). No active or potentially active 
faults are known to specifically transect the site. 

 
 
2.2 Site-Specific Geology 

 
The subject site is located partially on alluvium deposits and partially within the uplifted bedrock that 
forms the low hills of the Coyote Hills geologic complex south of the site (Morton, 2004). The 
comparatively young alluvium locally incised a broad, very old alluvial fan that spans the La Habra area 
to the north. The local alluvium consists of interfingered deposits derived from upstream to the 
northeast and from the low hills ascending to the south of the site. The bedrock unit underlying the site 
consists of Quaternary San Pedro Formation, and two existing landslides derived from this material 
have been identified within the limits of the site. Also, both structural and non-structural artificial fills 
mantle portions of the site. A brief description of these geologic units is presented in the following 
sections (from youngest to oldest) and their approximate lateral extents are depicted on the site 
Geotechnical Map (Sheet 1). 
 
 
2.2.1 Artificial Fill – Older (Map Symbol - Afo) 
 

Older artificial fill soils encountered at the subject site are generally considered structural, 
reportedly having been placed in relatively thin lifts, at near optimum moisture content, and 
compacted with heavy construction equipment to achieve a minimum relative compaction of 
at least 90 percent (GeoSoils, 1999). Structural fill was placed at certain locations for support 
of golf course structures and utility alignments, along the southern perimeter of the site for 
support of adjacent tracts to the south, and along the northern perimeter in areas of 2:1 (H:V) 
slopes. The material consists of variable layers of silty clay to clayey sand with some gravel, 
generally moist to very moist, stiff to very stiff/dense. 

 
 

2.2.2 Artificial Fill – Unsuitable (Map Symbol - Afu) 
 

Unsuitable artificial fill soils were encountered within the western-central area of the subject 
site and within several small canyon fill areas within the eastern portion of the site as 
reported in GeoSoils, 1999. The unsuitable fill is considered non-structural and has a 
minimum relative compaction of 85 percent. Reportedly, the non-structural fill was placed 
directly on native soils with minimal remedial grading with the exception of areas graded for 
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environmental mitigation (GeoSoils, 1999). The material consists of variable layers of silty 
clay to clayey sand with some gravel, generally moist to very moist, stiff to very 
stiff/medium dense to dense. Environmental Re-Use Areas (RUA), aka crude oil affected 
soils, are located within this material; approximate limits depicted on the Geotechnical Map, 
Sheet 1 (Miller Brooks, 1999).  
 
 

2.2.3 Quaternary Alluvium (Map Symbol – Qal) 
 

Quaternary alluvium underlies the majority of the western portion of the site (GeoSoils, 
1999), undifferentiated from colluvium observed by others within the smaller canyons of the 
Coyote Hills to the south. It generally consists of medium dense silty and clayey sands and 
stiff to very stiff sandy clays with minor amounts of gravel.  
 
 

2.2.4 Quaternary Landslide Deposit (Map Symbol – Qls) 
 

Several bedrock-block type landslides were encountered in the vicinity of the subject site during 
previous investigations and grading activities by others (Goffman, 1996; GeoSoils, 1997 and 
1999). Two landslides were removed during grading of the adjacent tracts to the south and one 
on-site landslide at the western side of the site was stabilized with shear keyways and left in 
place. Another small, relatively thin landslide was identified in a boring by others at the 
northeastern edge of the site that was subsequently determined to have been left in place based 
on Cross-Section 7-7’ (Sheet 2). 
 
Where encountered, the landslide material was observed to be similar to the bedrock unit at the 
site, but highly fractured and weathered.  

 
 

2.2.5 Quaternary San Pedro Formation (Map Symbol – Qsp) 
 

The sedimentary bedrock unit that underlies the site is the Pleistocene-age Quaternary San 
Pedro Formation, derived from a shallow marine depositional environment. The formation is 
broken into four units that vary in dominant material type, variably exposed between the 
faults that intersect the site. The fossiliferous material generally consists of sandy siltstone 
and minor amounts of claystone interbedded with medium to coarse, weakly to well-
cemented sandstone. The eastern portion of the site has more sandstone, while the central and 
western portions of the site have a more variable mix of interbedded siltstone, sandstone, and 
clayey siltstone.  

 
 
2.3 Geologic Structure 

 
Geologic structure of the bedrock is controlled by the east-west trending domal anticline that crests with 
the original topographic high of the Coyote Hills to the south of the site. Bedding from GeoSoils, 1999, 
and as observed during our recent site investigation, indicates a gentle, west-northwesterly dip within 
the western portion of the site and an east-northeasterly dip within the eastern portion of the site. 
Bedding attitudes vary due to localized folding and faulting. Bedding was noted to have zones of high-
energy depositional environments producing rip-up clasts and other pre-lithification sedimentary 
structures. Bedrock cementation ranged from non-cemented siltstone and friable sandstone to well 
cemented layers up to 2 feet thick. Gypsum, manganese oxide and iron oxide were observed in the 
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upper weathered portion of site bedrock. 
 

An inactive fault encountered at depth within LGC-B-4 was observed along a steeply-dipping, tight, 
clay-lined shear that marked a sharp change in material type and bedding inclination. The fault is 
consistent with the many ancient faults identified by others prior to and during grading of the golf 
course and residential tracts to the south (Leighton, 1992 & Geosoils, 1999). Geologic information 
collected by others is presented on the Geotechnical Map (Sheet1) along with the results of the recent 
subsurface investigation. 
 
 

2.4 Groundwater  
 
During our subsurface evaluation, groundwater was encountered at a depth of approximately 29 feet in 
HS-17 and as seepage at depth within the large-diameter borings LGC-B-4 and LGC-B-5. Groundwater 
was not encountered in the remaining hollow-stem borings to the maximum explored depth of 
approximately 76.5 feet below existing grade. Groundwater was encountered at 46 to 49 feet below 
existing grade within the alluvium to the north of the site as investigated and reported by Eberhart 
(2001) as part of construction of the commercial development to the north of the site. The referenced 
grading plan review report by GMU, 1996, stated that “subsurface flow was encountered at depths of 
about 20 feet within the older alluvium underlying the major valley bottom area.”  
 
Seasonal fluctuations of groundwater elevations should be expected over time. In general, groundwater 
levels fluctuate with the seasons and local zones of perched groundwater may be present within the 
near-surface deposits due to local seepage or during rainy seasons. Local perched groundwater 
conditions or surface seepage may develop once site development is completed and landscape irrigation 
commences.  
 
 

2.5 Faulting and Seismic Hazards 
 
The Coyote Hills region surrounding the subject site has a complex geologic history influenced by 
periods of uplift, gentle folding, and faulting (Morton, 2004). Former uses of the subject site included 
a working oil field that was active for many years, as described in detail in the section titled 
“Background” (Section 1.4). On October 1, 1968 while the site was still an active oil field, a fault 
ruptured just east of Idaho Street as defined by approximately 3-inches of vertical displacement.  

 
Extensive fault trenching by Converse, Davis, & Associates in 1970 allowed detailed mapping of the 
fault trace including its lateral limits. The well-defined lineament was extensively documented and 
evaluated and became known as the “Unnamed West Coyote Hills Fault” as presented in the referenced 
Fault Evaluation Report and Supplemental Report (CDMG, 1977 & 1978). CDMG, 1978 suggests that 
the probable cause of fault rupture was due to oil field operations (subsidence due to oil extraction 
and groundwater injection activities). Refer to the Geotechnical Map, Sheet 1, for the location of 
Unnamed West Coyote Hills Fault with respect to the subject site.  
 
Per the State Geologist, a fault is generally considered “active” if evidence of surface rupture in 
Holocene time (the last approximately 11,000 years) is present. The Unnamed West Coyote Hills 
Fault has been evaluated to be “historically active,” because displacement has occurred within the 
last 200 years, therefore a State of California Earthquake Fault Zone was established for the fault. 
More specifically, a minimum 100-foot-wide structural setback zone was recommended on either 
side of the Unnamed West Coyote Hills Fault as it was determined that the fault had been accurately 
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located (CDMG, 1978 & Leighton, 1992). It is typical for an Earthquake Fault Zone to extend 
laterally well beyond the known trace. As shown on the Geotechnical Map (Sheet 1), the 
recommended setback is a total of 200 feet wide, while the “width” of the Earthquake Fault Zone is 
approximately 500 feet. 
 
The previously existing oil field at the subject site was re-developed in the late 1990’s into the Westridge 
Golf Course and adjacent residential communities to the south. These sites were rough graded under the 
observation and testing of GeoSoils (1997 &1999). The portion of the golf course that is included within 
the Earthquake Fault Zone was mapped by GeoSoils during grading at that time and no faults were reported 
there (Geosoils, 1999).  
 
As shown on Sheet 1, proposed residential Lots 12, 28 and 29 are located within the limits of the 
State of California Earthquake Fault Zone. However, the proposed residential structures for all three 
lots are located at least 200 feet from the Unnamed West Coyote Hills Fault, significantly more than 
the previously recommended 100 foot structural setback (CDMG, 1978 & Leighton, 1992). Based on 
the information shown on Sheet 1 and our review of the referenced documents, it is our opinion that 
proposed Lots 12, 28 and 29 are not underlain by an active fault. However, those three lots will 
require verification geologic mapping prior to construction of habitable structures. Recommendations 
relative to verification mapping are presented in the section titled “Preliminary Recommendations.” 

 
Due to the distance from the proposed structures to the Unnamed West Coyote Hills Fault, the 
possibility of damage due to ground rupture is considered low, provided that the portion of 
development located within the limits of the Earthquake Fault Zone is verified to be lacking fault 
indicators in accordance with the current standards of practice, State of California guidelines, and 
City of La Habra guidelines.  
 
Nearby active faults and corresponding monument magnitude are summarized in Table 1 below.  
 

TABLE 1 
 

Near Site Fault Parameters - Westridge VTTM 17845 
 

Fault Distance from Site 
(km) 

Maximum Earthquake Magnitude 
(Mmax) 

Puente Hills (Coyote Hills) 4.4 6.8* 
Elsinore (Whittier Section) 5.2 6.9* 
Puente Hills (Santa Fe Springs) 3.2 6.6* 
Unnamed West Coyote Hills 0.1 2.2 to 2.6** 

* from Caltrans, 2015 
** from CDMG, 1977 

 
Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the 
Southern California region, which may affect the site, include ground lurching and shallow ground 
rupture, soil liquefaction, and dynamic settlement. These secondary effects of seismic shaking are a 
possibility throughout the Southern California region and are dependant on the distance between the 
site and causative fault and the onsite geology. A discussion of these secondary effects is provided in 
the following sections.  
 
 
 
2.5.1 Liquefaction and Dynamic Settlement 
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Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave similar 
to a fluid when subject to high-intensity ground shaking. Liquefaction occurs when three 
general conditions coexist: 1) shallow groundwater; 2) low density non-cohesive (granular) 
soils; and 3) high-intensity ground motion. Studies indicate that saturated, loose, near surface 
cohesionless soils exhibit the highest liquefaction potential, while dry, dense, cohesionless soils 
and cohesive soils exhibit low to negligible liquefaction potential. In general, cohesive soils are 
not considered susceptible to liquefaction (Bray & Sancio, 2006). Effects of liquefaction on 
level ground include settlement, sand boils, and bearing capacity failures below structures. 
Dynamic settlement of dry loose sands can occur as the sand particles tend to settle and densify 
as a result of a seismic event. 

 
A portion of the site is located within a State of California Seismic Hazard Zone (CDMG, 1998) 
for liquefaction potential; refer to Figure 2 (rear of text). The majority of the developed site will 
consist of compacted fill over dense/hard bedrock and is not considered susceptible to 
liquefaction. However, a portion of the site contains alluvial soils that may be susceptible to 
liquefaction depending primarily on their apparent density (e.g., loose to dense) and plasticity. 
The majority of the alluvial soils tested are considered to be cohesive and not considered to be 
susceptible to liquefaction based on their saturated moisture content compared to their Liquid 
Limit (Bray & Sancio, 2006).  
 
Liquefaction potential was evaluated using the procedures outlined by Special Publication 117A 
(SCEC, 1999 & CGS, 2008). Based on the applicable seismic criteria (e.g., 2013 CBC), the data 
obtained from our field evaluation indicates that the site contains isolated sandy layers 
susceptible to liquefaction in the upper 50 feet. Based on the data obtained from our field 
evaluation, total seismic settlements are estimated to be on the order of 1 to 2 inches. 
Differential seismic settlement can be estimated as half of the total estimated settlement over a 
horizontal span of about 30 feet. Seismically induced settlements were estimated by using the 
procedure of Tokimatsu & Seed (1987). These methods are based on a relatively limited 
empirical data. Therefore, predictions of seismically-induced settlement should be considered 
approximate. 

 
 

2.5.2 Lateral Spreading 
 

Lateral spreading is a type of liquefaction-induced ground failure associated with the lateral 
displacement of surficial blocks of sediment resulting from liquefaction in a subsurface layer. 
Once liquefaction transforms the subsurface layer into a fluid mass, gravity plus the earthquake 
inertial forces may cause the mass to move downslope towards a free face (such as a river 
channel or an embankment). Lateral spreading may cause large horizontal displacements and 
such movement typically damages pipelines, utilities, bridges, and structures. 
 
Due to the lack of an adjacent free face, the potential for lateral spreading is considered very 
low.  
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2.5.3 Earthquake Induced Landslide 

 
A portion of the site is located within a State of California Seismic Hazard Zone (CDMG, 1998) 
for earthquake-induced landslide, as depicted on Figure 2 (rear of text). The hillside zones 
depicted on the seismic hazard potential map were originally delineated on the pre-existing 
topography of the region and are no longer applicable. The hillside grading performed in the 
late 1990’s as reported in GeoSoils, 1999, specifically mitigated this seismic hazard potential. 
Remedial grading for the golf course and the existing residential tracts to the south consisted of 
buttress keyways and replacement fill slopes as evaluated during this phase of site investigation 
and presented on the Geotechnical Map and Cross Sections (Sheets 1 through 3). For this 
reason, potential for earthquake-induced landslide at the site is considered low.  
 
 

2.6 Seismic Design Criteria 
 

The site seismic characteristics were evaluated per the guidelines set forth in Chapter 16, Section 
1613 of the 2013 CBC. Since the site contains soils that are susceptible to liquefaction (refer to 
Section 2.6.1), ASCE 7 which has been adopted by the CBC requires that site soils be assigned Site 
Class “F” and a site-specific response spectrum be performed. However, in accordance with Section 
20.3.1 of ASCE 7, if the fundamental periods of vibration of the planned structure are equal to or less 
than 0.5 second (anticipated for the planned residential structures), a site specific response spectrum 
is not required and ASCE 7/2013 CBC site class and seismic parameters may be used in lieu of a 
site-specific response spectrum. It should be noted that the seismic parameters provided herein 
are not applicable for any structure having a fundamental period of vibration greater than 0.5 
second. Representative site coordinates of latitude 33.9146 degrees north and longitude -117.9640 
degrees west were utilized in our analyses. The maximum considered earthquake (MCE) spectral 
response accelerations (SMS and SM1) and adjusted design spectral response acceleration parameters 
(SDS and SD1) for Site Class D are provided in Table 2 on the following page.  
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TABLE 2 

 

Seismic Design Parameters 
 

Selected Parameters from 2013 CBC, 
Section 1613 - Earthquake Loads Seismic Design Values 

Site Class per Chapter 20 of ASCE 7 D* 

Risk-Targeted Spectral Acceleration for 
Short Periods (SS)** 

1.973g 

Risk-Targeted Spectral Accelerations for 1-
Second Periods (S1)** 

0.713g 

Site Coefficient Fa per Table 1613.3.3(1) 1.0 

Site Coefficient Fv per Table 1613.3.3(2) 1.5 

Site Modified Spectral Acceleration for Short 
Periods (SMS) for Site Class D 
[Note:  SMS = FaSS] 

1.973g 

Site Modified Spectral Acceleration for 1-
Second Periods (SM1) for Site Class D 
[Note:  SM1 = FvS1] 

1.070g 

Design Spectral Acceleration for Short 
Periods (SDS) for Site Class D 
[Note:  SDS = (2/3)SMS] 

1.315g 

Design Spectral Acceleration for 1-Second 
Periods (SD1) for Site Class D 
[Note:  SD1 = (2/3)SM1] 

0.713g 

Mapped Risk Coefficient at 0.2 sec Spectral 
Response Period, CRS (per ASCE 7) 

0.951 

Mapped Risk Coefficient at 1 sec Spectral 
Response Period, CR1 (per ASCE 7) 

0.970 

PGAM (Section 11.8.3 of ASCE 7) 0.760g 

* Site Class F modified due to building period ≤ 0.5 second, refer to discussion above.  
** From USGS, 2014 

 
A deaggregation of the PGA based on a 2,475-year average return period indicates that an earthquake 
magnitude of 6.7 at a distance of approximately 4.9 km from the site would contribute the most to 
this ground motion (USGS, 2008).  
 
 

2.7 Soil Shear Strength Parameters 
 
The soil shear strength parameters utilized in our slope stability analysis are based on laboratory testing 
of the onsite materials, previous site shear parameters and published shear strength data (CDMG, 2001). 
Soil shear strength parameters were increased (less than composite peak strength values) for seismic 
loading conditions. Laboratory test results are provided in Appendix C. 
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TABLE 3 

 
Soil Shear Strength Parameters for Static Slope Stability Analysis 

 
Soil Type  (Degrees) Cohesion (psf) 
Qsp – Cross Bedding  32 300 
Qsp - Along Bedding 27 200 
Compacted Fill  30 150 
Landslide Material  24 200 
Alluvium 28 200 

 
 
2.8 Global Slope Stability Analyses 

 
Global slope stability analyses were performed on cross-sections (1-1’ through 12-12’) positioned 
throughout the site based on the proposed design profile. Slope stability analysis was performed 
using the computer program GSTABL7 with STEDwin version 2.005.3 (Gregory Geotechnical 
Software, 2013). Potential rotational and block failure modes were analyzed using Bishop’s Modified 
Method and Janbu’s Simplified Method, respectively. A minimum factor of safety of 1.5 is typically 
required for static loading conditions. Seismic slope stability analysis was performed in accordance 
with the County of Orange Grading Manual (1991). The County of Orange Grading Manual requires 
a horizontal seismic coefficient (Kh) of 0.15 with a minimum resulting factor of safety of 1.1.  
 
Geogrid reinforcement (beyond requirements for local stability) is required for the planned mid-slope 
MSE retaining wall located below Lots 240 through 245 for adequate global factors of safety (Cross-
Section 3A-3A’).  
 
For the proposed water quality basin depicted on Cross-Sections 1-1’ and 2-2’, slope stability 
analysis was performed for a “rapid draw-down” condition based on the peak water level. Based on 
preliminary information provided by the project civil engineer, the water quality basin will have a 
peak water storage elevation of approximately 208 feet above mean sea level.  
 
Based on the proposed grading plan, slope stability analysis indicates a global factor of safety greater 
than 1.5 and 1.1 for static and pseudo-static (seismic) loading conditions, respectively. Slope stability 
analysis is provided in Appendix D.  
 
Please note, the analysis conducted and presented within is to address the global stability of the site. 
Additional slope stability analysis will need to be performed once the rough grading plans have been 
prepared and more details are available regarding finalized slope and MSE wall configurations, etc. 
This additional analysis may include additional cross-sections and static and pseudo-static slope 
stability analysis.  

 
 

2.9 Expansion Potential 
 
Based on the results of previous nearby and current laboratory testing, site soils have a “Very Low” 
to “Very High” expansion potential. Final expansion potential of site soils should be determined at 
the completion of grading.  
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2.10 Soil Corrosivity 
 
Although not corrosion engineers (LGC Geotechnical is not a corrosion consultant), several 
governing agencies in Southern California require the geotechnical consultant to determine the 
corrosion potential of soils on buried concrete and metal facilities. We therefore present the results of 
our testing with regard to corrosion for the use of the client and other consultants, as they determine 
necessary. Preliminary corrosion testing indicated soluble sulfate contents ranging from 0.01 to 0.05 
percent, chloride contents ranging from 33 to 175 parts per million (ppm), pH values ranging from 
7.6 to 8.2 and minimum resistivity values ranging from 478 to 1,898 ohm-cm. Sulfate testing from 
the adjacent tracts to the south indicated sulfate contents ranging from approximately 0.02 to 0.56 
percent (GSI, 1999). Based on Caltrans Corrosion Guidelines (2012), soils are considered corrosive 
to structural elements if the pH is 5.5 or less, or the chloride concentration is 500 ppm or greater, or 
the sulfate concentration is 2,000 ppm (0.2 percent) or greater. 
  
Based on preliminary and previous laboratory sulfate test results, the near-surface soils have a 
severity categorization of “Not Applicable” to “Severe” and are designated to classes “S0” and “S2” 
per ACI 318, Table 4.2.1 with respect to sulfates. Determination of design elements with respect to 
sulfates must be based on as-graded conditions. 
 
 

2.11 Infiltration Potential 
 

Based on our site evaluation and subsurface investigation, the majority of site soils (i.e., bedrock, fill 
and alluvium) are predominately fine-grained silts and clays that are known to have a very low 
permeability and therefore have very low infiltration rates. Within the majority of small and large-
diameter borings excavated during our subsurface field work, no groundwater was encountered. 
Isolated seepage was observed at depth in several borings; however, no signs of surface infiltration 
were observed. Although we understand that the City of La Habra considers the geologic formation 
underlying the golf course to be a source of recharge to the City’s groundwater basin (Malcolm Pirnie, 
2010), it is our opinion that infiltration of surface water is not currently occurring through the surface of 
the golf course. 
 
At the completion of grading, the proposed development will consist of either a thick cap of compacted 
fill (approximately 30 to 60 feet thick) over alluvium at the western half of the site or a thinner cap of 
compacted fill over bedrock at the eastern half of the site. Engineered fill is considered unacceptable for 
infiltration in accordance with the Orange County Technical Guidance Document “Section VII.1.6, Fill 
Condition,” that states infiltration must extend to native soils below the fill (County of Orange, 2013). 
However, siltstone bedrock (native soils) below the engineered fill is also unacceptable for infiltration 
from a geotechnical standpoint. By definition, bedrock materials do not readily transmit water. The 
onsite bedrock materials are generally more than 50 percent fine-grained (i.e., clays and silts 
corresponding to hydrologic soil groups C and D) and bedrock structure includes numerous clayey 
siltstone interbeds that consist entirely of fine-grained material. The limited amount of water that does 
enter the bedrock may be transmitted laterally along bedding and through fractures to unknown 
locations. Deeply buried alluvium at the western portion of the site is also not a geotechnically 
acceptable medium for infiltration due to that portion of the site being located in a mapped State of 
California Seismic Hazard Zone for liquefaction as depicted on Figure 2, Seismic Induced Hazard Map 
(Rear of Text) (CDMG, 1998).  
 
Purposeful infiltration of water to the subsurface at the subject site is neither feasible nor acceptable 
from a geotechnical standpoint given the onsite materials and the hillside nature of the site.  
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3.0 CONCLUSIONS 
 
Based on the results of our subsurface evaluation and geotechnical review of the proposed plan, it is our opinion 
that the proposed improvements are feasible from a geotechnical standpoint, provided that the recommendations 
provided here and in future reports are incorporated during site grading and development. A summary of our 
geotechnical conclusions are as follows: 
 

 The bedrock geologic unit mapped on the site is the Quaternary San Pedro Formation. Artificial fill 
placed during original grading of the existing golf site overlies alluvium and bedrock across the majority 
of the site.  

 The site contains previously placed non-structural fill and near-surface alluvium soils that are not 
suitable for the proposed development in their present condition. Earthwork removals will be required as 
outlined in the recommendation section.  

 Groundwater was encountered at a depth of approximately 29 feet in HS-17 and as seepage at depth within 
the large-diameter borings LGC-B-4 and LGC-B-5. Groundwater was not encountered in the remaining 
hollow-stem borings to the maximum explored depth of approximately 76.5 feet below existing grade. 
Design groundwater is estimated at 15 feet below site alluvium. While isolated seepage was observed 
within the sandy layers of the San Pedro Formation bedrock, it is not considered a groundwater table. 
Groundwater may be encountered during grading. 

 A portion of the site is located in a State of California Seismic Hazard Zone for liquefaction potential 
(Figure 2, rear of text). The majority of the developed site will consist of compacted fill over dense/hard 
bedrock and not considered susceptible to liquefaction. However, a portion of the site contains alluvial soils 
that are generally considered susceptible to liquefaction depending on their apparent density and plasticity. 
Based on lab testing, the majority of site alluvial soils is cohesive and not considered susceptible to 
liquefaction. However, subsurface data indicates that relatively isolated sandy layers within alluvial soils 
are susceptible to liquefaction and dynamic settlement within the upper 50 feet. Total dynamic settlement is 
estimated to be on the order of 1 to 2 inches. Differential dynamic settlement can be estimated at half of the 
total settlement over a horizontal span of 30 feet.  

 A portion of the site is located within a State of California Seismic Hazard Zone as having potential for 
earthquake-induced landslides (Figure 2, rear of text). This potential hazard has been generally mitigated 
with remedial grading measures including buttress keyways that were constructed during grading of the 
residential tracts south of the golf course.  

 As shown on the Geotechnical Map, Sheet 1, proposed residential Lots 12, 28 and 29 are located within 
the limits of the State of California Earthquake Fault Zone. However, the proposed residential structures 
for all three lots are located at least 200 feet from the “Unnamed West Coyote Hills Fault,” significantly 
more than the recommended 100-foot structural setback (CDMG, 1978 & Leighton, 1992). Based on our 
review of applicable documents, it is our opinion that proposed Lots 12, 28 and 29 are not underlain by 
an active fault. However, this will have to be verified during grading as detailed in the following 
“Preliminary Recommendations” section.  

 Proposed increase of grades over existing alluvium in portions of the site is estimated to induce on the order 
of up to 2½ inches of settlement within the alluvium. Settlement of alluvial soils is estimated to take 
approximately 6 to 12 months after the completion of rough grading. These values should be further 
evaluated as part of the grading plan review report.  

 Due to planned fill depths and/or significant increasing of grades over existing alluvium, settlement 
monitoring will be required at the completion of grading.  

 The main seismic hazard that may affect the site is from ground shaking from one of the active regional 
faults. The subject site will likely experience strong seismic ground shaking during its design life. 
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 Based on the results of our evaluation and analysis provided herein, and provided our recommendations 
are properly implemented during construction, the proposed development of the site is not anticipated to 
significantly impact adjacent perimeter properties.  

 Design fill slopes are anticipated to be both grossly and surficially stable, as long as they are constructed in 
accordance with our geotechnical recommendations and are properly landscaped and maintained 
throughout their design life. 

 Existing native and cut slopes surrounding the development are anticipated to be grossly stable; however, 
minor surficial failures may occur.  

 Global slope stability analysis indicates that (global) geogrid reinforcement is necessary in order to 
provide an adequate factor of safety for the proposed MSE walls located below Lots 240 through 245 
(Cross-Section 3A-3A’).  

 From a geotechnical perspective, the existing onsite soils including existing fill are considered suitable 
material for use as general fill (with the exception of MSE wall backfill and conventional retaining wall 
backfill), provided that they are relatively free from rocks (larger than 8 inches in maximum dimension), 
construction debris, and significant organic material. Significant moisture conditioning will be required 
to obtain the required compaction. It should be noted that the site contains soils that are suitable for 
backfill of MSE and conventional retaining walls. However, select grading and/or stockpiling will be 
required. In addition, import of soils suitable for backfill of MSE and conventional retaining walls will 
also likely be required.  

 Specific zones of crude oil-affected artificial fill will require evaluation and recommendations by a 
qualified environmental consultant. LGC Geotechnical is not an environmental consultant. 

 Based on the results of previous nearby and current laboratory testing, site soils have a “Very Low” to 
“Very High” expansion potential. Mitigation measures will be required for any planned foundations and site 
improvements such as concrete flatwork to minimize the impacts of expansive soils. In addition, 
improvements located adjacent to slopes will be impacted by slope creep. Final expansion potential of site 
soils should be determined at the completion of grading.  

 Site soils (i.e., bedrock, fill and alluvium) are predominately fine-grained silts and clays which have very 
low permeability and therefore have very low infiltration rates. It is our opinion that infiltration of surface 
water is not currently occurring. At the completion of grading, the proposed development will consist of 
either a thick cap of compacted fill over alluvium or a thin cap of compacted fill over bedrock and therefore 
purposeful infiltration of water is not feasible nor recommended from a geotechnical standpoint.  
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4.0 PRELIMINARY RECOMMENDATIONS 

 
A grading plan review report based on the 40-scale rough grading plans should be prepared in order to 
provide updated geotechnical recommendations (as necessary) for the proposed development. Additional 
field work and laboratory testing may be required. Additional and/or modified geotechnical 
recommendations may also be required. 
Based on our preliminary study, the following is a summary of our preliminary geotechnical 
recommendations.  
 

 The majority of artificial fill placed for construction of the existing golf course is considered non-
structural and is not suitable for support of the proposed residential/commercial development in its 
current condition. Removals of unsuitable material up to approximately 50 feet deep below existing 
grades are recommended for the western portion of the site and within several isolated small canyon 
areas at the eastern portion of the site, as noted on the Geotechnical Map, Sheet 1. The western portion of 
the site (Cross-Sections 1’1’ through 5-5’) is anticipated to require removal of non-structural fill and 
removal of approximately 5 feet of the underlying alluvium in order to expose competent material 
suitable for placement of structural fill. The smaller canyon areas at the eastern portion of the site are 
anticipated to require removal of localized alluvium (Cross-Sections 6-6’, 7-7’, and 8-8’) and one area of 
relatively thin surficial landslide (Cross-Section 7-7’) to expose competent bedrock. Estimated remedial 
grading profiles are depicted on the Cross-Sections, Sheets 2 & 3. 

 As part of remedial grading, unsuitable soils should be removed to competent soils, temporarily 
stockpiled (where necessary) and replaced as properly compacted fill. Prior to placement as compacted 
fill, significant organic materials or other unsuitable materials shall be removed and properly exported 
offsite. Local conditions may be encountered during excavation that could require additional removals 
beyond the minimums presented herein in order to obtain an acceptable subgrade. The actual depths and 
lateral extents of grading should be determined by the geotechnical consultant, based on subsurface 
conditions encountered during grading. Preliminary estimated removals are shown on the Geotechnical 
Map (Sheet 1), and as estimated remedial profiles on Cross-Sections (Sheets 2 & 3). 

 The soils within the re-use areas (RUA 1 through 3) shall be removed and replaced as properly 
compacted fill. The location of where these soils are placed and the thickness of the clean soil cap shall 
be determined by the project environmental consultant. The design cut slope potentially exposing RUA 3 
(Cross-Section 1-1’) should be provided with a compacted replacement fill slope consisting of clean soil 
as determined by the project environmental consultant.  

 Stabilization fill keyways should be constructed for design cut slopes that are not undercut by remedial 
grading. Locations of recommended stabilization fill keyways are shown on the Geotechnical Map, Sheet 1. 
Design cut lots, or lots with less than 5 feet of design fill, should be overexcavated a minimum of 5 feet 
below respective pad grades.  

 Proposed fill slopes should be constructed at a slope ratio of 2:1 (horizontal:vertical) or flatter. 

 Fills placed deeper than 40 feet below proposed grade should be compacted to an increased minimum 
relative compaction of 93 percent relative compaction. Fill should be moisture-conditioned to be between 
optimum moisture content and 2 percent over optimum moisture content, per ASTM D1557.  

 Materials from the concrete disposal area may be placed in general fill provided it is environmental 
suitable and crushed such that it is no larger than 8-inches in maximum dimension and well blended (i.e., 
no nesting and voids) into site fills.  Any concrete material placed in MSE wall backfill areas should be 
crushed to meet gradation requirements of aggregate base per the latest edition of the Greenbook.   

 Three lots at the eastern boundary of the site (Lots 12, 28 and 29) are located within the limits of the 
State of California Earthquake Fault Zone that encompasses the offsite, active Unnamed West Coyote 
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Hills Fault. During grading, the limits of the Earthquake Fault Zone should be staked by the project 
surveyor and the exposed bedrock carefully mapped by the project geologist. Proposed Lots 12, 28 and 
29 are design cut areas requiring finished grade to be lowered by approximately 5 to 15 feet. Additional 
grading to expose bedrock in this area may be required. The City of La Habra’s geotechnical reviewer 
should be notified to observe and confirm the geologic mapping. Due to previous grading that has 
occurred within the limits of the Earthquake Fault Zone, it’s likely that soil horizons typically utilized for 
dating faults (to determine whether it’s active or not) have already been removed. In the event that a fault 
splay deemed active is observed during grading within the limits of the Earthquake Fault Zone, a 
minimum 50-foot structural setback will be recommended.  

 Settlement monuments should be installed promptly after the completion of grading within fill areas 
greater than approximately 40 feet below finish grade and where significant amount of fill is placed over 
left in place alluvium. Settlement monuments should be read by a licensed surveyor with an off-site 
benchmark. The survey readings should be obtained four times in the first two months, twice in the third 
month, and then once a month unless otherwise requested by the geotechnical consultant. Shallow footings 
and slab-on-grade foundations should be constructed after settlement monitoring data indicates future total 
settlements are within tolerable limits. Temporary surcharge loading may be used to decrease the settlement 
waiting period.  

 Due to the height of the proposed fill slope and Mechanically Stabilized Earth (MSE) wall, additional 
geogrid reinforcement length (beyond local stability requirements to be determined by the MSE wall 
designer) will be required for adequate global stability factors of safety for the MSE wall located below 
Lots 240 through 245 (Cross-Sections 3-3’ and 3A-3A’). Preliminary slope stability analysis indicates at 
least 6 layers of geogrid reinforcement lengths of 60 feet, with an allowable strength (after appropriate 
reduction factors are applied by the manufacturer) of approximately 3.3 kips per foot, spaced at a 
maximum vertical spacing of 2 feet, are required for adequate global factors of safety. Further refinement 
of the design for required global stability geogrid will occur during preparation of the 40-scale grading 
plan and with input from the MSE wall designer.  

 MSE walls and conventional retaining walls should be backfilled with relatively sandy soils. Portions of 
the onsite soils are too fine-grained and therefore are not suitable for MSE and conventional retaining 
wall backfill. Therefore, select grading of on-site sandy soils and/or import of sandy soils meeting 
project recommendations will be required. Sandy soils should comprise the geogrid zone required for 
local stability as determined by the MSE wall designer. For conventional retaining walls, the sandy 
import zone should be a minimum of one-half the height of the retaining wall.  

 Allowance in the earthwork volumes budget should be made for an estimated 5 to 10 percent reduction in 
volume of existing soils. It should be stressed that these values are only estimates and that an actual 
shrinkage factor would be extremely difficult to predetermine. Subsidence due to earthwork activities is 
expected to be on the order of 0.1 to 0.2 feet. These values are estimates only and exclude losses due to 
removal of vegetation or debris. The effective shrinkage of onsite soils will depend primarily on the type 
of compaction equipment and method of compaction used onsite by the contractor, and the accuracy of 
the topographic survey. 

 Due to onsite expansive soils, mitigation measures such as stiffened and/or post-tensioned slab 
foundations are recommended. Pre-soaking of the subgrade soils will be required to reduce the potential 
impact of expansive soils. 

 At completion of grading, additional testing will be required to confirm the characteristics of the fill 
materials including expansion potential and corrosivity characteristics. While LGC Geotechnical does 
not provide recommendations for corrosion, based on our experience typical mitigation measures include 
increased compressive strength for structural concrete, decreased water-to-cement ratio for structural 
concrete and/or encapsulation of post-tensioned cables. 
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 Due to liquefaction potential in portions of the site, stiffened and/or post-tensioned slab foundations are 
recommended.  

 Due to site soils being predominately compacted fill and bedrock consisting of fine grained soils (silts 
and clays), the hillside nature of the site, and the presence of potentially liquefiable alluvial soils, we 
strongly recommend against the intentional infiltration of storm water.  
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5.0 LIMITATIONS 
 
Our services were performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable soils engineers and geologists practicing in this or similar localities. No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report.  

 
This report is based on data obtained from limited observations of the site, which have been extrapolated to 
characterize the site. While the scope of services performed is considered suitable to adequately characterize the 
site geotechnical conditions relative to the proposed development, no practical evaluation can completely 
eliminate uncertainty regarding the anticipated geotechnical conditions in connection with a subject site. 
Variations may exist and conditions not observed or described in this report may be encountered during grading 
and construction.  

 
The findings of this report are valid as of the present date. However, changes in the conditions of a site can 
and do occur with the passage of time, whether they be due to natural processes or the works of man on this 
or adjacent properties. The findings and conclusions presented in this report can be relied upon only if LGC 
Geotechnical has the opportunity to observe the subsurface conditions during grading and construction of the 
project, in order to confirm that our preliminary findings are representative for the site. This report is 
intended exclusively for use by the client, any use of or reliance on this report by a third party shall be at 
such party’s sole risk. 
 
In addition, changes in applicable or appropriate standards may occur, whether they result from legislation or 
the broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by 
changes outside our control. Therefore, this report is subject to review and modification. 
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APPENDIX C 
 

Laboratory Test Results 
 
The laboratory testing program was directed towards providing quantitative data relating to the relevant 
engineering properties of the soils.  Samples considered representative of site conditions were tested in 
general accordance with American Society for Testing and Materials (ASTM) procedure and/or 
California Test Methods (CTM), where applicable.  The following summary is a brief outline of the test 
type and a table summarizing the test results. 
 
Moisture and Density Determination Tests: Moisture content (ASTM D2216) and dry density 
determinations (ASTM D2937) were performed on driven samples obtained from the test borings. The 
results of these tests are presented in the boring logs. Where applicable, only moisture content was 
determined from undisturbed or disturbed samples. 
 
Grain Size Distribution/Fines Content: Representative samples were dried, weighed, and soaked in 
water until individual soil particles were separated (per ASTM D421) and then washed on a No. 200 
sieve (ASTM D1140).  Where applicable, the portion retained on the No. 200 sieve was dried and then 
sieved on a U.S. Standard brass sieve set in accordance with ASTM D6913 (sieve) or ASTM D422 
(sieve and hydrometer).   
   
 

Sample Location Description % Passing # 
200 Sieve 

HS-11 @ 35 ft Silty Sand 34 
HS-11 @ 40 ft Silty-Clayey Sand 42 
HS-13 @ 15 ft Silty Sand 28 
HS-13 @ 25 ft Silty Sand 28 
HS-13 @ 35 ft Silty-Clayey Sand 44 
HS-13 @ 40 ft Silty-Clayey Sand 36 
HS-15 @ 20 ft Clayey Sand 15 
HS-16 @ 15 ft Sandy Clay 51 
HS-16 @ 25 ft Clay with Sand 75 
HS-16 @ 35 ft Silt with Sand 84 
HS-17 @ 5-7 ft Sandy Clay 51 
HS-17 @ 15 ft Silty Sand 25 
HS-17 @ 30 ft Silty Sand 44 
HS-17 @ 40 ft Sand with Silt 7 
B-3 @ 30-33 ft Sandy Clay 51 
B-4 @ 35-40 ft Silty Sand 20 
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Atterberg Limits: The liquid and plastic limits (“Atterberg Limits”) were determined per ASTM D4318 
for engineering classification of fine-grained material and presented in the table below.  The USCS soil 
classification indicated in the table below is based on the portion of sample passing the No. 40 sieve 
and may not necessarily be representative of the entire sample.  The plots are provided in this 
Appendix.   
 

Sample Location Liquid Limit 
(%) 

Plastic Limit 
(%) 

Plasticity 
Index (%) 

USCS 
Soil Classification

HS-3 @ 10 ft 27 14 13 CL 
HS-3 @ 15 ft 25 15 10 CL 
HS-3 @ 25 ft 39 16 23 CL 
HS-11 @ 40 ft 24 20 4 CL-ML 
HS-12 @ 40 ft 37 14 23 CL 
HS-12 @ 50 ft 42 20 22 CL 
HS-13 @ 15 ft 21 20 1 ML 
HS-13 @ 35 ft 24 20 4 CL-ML 
HS-14 @ 10 ft 39 16 23 CL 
HS-14 @ 20 ft 25 15 10 CL 
HS-15 @ 20 ft 67 19 48 CH 
HS-15 @ 25 ft 42 21 21 CL 
HS-16 @ 20 ft 36 19 17 CL 
HS-16 @ 35 ft 38 27 11 ML 
HS-17 @ 5-7 ft 31 16 15 CL 
HS-17 @ 20 ft 42 20 22 CL 
HS-17 @ 25 ft 32 17 15 CL 

B-1 @ 30 ft 44 24 20 CL 
B-3 @ 30-33 ft 33 23 10 CL 

B-4 @ 40 ft NP NP NP ML 
B-4 @ 35-40 ft NP NP NP SM 

B-4 @ 60 ft 49 23 26 CL 
 
 
Direct Shear:  Direct shear tests were performed on selected driven and remolded samples, which were 
soaked for a minimum of 24 hours prior to testing.  The samples were tested under various normal loads 
using a motor-driven, strain-controlled, direct-shear testing apparatus (ASTM D3080).  The plots are 
provided in this Appendix. 
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Consolidation: Consolidation tests were performed per ASTM D2435.  Samples (2.4 inches in diameter and 
1 inch in height) were placed in a consolidometer and increasing loads were applied.  The samples were 
allowed to consolidate under “double drainage” and total deformation for each loading step was recorded.  
The percent consolidation for each load step was recorded as the ratio of the amount of vertical compression 
to the original sample height. The consolidation pressure curves are provided in this Appendix.  
 
 
Expansion Index: The expansion potential of selected representative samples was evaluated by the 
Expansion Index Test per ASTM D4829.   

 
 

Sample  
Location 

Expansion 
Index 

Expansion 
Potential* 

HS-1 @ 30 ft 15 Very Low 
HS-6 @ 23-28 ft 37 Low 

B-1 @ 5-8 ft 36 Low 
    * Per ASTM D4829 
 
 
Laboratory Compaction: The maximum dry density and optimum moisture content of typical materials 
were determined in accordance with ASTM D1557. The results of these tests are presented in the table 
below. 
 

Sample Location Sample Description Maximum Dry 
Density (pcf) 

Optimum 
Moisture 

Content (%) 

HS-1 @ 40-45 ft Light Olive Brown Silty Sand 125.5 10.5 

HS-3 @ 15-20 ft Olive Brown Silty Sand with Gravel 140.0* 5.5* 

HS-17 @ 5-7 ft Olive Brown Sandy Clay 127.0* 9.0* 

B-3 @ 30-33 ft Light Olive Brown Sandy Clay 115.0 14.5 

B-4 @ 35-40 ft Light Olive Brown Silty Sand 120.0 11.5 
*Includes oversize rock correction factor 

 
 
Soluble Sulfates: The soluble sulfate contents of selected samples were determined by standard 
geochemical methods (CTM 417).  The test results are presented in the table below. 
 

Sample Location Sulfate Content  
HS-1 @ 30 ft 0.013% 

HS-6 @ 23-28 ft 0.050% 
B-1 @ 5-8 ft 0.011% 
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Chloride Content: Chloride content was tested per CTM 422. The results are presented below. 
 
 

Sample Location Chloride Content, ppm 
HS-1 @ 30 ft 75 

HS-6 @ 23-28 ft 175 
B-1 @ 5-8 ft 33 

 
 
Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in general 
accordance with CTM 643 and standard geochemical methods. The results are presented in the table 
below. 
 

Sample Location pH Minimum Resistivity (ohms-cm) 

HS-1 @ 30 ft 8.2 1,075 
HS-6 @ 23-28 ft 7.8 478 

B-1 @ 5-8 ft 7.6 1,898 
 
 
 



Project Name: Tested By: G. Bathala Date: 08/07/14
Project No. : Input By: J. Ward Date: 08/11/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 29 22 17

20.57 19.92 29.15 27.75 27.08 26.16
19.43 18.89 25.92 24.78 24.20 23.43
11.50 11.65 13.59 13.61 13.58 13.62
14.38 14.23 26.20 26.59 27.12 27.83

27
14
13
CL

PI at "A" - Line  =  0.73(LL-20)  5.11
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Project Name: Tested By: G. Bathala Date: 08/11/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 26 20

26.29 24.43 28.49 29.36 29.42
24.65 22.79 25.61 26.23 26.16
13.56 11.65 13.50 13.63 13.55
14.79 14.72 23.78 24.84 25.85

25
15
10
CL

PI at "A" - Line  =  0.73(LL-20)  3.65
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-3
R-4 15.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark yellowish brown sandy lean clay s(CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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Project Name: Tested By: G. Bathala Date: 08/11/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 27 19

26.58 25.13 25.97 27.30 30.10
24.76 23.52 22.64 23.51 25.34
13.63 13.64 13.62 13.56 13.50
16.35 16.30 36.92 38.09 40.20

39
16
23
CL

PI at "A" - Line  =  0.73(LL-20)  13.87
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-3
R-6 25.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark yellowish brown lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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HS-11 R-5 40 42 24 20 4 CL-ML
HS-13 R-2 15 28 21 20 1 ML
HS-13 R-6 35 44 24 20 4 CL-ML

Westridge

USCS
Plastic 

Limit (%) 
PL

Liquid 
Limit (%) 

LL

Passing 
No. 200 

Sieve (%)
Depth (ft)

ATTERBERG LIMITS          
(ASTM D 4318)

Project Number:

Plasticity 
Index (%) 

PI

14057-01
Date: Aug-14

Symbol Sample 
No.:Location.:
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Project Name: Tested By: G. Bathala Date: 08/12/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 26 21 16

19.92 21.42 27.77 31.25 31.04 31.02
18.89 20.23 24.17 26.53 26.21 25.96
11.49 11.65 13.62 13.62 13.58 13.59
13.92 13.87 34.12 36.56 38.24 40.91

37
14
23
CL

PI at "A" - Line  =  0.73(LL-20)  12.41
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-12
R-4 40.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark grayish brown lean clay with sand (CL)s

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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grained soils and fine-
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grained soils
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Project Name: Tested By: G. Bathala Date: 08/12/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 25 16

18.08 21.91 27.32 27.07 27.68
16.97 20.15 23.37 23.05 23.34
11.50 11.65 13.54 13.55 13.64
20.29 20.71 40.18 42.32 44.74

42
20
22
CL

PI at "A" - Line  =  0.73(LL-20)  16.06
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-12
R-6 50.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Olive gray lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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grained soils and fine-
grained fraction of coarse-
grained soils

"A" Line
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Project Name: Tested By: G. Bathala Date: 08/13/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 28 19

23.31 24.20 27.49 29.16 29.79
21.95 22.68 23.77 24.82 25.07
13.57 13.59 13.63 13.59 13.50
16.23 16.72 36.69 38.65 40.80

39
16
23
CL

PI at "A" - Line  =  0.73(LL-20)  13.87
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-14
R-2 10.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark olive gray lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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grained soils and fine-
grained fraction of coarse-
grained soils
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Project Name: Tested By: G. Bathala Date: 08/14/14
Project No. : Input By: J. Ward Date: 08/15/14
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
31 26 17

23.92 22.64 28.00 26.93 27.22
22.32 21.22 25.24 24.28 24.38
11.50 11.64 13.60 13.50 13.58
14.79 14.82 23.71 24.58 26.30

25
15
10
CL

PI at "A" - Line  =  0.73(LL-20)  3.65
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-14
R-4 20.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Olive brown clayey sand (SC)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 10

Pl
as

tic
ity

 In
de

x 
(P

I)

Liquid Limit (LL)

0.121

CL or OL

ML or OL
MH or OH

For classification of fine-
grained soils and fine-
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HS-15 R-4 20 15 67 19 48 CH
HS-16 R-7 35 84 38 27 11 ML

Project Number:

Plasticity 
Index (%) 

PI

14057-01
Date: Feb-15

Symbol

La Habra - Westridge

USCSPlastic Limit
(%) PL

Liquid Limit
(%) LL

Passing 
No. 200 

Sieve (%)
Depth (ft)Sample 

No.:Location.:

ATTERBERG LIMITS          
(ASTM D 4318)

PLASTICITY CHART - CLASSIFICATION OF FINE-GRAINED SOILS 
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Project Name: Tested By: S. Felter Date: 03/09/15
Project No. : Input By: J. Ward Date: 03/13/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
33 27 20

23.69 23.74 35.36 35.28 36.64
21.96 21.99 29.24 28.96 29.63
13.56 13.59 13.60 13.58 13.55
20.60 20.83 39.13 41.09 43.59

42
21
21
CL

PI at "A" - Line  =  0.73(LL-20)  16.06
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-15
R-5 25.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Olive brown clayey sand (SC)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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grained soils
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Project Name: Tested By: S. Felter Date: 03/10/15
Project No. : Input By: J. Ward Date: 03/13/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 28 19

23.59 23.76 35.34 35.91 37.07
22.00 22.11 29.62 29.95 30.76
13.52 13.56 13.63 13.54 13.62
18.75 19.30 35.77 36.32 36.81

36
19
17
CL

PI at "A" - Line  =  0.73(LL-20)  11.68
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Brown lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-16
R-4 20.0
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grained soils
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Project Name: Tested By: G. Bathala Date: 02/15/15
Project No. : Input By: J. Ward Date: 02/16/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
33 24 17

21.08 19.93 27.88 30.56 29.08
19.72 18.77 24.62 26.57 25.29
11.50 11.65 13.57 13.63 13.56
16.55 16.29 29.50 30.83 32.31

31
16
15
CL

PI at "A" - Line  =  0.73(LL-20)  8.03
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-17
B-1 5-7

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Olive brown sandy lean clay s(CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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Project Name: Tested By: S. Felter Date: 03/10/15
Project No. : Input By: J. Ward Date: 03/13/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
35 27 19

23.80 24.58 34.59 35.15 35.69
22.11 22.81 28.63 28.88 29.03
13.57 13.60 13.61 13.57 13.58
19.79 19.22 39.68 40.95 43.11

42
20
22
CL

PI at "A" - Line  =  0.73(LL-20)  16.06
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Yellowish brown lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-17
R-4 20.0
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grained soils and fine-
grained fraction of coarse-
grained soils
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Project Name: Tested By: S. Felter Date: 03/10/15
Project No. : Input By: J. Ward Date: 03/13/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
34 25 19

23.85 24.02 36.89 35.23 34.57
22.35 22.46 31.49 30.08 29.36
13.62 13.52 13.50 13.55 13.64
17.18 17.45 30.02 31.16 33.14

32
17
15
CL

PI at "A" - Line  =  0.73(LL-20)  8.76
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark yellowish brown lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
HS-17
R-5 25.0
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Project Name: Tested By: G. Bathala Date: 03/26/15
Project No. : Input By: J. Ward Date: 03/27/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
34 29 23 15

22.15 22.14 25.17 24.93 25.30 25.60
20.10 20.13 21.76 21.48 21.68 21.76
11.50 11.66 13.63 13.53 13.53 13.63
23.84 23.73 41.94 43.40 44.42 47.23

44
24
20
CL

PI at "A" - Line  =  0.73(LL-20)  17.52
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Dark olive gray lean clay'stone' (CL)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
B-1
R-3 30.0
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Project Name: Tested By: G. Bathala Date: 02/10/15
Project No. : Input By: J. Ward Date: 02/16/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2
20 22 Trial 1 = 33

22.37 22.56 27.55 28.64 Trial 2 = 33
20.34 20.54 24.02 24.84 Ave. LL = 33
11.50 11.65 13.64 13.55 (see equation below)
22.96 22.72 34.01 33.66

33
23
10
CL

PI at "A" - Line  =  0.73(LL-20)  9.49
One - Point Liquid Limit Calculation

LL =Wn(N/25)
(Wn = water content, N = number of blows)
PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
  One-point

   Procedure A
   Multipoint  Test

X    Procedure B
   One-point  Test

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Light olive brown sandy lean clay s(CL)

TEST
NO.

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
B-3
B-1 30-33
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Project Name: Tested By: G. Bathala Date: 03/26/15
Project No. : Input By: J. Ward Date: 03/27/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
8

Cannot be rolled: 31.41 Cannot get more than 8 blows:
NonPlastic 27.25 NonPlastic

13.55
30.36

NP
NP
NP
NP

PI at "A" - Line  =  0.73(LL-20)   =   
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Brownish yellow sandy silt s(ML)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
B-4
R-4 40.0
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grained soils and fine-
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grained soils

"A" Line

7
4

CH or OH

CL- ML

28

29

30

31

32

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows

20            25          30                 40             50          60       70     80     90     



Project Name: Tested By: A. Santos Date: 03/01/15
Project No. : Input By: J. Ward Date: 03/11/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
5

Cannot be rolled: 23.75 Cannot get more than 5 blows:
NonPlastic 19.41 NonPlastic

1.07
23.66

NP
NP
NP
NP

PI at "A" - Line  =  0.73(LL-20)   =   
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
B-4
B-1 35-40

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Light olive brown silty sand (SM)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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Project Name: Tested By: G. Bathala Date: 02/27/15
Project No. : Input By: J. Ward Date: 03/11/15
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
34 27 21 15

21.11 22.34 24.08 24.82 26.28 26.20
19.31 20.38 20.74 21.14 22.03 21.84
11.50 11.65 13.57 13.54 13.55 13.59
23.05 22.45 46.58 48.42 50.12 52.85

49
23
26
CL

PI at "A" - Line  =  0.73(LL-20)  21.17
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

ATTERBERG LIMITS
 ASTM D 4318

La Habra
14057-01
B-4
R-6 60.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Olive lean clay (CL)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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grained soils

"A" Line

7
4

CH or OH

CL- ML

45

46

47

48

49

50

51

52

53

54

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows

20            25          30                 40             50          60       70     80     90     



B-1 R-2 20' Ring 0.0005 109.6 18.2 24.0

Sample Description: 

Location:
Final 

Moisture 
Content (%)

14057-01
Date: Aug-14

Fine sandy siltstone

Westridge

Dry Density 
(pcf)

Initial 
Moisture 

Content (%)

DIRECT SHEAR PLOT
Project Number:

Sample No.: Depth (ft) Sample Type Shear Rate 
(inch/min)

0.0
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5.0

0.0 1.0 2.0 3.0 4.0 5.0

Normal Stress (ksf)
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Peak  At ¼" Deformation

Friction Angle = 35.3 ° Friction Angle = 26.5 °
Cohesion = 0 psf Cohesion = 46 psf



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

1.000
2.415

Boring No.
Sample No.
Depth (ft)

B-1
R-3
30

105.0

1.000
2.415
20.26

25.2

Soil Identification: 20.26
103.4

20.26
97.3

86.9
0.9908

2.000
2.638
1.339
0.0017

4.000
4.304
2.449
0.0017

1.000
2.415

1.000
1.075
0.585
0.0017

74.8
0.9956
27.5

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

90.4
0.9872
24.6

12-14

Project No.: 14057-01

Sample Type:

Ring

Dark olive gray clay stone 
(CL)
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DS B-1, R-3 @ 30



Tested Sample:
B-1 at 30 ft At 0.30" Displacement:

46.2 Degrees 31.5 Degrees
0 ksf 0.03 ksf

Peak: 

 DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Dec-14

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

1.000
2.415

Boring No.
Sample No.
Depth (ft)

B-1
R-4
40

106.9

1.000
2.415
17.51

21.3

Soil Identification: 17.51
105.1

17.51
100.0

78.3
0.9829

4.000
3.892
2.811
0.0017

8.000
6.467
5.300
0.0017

1.000
2.415

2.000
2.531
1.500
0.0017

68.9
0.9898
22.2

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

81.9
0.9698
23.6

12-14

Project No.: 14057-01

Sample Type:

Ring

Dark olive gray silty clay 
stone (CL-ML)
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DS B-1, R-4 @ 40



Tested Sample:
B-1 at 40 ft At 0.30" Displacement:

33.2 Degrees 32.3 Degrees
1.2 ksf 0.26 ksf

Peak: 

 DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Dec-14

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-4
R-4
40

107.2

1.000
2.415
4.23

18.5
0.9935

1.000
2.415

20.8

Soil Identification: 4.23
104.1

4.23
101.2

4.000
3.732
2.701
0.0025

2.000
1.946
1.352
0.0025

1.000
2.415

1.000
0.943
0.663
0.0025

17.2
0.9959
23.0

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

20.0
0.9844
20.4

02-15

Project No.: 14057-01

Sample Type:

Ring

Brownish yellow sandy silt 
s(ML)
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DS B-4, R-4 @ 40



Tested Sample:
B-4 at 40 ft At 0.30" Displacement:

42.8 Degrees 34.0 Degrees
0 ksf 0 ksf

Peak: 

 DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Mar-14

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-4
R-6
60

102.4

1.000
2.415
23.28

96.8
0.9886

1.000
2.415

25.3

Soil Identification: 23.28
102.2

23.28
101.7

8.000
5.882
4.725
0.0017

4.000
3.433
2.311
0.0017

1.000
2.415

2.000
2.185
1.264
0.0017

95.7
0.9932
27.0

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

97.2
0.9764
24.1

02-15

Project No.: 14057-01

Sample Type:

Ring

Olive silty clay (CL-ML)
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DS B-4, R-6 @ 60



Tested Sample:
B-4 at 60 ft At 0.30" Displacement:

31.6 Degrees 30.1 Degrees
1.0 ksf 0.06 ksf

Peak: 

 DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Mar-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-4
R-7
70

102.7

1.000
2.415
22.88

95.9
0.9846

1.000
2.415

24.5

Soil Identification: 22.88
102.5

22.88
102.0

9.000
6.517
5.109
0.0017

6.000
4.235
3.232
0.0017

1.000
2.415

2.000
2.147
1.236
0.0017

94.7
0.9936
25.2

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

96.4
0.9705
23.8

02-15

Project No.: 14057-01

Sample Type:

Ring

Olive lean clay'stone' (CL)
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DS B-4, R-7 @ 70



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-4
R-7
70

102.7

1.000
2.415
22.88

95.9
0.9846

1.000
2.415

24.5

Soil Identification: 22.88
102.5

22.88
102.0

9.000
6.517
5.109
0.0017

6.000
4.235
3.232
0.0017

1.000
2.415

2.000
2.147
1.236
0.0017

94.7
0.9936
25.2

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

96.4
0.9705
23.8

02-15

Project No.: 14057-01

Sample Type:

Ring

Olive lean clay'stone' (CL)
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DS B-4, R-7 @ 70



Tested Sample:
B-4 at 70 ft At 0.30" Displacement:

31.7 Degrees 28.8 Degrees
0.8 ksf 0.07 ksf

Peak: 

 DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Mar-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

10-05

Project No.: 14057-01

Sample Type:

90% Remold

Light olive brown silty sand 
(SM) 57.0

0.9960
14.8

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

56.9
0.9844
14.4

1.000
2.415

1.000
0.946
0.682
0.0025

4.000
3.320
2.726
0.0025

2.000
1.798
1.368
0.0025

14.5

Soil Identification: 10.30
113.2

10.30
113.3 113.2

1.000
2.415
10.30

56.9
0.9897

1.000
2.415
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40-45

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

0 0.1 0.2 0.3

Sh
ea

r S
tre

ss
 (k

sf
)

Horizontal Deformation (in.)

0.00

1.00

2.00

3.00

4.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Sh
ea

r S
tre

ss
 (k

sf
)

Normal Stress (ksf)

DS HS-1, B-2 @ 40-45



Tested Sample:
HS-1 at 40-45 ft (Af) 

38.2 Degrees 34.3 Degrees
0.19 ksf 0.0 ksf

Samples Remolded to 90% R.C.

At 0.30" Displacement:Peak: 

DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Jan-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

01-15

Project No.: 14057-01

Sample Type:

90% Remold

Olive brown silty sand with 
gravel (SM)g 44.2

0.9939
12.6

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

44.1
0.9820
11.8

1.000
2.415

1.000
0.890
0.755
0.0025

4.000
2.902
2.889
0.0025

2.000
1.515
1.418
0.0025

12.2

Soil Identification: 6.77
119.2

6.77
119.2 119.2

1.000
2.415
6.77

44.2
0.9904

1.000
2.415

Boring No.
Sample No.
Depth (ft)
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B-1
15-20
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DS HS-3, B-1 @ 15-20



Tested Sample:
HS-3 at 15-20 ft (Af) 

34.0 Degrees 35.3 Degrees
0.20 ksf 0.0 ksf

Samples Remolded to 90% R.C.

At 0.30" Displacement:Peak: 

DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Jan-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

HS-17
B-1
5-7

113.0

1.000
2.415
9.51

52.3
0.9997

1.000
2.415

16.5

Soil Identification: 9.51
113.1

9.51
113.1

2.000
1.418
1.355
0.0017

1.000
0.805
0.644
0.0017

1.000
2.415

0.500
0.629
0.406
0.0017

52.3
1.0059
16.8

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

52.2
0.9901
16.1
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Project No.: 14057-01

Sample Type:

90% Remold

Olive brown sandy lean clay 
s(CL)
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DS HS-17, B-1 @ 5-7



Tested Sample:
HS-17 at 5-7 ft (Af) 

28.3 Degrees 32.8 Degrees
0.32 ksf 0.05 ksf

Samples Remolded to 90% R.C.

At 0.30" Displacement:Peak: 

DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Feb-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-3
B-1
30-33

103.5

1.000
2.415
14.58

62.6
0.9862

1.000
2.415

20.7

Soil Identification: 14.58
103.5

14.58
103.5

8.000
5.901
5.291
0.0017

4.000
2.811
2.675
0.0017

1.000
2.415

2.000
1.795
1.342
0.0017

62.6
0.9922
21.3

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

62.6
0.9804
19.6

02-15

Project No.: 14057-01

Sample Type:

90% Remold

Light olive brown sandy lean 
clay s(CL)

0.00

2.00

4.00

6.00

8.00

0 0.1 0.2 0.3

Sh
ea

r S
tre

ss
 (k

sf
)

Horizontal Deformation (in.)

0.00

2.00

4.00

6.00

8.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Sh
ea

r S
tre

ss
 (k

sf
)

Normal Stress (ksf)

DS B-3, B-1 @ 30-33



Tested Sample:
B-3 at 30-33 ft (Af) 

34.9 Degrees 33.3 Degrees
0.25 ksf 0.03 ksf

Samples Remolded to 90% R.C.

At 0.30" Displacement:Peak: 

DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Feb-15

Westridge / La Habra
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Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)

Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

Boring No.
Sample No.
Depth (ft)

B-4
B-1
35-40

108.0

1.000
2.415
11.62

55.9
0.9851

1.000
2.415

16.3

Soil Identification: 11.62
108.0

11.62
108.0

8.000
5.492
5.348
0.0033

4.000
2.958
2.675
0.0033

1.000
2.415

2.000
1.783
1.393
0.0033

55.9
0.9892
16.9

La HabraDIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080

55.9
0.9711
15.4

03-15

Project No.: 14057-01

Sample Type:

90% Remold

Light olive brown silty sand 
(SM)
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Tested Sample:
B-4 at 35-40 ft (Af) 

31.8 Degrees 33.4 Degrees
0.52 ksf 0.06 ksf

Samples Remolded to 90% R.C.

At 0.30" Displacement:Peak: 

DIRECT SHEAR PLOT

Project Number: 14057-01
Date: Mar-15

Westridge / La Habra
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Initial Final Initial Final Initial Final Initial Final

No Time Readings

0.391 73 91118.1

Degree of 
Saturation (%)Dry Density (pcf)  

0.428

Void Ratio

10.0 11.6

Soil Identification: Dark grayish brown lean clay (CL)

Project No.:

La Habra

08-14

14057-01

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

13.2 120.9HS-3 R-3
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

13.1 118.1HS-3 R-4 9.7

Soil Identification: Dark yellowish brown sandy lean clay s(CL)

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.437 57 83115.1

Degree of 
Saturation (%)Dry Density (pcf)  

0.464

Void Ratio
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

19.5 109.7HS-3 R-6 21.3

Soil Identification: Dark yellowish brown lean clay (CL)

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.535 91 98103.2

Degree of 
Saturation (%)Dry Density (pcf)  

0.634

Void Ratio
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

15.1 117.8HS-12 R-4 14.8

Soil Identification: Dark grayish brown lean clay with sand (CL)s

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.427 88 95115.7

Degree of 
Saturation (%)Dry Density (pcf)  

0.457

Void Ratio

40.0
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

22.6 103.7HS-12 R-6 25.7

Soil Identification: Olive gray lean clay (CL)

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.623 95 9897.5

Degree of 
Saturation (%)Dry Density (pcf)  

0.729
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

18.5 112.5HS-14 R-2 21.4

Soil Identification: Dark olive gray lean clay (CL)

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.531 100 99107.5

Degree of 
Saturation (%)Dry Density (pcf)  

0.580
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Initial Final Initial Final Initial Final Initial Final

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

13.4 117.8HS-14 R-4 9.1

Soil Identification: Olive brown clayey sand (SC)

Project No.:

La Habra

08-14

14057-01

No Time Readings

0.427 53 84115.3

Degree of 
Saturation (%)Dry Density (pcf)  

0.462

Void Ratio

20.0
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Initial Final Initial Final Initial Final Initial Final

No Time Readings

0.393 88 100119.2

Degree of 
Saturation (%)Dry Density (pcf)  

0.414

Void Ratio

25.0 13.4

Soil Identification: Olive brown clayey sand (SC)

Project No.:

La Habra

03-15

14057-01

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

14.8 120.5HS-15 R-5
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Initial Final Initial Final Initial Final Initial Final

No Time Readings

0.434 88 100112.0

Degree of 
Saturation (%)Dry Density (pcf)  

0.505

Void Ratio

20.0 16.4

Soil Identification: Brown lean clay (CL)

Project No.:

La Habra

03-15

14057-01

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

16.4 116.9HS-16 R-4
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Initial Final Initial Final Initial Final Initial Final

No Time Readings

0.480 98 9997.6

Degree of 
Saturation (%)Dry Density (pcf)  

0.728

Void Ratio

20.0 26.3

Soil Identification: Yellowish brown lean clay (CL)

Project No.:

La Habra

03-15

14057-01

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

17.6 113.8HS-17 R-4
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Initial Final Initial Final Initial Final Initial Final

No Time Readings

0.427 95 100112.0

Degree of 
Saturation (%)Dry Density (pcf)  

0.522

Void Ratio

25.0 18.2

Soil Identification: Dark yellowish brown lean clay (CL)

Project No.:

La Habra

03-15

14057-01

Boring      
No.

Sample     
No.

Depth      
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                     

ASTM D 2435      

15.9 118.8HS-17 R-5
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Tested By: S. Felter Date: 08/06/14
Checked By: J. Ward Date: 08/11/14
Depth (ft.):

Dry Wt. of Soil + Cont.         (g)
Wt. of Container No.            (g)
Dry Wt. of Soil                     (g)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

SPECIMEN  INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

Project No.: 14057-01
Boring No.:

EXPANSION INDEX of SOILS
ASTM D 4829

Project Name: La Habra

B-1

1000.00
0.00

1000.00
0.00

5-8
Sample No.: B-1
Soil Identification: Olive silt (ML)

Specimen Diameter        (in.) 4.01 4.01

100.00

MOLDED SPECIMEN Before Test After Test

Specimen Height            (in.) 1.0000 1.0355
Wt. Comp. Soil + Mold    (g) 585.10 414.29
Wt. of Mold                    (g) 207.50 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. O O
Wet Wt. of Soil + Cont.   (g) 757.60 621.79
Dry Wt. of Soil + Cont.    (g) 675.80 544.34
Wt. of Container             (g) 0.00 207.50
Moisture Content            (%) 12.10 22.99
Wet Density                   (pcf) 113.9 120.7
Dry Density                    (pcf) 101.6 98.1
Void Ratio   0.659 0.718
Total Porosity 0.397 0.418
Pore Volume                  (cc)  82.2 89.6
Degree of Saturation (%) [ S meas] 49.6 86.5

Date Time Pressure  (psi) Elapsed Time         
(min.)

Dial Readings        
(in.)

10
08/06/14 13:44 1.0 0 0.1945

0.194008/06/14 13:54
Add Distilled Water to the Specimen

08/06/14 14:32 1.0 38 0.2250

1.0

0.2300
08/07/14 7:46 1.0 1072 0.2300
08/07/14 6:11 1.0 977

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 36



Tested By: S. Felter Date: 08/06/14
Checked By: J. Ward Date: 08/11/14
Depth (ft.):

Dry Wt. of Soil + Cont.         (g)
Wt. of Container No.            (g)
Dry Wt. of Soil                     (g)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

SPECIMEN  INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

Project No.: 14057-01
Boring No.:

EXPANSION INDEX of SOILS
ASTM D 4829

Project Name: La Habra

HS-1

1000.00
0.00

1000.00
0.00

30.0
Sample No.: B-1
Soil Identification: Dark brown clayey sand (SC)

Specimen Diameter        (in.) 4.01 4.01

100.00

MOLDED SPECIMEN Before Test After Test

Specimen Height            (in.) 1.0000 1.0145
Wt. Comp. Soil + Mold    (g) 622.40 433.28
Wt. of Mold                    (g) 208.40 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. O O
Wet Wt. of Soil + Cont.   (g) 821.80 641.68
Dry Wt. of Soil + Cont.    (g) 754.70 588.60
Wt. of Container             (g) 0.00 208.40
Moisture Content            (%) 8.89 13.96
Wet Density                   (pcf) 124.9 128.8
Dry Density                    (pcf) 114.7 113.0
Void Ratio   0.470 0.491
Total Porosity 0.320 0.329
Pore Volume                  (cc)  66.2 69.2
Degree of Saturation (%) [ S meas] 51.1 76.7

Date Time Pressure  (psi) Elapsed Time         
(min.)

Dial Readings        
(in.)

10
08/06/14 11:38 1.0 0 0.0180

0.017508/06/14 11:48
Add Distilled Water to the Specimen

08/06/14 14:30 1.0 162 0.0325

1.0

0.0325
08/07/14 7:42 1.0 1194 0.0325
08/07/14 6:13 1.0 1105

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 15



Tested By: S. Felter Date: 08/06/14
Checked By: J. Ward Date: 08/11/14
Depth (ft.):

Dry Wt. of Soil + Cont.         (g)
Wt. of Container No.            (g)
Dry Wt. of Soil                     (g)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

SPECIMEN  INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

Project No.: 14057-01
Boring No.:

EXPANSION INDEX of SOILS
ASTM D 4829

Project Name: La Habra

HS-6

1000.00
0.00

1000.00
0.00

23-28
Sample No.: B-1
Soil Identification: Dark brown clayey sand (SC)

Specimen Diameter        (in.) 4.01 4.01

100.00

MOLDED SPECIMEN Before Test After Test

Specimen Height            (in.) 1.0000 1.0360
Wt. Comp. Soil + Mold    (g) 568.20 436.16
Wt. of Mold                    (g) 166.50 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. O O
Wet Wt. of Soil + Cont.   (g) 800.20 602.66
Dry Wt. of Soil + Cont.    (g) 728.10 532.04
Wt. of Container             (g) 0.00 166.50
Moisture Content            (%) 9.90 19.32
Wet Density                   (pcf) 121.2 127.0
Dry Density                    (pcf) 110.3 106.4
Void Ratio   0.529 0.584
Total Porosity 0.346 0.369
Pore Volume                  (cc)  71.6 79.1
Degree of Saturation (%) [ S meas] 50.5 89.3

Date Time Pressure  (psi) Elapsed Time         
(min.)

Dial Readings        
(in.)

10
08/06/14 13:12 1.0 0 0.1330

0.132008/06/14 13:22
Add Distilled Water to the Specimen

08/06/14 14:31 1.0 69 0.1650

1.0

0.1690
08/07/14 7:44 1.0 1102 0.1690
08/07/14 6:12 1.0 1010

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 37



Tested By: O. Figueroa Date: 01/09/15
Input By: J. Ward Date: 01/12/15

HS-1 Depth (ft.): 40-45

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03330         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
3788.0 3893.0 3964.0 3869.0
1870.0 1870.0 1870.0 1870.0
1918.0 2023.0 2094.0 1999.0

396.90 402.30 410.60 461.50
376.80 374.20 374.40 411.30
38.50 38.60 37.30 38.30

5.94 8.37 10.74 13.46
127.0 133.9 138.6 132.3
119.9 123.6 125.2 116.6

125.5 10.5

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)
Weight of Container            (g)

Weight of Mold              (g)

La Habra

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-2

14057-01

TEST NO.

Soil Identification:

Project Name:

Sample No.:
Light olive brown silty sand (SM)

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

110.0

115.0

120.0

125.0

130.0

0.0 5.0 10.0 15.0 20.

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65
SP. GR. = 2.70
SP. GR. = 2.75

XX

MX HS-1, B-2 @ 40-45



Tested By: O. Figueroa Date: 01/09/15
Input By: J. Ward Date: 01/12/15
Depth (ft.): 15-20

X Moist Rammer Weight (lb.) = 10.0
Dry #3/4 Height of Drop (in.)   = 18.0

X #3/8
#4 26.5 0.03330

1 2 3 4 5 6
3851.0 4007.0 3997.0
1880.0 1880.0 1880.0
1971.0 2127.0 2117.0

424.60 437.50 430.60
408.70 412.00 397.30
37.60 38.20 37.90

4.28 6.82 9.27
130.5 140.8 140.2
125.1 131.8 128.3

132.0 7.0

140.0 5.5

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Weight of Mold              (g)

La Habra

HS-3

Wt. Compacted Soil + Mold (g)

B-1
Soil Identification:

14057-01
Project Name:

Optimum Moisture Content (%)

Corrected Moisture Content (%)

Mold Volume (ft³)

TEST NO.

Weight of Container            (g)

Manual Ram

Dry Weight of Soil + Cont.   (g)

Compaction     
Method

Project No.:
Boring No.:
Sample No.:

Olive brown silty sand with gravel (SM)g

Scalp Fraction (%)

Maximum Dry Density (pcf)

Corrected Dry Density (pcf)

Preparation    
Method:

Dry Density                   (pcf)

Mechanical Ram

Net Weight of Soil          (g)

Wet Density                  (pcf)
Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)

115.0

120.0

125.0

130.0

135.0

0.0 5.0 10.0 15.0 20

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65
SP. GR. = 2.70
SP. GR. = 2.75

MX HS-3, B-1 @ 15-20



Tested By: O. Figueroa Date: 02/09/15
Input By: J. Ward Date: 02/16/15
Depth (ft.): 5-7

X Moist Rammer Weight (lb.) = 10.0
Dry #3/4 Height of Drop (in.)   = 18.0

X #3/8
#4 4.9 0.03330

1 2 3 4 5 6
3758.0 3876.0 3952.0 3918.0
1870.0 1870.0 1870.0 1870.0
1888.0 2006.0 2082.0 2048.0

341.60 477.20 460.40 531.60
327.80 447.40 423.10 477.40
37.60 38.10 38.80 37.80

4.76 7.28 9.71 12.33
125.0 132.8 137.8 135.6
119.3 123.8 125.6 120.7

125.5 9.5

127.0 9.0

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:
5:45:50
GR:SA:FI

Atterberg Limits:
31,16,15

LL,PL,PI

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Weight of Mold              (g)

La Habra

HS-17

Wt. Compacted Soil + Mold (g)

B-1
Soil Identification:

14057-01
Project Name:

Optimum Moisture Content (%)

Corrected Moisture Content (%)

Mold Volume (ft³)

TEST NO.

Weight of Container            (g)

Manual Ram

Dry Weight of Soil + Cont.   (g)

Compaction     
Method

Project No.:
Boring No.:
Sample No.:

Olive brown sandy lean clay s(CL)

Scalp Fraction (%)

Maximum Dry Density (pcf)

Note: Corrected dry density calculation assumes specific gravity of 2.70 and moisture 
content of 1.0% for oversize particles

Corrected Dry Density (pcf)

Preparation    
Method:

Dry Density                   (pcf)

Mechanical Ram

Net Weight of Soil          (g)

Wet Density                  (pcf)
Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)

110.0

115.0

120.0

125.0

130.0

0.0 5.0 10.0 15.0 20

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65
SP. GR. = 2.70
SP. GR. = 2.75

MX HS-17, B-1 @ 5-7



Tested By: O. Figueroa Date: 02/08/15
Input By: J. Ward Date: 02/09/15

B-3 Depth (ft.): 30-33

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03330         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
3723.0 3791.0 3856.0 3817.0
1870.0 1870.0 1870.0 1870.0
1853.0 1921.0 1986.0 1947.0

457.00 453.60 449.80 529.10
422.10 411.10 399.90 459.50
54.60 55.70 53.10 54.70

9.50 11.96 14.39 17.19
122.7 127.2 131.5 128.9
112.0 113.6 114.9 110.0

115.0 14.5

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:
1:48:51
GR:SA:FI

Atterberg Limits:
33,23,10

LL,PL,PI

Sample No.:
Light olive brown sandy lean clay s(CL)

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

Weight of Container            (g)

Weight of Mold              (g)

La Habra

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

14057-01

TEST NO.

Soil Identification:

Project Name:

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)

105.0

110.0

115.0

120.0

125.0

5.0 10.0 15.0 20.0 25.

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65
SP. GR. = 2.70
SP. GR. = 2.75

XX

MX B-3, B-1 @ 30-33



Tested By: O. Figueroa Date: 02/25/15
Input By: J. Ward Date: 02/27/15

B-4 Depth (ft.): 35-40

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03330         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
3793.0 3882.0 3893.0
1870.0 1870.0 1870.0
1923.0 2012.0 2023.0

416.80 383.50 422.80
388.10 350.70 377.90
54.70 54.60 51.30

8.61 11.08 13.75
127.3 133.2 133.9
117.2 119.9 117.7

120.0 11.5

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

NP
LL,PL,PI

Sample No.:
Light olive brown silty sand (SM)

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

Weight of Container            (g)

Weight of Mold              (g)

La Habra

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

14057-01

TEST NO.

Soil Identification:

Project Name:

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)

110.0

115.0

120.0

125.0

130.0

0.0 5.0 10.0 15.0 20.

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65
SP. GR. = 2.70
SP. GR. = 2.75

XX

MX B-4, B-1 @ 35-40



Project Name: La Habra Tested By : G. Berdy Date: 08/05/14

Project No. : 14057-01 Data Input By: J. Ward Date: 08/11/14

Boring No. HS-1 HS-6 B-1

Sample No. B-1 B-1 B-1

Sample Depth (ft) 30.0 23-28 5-8

240.29 273.38 212.07

228.82 257.24 197.54

60.29 67.29 55.98

6.81 8.50 10.26

100.70 100.40 100.01

26 36 40

15 18 20

840 840 840

10:35/11:20 10:35/11:20 10:35/11:20

45 45 45

20.3232 19.7515 21.2331

20.3202 19.7403 21.2308

0.0030 0.0112 0.0023

123.45 460.88 94.65

132 504 105

ml of Extract For Titration      (B) 30 15 30

ml of AgNO3 Soln. Used in Titration (C) 0.9 1.0 0.5

PPM of Chloride (C -0.2) * 100 * 30 / B 70 160 30

PPM of Chloride, Dry Wt. Basis 75 175 33

8.16 7.81 7.60

22.2 22.2 22.2

PPM of Sulfate                 (A) x 41150

PPM of Sulfate, Dry Weight Basis

Wt. of Crucible (g)      

Wt. of  Residue (g)                     (A)      

Wet Weight of Soil + Container (g)

Dry Weight of Soil + Container (g)

Weight of Container (g)

Duration of Combustion (min)

Wt. of Crucible + Residue (g)      

Beaker No.

Crucible No.

Furnace Temperature (°C)

Time In / Time Out

Dark brown SC Dark brown SC Olive ML

pH TEST, DOT California Test  532/643

CHLORIDE CONTENT, DOT California Test 422

Temperature  °C

pH Value

TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

SULFATE CONTENT, DOT California Test 417, Part II

Soil Identification:

Moisture Content (%)

Weight of Soaked Soil (g)



Project Name: Tested By : G. Berdy Date:
Project No. : Data Input By: J. Ward Date:
Boring No.: Depth (ft.) :     
Sample No. :

(%) (ppm) (ppm)

B-1

Container No.
Initial Soil Wt. (g)   (Wt)
Box Constant

Dark brown SC

La Habra 08/07/14
08/11/14

30.0
14057-01
HS-1

SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Temp. (°C)pH
Soil pH

1100
1200

228.82
60.29

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

1075 25.0 132 75 8.16 22.2

130.003 1200
4

20
30 31.45

DOT CA Test 532 / 643DOT CA Test 417 Part II DOT CA Test 422DOT CA Test 532 / 643

1.000

Chloride Content
(ohm-cm)

Adjusted 
Moisture 
Content   

(MC)

Soil 
Resistivity 
(ohm-cm)

1700
1100

Resistance 
Reading 
(ohm)

23.24

5

Min. Resistivity Moisture Content Sulfate Content

Specimen 
No.

1
2

Water 
Added (ml)  

(Wa)

10

Soil Identification:*
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity 
testing.  Therefore, this test method may not be representative for coarser materials. 

Wt. of Container     (g)15.02 1700

6.81
240.29

Moisture Content (%)  (MCi)
Wet Wt. of Soil + Cont. (g)
Dry Wt. of Soil + Cont. (g)

1000
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1200

1300

1400
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1600
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1800
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Project Name: Tested By : G. Berdy Date:
Project No. : Data Input By: J. Ward Date:
Boring No.: Depth (ft.) :     
Sample No. :

Dark brown SC

30
40
50

41.88
50.234

Min. Resistivity Moisture Content

490
MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

DOT CA Test 532 / 643

Sulfate Content Chloride Content
(ohm-cm) (%) (ppm) (ppm)

670
530

Resistance 
Reading 
(ohm)

33.53
67025.19

Initial Soil Wt. (g)   (Wt)

5

Specimen 
No.

1
2
3 480

490

Adjusted 
Moisture 
Content   

(MC)

Soil 
Resistivity 
(ohm-cm)

Box Constant

478 43.5

SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Temp. (°C)pH
Soil pH

1.000

504 175 7.81

DOT CA Test 532 / 643DOT CA Test 417 Part II DOT CA Test 422

22.2

130.00
530
480

Container No.

Water 
Added (ml)  

(Wa)
273.38
257.24
67.29

La Habra 08/07/14
08/11/14

23-28
14057-01
HS-6
B-1

Moisture Content (%)  (MCi)
Wet Wt. of Soil + Cont. (g)

20

Soil Identification:*

Dry Wt. of Soil + Cont. (g)
Wt. of Container     (g)

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity 
testing.  Therefore, this test method may not be representative for coarser materials. 
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Project Name: Tested By : G. Berdy Date:
Project No. : Data Input By: J. Ward Date:
Boring No.: Depth (ft.) :     
Sample No. :

Olive ML

Min. Resistivity Moisture Content Sulfate Content Chloride Content
(ohm-cm) (%) (ppm) (ppm)

B-1

La Habra 08/08/14
08/11/14

5-8
14057-01
B-1

Soil Identification:*

Specimen 
No.

1
2
3

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity 
testing.  Therefore, this test method may not be representative for coarser materials. 

55.98

52.67

35.71

105 33 7.60 22.21898 43.4

SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Temp. (°C)pH
Soil pH

10.26
212.07
197.54

2000
1900
2100

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

Container No.
Initial Soil Wt. (g)   (Wt)
Box Constant 1.000

130.00

Adjusted 
Moisture 
Content   

(MC)

Soil 
Resistivity 
(ohm-cm)

2000
1900

Resistance 
Reading 
(ohm)

Moisture Content (%)  (MCi)
Wet Wt. of Soil + Cont. (g)

44.19

Dry Wt. of Soil + Cont. (g)
Wt. of Container     (g)

2100

DOT CA Test 532 / 643DOT CA Test 417 Part II DOT CA Test 422DOT CA Test 532 / 643

4
5

Water 
Added (ml)  

(Wa)

30
40
50

1800

1850

1900

1950

2000

2050

2100

2150

30.0 35.0 40.0 45.0 50.0 55.0
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From GMU, 1996 
 

 

































 

 

 
 
 
 

Appendix D 
Slope Stability Analyses 

 



Project No. 14057-01  August, 2015 

Summary of Slope Stability Analysis 
 
 

Cross-Section File Name Factor 
of Safety

Description 

1-1’ x1dl 1.65 Lower Basin Cut Slope - Static  
x1dle 1.22 Seismic 

2’-2” x2l 1.90 Lower Basin Slope - Static 
x2le 1.38 Seismic 

3-3’ x3ub 1.88 Upper Slope - Static 
x3ube 1.40 Seismic 
x3u 2.22 Upper Slope - Static 
x3ue 1.69 Seismic 

3A-3A’ 
 

x3a 1.57 MSE Wall – Static  
x3ae 1.35 Seismic 

4-4’ x4u 1.58 Upper Slope – Static  
x4ue 1.34 Seismic 

5-5’ x5du 1.85 Upper Slope – Static  
x5due 1.44 Seismic 

6-6’ x6dur 1.85 Upper Slope – Rotational – Static  
x6dure 1.56 Seismic 
x6du 2.32 Upper Slope – Block – Static  
x6due 1.93 Seismic 

7-7’ x7du 2.20 Upper Slope – Static  
x7du 1.89 Seismic 

8-8’ x8du 2.61 Upper Slope – Static  
x8due 1.88 Seismic 
x8dl 1.82 Lower Slope – Static  
x8dle 1.53 Seismic 

9-9’ x9dexrf 1.61 Upper Slope – Rotational – Static  
x9dexrfe 1.36 Seismic 

x9dex 2.17 Upper Slope – Block – Static  
x9dexe 1.82 Seismic 

10-10’ x10 2.03 Static  
x10e 1.70 Seismic 

11-11’ x11 2.06 Upper Slope - Static  
x11e 2.25 Seismic 

12’-12’” x12 1.89 Upper Slope - Static  
x12e 1.53 Seismic 

 
Please Note: 
 
The current design topo map is dated 6/11/2015.  Cross Sections 1, 6 through 9 reflect design 
date of 3/13 which did not change based on the current topo map dated 6/11/2015.   
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Discussion Regarding Geogrid-Reinforcement Strengths: 
 
Global slope stability analysis was performed using the computer program GSTABL7 with 
STEDwin version 2.005.3 (Gregory Geotechnical Software, 2013).  The program GSTABL7 
uses what is commonly referred to as Method “B” with respect to calculating factors of safety 
with the inclusion of added reinforcements such as geogrid.  In Method “B” the 
reinforcement are added to the resisting force/moments in the stability equations thereby the 
reinforcement will automatically be divided by the factor of safety in the same manner as the 
soil strength.  It is appropriate to use “limiting” values of reinforcement compared to the 
allowable reinforcement strength values within the slope stability program.  Thereby, the 
required allowable geogrid-reinforcement strength (as defined below) can be obtained by 
dividing the “limiting” geogrid strength by the slope stability factor of safety of 1.5 (i.e., 5 
kips/ft divided by 1.5 = 3.33 kips/ft).  The allowable strength of the geogrid reinforcement is 
the ultimate strength reduced by series of reduction factors (e.g., creep, installation damage, 
etc.) determined by the geogrid manufacturer.   
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GSTABL7 v.2  FSmin=1.65
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              12:24PM
    Run By:                   ASR
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dl.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dl.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dl.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 1-1'/ 3/13 Design
                          - Lower Basin Cut Slope - Static
    BOUNDARY COORDINATES
       10 Top   Boundaries
       25 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     201.00      79.00     201.00        4
        2         79.00     201.00     116.00     210.00        1
        3        116.00     210.00     147.00     200.00        1
        4        147.00     200.00     243.00     200.00        4
        5        243.00     200.00     273.00     210.00        1
        6        273.00     210.00     313.00     230.00        1
        7        313.00     230.00     387.00     262.00        1
        8        387.00     262.00     442.00     280.00        1
        9        442.00     280.00     500.00     290.00        1
       10        500.00     290.00     600.00     292.00        1
       11         79.00     201.00     147.00     200.00        4
       12        243.00     200.00     297.00     211.00        4
       13          0.00     150.00     193.00     173.00        3
       14        193.00     173.00     276.00     201.00        3
       15        276.00     201.00     297.00     211.00        3
       16        297.00     211.00     339.00     225.00        3
       17        339.00     225.00     370.00     240.00        2
       18        370.00     240.00     392.00     230.00        2
       19        392.00     230.00     397.00     225.00        3
       20        397.00     225.00     450.00     229.00        3
       21        450.00     229.00     466.00     220.00        3
       22        466.00     220.00     500.00     214.00        3
       23        500.00     214.00     556.00     244.00        3
       24        556.00     244.00     600.00     262.00        3
       25        339.00     225.00     392.00     230.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
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    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by  7 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1          0.00      200.00
        2         79.00      200.00
        3        118.00      208.00
        4        147.00      200.00
        5        243.00      200.00
        6        266.00      208.00
        7        600.00      208.00
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  35.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         200.00     165.00     300.00     175.00      40.00
     2         310.00     180.00     500.00     210.00      40.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
               Individual data on the    21  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      0.6       9.3     0.0     5.4       0.      0.     0.0     0.0      0.0
   2      8.9    2710.9     0.0  1582.1       0.      0.     0.0     0.0      0.0
   3      6.3    5628.5     0.0  3126.5       0.      0.     0.0     0.0      0.0
   4     16.0   32925.8     0.0 18098.5       0.      0.     0.0     0.0      0.0
   5      0.7    2029.5     0.0  1008.9       0.      0.     0.0     0.0      0.0
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   6      7.0   20775.3     0.0 10392.0       0.      0.     0.0     0.0      0.0
   7      3.0    9236.4     0.0  4258.8       0.      0.     0.0     0.0      0.0
   8      6.3   20378.4     0.0  8526.8       0.      0.     0.0     0.0      0.0
   9      8.4   29661.9     0.0 10650.6       0.      0.     0.0     0.0      0.0
  10      6.3   23885.0     0.0  7359.3       0.      0.     0.0     0.0      0.0
  11     16.0   67147.3     0.0 16371.8       0.      0.     0.0     0.0      0.0
  12     26.0  126117.2     0.0 19508.8       0.      0.     0.0     0.0      0.0
  13     31.0  175516.0     0.0 11779.1       0.      0.     0.0     0.0      0.0
  14      1.6   10027.6     0.0   274.8       0.      0.     0.0     0.0      0.0
  15      2.2   13006.4     0.0   252.3       0.      0.     0.0     0.0      0.0
  16     13.2   70363.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  17      5.0   22194.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  18      0.5    2101.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  19      2.1    8494.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  20     21.9   59315.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  21      4.3    3254.1     0.0     0.0       0.      0.     0.0     0.0      0.0
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
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              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        233.564      200.000
              2        234.115      199.720
              3        265.302      183.832
              4        371.636      205.530
              5        394.624      231.923
              6        416.565      259.192
              7        420.909      273.098
                 Factor of Safety
                ***    1.649   ***
                    **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.22
Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              03:31PM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dle.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dle.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 1\x1dle.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 1-1'/ 3/13 Design
                          - Lower Basin Cut Slope - Seismic
    BOUNDARY COORDINATES
       10 Top   Boundaries
       25 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     201.00      79.00     201.00        4
        2         79.00     201.00     116.00     210.00        1
        3        116.00     210.00     147.00     200.00        1
        4        147.00     200.00     243.00     200.00        4
        5        243.00     200.00     273.00     210.00        1
        6        273.00     210.00     313.00     230.00        1
        7        313.00     230.00     387.00     262.00        1
        8        387.00     262.00     442.00     280.00        1
        9        442.00     280.00     500.00     290.00        1
       10        500.00     290.00     600.00     292.00        1
       11         79.00     201.00     147.00     200.00        4
       12        243.00     200.00     297.00     211.00        4
       13          0.00     150.00     193.00     173.00        3
       14        193.00     173.00     276.00     201.00        3
       15        276.00     201.00     297.00     211.00        3
       16        297.00     211.00     339.00     225.00        3
       17        339.00     225.00     370.00     240.00        2
       18        370.00     240.00     392.00     230.00        2
       19        392.00     230.00     397.00     225.00        3
       20        397.00     225.00     450.00     229.00        3
       21        450.00     229.00     466.00     220.00        3
       22        466.00     220.00     500.00     214.00        3
       23        500.00     214.00     556.00     244.00        3
       24        556.00     244.00     600.00     262.00        3
       25        339.00     225.00     392.00     230.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
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    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by  7 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1          0.00      200.00
        2         79.00      200.00
        3        118.00      208.00
        4        147.00      200.00
        5        243.00      200.00
        6        266.00      208.00
        7        600.00      208.00
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        233.564      200.000
        2        234.115      199.720
        3        265.302      183.832
        4        371.636      205.530
        5        394.624      231.923
        6        416.565      259.192
        7        420.909      273.098
    Janbu's Empirical Coefficient (fo) =  1.077
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.223
         ***Table 1 - Individual Data on the   21 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      0.6       9.3     0.0     5.4      0.0     0.0     1.4     0.0      0.0
   2      8.9    2711.6     0.0  1582.4      0.0     0.0   406.7     0.0      0.0
   3      6.3    5628.2     0.0  3126.3      0.0     0.0   844.2     0.0      0.0
   4     16.0   32928.4     0.0 18099.8      0.0     0.0  4939.3     0.0      0.0
   5      0.7    2028.2     0.0  1008.3      0.0     0.0   304.2     0.0      0.0
   6      7.0   20775.7     0.0 10392.2      0.0     0.0  3116.4     0.0      0.0
   7      3.0    9236.6     0.0  4258.9      0.0     0.0  1385.5     0.0      0.0
   8      6.3   20378.7     0.0  8527.0      0.0     0.0  3056.8     0.0      0.0
   9      8.4   29662.4     0.0 10650.9      0.0     0.0  4449.4     0.0      0.0
  10      6.3   23885.3     0.0  7359.4      0.0     0.0  3582.8     0.0      0.0
  11     16.0   67148.2     0.0 16372.3      0.0     0.0 10072.2     0.0      0.0
  12     26.0  126118.5     0.0 19509.4      0.0     0.0 18917.8     0.0      0.0
  13     31.0  175517.4     0.0 11779.8      0.0     0.0 26327.6     0.0      0.0
  14      1.6   10025.6     0.0   274.7      0.0     0.0  1503.8     0.0      0.0
  15      2.2   13008.6     0.0   252.4      0.0     0.0  1951.3     0.0      0.0
  16     13.2   70363.4     0.0     0.0      0.0     0.0 10554.5     0.0      0.0
  17      5.0   22194.3     0.0     0.0      0.0     0.0  3329.1     0.0      0.0
  18      0.5    2102.5     0.0     0.0      0.0     0.0   315.4     0.0      0.0
  19      2.1    8494.2     0.0     0.0      0.0     0.0  1274.1     0.0      0.0
  20     21.9   59314.4     0.0     0.0      0.0     0.0  8897.2     0.0      0.0
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  21      4.3    3253.8     0.0     0.0      0.0     0.0   488.1     0.0      0.0
         ***Table 2 - Base Stress Data on the   21 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -26.94      233.84        0.62            294.12                -5.36
   2     -27.00      238.56        9.97            400.58               -97.74
   3     -27.00      246.14        7.06            634.69              -286.59
   4     -27.00      257.30       17.97           1884.94              -658.63
   5      11.53      265.65        0.71            902.43              1008.00
   6      11.53      269.50        7.14            913.45              1029.60
   7      11.53      274.50        3.06            997.11              1068.08
   8      11.53      279.14        6.40           1106.85              1127.02
   9      11.53      286.49        8.60           1281.60              1221.04
  10      11.53      293.85        6.43           1456.68              1315.24
  11      11.53      305.00       16.33           1719.04              1455.88
  12      11.53      326.00       26.54           2160.63              1682.74
  13      11.53      354.50       31.64           2723.33              1964.13
  14      11.53      370.82        1.67           3046.35              2125.86
  15      48.94      372.71        3.28           4220.18              5155.43
  16      48.94      380.39       20.12           3815.05              4540.44
  17      48.94      389.50        7.61           3257.52              3784.54
  18      48.94      392.25        0.77           3072.64              3533.88
  19      48.94      393.57        3.22           2691.32              3421.37
  20      51.18      405.59       35.00           1896.27              2360.42
  21      72.65      418.74       14.57            831.05               748.45
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  455616.69 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1992.09(psf)
     Sum of the Driving Forces =   401113.22 (lbs)
     Average Mobilized Shear Stress =    1753.78(psf)
     Total length of the failure surface =     228.71(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.2521(g)
     Calculated Newmark Seismic Displacement =   0.670(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              08:12AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2l.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2l.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2l.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 2-2' -
                          6/11 Design - Lower Basin Slope - Static
    BOUNDARY COORDINATES
       18 Top   Boundaries
       29 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     200.00      51.00     202.00        1
        2         51.00     202.00      55.00     205.00        1
        3         55.00     205.00      87.00     204.00        1
        4         87.00     204.00      98.00     210.00        1
        5         98.00     210.00     122.00     210.00        1
        6        122.00     210.00     157.00     200.00        1
        7        157.00     200.00     332.00     200.00        4
        8        332.00     200.00     343.00     200.00        3
        9        343.00     200.00     387.00     210.00        1
       10        387.00     210.00     388.75     217.00        1
       11        388.75     217.00     395.00     217.00        1
       12        395.00     217.00     430.00     235.00        1
       13        430.00     235.00     436.00     235.00        1
       14        436.00     235.00     558.00     285.00        1
       15        558.00     285.00     584.00     285.00        1
       16        584.00     285.00     643.00     285.00        1
       17        643.00     285.00     677.00     290.00        2
       18        677.00     290.00     800.00     333.00        2
       19          0.00     197.00     157.00     200.00        4
       20          0.00     153.00     249.00     175.00        3
       21        249.00     175.00     332.00     200.00        3
       22        332.00     200.00     347.00     195.00        3
       23        347.00     195.00     367.00     195.00        3
       24        367.00     195.00     512.00     253.00        3
       25        512.00     253.00     583.00     250.00        3
       26        583.00     250.00     593.00     255.00        3
       27        593.00     255.00     643.00     285.00        2
       28        593.00     255.00     718.00     277.00        3
       29        718.00     277.00     800.00     287.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      1
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      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by 10 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1          0.00      200.00
        2         51.00      202.00
        3         55.00      204.00
        4         87.00      204.00
        5         95.00      208.00
        6        134.00      208.00
        7        160.00      200.00
        8        341.00      200.00
        9        362.00      200.00
       10        800.00      200.00
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  20.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         300.00     170.00     450.00     188.00      40.00
     2         460.00     190.00     700.00     225.00      40.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
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               Individual data on the    23  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      0.6      30.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      0.1       6.9     0.0     0.2       0.      0.     0.0     0.0      0.0
   3      8.3    4230.4     0.0  1520.7       0.      0.     0.0     0.0      0.0
   4      7.2    9327.8     0.0  3764.5       0.      0.     0.0     0.0      0.0
   5      1.7    2935.7     0.0  1201.9       0.      0.     0.0     0.0      0.0
   6      3.3    6417.3     0.0  2327.1       0.      0.     0.0     0.0      0.0
   7     12.5   30598.9     0.0 10620.4       0.      0.     0.0     0.0      0.0
   8      3.4   10091.0     0.0  3395.7       0.      0.     0.0     0.0      0.0
   9      4.1   12694.3     0.0  4024.6       0.      0.     0.0     0.0      0.0
  10      1.8    6159.9     0.0  1666.3       0.      0.     0.0     0.0      0.0
  11      6.2   24172.2     0.0  5696.9       0.      0.     0.0     0.0      0.0
  12     35.0  160103.4     0.0 24569.2       0.      0.     0.0     0.0      0.0
  13      6.0   31700.9     0.0  2962.3       0.      0.     0.0     0.0      0.0
  14     45.6  270762.8     0.0 10561.5       0.      0.     0.0     0.0      0.0
  15     30.4  216437.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  16      9.7   75339.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  17     13.7  100022.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  18     10.6   62998.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  19     11.2   51495.0     0.0     0.0       0.      0.     0.0     0.0      0.0
  20      0.7    2723.2     0.0     0.0       0.      0.     0.0     0.0      0.0
  21      1.1    4244.2     0.0     0.0       0.      0.     0.0     0.0      0.0
  22      8.5   23398.8     0.0     0.0       0.      0.     0.0     0.0      0.0
  23     11.0    9053.0     0.0     0.0       0.      0.     0.0     0.0      0.0
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
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             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
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              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
          Failure Surface Specified By 10 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        345.805      200.637
              2        346.513      199.930
              3        363.683      189.674
              4        382.901      184.135
              5        521.743      206.453
              6        535.448      221.019
              7        546.080      237.959
              8        559.089      253.151
              9        567.638      271.231
             10        578.596      285.000
                 Factor of Safety
                ***    1.897   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              08:12AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2le.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2le.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 2\x2le.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 2-2' -
                          6/11 Design - Lower Basin Slope -Seismic
    BOUNDARY COORDINATES
       18 Top   Boundaries
       29 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     200.00      51.00     202.00        1
        2         51.00     202.00      55.00     205.00        1
        3         55.00     205.00      87.00     204.00        1
        4         87.00     204.00      98.00     210.00        1
        5         98.00     210.00     122.00     210.00        1
        6        122.00     210.00     157.00     200.00        1
        7        157.00     200.00     332.00     200.00        4
        8        332.00     200.00     343.00     200.00        3
        9        343.00     200.00     387.00     210.00        1
       10        387.00     210.00     388.75     217.00        1
       11        388.75     217.00     395.00     217.00        1
       12        395.00     217.00     430.00     235.00        1
       13        430.00     235.00     436.00     235.00        1
       14        436.00     235.00     558.00     285.00        1
       15        558.00     285.00     584.00     285.00        1
       16        584.00     285.00     643.00     285.00        1
       17        643.00     285.00     677.00     290.00        2
       18        677.00     290.00     800.00     333.00        2
       19          0.00     197.00     157.00     200.00        4
       20          0.00     153.00     249.00     175.00        3
       21        249.00     175.00     332.00     200.00        3
       22        332.00     200.00     347.00     195.00        3
       23        347.00     195.00     367.00     195.00        3
       24        367.00     195.00     512.00     253.00        3
       25        512.00     253.00     583.00     250.00        3
       26        583.00     250.00     593.00     255.00        3
       27        593.00     255.00     643.00     285.00        2
       28        593.00     255.00     718.00     277.00        3
       29        718.00     277.00     800.00     287.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
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      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by 10 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1          0.00      200.00
        2         51.00      202.00
        3         55.00      204.00
        4         87.00      204.00
        5         95.00      208.00
        6        134.00      208.00
        7        160.00      200.00
        8        341.00      200.00
        9        362.00      200.00
       10        800.00      200.00
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By 10 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        345.805      200.637
        2        346.513      199.930
        3        363.683      189.674
        4        382.901      184.135
        5        521.743      206.453
        6        535.448      221.019
        7        546.080      237.959
        8        559.089      253.151
        9        567.638      271.231
       10        578.596      285.000
    Janbu's Empirical Coefficient (fo) =  1.076
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.378
         ***Table 1 - Individual Data on the   23 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      0.6      30.0     0.0     0.0      0.0     0.0     4.5     0.0      0.0
   2      0.1       6.9     0.0     0.2      0.0     0.0     1.0     0.0      0.0
   3      8.3    4230.4     0.0  1520.8      0.0     0.0   634.6     0.0      0.0
   4      7.2    9328.2     0.0  3764.6      0.0     0.0  1399.2     0.0      0.0
   5      1.7    2935.2     0.0  1201.7      0.0     0.0   440.3     0.0      0.0
   6      3.3    6417.8     0.0  2327.3      0.0     0.0   962.7     0.0      0.0
   7     12.5   30599.0     0.0 10620.5      0.0     0.0  4589.9     0.0      0.0
   8      3.4   10091.1     0.0  3395.7      0.0     0.0  1513.7     0.0      0.0
   9      4.1   12694.4     0.0  4024.7      0.0     0.0  1904.2     0.0      0.0
  10      1.8    6159.9     0.0  1666.3      0.0     0.0   924.0     0.0      0.0
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  11      6.2   24172.2     0.0  5697.0      0.0     0.0  3625.8     0.0      0.0
  12     35.0  160103.7     0.0 24569.4      0.0     0.0 24015.6     0.0      0.0
  13      6.0   31700.9     0.0  2962.3      0.0     0.0  4755.1     0.0      0.0
  14     45.6  270761.8     0.0 10561.5      0.0     0.0 40614.3     0.0      0.0
  15     30.4  216438.2     0.0     0.0      0.0     0.0 32465.7     0.0      0.0
  16      9.7   75337.7     0.0     0.0      0.0     0.0 11300.7     0.0      0.0
  17     13.7  100024.3     0.0     0.0      0.0     0.0 15003.6     0.0      0.0
  18     10.6   62996.0     0.0     0.0      0.0     0.0  9449.4     0.0      0.0
  19     11.2   51496.0     0.0     0.0      0.0     0.0  7724.4     0.0      0.0
  20      0.7    2723.9     0.0     0.0      0.0     0.0   408.6     0.0      0.0
  21      1.1    4245.1     0.0     0.0      0.0     0.0   636.8     0.0      0.0
  22      8.5   23399.3     0.0     0.0      0.0     0.0  3509.9     0.0      0.0
  23     11.0    9052.8     0.0     0.0      0.0     0.0  1357.9     0.0      0.0
         ***Table 2 - Base Stress Data on the   23 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -44.98      346.12        0.90            585.85               -28.20
   2     -44.98      346.48        0.10            679.05               -59.51
   3     -30.85      350.64        9.61            689.82              -196.84
   4     -30.85      358.38        8.43           1758.93              -495.24
   5     -30.85      362.84        1.96           2079.05              -669.76
   6     -16.08      365.34        3.45           1636.15              -256.97
   7     -16.08      373.25       13.01           1939.27              -325.12
   8     -16.08      381.20        3.54           2246.71              -394.07
   9       9.13      384.95        4.15           1227.54               950.16
  10       9.13      387.88        1.77           1447.87              1079.93
  11       9.13      391.88        6.33           1636.74              1186.59
  12       9.13      412.50       35.45           2081.82              1403.45
  13       9.13      433.00        6.08           2527.39              1621.00
  14       9.13      458.80       46.18           2972.24              1821.80
  15       9.13      496.80       30.79           3659.07              2184.24
  16       9.13      516.87        9.87           3957.78              2372.38
  17      46.74      528.60       20.00           5205.15              6065.62
  18      57.89      540.76       20.00           4751.86              5491.03
  19      49.43      551.70       17.28           3511.98              3926.98
  20      49.43      557.66        1.05           2818.84              3433.18
  21      49.43      558.54        1.67           2748.09              3341.27
  22      64.69      563.36       20.00           2328.78              2649.90
  23      51.49      573.12       17.60            733.00               723.58
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  778104.88 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   2786.68(psf)
     Sum of the Driving Forces =   607764.44 (lbs)
     Average Mobilized Shear Stress =    2176.63(psf)
     Total length of the failure surface =     279.22(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3150(g)
     Calculated Newmark Seismic Displacement =   0.130(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.88
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              12:44PM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ub.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ub.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ub.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3-3' - 6/11
                          Design - Upper Slope - Static
    BOUNDARY COORDINATES
       12 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     290.00     715.00     297.00        1
        2        715.00     297.00     775.00     295.00        1
        3        775.00     295.00     780.00     299.00        1
        4        780.00     299.00     850.00     298.00        1
        5        850.00     298.00     875.00     298.00        3
        6        875.00     298.00     935.00     325.00        3
        7        935.00     325.00    1009.00     332.00        3
        8       1009.00     332.00    1072.00     357.00        3
        9       1072.00     357.00    1112.00     375.00        1
       10       1112.00     375.00    1121.00     375.00        1
       11       1121.00     375.00    1162.00     396.00        1
       12       1162.00     396.00    1300.00     396.00        1
       13       1072.00     357.00    1079.00     350.00        3
       14       1079.00     350.00    1114.00     350.00        3
       15       1114.00     350.00    1194.00     390.00        3
       16       1194.00     390.00    1300.00     390.00        3
       17        700.00     270.00     800.00     275.00        3
       18        800.00     275.00     840.00     290.00        3
       19        840.00     290.00     850.00     298.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              12.0             200.00         27.00
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        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1160.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  35.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1        1012.00     330.00    1100.00     346.70       5.00
     2        1100.10     346.70    1280.00     385.00       5.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
               Individual data on the    14  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.5     314.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      6.8    2578.4     0.0     0.0       0.      0.     0.0     0.0      0.0
   3     56.2   71174.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      7.0   13984.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   5     32.5   82193.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      0.5    1375.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      3.8   11172.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      5.2   14715.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   9     18.8   58649.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      9.9   30239.6     0.0     0.0       0.      0.     0.0     0.0      0.0
  11     10.3   22612.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      2.0    3385.4     0.0     0.0       0.      0.     0.0     0.0    500.0
  13      0.2     345.9     0.0     0.0       0.      0.     0.0     0.0     54.2
  14     12.7    9995.0     0.0     0.0       0.      0.     0.0     0.0   3164.6
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
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              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
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              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.545      331.579
              2       1015.819      329.786
              3       1139.793      355.967
              4       1162.217      382.840
              5       1174.875      396.000
                 Factor of Safety
                ***    1.877   ***
                    **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.40
Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              08:16AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ube.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ube.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ube.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3-3' - 6/11
                          Design - Upper Slope - Seismic
    BOUNDARY COORDINATES
       12 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     290.00     715.00     297.00        1
        2        715.00     297.00     775.00     295.00        1
        3        775.00     295.00     780.00     299.00        1
        4        780.00     299.00     850.00     298.00        1
        5        850.00     298.00     875.00     298.00        3
        6        875.00     298.00     935.00     325.00        3
        7        935.00     325.00    1009.00     332.00        3
        8       1009.00     332.00    1072.00     357.00        3
        9       1072.00     357.00    1112.00     375.00        1
       10       1112.00     375.00    1121.00     375.00        1
       11       1121.00     375.00    1162.00     396.00        1
       12       1162.00     396.00    1300.00     396.00        1
       13       1072.00     357.00    1079.00     350.00        3
       14       1079.00     350.00    1114.00     350.00        3
       15       1114.00     350.00    1194.00     390.00        3
       16       1194.00     390.00    1300.00     390.00        3
       17        700.00     270.00     800.00     275.00        3
       18        800.00     275.00     840.00     290.00        3
       19        840.00     290.00     850.00     298.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              12.0             200.00         27.00

Z:x3ube.OUT  Page 2

        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1160.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1       1004.545      331.579
        2       1015.819      329.786
        3       1139.793      355.967
        4       1162.217      382.840
        5       1174.875      396.000
    Janbu's Empirical Coefficient (fo) =  1.056
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.399
         ***Table 1 - Individual Data on the   14 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.5     314.6     0.0     0.0      0.0     0.0    47.2     0.0      0.0
   2      6.8    2578.3     0.0     0.0      0.0     0.0   386.7     0.0      0.0
   3     56.2   71172.7     0.0     0.0      0.0     0.0 10675.9     0.0      0.0
   4      7.0   13984.7     0.0     0.0      0.0     0.0  2097.7     0.0      0.0
   5     32.5   82189.5     0.0     0.0      0.0     0.0 12328.4     0.0      0.0
   6      0.5    1378.4     0.0     0.0      0.0     0.0   206.8     0.0      0.0
   7      3.8   11173.7     0.0     0.0      0.0     0.0  1676.1     0.0      0.0
   8      5.2   14714.0     0.0     0.0      0.0     0.0  2207.1     0.0      0.0
   9     18.8   58647.3     0.0     0.0      0.0     0.0  8797.1     0.0      0.0
  10      9.9   30240.4     0.0     0.0      0.0     0.0  4536.1     0.0      0.0
  11     10.3   22612.5     0.0     0.0      0.0     0.0  3391.9     0.0      0.0
  12      2.0    3385.5     0.0     0.0      0.0     0.0   507.8     0.0    500.0
  13      0.2     345.9     0.0     0.0      0.0     0.0    51.9     0.0     54.2
  14     12.7    9994.9     0.0     0.0      0.0     0.0  1499.2     0.0   3164.5
         ***Table 2 - Base Stress Data on the   14 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1      -9.03     1006.77        4.51            600.54                -0.63
   2      -9.03     1012.41        6.90            827.99                -3.36
   3      11.92     1043.91       57.42            802.42               447.69
   4      11.92     1075.50        7.15           1155.90               706.00
   5      11.92     1095.27       33.26           1411.30               892.65
   6      11.92     1111.77        0.47           2032.54              1053.68
   7      11.92     1113.90        3.88           2006.56              1039.00
   8      11.92     1118.40        5.31           1558.25              1000.03
   9      11.92     1130.40       19.21           1698.90              1102.82
  10      50.16     1144.75       15.49           2528.35              2633.06
  11      50.16     1154.86       16.05           1645.08              1899.34
  12      50.16     1161.00        3.12           1474.39              1654.32
  13      50.16     1162.11        0.34           1409.04              1569.71
  14      46.11     1168.55       18.26            846.76               831.37
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  243345.72 (lbs)
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     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1271.51(psf)
     Sum of the Driving Forces =   183590.20 (lbs)
     Average Mobilized Shear Stress =     959.28(psf)
     Total length of the failure surface =     191.38(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3276(g)
     Calculated Newmark Seismic Displacement =   0.120(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              12:47PM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3u.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3u.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3u.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3-3' - 6/11
                          Design - Upper Slope - Static
    BOUNDARY COORDINATES
       12 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     290.00     715.00     297.00        1
        2        715.00     297.00     775.00     295.00        1
        3        775.00     295.00     780.00     299.00        1
        4        780.00     299.00     850.00     298.00        1
        5        850.00     298.00     875.00     298.00        3
        6        875.00     298.00     935.00     325.00        3
        7        935.00     325.00    1009.00     332.00        3
        8       1009.00     332.00    1072.00     357.00        3
        9       1072.00     357.00    1112.00     375.00        1
       10       1112.00     375.00    1121.00     375.00        1
       11       1121.00     375.00    1162.00     396.00        1
       12       1162.00     396.00    1300.00     396.00        1
       13       1072.00     357.00    1079.00     350.00        3
       14       1079.00     350.00    1114.00     350.00        3
       15       1114.00     350.00    1194.00     390.00        3
       16       1194.00     390.00    1300.00     390.00        3
       17        700.00     270.00     800.00     275.00        3
       18        800.00     275.00     840.00     290.00        3
       19        840.00     290.00     850.00     298.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              12.0             200.00         27.00
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        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1160.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  35.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         890.00     295.00    1100.00     320.00       5.00
     2        1110.00     320.00    1300.00     345.00       5.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
               Individual data on the    15  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.3     672.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   2     17.6   22564.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   3     34.4  120871.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   4     11.0   54609.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      7.0   36625.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   6     33.0  195699.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      2.0   13004.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      7.0   45004.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   9     11.5   76230.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  10     23.0  137868.8     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      4.5   21593.8     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      2.0    8840.5     0.0     0.0       0.      0.     0.0     0.0    500.0
  13     13.2   41009.7     0.0     0.0       0.      0.     0.0     0.0   3302.1
  14      0.7    1276.9     0.0     0.0       0.      0.     0.0     0.0    171.8
  15     12.4   11185.2     0.0     0.0       0.      0.     0.0     0.0   3096.3
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
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             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
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          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1       1004.695      331.593
              2       1026.591      320.955
              3       1060.971      314.396
              4       1132.486      324.821
              5       1155.509      351.183
              6       1175.208      380.113
              7       1188.281      396.000
                 Factor of Safety
                ***    2.222   ***
                    **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.69
Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              08:17AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ue.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ue.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3\x3ue.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3-3' - 6/11
                          Design - Upper Slope - Seismic
    BOUNDARY COORDINATES
       12 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     290.00     715.00     297.00        1
        2        715.00     297.00     775.00     295.00        1
        3        775.00     295.00     780.00     299.00        1
        4        780.00     299.00     850.00     298.00        1
        5        850.00     298.00     875.00     298.00        3
        6        875.00     298.00     935.00     325.00        3
        7        935.00     325.00    1009.00     332.00        3
        8       1009.00     332.00    1072.00     357.00        3
        9       1072.00     357.00    1112.00     375.00        1
       10       1112.00     375.00    1121.00     375.00        1
       11       1121.00     375.00    1162.00     396.00        1
       12       1162.00     396.00    1300.00     396.00        1
       13       1072.00     357.00    1079.00     350.00        3
       14       1079.00     350.00    1114.00     350.00        3
       15       1114.00     350.00    1194.00     390.00        3
       16       1194.00     390.00    1300.00     390.00        3
       17        700.00     270.00     800.00     275.00        3
       18        800.00     275.00     840.00     290.00        3
       19        840.00     290.00     850.00     298.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              12.0             200.00         27.00
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        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1160.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1       1004.695      331.593
        2       1026.591      320.955
        3       1060.971      314.396
        4       1132.486      324.821
        5       1155.509      351.183
        6       1175.208      380.113
        7       1188.281      396.000
    Janbu's Empirical Coefficient (fo) =  1.081
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.691
         ***Table 1 - Individual Data on the   15 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.3     672.3     0.0     0.0      0.0     0.0   100.8     0.0      0.0
   2     17.6   22565.1     0.0     0.0      0.0     0.0  3384.8     0.0      0.0
   3     34.4  120873.6     0.0     0.0      0.0     0.0 18131.0     0.0      0.0
   4     11.0   54610.1     0.0     0.0      0.0     0.0  8191.5     0.0      0.0
   5      7.0   36625.8     0.0     0.0      0.0     0.0  5493.9     0.0      0.0
   6     33.0  195700.7     0.0     0.0      0.0     0.0 29355.1     0.0      0.0
   7      2.0   13004.9     0.0     0.0      0.0     0.0  1950.7     0.0      0.0
   8      7.0   45004.4     0.0     0.0      0.0     0.0  6750.7     0.0      0.0
   9     11.5   76230.8     0.0     0.0      0.0     0.0 11434.6     0.0      0.0
  10     23.0  137867.8     0.0     0.0      0.0     0.0 20680.2     0.0      0.0
  11      4.5   21594.2     0.0     0.0      0.0     0.0  3239.1     0.0      0.0
  12      2.0    8840.3     0.0     0.0      0.0     0.0  1326.0     0.0    500.0
  13     13.2   41007.1     0.0     0.0      0.0     0.0  6151.1     0.0   3302.0
  14      0.7    1275.1     0.0     0.0      0.0     0.0   191.3     0.0    171.6
  15     12.4   11187.1     0.0     0.0      0.0     0.0  1678.1     0.0   3096.6
         ***Table 2 - Base Stress Data on the   15 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -25.91     1006.85        4.79            834.80               -47.18
   2     -25.91     1017.80       19.56           1882.73              -387.49
   3     -10.80     1043.78       35.00           3164.04              -140.83
   4       8.29     1066.49       11.15           2635.89              1449.20
   5       8.29     1075.50        7.07           2774.38              1531.38
   6       8.29     1095.50       33.35           3118.70              1735.69
   7       8.29     1113.00        2.02           3400.89              1903.14
   8       8.29     1117.50        7.07           3364.76              1881.70
   9       8.29     1126.74       11.61           3467.19              1942.48
  10      48.87     1144.00       35.00           4736.78              5101.17
  11      55.75     1157.75        7.98           4193.79              4380.40
  12      55.75     1161.00        3.55           4089.35              4233.40
  13      55.75     1168.60       23.47           3095.29              3035.03
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  14      50.55     1175.55        1.08           2036.78              1804.51
  15      50.55     1182.09       19.49           1015.23               976.54
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  676422.31 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   3044.36(psf)
     Sum of the Driving Forces =   432587.50 (lbs)
     Average Mobilized Shear Stress =    1946.94(psf)
     Total length of the failure surface =     222.19(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.4626(g)
     Calculated Newmark Seismic Displacement =   0.060(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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Safety Factors Are Calculated By The Modified Bishop Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/18/2015
    Time of Run:              08:27AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3a.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3a.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3a.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3A-3A' - 6/11
                          Design / Lower Slope MSE - Static
    BOUNDARY COORDINATES
        9 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        100.00     221.00     153.00     221.00        1
        2        153.00     221.00     212.00     250.00        1
        3        212.00     250.00     214.50     260.00        1
        4        214.50     260.00     217.00     260.00        1
        5        217.00     260.00     285.00     290.00        1
        6        285.00     290.00     317.00     290.00        1
        7        317.00     290.00     320.00     295.00        1
        8        320.00     295.00     400.00     295.00        1
        9        400.00     295.00     460.00     295.00        1
    User Specified Y-Origin =       100.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
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      1         286.00       460.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
   REINFORCING LAYER(S)
        5 REINFORCING LAYER(S) SPECIFIED
    REINFORCING LAYER NO.   1
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       211.50    248.00      0.00     0.000
           2       214.50    248.00   5000.00     0.000
           3       268.50    248.00   5000.00     0.000
           4       271.50    248.00      0.00     0.000
    REINFORCING LAYER NO.   2
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       212.00    250.00      0.00     0.000
           2       215.00    250.00   5000.00     0.000
           3       269.00    250.00   5000.00     0.000
           4       272.00    250.00      0.00     0.000
    REINFORCING LAYER NO.   3
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       212.50    252.00      0.00     0.000
           2       215.50    252.00   5000.00     0.000
           3       269.50    252.00   5000.00     0.000
           4       272.50    252.00      0.00     0.000
    REINFORCING LAYER NO.   4
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       213.00    254.00      0.00     0.000
           2       216.00    254.00   5000.00     0.000
           3       270.00    254.00   5000.00     0.000
           4       273.00    254.00      0.00     0.000
    REINFORCING LAYER NO.   5
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       213.50    256.00      0.00     0.000
           2       216.50    256.00   5000.00     0.000
           3       270.50    256.00   5000.00     0.000
           4       273.50    256.00      0.00     0.000
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   37500 Trial Surfaces Have Been Generated.
    2500 Surface(s) Initiate(s) From Each Of    15 Points Equally Spaced
    Along The Ground Surface Between  X = 153.00(ft)
                                 and  X = 153.00(ft)
    Each Surface Terminates Between   X = 260.00(ft)
                                and   X = 400.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
     9.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.922      219.815
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              3        170.895      219.128
              4        179.893      218.940
              5        188.888      219.253
              6        197.851      220.064
              7        206.756      221.373
              8        215.574      223.174
              9        224.278      225.462
             10        232.842      228.230
             11        241.239      231.469
             12        249.442      235.170
             13        257.428      239.321
             14        265.171      243.909
             15        272.647      248.920
             16        279.832      254.339
             17        286.706      260.149
             18        293.247      266.331
             19        299.434      272.867
             20        305.248      279.737
             21        310.671      286.919
             22        312.739      290.000
          Circle Center At X =   178.794 ; Y =   380.689 ; and Radius =   161.759
                 Factor of Safety
                ***    1.573   ***
               Individual data on the    26  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      8.9    2981.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      9.0    8742.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      9.0   14008.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      9.0   18708.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      9.0   22785.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      8.9   26195.4     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      5.2   16867.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      2.5    9690.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   9      1.1    4759.2     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      1.4    6270.8     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      7.3   32402.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      8.6   39312.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  13      8.4   39288.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  14      8.2   38574.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  15      8.0   37208.6     0.0     0.0       0.      0.     0.0     0.0      0.0
  16      7.7   35240.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  17      7.5   32731.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  18      7.2   29754.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  19      5.2   20052.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  20      1.0    3704.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  21      0.7    2555.1     0.0     0.0       0.      0.     0.0     0.0    176.6
  22      6.5   21002.7     0.0     0.0       0.      0.     0.0     0.0   1635.1
  23      6.2   15146.1     0.0     0.0       0.      0.     0.0     0.0   1546.7
  24      5.8    9557.0     0.0     0.0       0.      0.     0.0     0.0   1453.6
  25      5.4    4342.2     0.0     0.0       0.      0.     0.0     0.0   1355.9
  26      2.1     382.2     0.0     0.0       0.      0.     0.0     0.0    517.0
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.922      219.815
              3        170.895      219.128
              4        179.893      218.940
              5        188.888      219.253
              6        197.851      220.064
              7        206.756      221.373
              8        215.574      223.174
              9        224.278      225.462
             10        232.842      228.230
             11        241.239      231.469
             12        249.442      235.170
             13        257.428      239.321
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             14        265.171      243.909
             15        272.647      248.920
             16        279.832      254.339
             17        286.706      260.149
             18        293.247      266.331
             19        299.434      272.867
             20        305.248      279.737
             21        310.671      286.919
             22        312.739      290.000
          Circle Center At X =   178.794 ; Y =   380.689 ; and Radius =   161.759
                 Factor of Safety
                ***    1.573   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.922      219.815
              3        170.895      219.128
              4        179.893      218.940
              5        188.888      219.253
              6        197.851      220.064
              7        206.756      221.373
              8        215.574      223.174
              9        224.278      225.462
             10        232.842      228.230
             11        241.239      231.469
             12        249.442      235.170
             13        257.428      239.321
             14        265.171      243.909
             15        272.647      248.920
             16        279.832      254.339
             17        286.706      260.149
             18        293.247      266.331
             19        299.434      272.867
             20        305.248      279.737
             21        310.671      286.919
             22        312.739      290.000
          Circle Center At X =   178.794 ; Y =   380.689 ; and Radius =   161.759
                 Factor of Safety
                ***    1.573   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.922      219.815
              3        170.895      219.128
              4        179.893      218.940
              5        188.888      219.253
              6        197.851      220.064
              7        206.756      221.373
              8        215.574      223.174
              9        224.278      225.462
             10        232.842      228.230
             11        241.239      231.469
             12        249.442      235.170
             13        257.428      239.321
             14        265.171      243.909
             15        272.647      248.920
             16        279.832      254.339
             17        286.706      260.149
             18        293.247      266.331
             19        299.434      272.867
             20        305.248      279.737
             21        310.671      286.919
             22        312.739      290.000
          Circle Center At X =   178.794 ; Y =   380.689 ; and Radius =   161.759
                 Factor of Safety
                ***    1.573   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
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             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.952      220.076
              3        170.941      219.625
              4        179.941      219.648
              5        188.927      220.146
              6        197.875      221.117
              7        206.759      222.557
              8        215.554      224.464
              9        224.237      226.832
             10        232.783      229.655
             11        241.169      232.923
             12        249.370      236.629
             13        257.365      240.762
             14        265.131      245.311
             15        272.646      250.263
             16        279.890      255.604
             17        286.843      261.319
             18        293.484      267.393
             19        299.796      273.808
             20        305.762      280.547
             21        311.363      287.592
             22        313.080      290.000
          Circle Center At X =   175.023 ; Y =   390.098 ; and Radius =   170.526
                 Factor of Safety
                ***    1.574   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.952      220.076
              3        170.941      219.625
              4        179.941      219.648
              5        188.927      220.146
              6        197.875      221.117
              7        206.759      222.557
              8        215.554      224.464
              9        224.237      226.832
             10        232.783      229.655
             11        241.169      232.923
             12        249.370      236.629
             13        257.365      240.762
             14        265.131      245.311
             15        272.646      250.263
             16        279.890      255.604
             17        286.843      261.319
             18        293.484      267.393
             19        299.796      273.808
             20        305.762      280.547
             21        311.363      287.592
             22        313.080      290.000
          Circle Center At X =   175.023 ; Y =   390.098 ; and Radius =   170.526
                 Factor of Safety
                ***    1.574   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.952      220.076
              3        170.941      219.625
              4        179.941      219.648
              5        188.927      220.146
              6        197.875      221.117
              7        206.759      222.557
              8        215.554      224.464
              9        224.237      226.832
             10        232.783      229.655
             11        241.169      232.923
             12        249.370      236.629
             13        257.365      240.762
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             14        265.131      245.311
             15        272.646      250.263
             16        279.890      255.604
             17        286.843      261.319
             18        293.484      267.393
             19        299.796      273.808
             20        305.762      280.547
             21        311.363      287.592
             22        313.080      290.000
          Circle Center At X =   175.023 ; Y =   390.098 ; and Radius =   170.526
                 Factor of Safety
                ***    1.574   ***
          Failure Surface Specified By 22 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.952      220.076
              3        170.941      219.625
              4        179.941      219.648
              5        188.927      220.146
              6        197.875      221.117
              7        206.759      222.557
              8        215.554      224.464
              9        224.237      226.832
             10        232.783      229.655
             11        241.169      232.923
             12        249.370      236.629
             13        257.365      240.762
             14        265.131      245.311
             15        272.646      250.263
             16        279.890      255.604
             17        286.843      261.319
             18        293.484      267.393
             19        299.796      273.808
             20        305.762      280.547
             21        311.363      287.592
             22        313.080      290.000
          Circle Center At X =   175.023 ; Y =   390.098 ; and Radius =   170.526
                 Factor of Safety
                ***    1.574   ***
          Failure Surface Specified By 23 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.980      220.395
              3        170.978      220.203
              4        179.975      220.426
              5        188.952      221.062
              6        197.891      222.110
              7        206.772      223.568
              8        215.577      225.433
              9        224.286      227.701
             10        232.882      230.367
             11        241.347      233.426
             12        249.661      236.871
             13        257.809      240.694
             14        265.772      244.888
             15        273.534      249.444
             16        281.078      254.352
             17        288.388      259.602
             18        295.449      265.182
             19        302.246      271.081
             20        308.765      277.287
             21        314.991      283.786
             22        320.912      290.564
             23        324.440      295.000
          Circle Center At X =   170.641 ; Y =   415.851 ; and Radius =   195.648
                 Factor of Safety
                ***    1.578   ***
          Failure Surface Specified By 23 Coordinate Points
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            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        153.000      221.000
              2        161.980      220.395
              3        170.978      220.203
              4        179.975      220.426
              5        188.952      221.062
              6        197.891      222.110
              7        206.772      223.568
              8        215.577      225.433
              9        224.286      227.701
             10        232.882      230.367
             11        241.347      233.426
             12        249.661      236.871
             13        257.809      240.694
             14        265.772      244.888
             15        273.534      249.444
             16        281.078      254.352
             17        288.388      259.602
             18        295.449      265.182
             19        302.246      271.081
             20        308.765      277.287
             21        314.991      283.786
             22        320.912      290.564
             23        324.440      295.000
          Circle Center At X =   170.641 ; Y =   415.851 ; and Radius =   195.648
                 Factor of Safety
                ***    1.578   ***
                    **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.35
Factor Of Safety Is Calculated By The Modified Bishop Method



Z:x3ae.OUT  Page 1

                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/18/2015
    Time of Run:              08:29AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3ae.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3ae.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 3A\x3ae.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 3A-3A' - 6/11
                          Design / Lower Slope MSE - Seismic
    BOUNDARY COORDINATES
        9 Top   Boundaries
        9 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        100.00     221.00     153.00     221.00        1
        2        153.00     221.00     212.00     250.00        1
        3        212.00     250.00     214.50     260.00        1
        4        214.50     260.00     217.00     260.00        1
        5        217.00     260.00     285.00     290.00        1
        6        285.00     290.00     317.00     290.00        1
        7        317.00     290.00     320.00     295.00        1
        8        320.00     295.00     400.00     295.00        1
        9        400.00     295.00     460.00     295.00        1
    User Specified Y-Origin =       100.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
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      1         286.00       460.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
   REINFORCING LAYER(S)
        5 REINFORCING LAYER(S) SPECIFIED
    REINFORCING LAYER NO.   1
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       211.50    248.00      0.00     0.000
           2       214.50    248.00   5000.00     0.000
           3       268.50    248.00   5000.00     0.000
           4       271.50    248.00      0.00     0.000
    REINFORCING LAYER NO.   2
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       212.00    250.00      0.00     0.000
           2       215.00    250.00   5000.00     0.000
           3       269.00    250.00   5000.00     0.000
           4       272.00    250.00      0.00     0.000
    REINFORCING LAYER NO.   3
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       212.50    252.00      0.00     0.000
           2       215.50    252.00   5000.00     0.000
           3       269.50    252.00   5000.00     0.000
           4       272.50    252.00      0.00     0.000
    REINFORCING LAYER NO.   4
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       213.00    254.00      0.00     0.000
           2       216.00    254.00   5000.00     0.000
           3       270.00    254.00   5000.00     0.000
           4       273.00    254.00      0.00     0.000
    REINFORCING LAYER NO.   5
      4 POINTS DEFINE THIS LAYER
         POINT     X-COORD   Y-COORD   FORCE   INCLINATION
          NO.                                    FACTOR
           1       213.50    256.00      0.00     0.000
           2       216.50    256.00   5000.00     0.000
           3       270.50    256.00   5000.00     0.000
           4       273.50    256.00      0.00     0.000
    Trial Failure Surface Specified By 22 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        153.000      221.000
        2        161.922      219.815
        3        170.895      219.128
        4        179.893      218.940
        5        188.888      219.253
        6        197.851      220.064
        7        206.756      221.373
        8        215.574      223.174
        9        224.278      225.462
       10        232.842      228.230
       11        241.239      231.469
       12        249.442      235.170
       13        257.428      239.321
       14        265.171      243.909
       15        272.647      248.920
       16        279.832      254.339
       17        286.706      260.149
       18        293.247      266.331
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       19        299.434      272.867
       20        305.248      279.737
       21        310.671      286.919
       22        312.739      290.000
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 3.19                9.00
            2                 3.18                9.00
            3                 3.19                9.00
            4                 3.18                9.00
            5                 3.19                9.00
            6                 3.18                9.00
            7                 3.18                9.00
            8                 3.18                9.00
            9                 3.18                9.00
           10                 3.19                9.00
           11                 3.18                9.00
           12                 3.18                9.00
           13                 3.19                9.00
           14                 3.19                9.00
           15                 3.18                9.00
           16                 3.18                9.00
           17                 3.19                9.00
           18                 3.19                9.00
           19                 3.19                9.00
    Circle Center At X =   178.795(ft) ; Y =   380.686(ft); and Radius =   161.756(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Sum of Reinforcing Forces on Failure Surface =       312.27 (lbs)
    Factor Of Safety For The Preceding Specified Surface =  1.346
    The calculated factor of safety for the specified surface without piers/piles,
    reinforcement, soil nails, or applied forces =   1.344
         ***Table 1 - Individual Data on the   26 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      8.9    2981.9     0.0     0.0      0.0     0.0   447.3     0.0      0.0
   2      9.0    8742.4     0.0     0.0      0.0     0.0  1311.4     0.0      0.0
   3      9.0   14008.0     0.0     0.0      0.0     0.0  2101.2     0.0      0.0
   4      9.0   18708.9     0.0     0.0      0.0     0.0  2806.3     0.0      0.0
   5      9.0   22784.8     0.0     0.0      0.0     0.0  3417.7     0.0      0.0
   6      8.9   26197.1     0.0     0.0      0.0     0.0  3929.6     0.0      0.0
   7      5.2   16866.4     0.0     0.0      0.0     0.0  2530.0     0.0      0.0
   8      2.5    9690.2     0.0     0.0      0.0     0.0  1453.5     0.0      0.0
   9      1.1    4760.3     0.0     0.0      0.0     0.0   714.0     0.0      0.0
  10      1.4    6269.6     0.0     0.0      0.0     0.0   940.4     0.0      0.0
  11      7.3   32401.7     0.0     0.0      0.0     0.0  4860.2     0.0      0.0
  12      8.6   39312.9     0.0     0.0      0.0     0.0  5896.9     0.0      0.0
  13      8.4   39289.8     0.0     0.0      0.0     0.0  5893.5     0.0      0.0
  14      8.2   38570.8     0.0     0.0      0.0     0.0  5785.6     0.0      0.0
  15      8.0   37210.3     0.0     0.0      0.0     0.0  5581.5     0.0      0.0
  16      7.7   35242.2     0.0     0.0      0.0     0.0  5286.3     0.0      0.0
  17      7.5   32732.7     0.0     0.0      0.0     0.0  4909.9     0.0      0.0
  18      7.2   29750.7     0.0     0.0      0.0     0.0  4462.6     0.0      0.0
  19      5.2   20054.1     0.0     0.0      0.0     0.0  3008.1     0.0      0.0
  20      1.0    3704.4     0.0     0.0      0.0     0.0   555.7     0.0      0.0
  21      0.7    2554.3     0.0     0.0      0.0     0.0   383.2     0.0    176.5
  22      6.5   21004.4     0.0     0.0      0.0     0.0  3150.7     0.0   1635.2
  23      6.2   15146.5     0.0     0.0      0.0     0.0  2272.0     0.0   1546.7
  24      5.8    9556.9     0.0     0.0      0.0     0.0  1433.5     0.0   1453.5
  25      5.4    4341.9     0.0     0.0      0.0     0.0   651.3     0.0   1355.8
  26      2.1     382.3     0.0     0.0      0.0     0.0    57.3     0.0    517.0
         ***Table 2 - Base Stress Data on the   26 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1      -7.57      157.46        9.00            434.87                 5.22
   2      -4.38      166.41        9.00            871.58                67.48
   3      -1.20      175.39        9.00           1244.46               191.54
   4       1.99      184.39        9.00           1557.46               367.20
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   5       5.17      193.37        9.00           1814.36               581.50
   6       8.36      202.30        9.00           2017.82               822.16
   7      11.54      209.38        5.35           2133.35              1054.57
   8      11.54      213.25        2.55           2537.43              1261.20
   9      11.54      215.04        1.10           2878.09              1432.85
  10      14.73      216.29        1.47           2782.02              1625.66
  11      14.73      220.64        7.53           2815.05              1645.21
  12      17.91      228.56        9.00           2822.15              1889.34
  13      21.09      237.04        9.00           2798.07              2103.12
  14      24.28      245.34        9.00           2735.80              2270.80
  15      27.46      253.43        9.00           2638.29              2382.57
  16      30.65      261.30        9.00           2507.85              2432.52
  17      33.83      268.91        9.00           2347.17              2416.61
  18      37.02      276.24        9.00           2159.01              2333.62
  19      40.20      282.42        6.77           1966.39              2208.19
  20      40.20      285.50        1.31           1882.94              2109.96
  21      40.20      286.35        0.92           1960.46              2184.86
  22      43.38      289.98        9.00           1707.51              1953.31
  23      46.57      296.34        9.00           1308.44              1504.66
  24      49.76      302.34        9.00            915.86              1030.00
  25      52.94      307.96        9.00            534.44               547.37
  26      56.13      311.71        3.71            271.13               209.76
     NOTE: Pier/Pile, reinforcement, soil nail, and applied forces (if applicable)
     are included in the Available Shear values in Table 2 by uniform
     distribution on each slice base, based upon the converged factor of safety.
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  338815.09 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1844.29(psf)
     Sum of the Driving Forces =   251803.61 (lbs)
     Average Mobilized Shear Stress =    1370.66(psf)
     Total length of the failure surface =     183.71(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3241(g)
     Calculated Newmark Seismic Displacement =   0.123(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              08:46AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4u.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4u.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4u.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 4-4'/ 6/11 Design
                           - Upper Slope - Static
    BOUNDARY COORDINATES
       10 Top   Boundaries
       16 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     247.00     755.00     260.00        1
        2        755.00     260.00     795.00     260.00        1
        3        795.00     260.00     803.00     255.00        1
        4        803.00     255.00     860.00     255.00        1
        5        860.00     255.00     908.00     280.00        1
        6        908.00     280.00     914.00     280.00        1
        7        914.00     280.00     980.00     315.00        1
        8        980.00     315.00    1041.00     326.00        1
        9       1041.00     326.00    1139.00     360.00        1
       10       1139.00     360.00    1300.00     360.00        1
       11        700.00     239.00     940.00     210.00        3
       12        940.00     210.00    1130.00     243.00        2
       13       1130.00     243.00    1300.00     252.00        2
       14        702.00     181.00     804.00     189.00        2
       15        804.00     189.00     875.00     195.00        2
       16        875.00     195.00     940.00     210.00        2
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              14.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
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       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1139.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X = 860.00(ft)
                                 and  X = 860.00(ft)
    Each Surface Terminates Between   X = 940.00(ft)
                                and   X =1300.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
    10.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.984      255.567
              3        879.924      256.664
              4        889.791      258.288
              5        899.558      260.434
              6        909.197      263.096
              7        918.681      266.267
              8        927.983      269.937
              9        937.077      274.097
             10        945.937      278.734
             11        954.537      283.836
             12        962.855      289.387
             13        970.865      295.373
             14        978.546      301.777
             15        985.876      308.579
             16        992.834      315.762
             17        994.437      317.603
          Circle Center At X =   854.332 ; Y =   442.968 ; and Radius =   188.054
                 Factor of Safety
                ***    1.576   ***
               Individual data on the     0  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.984      255.567
              3        879.924      256.664
              4        889.791      258.288
              5        899.558      260.434
              6        909.197      263.096
              7        918.681      266.267
              8        927.983      269.937
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              9        937.077      274.097
             10        945.937      278.734
             11        954.537      283.836
             12        962.855      289.387
             13        970.865      295.373
             14        978.546      301.777
             15        985.876      308.579
             16        992.834      315.762
             17        994.437      317.603
          Circle Center At X =   854.332 ; Y =   442.968 ; and Radius =   188.054
                 Factor of Safety
                ***    1.576   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.984      255.567
              3        879.924      256.664
              4        889.791      258.288
              5        899.558      260.434
              6        909.197      263.096
              7        918.681      266.267
              8        927.983      269.937
              9        937.077      274.097
             10        945.937      278.734
             11        954.537      283.836
             12        962.855      289.387
             13        970.865      295.373
             14        978.546      301.777
             15        985.876      308.579
             16        992.834      315.762
             17        994.437      317.603
          Circle Center At X =   854.332 ; Y =   442.968 ; and Radius =   188.054
                 Factor of Safety
                ***    1.576   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.946      256.034
              3        879.837      257.510
              4        889.652      259.425
              5        899.372      261.775
              6        908.977      264.555
              7        918.450      267.761
              8        927.770      271.385
              9        936.919      275.421
             10        945.880      279.861
             11        954.634      284.695
             12        963.164      289.914
             13        971.453      295.507
             14        979.485      301.465
             15        987.243      307.774
             16        994.713      314.423
             17        998.787      318.388
          Circle Center At X =   841.770 ; Y =   478.740 ; and Radius =   224.481
                 Factor of Safety
                ***    1.581   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.946      256.034
              3        879.837      257.510
              4        889.652      259.425
              5        899.372      261.775
              6        908.977      264.555
              7        918.450      267.761
              8        927.770      271.385
              9        936.919      275.421
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             10        945.880      279.861
             11        954.634      284.695
             12        963.164      289.914
             13        971.453      295.507
             14        979.485      301.465
             15        987.243      307.774
             16        994.713      314.423
             17        998.787      318.388
          Circle Center At X =   841.770 ; Y =   478.740 ; and Radius =   224.481
                 Factor of Safety
                ***    1.581   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.946      256.034
              3        879.837      257.510
              4        889.652      259.425
              5        899.372      261.775
              6        908.977      264.555
              7        918.450      267.761
              8        927.770      271.385
              9        936.919      275.421
             10        945.880      279.861
             11        954.634      284.695
             12        963.164      289.914
             13        971.453      295.507
             14        979.485      301.465
             15        987.243      307.774
             16        994.713      314.423
             17        998.787      318.388
          Circle Center At X =   841.770 ; Y =   478.740 ; and Radius =   224.481
                 Factor of Safety
                ***    1.581   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.988      255.499
              3        879.937      256.502
              4        889.823      258.005
              5        899.621      260.006
              6        909.306      262.499
              7        918.852      265.477
              8        928.236      268.933
              9        937.433      272.859
             10        946.420      277.244
             11        955.175      282.076
             12        963.674      287.345
             13        971.897      293.036
             14        979.822      299.134
             15        987.430      305.625
             16        994.699      312.492
             17       1000.667      318.727
          Circle Center At X =   855.110 ; Y =   452.999 ; and Radius =   198.060
                 Factor of Safety
                ***    1.581   ***
          Failure Surface Specified By 17 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.988      255.499
              3        879.937      256.502
              4        889.823      258.005
              5        899.621      260.006
              6        909.306      262.499
              7        918.852      265.477
              8        928.236      268.933
              9        937.433      272.859
             10        946.420      277.244
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             11        955.175      282.076
             12        963.674      287.345
             13        971.897      293.036
             14        979.822      299.134
             15        987.430      305.625
             16        994.699      312.492
             17       1000.667      318.727
          Circle Center At X =   855.110 ; Y =   452.999 ; and Radius =   198.060
                 Factor of Safety
                ***    1.581   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.939      256.104
              3        879.815      257.671
              4        889.608      259.699
              5        899.294      262.183
              6        908.854      265.117
              7        918.266      268.496
              8        927.509      272.311
              9        936.564      276.555
             10        945.411      281.218
             11        954.029      286.289
             12        962.401      291.759
             13        970.508      297.614
             14        978.331      303.842
             15        985.855      310.429
             16        993.055      317.354
          Circle Center At X =   841.398 ; Y =   467.831 ; and Radius =   213.642
                 Factor of Safety
                ***    1.582   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        860.000      255.000
              2        869.939      256.104
              3        879.815      257.671
              4        889.608      259.699
              5        899.294      262.183
              6        908.854      265.117
              7        918.266      268.496
              8        927.509      272.311
              9        936.564      276.555
             10        945.411      281.218
             11        954.029      286.289
             12        962.401      291.759
             13        970.508      297.614
             14        978.331      303.842
             15        985.855      310.429
             16        993.055      317.354
          Circle Center At X =   841.398 ; Y =   467.831 ; and Radius =   213.642
                 Factor of Safety
                ***    1.582   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/18/2015
    Time of Run:              11:16AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4ue.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4ue.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 4\x4ue.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 4-4'/ 6/11 Design
                           - Upper Slope - Seismic
    BOUNDARY COORDINATES
       10 Top   Boundaries
       16 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        700.00     247.00     755.00     260.00        1
        2        755.00     260.00     795.00     260.00        1
        3        795.00     260.00     803.00     255.00        1
        4        803.00     255.00     860.00     255.00        1
        5        860.00     255.00     908.00     280.00        1
        6        908.00     280.00     914.00     280.00        1
        7        914.00     280.00     980.00     315.00        1
        8        980.00     315.00    1041.00     326.00        1
        9       1041.00     326.00    1139.00     360.00        1
       10       1139.00     360.00    1300.00     360.00        1
       11        700.00     239.00     940.00     210.00        3
       12        940.00     210.00    1130.00     243.00        2
       13       1130.00     243.00    1300.00     252.00        2
       14        702.00     181.00     804.00     189.00        2
       15        804.00     189.00     875.00     195.00        2
       16        875.00     195.00     940.00     210.00        2
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              14.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
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       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1139.00      1300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 17 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        860.000      255.000
        2        869.984      255.567
        3        879.924      256.664
        4        889.791      258.288
        5        899.558      260.434
        6        909.197      263.096
        7        918.681      266.267
        8        927.983      269.937
        9        937.077      274.097
       10        945.937      278.734
       11        954.537      283.836
       12        962.855      289.387
       13        970.865      295.373
       14        978.546      301.777
       15        985.876      308.579
       16        992.834      315.762
       17        994.437      317.603
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 3.05               10.00
            2                 3.05               10.00
            3                 3.05               10.00
            4                 3.05               10.00
            5                 3.05               10.00
            6                 3.04               10.00
            7                 3.05               10.00
            8                 3.04               10.00
            9                 3.05               10.00
           10                 3.04               10.00
           11                 3.05               10.00
           12                 3.05               10.00
           13                 3.04               10.00
           14                 3.05               10.00
    Circle Center At X =   854.333(ft) ; Y =   442.966(ft); and Radius =   188.051(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.337
         ***Table 1 - Individual Data on the   19 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     10.0    2775.4     0.0     0.0      0.0     0.0   416.3     0.0      0.0
   2      9.9    7959.7     0.0     0.0      0.0     0.0  1194.0     0.0      0.0
   3      9.9   12397.6     0.0     0.0      0.0     0.0  1859.6     0.0      0.0
   4      9.8   16055.3     0.0     0.0      0.0     0.0  2408.3     0.0      0.0
   5      8.4   16413.1     0.0     0.0      0.0     0.0  2462.0     0.0      0.0
   6      1.2    2451.9     0.0     0.0      0.0     0.0   367.8     0.0      0.0
   7      4.8    9280.0     0.0     0.0      0.0     0.0  1392.0     0.0      0.0
   8      4.7    8850.8     0.0     0.0      0.0     0.0  1327.6     0.0      0.0
   9      9.3   18805.2     0.0     0.0      0.0     0.0  2820.8     0.0      0.0
  10      9.1   19435.2     0.0     0.0      0.0     0.0  2915.3     0.0      0.0
  11      8.9   19320.1     0.0     0.0      0.0     0.0  2898.0     0.0      0.0
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  12      8.6   18505.4     0.0     0.0      0.0     0.0  2775.8     0.0      0.0
  13      8.3   17059.4     0.0     0.0      0.0     0.0  2558.9     0.0      0.0
  14      8.0   15044.6     0.0     0.0      0.0     0.0  2256.7     0.0      0.0
  15      7.7   12551.3     0.0     0.0      0.0     0.0  1882.7     0.0      0.0
  16      1.5    2122.2     0.0     0.0      0.0     0.0   318.3     0.0      0.0
  17      5.9    6823.5     0.0     0.0      0.0     0.0  1023.5     0.0      0.0
  18      7.0    3771.1     0.0     0.0      0.0     0.0   565.7     0.0      0.0
  19      1.6     149.3     0.0     0.0      0.0     0.0    22.4     0.0      0.0
         ***Table 2 - Base Stress Data on the   19 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1       3.25      864.99       10.00            357.27                57.04
   2       6.30      874.95       10.00            682.16               203.86
   3       9.35      884.86       10.00            948.75               379.67
   4      12.39      894.67       10.00           1160.22               571.00
   5      15.44      903.78        8.76           1309.07               757.74
   6      15.44      908.60        1.24           1370.69               797.63
   7      18.49      911.60        5.06           1269.22               829.97
   8      18.49      916.34        4.94           1245.37               812.46
   9      21.53      923.33       10.00           1287.43               939.93
  10      24.58      932.53       10.00           1317.56              1059.75
  11      27.63      941.51       10.00           1306.09              1138.61
  12      30.68      950.24       10.00           1255.70              1169.75
  13      33.72      958.70       10.00           1169.69              1148.16
  14      36.77      966.86       10.00           1050.83              1072.02
  15      39.82      974.71       10.00            902.65               941.50
  16      42.86      979.27        1.98            793.24               840.18
  17      42.86      982.94        8.02            656.19               669.32
  18      45.91      989.35       10.00            358.78               309.53
  19      48.96      993.64        2.44            153.75                52.13
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  151008.19 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =    990.60(psf)
     Sum of the Driving Forces =   112907.55 (lbs)
     Average Mobilized Shear Stress =     740.66(psf)
     Total length of the failure surface =     152.44(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3136(g)
     Calculated Newmark Seismic Displacement =   0.131(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              10:00AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5du.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5du.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5du.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 5-5'/ 6/11 Design
                          - Upper Slope - Static
    BOUNDARY COORDINATES
       14 Top   Boundaries
       22 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        600.00     278.00     650.00     278.00        1
        2        650.00     278.00     695.00     298.00        1
        3        695.00     298.00     775.00     298.00        1
        4        775.00     298.00     783.00     293.00        1
        5        783.00     293.00     827.00     293.00        1
        6        827.00     293.00     890.00     320.00        1
        7        890.00     320.00     912.00     323.00        1
        8        912.00     323.00     933.00     333.00        1
        9        933.00     333.00     938.00     333.00        1
       10        938.00     333.00     993.00     361.00        1
       11        993.00     361.00    1000.00     361.00        1
       12       1000.00     361.00    1017.00     372.00        1
       13       1017.00     372.00    1029.00     377.00        1
       14       1029.00     377.00    1200.00     377.00        1
       15        600.00     240.00     794.00     254.00        4
       16        794.00     254.00     822.00     260.00        4
       17        822.00     260.00     853.00     270.00        3
       18        853.00     270.00     891.00     274.00        3
       19        891.00     274.00    1049.00     368.00        3
       20       1049.00     368.00    1200.00     368.00        3
       21        600.00     214.00     800.00     248.00        3
       22        800.00     248.00     822.00     260.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
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       No.            (deg)            (psf)         (deg)
        1               7.0             300.00         32.00
        2              22.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1029.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    3 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  35.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         827.00     293.00     827.00     293.00       0.00
     2         900.00     265.00     950.00     285.00      50.00
     3         960.00     291.00    1080.00     350.00      50.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
               Individual data on the    15  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     63.0   84138.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   2     22.0   60538.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   3     21.0   70089.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      3.8   14646.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      1.2    4455.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   6     10.6   43380.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   7     44.4  212548.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      7.0   35318.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   9      3.2   16020.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  10     13.8   64109.8     0.0     0.0       0.      0.     0.0     0.0      0.0
  11     10.3   40284.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      1.7    5728.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  13     16.9   39453.3     0.0     0.0       0.      0.     0.0     0.0   4220.1
  14      6.1    5730.0     0.0     0.0       0.      0.     0.0     0.0   1536.4
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  15      4.7    1314.2     0.0     0.0       0.      0.     0.0     0.0   1169.1
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
          Failure Surface Specified By  6 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        827.000      293.000
              2        948.605      302.151
              3       1003.235      322.130
              4       1027.331      347.514
              5       1052.026      372.316
              6       1056.703      377.000
                 Factor of Safety
                ***    1.854   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              07:33AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5due.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5due.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 5\x5due.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 5-5'/ 6/11 Design
                          - Upper Slope - Seismic
    BOUNDARY COORDINATES
       14 Top   Boundaries
       22 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        600.00     278.00     650.00     278.00        1
        2        650.00     278.00     695.00     298.00        1
        3        695.00     298.00     775.00     298.00        1
        4        775.00     298.00     783.00     293.00        1
        5        783.00     293.00     827.00     293.00        1
        6        827.00     293.00     890.00     320.00        1
        7        890.00     320.00     912.00     323.00        1
        8        912.00     323.00     933.00     333.00        1
        9        933.00     333.00     938.00     333.00        1
       10        938.00     333.00     993.00     361.00        1
       11        993.00     361.00    1000.00     361.00        1
       12       1000.00     361.00    1017.00     372.00        1
       13       1017.00     372.00    1029.00     377.00        1
       14       1029.00     377.00    1200.00     377.00        1
       15        600.00     240.00     794.00     254.00        4
       16        794.00     254.00     822.00     260.00        4
       17        822.00     260.00     853.00     270.00        3
       18        853.00     270.00     891.00     274.00        3
       19        891.00     274.00    1049.00     368.00        3
       20       1049.00     368.00    1200.00     368.00        3
       21        600.00     214.00     800.00     248.00        3
       22        800.00     248.00     822.00     260.00        3
    Default Y-Origin = 0.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  3 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
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       No.            (deg)            (psf)         (deg)
        1               7.0             500.00         34.00
        2              22.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1029.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  6 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        827.000      293.000
        2        948.605      302.151
        3       1003.235      322.130
        4       1027.331      347.514
        5       1052.026      372.316
        6       1056.703      377.000
    Janbu's Empirical Coefficient (fo) =  1.055
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.441
         ***Table 1 - Individual Data on the   15 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     63.0   84139.6     0.0     0.0      0.0     0.0 12620.9     0.0      0.0
   2     22.0   60538.8     0.0     0.0      0.0     0.0  9080.8     0.0      0.0
   3     21.0   70089.9     0.0     0.0      0.0     0.0 10513.5     0.0      0.0
   4      3.8   14644.1     0.0     0.0      0.0     0.0  2196.6     0.0      0.0
   5      1.2    4458.8     0.0     0.0      0.0     0.0   668.8     0.0      0.0
   6     10.6   43379.9     0.0     0.0      0.0     0.0  6507.0     0.0      0.0
   7     44.4  212550.2     0.0     0.0      0.0     0.0 31882.5     0.0      0.0
   8      7.0   35318.3     0.0     0.0      0.0     0.0  5297.7     0.0      0.0
   9      3.2   16021.1     0.0     0.0      0.0     0.0  2403.2     0.0      0.0
  10     13.8   64108.7     0.0     0.0      0.0     0.0  9616.3     0.0      0.0
  11     10.3   40285.0     0.0     0.0      0.0     0.0  6042.8     0.0      0.0
  12      1.7    5728.3     0.0     0.0      0.0     0.0   859.2     0.0      0.0
  13     16.9   39454.5     0.0     0.0      0.0     0.0  5918.2     0.0   4220.3
  14      6.1    5729.3     0.0     0.0      0.0     0.0   859.4     0.0   1536.2
  15      4.7    1314.4     0.0     0.0      0.0     0.0   197.2     0.0   1169.3
         ***Table 2 - Base Stress Data on the   15 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1       4.30      858.50       63.18           1047.00               299.99
   2       4.30      901.00       22.06           1972.35               618.09
   3       4.30      922.50       21.06           2355.14               749.68
   4       4.30      934.91        3.84           2673.93               859.27
   5       4.30      937.41        1.18           2970.15               854.55
   6       4.30      943.30       10.63           3157.07               918.80
   7      20.09      970.80       47.27           2488.52              2318.88
   8      20.09      996.50        7.45           2612.35              2443.73
   9      20.09     1001.62        3.44           2567.62              2398.62
  10      46.49     1010.12       19.99           3542.04              3858.82
  11      46.49     1022.17       15.01           3044.74              3230.81
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  12      45.12     1028.17        2.37           2713.66              2795.50
  13      45.12     1037.44       23.93           2164.18              2080.74
  14      45.12     1048.95        8.71            942.29               936.54
  15      45.04     1054.36        6.62            518.53               405.57
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  534477.69 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   2081.82(psf)
     Sum of the Driving Forces =   391411.41 (lbs)
     Average Mobilized Shear Stress =    1524.57(psf)
     Total length of the failure surface =     256.74(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3460(g)
     Calculated Newmark Seismic Displacement =   0.108(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              01:06PM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dur.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dur.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dur.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 6-6'/3/13 Design
                          - Upper Slope - Rotational - Static
    BOUNDARY COORDINATES
       10 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        620.00     292.00     670.00     292.00        3
        2        670.00     292.00     712.00     305.00        3
        3        712.00     305.00     731.00     306.00        3
        4        731.00     306.00     745.00     309.00        3
        5        745.00     309.00     763.00     310.00        3
        6        763.00     310.00     777.00     312.00        3
        7        777.00     312.00     808.00     325.00        1
        8        808.00     325.00     814.00     325.00        1
        9        814.00     325.00     876.00     355.00        1
       10        876.00     355.00    1000.00     355.00        1
       11        777.00     312.00     782.00     307.00        3
       12        782.00     307.00     824.00     307.00        3
       13        824.00     307.00     934.00     345.00        3
       14        934.00     345.00    1000.00     345.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               2.0             300.00         32.00
        2              13.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
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           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         876.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X = 770.00(ft)
                                 and  X = 780.00(ft)
    Each Surface Terminates Between   X = 845.00(ft)
                                and   X = 950.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
    10.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.448      311.493
              2        783.429      310.876
              3        793.429      310.961
              4        803.398      311.749
              5        813.287      313.235
              6        823.047      315.412
              7        832.630      318.269
              8        841.989      321.792
              9        851.078      325.964
             10        859.850      330.764
             11        868.264      336.168
             12        876.278      342.149
             13        883.852      348.679
             14        890.219      355.000
          Circle Center At X =   787.229 ; Y =   452.962 ; and Radius =   142.139
                 Factor of Safety
                ***    1.853   ***
               Individual data on the    18  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      3.6     161.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      0.8      86.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      5.7    1669.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   4     10.0    7048.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   5     10.0   11513.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      4.6    6593.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      5.3    7716.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      0.7     999.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   9      9.0   13880.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      9.6   17083.6     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      9.4   18247.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      9.1   18391.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  13      8.8   17580.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  14      8.4   15908.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  15      7.7   13064.3     0.0     0.0       0.      0.     0.0     0.0      0.0
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  16      0.3     432.4     0.0     0.0       0.      0.     0.0     0.0     69.5
  17      7.6    8712.1     0.0     0.0       0.      0.     0.0     0.0   1893.4
  18      6.4    2414.6     0.0     0.0       0.      0.     0.0     0.0   1591.7
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.104      311.443
              2        783.099      311.142
              3        793.092      311.514
              4        803.038      312.558
              5        812.890      314.269
              6        822.605      316.640
              7        832.138      319.660
              8        841.446      323.314
              9        850.487      327.587
             10        859.220      332.459
             11        867.605      337.908
             12        875.604      343.910
             13        883.181      350.436
             14        887.809      355.000
          Circle Center At X =   782.634 ; Y =   459.161 ; and Radius =   148.025
                 Factor of Safety
                ***    1.853   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.448      311.493
              2        783.440      311.086
              3        793.435      311.395
              4        803.383      312.416
              5        813.233      314.145
              6        822.933      316.573
              7        832.436      319.687
              8        841.692      323.472
              9        850.654      327.908
             10        859.277      332.973
             11        867.516      338.640
             12        875.329      344.882
             13        882.676      351.665
             14        885.807      355.000
          Circle Center At X =   784.188 ; Y =   450.594 ; and Radius =   139.515
                 Factor of Safety
                ***    1.853   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.448      311.493
              2        783.448      311.351
              3        793.434      311.873
              4        803.364      313.057
              5        813.193      314.897
              6        822.878      317.385
              7        832.378      320.510
              8        841.649      324.258
              9        850.650      328.613
             10        859.343      333.556
             11        867.689      339.064
             12        875.652      345.115
             13        883.195      351.680
             14        886.534      355.000
          Circle Center At X =   780.650 ; Y =   461.495 ; and Radius =   150.176
                 Factor of Safety
                ***    1.855   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.104      311.443
              2        783.102      311.247
              3        793.092      311.689
              4        803.034      312.767
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              5        812.886      314.477
              6        822.610      316.811
              7        832.165      319.761
              8        841.512      323.315
              9        850.614      327.458
             10        859.433      332.172
             11        867.933      337.439
             12        876.080      343.238
             13        883.841      349.545
             14        889.741      355.000
          Circle Center At X =   781.219 ; Y =   467.657 ; and Radius =   156.425
                 Factor of Safety
                ***    1.855   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.104      311.443
              2        783.097      311.087
              3        793.093      311.383
              4        803.048      312.329
              5        812.920      313.921
              6        822.668      316.153
              7        832.250      319.015
              8        841.625      322.495
              9        850.753      326.578
             10        859.597      331.246
             11        868.117      336.481
             12        876.278      342.260
             13        884.046      348.558
             14        891.011      355.000
          Circle Center At X =   783.572 ; Y =   464.471 ; and Radius =   153.386
                 Factor of Safety
                ***    1.856   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.104      311.443
              2        783.081      310.777
              3        793.081      310.870
              4        803.045      311.722
              5        812.915      313.327
              6        822.635      315.677
              7        832.148      318.758
              8        841.401      322.552
              9        850.339      327.038
             10        858.910      332.188
             11        867.066      337.975
             12        874.759      344.363
             13        881.945      351.318
             14        885.213      355.000
          Circle Center At X =   786.909 ; Y =   441.964 ; and Radius =   131.249
                 Factor of Safety
                ***    1.858   ***
          Failure Surface Specified By 15 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        772.414      311.345
              2        782.395      310.728
              3        792.395      310.802
              4        802.365      311.565
              5        812.260      313.016
              6        822.030      315.146
              7        831.630      317.945
              8        841.014      321.401
              9        850.137      325.496
             10        858.956      330.211
             11        867.428      335.524
             12        875.513      341.409
             13        883.172      347.838
             14        890.370      354.780
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             15        890.568      355.000
          Circle Center At X =   786.329 ; Y =   455.437 ; and Radius =   144.762
                 Factor of Safety
                ***    1.859   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        773.448      311.493
              2        783.435      310.983
              3        793.433      311.225
              4        803.383      312.217
              5        813.231      313.955
              6        822.921      316.427
              7        832.397      319.621
              8        841.606      323.518
              9        850.497      328.097
             10        859.018      333.330
             11        867.122      339.189
             12        874.762      345.641
             13        881.896      352.648
             14        883.956      355.000
          Circle Center At X =   785.272 ; Y =   443.558 ; and Radius =   132.593
                 Factor of Safety
                ***    1.860   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        772.414      311.345
              2        782.380      310.524
              3        792.380      310.465
              4        802.355      311.167
              5        812.248      312.626
              6        822.002      314.834
              7        831.559      317.777
              8        840.864      321.440
              9        849.863      325.800
             10        858.504      330.833
             11        866.737      336.509
             12        874.515      342.795
             13        881.791      349.655
             14        886.659      355.000
          Circle Center At X =   788.196 ; Y =   441.360 ; and Radius =   130.970
                 Factor of Safety
                ***    1.860   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              07:04AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dure.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dure.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6dure.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 6-6'/3/13 Design
                          - Upper Slope - Rotational - Seismic
    BOUNDARY COORDINATES
       10 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        620.00     292.00     670.00     292.00        3
        2        670.00     292.00     712.00     305.00        3
        3        712.00     305.00     731.00     306.00        3
        4        731.00     306.00     745.00     309.00        3
        5        745.00     309.00     763.00     310.00        3
        6        763.00     310.00     777.00     312.00        3
        7        777.00     312.00     808.00     325.00        1
        8        808.00     325.00     814.00     325.00        1
        9        814.00     325.00     876.00     355.00        1
       10        876.00     355.00    1000.00     355.00        1
       11        777.00     312.00     782.00     307.00        3
       12        782.00     307.00     824.00     307.00        3
       13        824.00     307.00     934.00     345.00        3
       14        934.00     345.00    1000.00     345.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      1
      4   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               2.0             500.00         34.00
        2              13.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
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           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         876.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 14 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        773.448      311.493
        2        783.429      310.876
        3        793.429      310.961
        4        803.398      311.749
        5        813.287      313.235
        6        823.047      315.412
        7        832.630      318.269
        8        841.989      321.792
        9        851.078      325.964
       10        859.850      330.764
       11        868.264      336.168
       12        876.278      342.149
       13        883.852      348.679
       14        890.219      355.000
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 4.02               10.00
            2                 4.03               10.00
            3                 4.03               10.00
            4                 4.03               10.00
            5                 4.03               10.00
            6                 4.03               10.00
            7                 4.03               10.00
            8                 4.03               10.00
            9                 4.02               10.00
           10                 4.02               10.00
           11                 4.03               10.00
    Circle Center At X =   787.228(ft) ; Y =   452.964(ft); and Radius =   142.141(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.555
         ***Table 1 - Individual Data on the   18 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      3.6     161.4     0.0     0.0      0.0     0.0    24.2     0.0      0.0
   2      0.8      86.3     0.0     0.0      0.0     0.0    12.9     0.0      0.0
   3      5.7    1669.0     0.0     0.0      0.0     0.0   250.4     0.0      0.0
   4     10.0    7049.2     0.0     0.0      0.0     0.0  1057.4     0.0      0.0
   5     10.0   11514.0     0.0     0.0      0.0     0.0  1727.1     0.0      0.0
   6      4.6    6593.9     0.0     0.0      0.0     0.0   989.1     0.0      0.0
   7      5.3    7716.3     0.0     0.0      0.0     0.0  1157.4     0.0      0.0
   8      0.7     999.7     0.0     0.0      0.0     0.0   150.0     0.0      0.0
   9      9.0   13880.7     0.0     0.0      0.0     0.0  2082.1     0.0      0.0
  10      9.6   17083.3     0.0     0.0      0.0     0.0  2562.5     0.0      0.0
  11      9.4   18248.1     0.0     0.0      0.0     0.0  2737.2     0.0      0.0
  12      9.1   18393.3     0.0     0.0      0.0     0.0  2759.0     0.0      0.0
  13      8.8   17578.2     0.0     0.0      0.0     0.0  2636.7     0.0      0.0
  14      8.4   15907.8     0.0     0.0      0.0     0.0  2386.2     0.0      0.0
  15      7.7   13064.8     0.0     0.0      0.0     0.0  1959.7     0.0      0.0
  16      0.3     432.2     0.0     0.0      0.0     0.0    64.8     0.0     69.5
  17      7.6    8712.5     0.0     0.0      0.0     0.0  1306.9     0.0   1893.5
  18      6.4    2414.7     0.0     0.0      0.0     0.0   362.2     0.0   1591.8
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         ***Table 2 - Base Stress Data on the   18 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1      -3.53      775.22        3.56            545.25                 3.98
   2      -3.53      777.39        0.78            590.98                 9.74
   3      -3.53      780.60        5.67            389.54                25.56
   4       0.49      788.43       10.00            653.06               109.54
   5       4.52      798.41       10.00            927.25               257.06
   6       8.55      805.70        4.65           1076.30               411.80
   7       8.55      810.64        5.35           1093.16               419.29
   8      12.57      813.64        0.73           1026.51               489.89
   9      12.57      818.52        9.27           1107.71               535.14
  10      16.60      827.84       10.00           1224.11               720.27
  11      20.63      837.31       10.00           1285.27               883.39
  12      24.66      846.53       10.00           1288.44              1001.61
  13      28.69      855.46       10.00           1237.82              1059.69
  14      32.71      864.06       10.00           1138.14              1047.21
  15      36.73      872.13        9.65            996.51               962.17
  16      36.73      876.14        0.35           1055.48              1006.24
  17      40.77      880.07       10.00            818.43               787.10
  18      44.79      887.04        8.97            422.49               342.82
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  125967.10 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =    976.70(psf)
     Sum of the Driving Forces =    81014.35 (lbs)
     Average Mobilized Shear Stress =     628.15(psf)
     Total length of the failure surface =     128.97(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.4091(g)
     Calculated Newmark Seismic Displacement =   0.255(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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efg
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a 2.32
b 2.32
c 2.32
d 2.32
e 2.32
f 2.32
g 2.32
h 2.32
i 2.32
j 2.32

Soil
Desc.

Af
Qls
Qsp
Qal

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
120.0
125.0
125.0
120.0

Saturated
Unit Wt.

(pcf)
120.0
125.0
125.0
120.0

Cohesion
Intercept

(psf)
150.0
Aniso
300.0
200.0

Friction
Angle
(deg)
30.0
Aniso
32.0
28.0

Piez.
Surface

No.
W1
W1
0
0

Load Value
L1 250 psf

GSTABL7 v.2  FSmin=2.32
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              01:07PM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6du.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6du.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6du.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 6-6'/3/13 Design
                          - Upper Slope - Block - Static
    BOUNDARY COORDINATES
       10 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        620.00     292.00     670.00     292.00        3
        2        670.00     292.00     712.00     305.00        3
        3        712.00     305.00     731.00     306.00        3
        4        731.00     306.00     745.00     309.00        3
        5        745.00     309.00     763.00     310.00        3
        6        763.00     310.00     777.00     312.00        3
        7        777.00     312.00     808.00     325.00        1
        8        808.00     325.00     814.00     325.00        1
        9        814.00     325.00     876.00     355.00        1
       10        876.00     355.00    1000.00     355.00        1
       11        777.00     312.00     782.00     307.00        3
       12        782.00     307.00     824.00     307.00        3
       13        824.00     307.00     934.00     345.00        3
       14        934.00     345.00    1000.00     345.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               2.0             300.00         32.00
        2              13.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
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           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         876.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  25.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         750.00     275.00     850.00     300.00      30.00
     2         852.00     302.00     950.00     325.00      30.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
               Individual data on the    12  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      5.9    2892.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      1.7    1736.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   3     20.5   43374.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      1.3    4142.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      4.7   14397.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   6     10.0   30777.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   7     35.4  124920.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      6.4   23390.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   9     10.3   31610.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      0.6    1528.8     0.0     0.0       0.      0.     0.0     0.0    141.8
  11     14.0   19841.7     0.0     0.0       0.      0.     0.0     0.0   3499.2
  12      0.5      45.9     0.0     0.0       0.      0.     0.0     0.0    131.4
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
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                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
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              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        779.932      313.229
              2        785.875      307.611
              3        809.320      298.932
              4        859.363      314.691
              5        876.567      332.830
              6        890.564      353.544
              7        891.090      355.000
                 Factor of Safety
                ***    2.315   ***
                    **** END OF GSTABL7 OUTPUT ****
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Qls
Qsp
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1
2
3
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(pcf)
120.0
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125.0
120.0
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200.0
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34.0
Aniso
34.0
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No.
W1
W1
0
0

Load Value
L1 250 psf

Peak(A) 0.760(g)
kh Coef. 0.150(g)<

GSTABL7 v.2  FSmin=1.93
Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              08:03AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6due.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6due.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 6\x6due.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 6-6'/3/13 Design
                          - Upper Slope - Block - Seismic
    BOUNDARY COORDINATES
       10 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        620.00     292.00     670.00     292.00        3
        2        670.00     292.00     712.00     305.00        3
        3        712.00     305.00     731.00     306.00        3
        4        731.00     306.00     745.00     309.00        3
        5        745.00     309.00     763.00     310.00        3
        6        763.00     310.00     777.00     312.00        3
        7        777.00     312.00     808.00     325.00        1
        8        808.00     325.00     814.00     325.00        1
        9        814.00     325.00     876.00     355.00        1
       10        876.00     355.00    1000.00     355.00        1
       11        777.00     312.00     782.00     307.00        3
       12        782.00     307.00     824.00     307.00        3
       13        824.00     307.00     934.00     345.00        3
       14        934.00     345.00    1000.00     345.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               2.0             500.00         34.00
        2              13.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
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           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         876.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        779.932      313.230
        2        785.875      307.611
        3        809.320      298.932
        4        859.363      314.691
        5        876.567      332.830
        6        890.564      353.544
        7        891.090      355.000
    Janbu's Empirical Coefficient (fo) =  1.077
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.931
         ***Table 1 - Individual Data on the   12 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      5.9    2892.1     0.0     0.0      0.0     0.0   433.8     0.0      0.0
   2      1.7    1735.6     0.0     0.0      0.0     0.0   260.3     0.0      0.0
   3     20.5   43376.1     0.0     0.0      0.0     0.0  6506.4     0.0      0.0
   4      1.3    4142.1     0.0     0.0      0.0     0.0   621.3     0.0      0.0
   5      4.7   14397.5     0.0     0.0      0.0     0.0  2159.6     0.0      0.0
   6     10.0   30777.8     0.0     0.0      0.0     0.0  4616.7     0.0      0.0
   7     35.4  124919.2     0.0     0.0      0.0     0.0 18737.9     0.0      0.0
   8      6.4   23388.7     0.0     0.0      0.0     0.0  3508.3     0.0      0.0
   9     10.3   31612.3     0.0     0.0      0.0     0.0  4741.8     0.0      0.0
  10      0.6    1528.8     0.0     0.0      0.0     0.0   229.3     0.0    141.8
  11     14.0   19841.5     0.0     0.0      0.0     0.0  2976.2     0.0   3499.3
  12      0.5      46.0     0.0     0.0      0.0     0.0     6.9     0.0    131.5
         ***Table 2 - Base Stress Data on the   12 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -43.39      782.90        8.18           1044.33              -281.28
   2     -20.31      786.70        1.76           1089.04              -217.12
   3     -20.31      797.76       21.83           2362.41              -437.46
   4     -20.31      808.66        1.41           3204.51              -647.96
   5      17.48      811.66        4.91           2432.16              1364.20
   6      17.48      819.00       10.48           2433.05              1364.82
   7      17.48      841.68       37.07           2722.73              1566.45
   8      46.52      862.55        9.28           3155.53              3036.55
   9      46.52      870.87       14.90           2399.67              2555.22
  10      46.52      876.28        0.82           2301.66              2416.01
  11      55.95      883.57       25.00           1536.25              1500.74
  12      70.14      890.83        1.55            609.82               321.74
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  308736.12 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   2250.40(psf)
     Sum of the Driving Forces =   172180.03 (lbs)
     Average Mobilized Shear Stress =    1255.03(psf)
     Total length of the failure surface =     137.19(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
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     Seismic Yield Coefficient (ky) =  0.6300(g)
     Calculated Newmark Seismic Displacement =   0.107(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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300.0
200.0

Friction
Angle
(deg)
30.0
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32.0
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No.
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W1
0
0

Load Value
L1 250 psf

GSTABL7 v.2  FSmin=2.20
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              01:12PM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7du.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7du.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7du.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 7-7'/ 3/13
                          Design - Upper Slope - Static
    BOUNDARY COORDINATES
        7 Top   Boundaries
       17 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        880.00     307.00     920.00     307.00        3
        2        920.00     307.00     940.00     314.00        3
        3        940.00     314.00     947.00     314.00        3
        4        947.00     314.00    1006.00     341.00        1
        5       1006.00     341.00    1012.00     341.00        1
        6       1012.00     341.00    1045.00     358.00        1
        7       1045.00     358.00    1200.00     358.00        1
        8        947.00     314.00     951.00     311.00        3
        9        951.00     311.00     991.00     311.00        3
       10        991.00     311.00    1069.00     352.00        3
       11       1069.00     352.00    1200.00     352.00        2
       12          0.00     196.00     176.00     220.00        3
       13        176.00     220.00     192.00     224.00        2
       14        192.00     224.00     207.00     234.00        2
       15        176.00     220.00     331.00     230.00        3
       16        331.00     230.00     373.00     236.00        3
       17        373.00     236.00     474.00     259.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
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       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1045.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    3 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  20.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         920.00     306.00     920.00     306.00       0.00
     2         930.00     287.00     990.00     292.00      40.00
     3        1000.00     295.00    1100.00     335.00      40.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
               Individual data on the    15  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      1.1      69.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   2     20.0    9102.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      7.0    5233.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      4.0    3163.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   5     27.2   40056.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      5.6   12239.4     0.0     0.0       0.      0.     0.0     0.0      0.0
   7     18.5   46291.3     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      3.7   10172.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   9      6.0   15956.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  10     11.2   30265.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      6.3   16022.3     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      5.9   11738.6     0.0     0.0       0.      0.     0.0     0.0      0.0
  13      9.6   13189.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  14      4.0    3124.3     0.0     0.0       0.      0.     0.0     0.0    992.2
  15      4.3    1132.5     0.0     0.0       0.      0.     0.0     0.0   1067.4
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
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            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        918.882      307.000
              2        920.000      306.000
              3        983.771      311.478
              4       1023.163      323.071
              5       1035.369      338.915
              6       1048.969      353.579
              7       1053.238      358.000
                 Factor of Safety
                ***    2.202   ***
                    **** END OF GSTABL7 OUTPUT ****
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Load Value
L1 250 psf

Peak(A) 0.760(g)
kh Coef. 0.150(g)<

GSTABL7 v.2  FSmin=1.89
Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              08:05AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7due.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7due.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 7\x7due.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 7-7'/ 3/13
                          Design - Upper Slope - Seismic
    BOUNDARY COORDINATES
        7 Top   Boundaries
       17 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        880.00     307.00     920.00     307.00        3
        2        920.00     307.00     940.00     314.00        3
        3        940.00     314.00     947.00     314.00        3
        4        947.00     314.00    1006.00     341.00        1
        5       1006.00     341.00    1012.00     341.00        1
        6       1012.00     341.00    1045.00     358.00        1
        7       1045.00     358.00    1200.00     358.00        1
        8        947.00     314.00     951.00     311.00        3
        9        951.00     311.00     991.00     311.00        3
       10        991.00     311.00    1069.00     352.00        3
       11       1069.00     352.00    1200.00     352.00        2
       12          0.00     196.00     176.00     220.00        3
       13        176.00     220.00     192.00     224.00        2
       14        192.00     224.00     207.00     234.00        2
       15        176.00     220.00     331.00     230.00        3
       16        331.00     230.00     373.00     236.00        3
       17        373.00     236.00     474.00     259.00        3
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
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       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1        1045.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        918.882      307.000
        2        920.000      306.000
        3        983.771      311.478
        4       1023.163      323.071
        5       1035.369      338.915
        6       1048.969      353.579
        7       1053.238      358.000
    Janbu's Empirical Coefficient (fo) =  1.060
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.892
         ***Table 1 - Individual Data on the   15 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      1.1      69.9     0.0     0.0      0.0     0.0    10.5     0.0      0.0
   2     20.0    9102.5     0.0     0.0      0.0     0.0  1365.4     0.0      0.0
   3      7.0    5233.7     0.0     0.0      0.0     0.0   785.0     0.0      0.0
   4      4.0    3163.8     0.0     0.0      0.0     0.0   474.6     0.0      0.0
   5     27.2   40068.4     0.0     0.0      0.0     0.0  6010.3     0.0      0.0
   6      5.6   12229.8     0.0     0.0      0.0     0.0  1834.5     0.0      0.0
   7     18.5   46286.8     0.0     0.0      0.0     0.0  6943.0     0.0      0.0
   8      3.7   10177.7     0.0     0.0      0.0     0.0  1526.7     0.0      0.0
   9      6.0   15956.7     0.0     0.0      0.0     0.0  2393.5     0.0      0.0
  10     11.2   30266.7     0.0     0.0      0.0     0.0  4540.0     0.0      0.0
  11      6.3   16023.1     0.0     0.0      0.0     0.0  2403.5     0.0      0.0
  12      5.9   11738.6     0.0     0.0      0.0     0.0  1760.8     0.0      0.0
  13      9.6   13189.0     0.0     0.0      0.0     0.0  1978.4     0.0      0.0
  14      4.0    3124.9     0.0     0.0      0.0     0.0   468.7     0.0    992.3
  15      4.3    1132.4     0.0     0.0      0.0     0.0   169.9     0.0   1067.2
         ***Table 2 - Base Stress Data on the   15 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -41.81      919.44        1.50           1067.98               -34.68
   2       4.91      930.00       20.07            785.89               106.97
   3       4.91      943.50        7.03            978.05               175.73
   4       4.91      949.00        4.01           1006.48               185.90
   5       4.91      964.60       27.31           1454.34               346.15
   6       4.91      980.99        5.59           1618.99               516.57
   7      16.40      993.02       19.28           1762.67              1066.90
   8      16.40     1004.13        3.90           2204.56              1160.67
   9      16.40     1009.00        6.25           2164.03              1133.52
  10      16.40     1017.58       11.64           2197.06              1155.64
  11      52.39     1026.29       10.26           2494.02              2261.96
  12      52.39     1032.40        9.74           1693.22              1744.60
  13      47.16     1040.18       14.16           1172.40              1143.78
  14      47.16     1046.98        5.84            934.41               840.85
  15      46.00     1051.10        6.15            554.68               398.31
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     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  224492.95 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1470.02(psf)
     Sum of the Driving Forces =   125792.45 (lbs)
     Average Mobilized Shear Stress =     823.71(psf)
     Total length of the failure surface =     152.71(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.5601(g)
     Calculated Newmark Seismic Displacement =   0.136(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/7/2015
    Time of Run:              02:54PM
    Run By:                   ASR
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8du.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8du.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8du.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 8-8'/3/13- Design
                           - Upper Slope - Static
    BOUNDARY COORDINATES
        7 Top   Boundaries
       13 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        600.00     335.00     682.00     336.00        1
        2        682.00     336.00     707.00     342.00        1
        3        707.00     342.00     731.00     347.00        1
        4        731.00     347.00     774.00     365.00        1
        5        774.00     365.00     800.00     365.00        1
        6        800.00     365.00     820.00     370.00        1
        7        820.00     370.00    1000.00     370.00        1
        8        676.00     314.00     768.00     318.00        3
        9        768.00     318.00     881.00     365.00        3
       10        881.00     365.00    1000.00     365.00        3
       11        600.00     304.00     622.00     304.00        3
       12        622.00     304.00     659.00     308.00        3
       13        659.00     308.00     676.00     314.00        3
    User Specified Y-Origin =       250.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      0
      4   120.0    120.0     100.0     26.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         820.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X = 675.00(ft)
                                 and  X = 685.00(ft)
    Each Surface Terminates Between   X = 775.00(ft)
                                and   X = 880.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
    10.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        678.448      335.957
              2        688.217      333.818
              3        698.135      332.538
              4        708.126      332.127
              5        718.116      332.587
              6        728.027      333.915
              7        737.785      336.101
              8        747.316      339.129
              9        756.547      342.974
             10        765.408      347.609
             11        773.832      352.998
             12        781.754      359.100
             13        788.170      365.000
          Circle Center At X =   707.847 ; Y =   446.862 ; and Radius =   114.735
                 Factor of Safety
                ***    2.606   ***
               Individual data on the    16  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      3.6     174.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      6.2    1676.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      9.9    6550.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      8.9    9128.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      1.1    1347.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   6     10.0   13088.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      9.9   14388.4     0.0     0.0       0.      0.     0.0     0.0      0.0
   8      3.0    4438.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   9      6.8   10649.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      9.5   16263.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      9.2   16295.0     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      8.9   15159.4     0.0     0.0       0.      0.     0.0     0.0      0.0
  13      8.4   13001.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  14      0.2     240.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  15      7.8    8268.0     0.0     0.0       0.      0.     0.0     0.0      0.0
  16      6.4    2271.0     0.0     0.0       0.      0.     0.0     0.0      0.0
          Failure Surface Specified By 13 Coordinate Points
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            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.759      335.948
              2        687.595      334.147
              3        697.546      333.156
              4        707.544      332.982
              5        717.524      333.627
              6        727.417      335.087
              7        737.157      337.351
              8        746.679      340.405
              9        755.920      344.227
             10        764.817      348.793
             11        773.310      354.071
             12        781.343      360.027
             13        787.015      365.000
          Circle Center At X =   704.661 ; Y =   455.065 ; and Radius =   122.116
                 Factor of Safety
                ***    2.608   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.414      335.944
              2        687.209      333.931
              3        697.140      332.759
              4        707.135      332.439
              5        717.121      332.971
              6        727.025      334.352
              7        736.776      336.573
              8        746.301      339.616
              9        755.533      343.460
             10        764.403      348.077
             11        772.848      353.433
             12        780.806      359.489
             13        786.892      365.000
          Circle Center At X =   705.894 ; Y =   449.667 ; and Radius =   117.235
                 Factor of Safety
                ***    2.609   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        678.448      335.957
              2        688.315      334.326
              3        698.277      333.455
              4        708.276      333.347
              5        718.255      334.004
              6        728.154      335.422
              7        737.915      337.592
              8        747.482      340.502
              9        756.799      344.135
             10        765.811      348.469
             11        774.466      353.479
             12        782.712      359.137
             13        789.995      365.000
          Circle Center At X =   704.682 ; Y =   464.038 ; and Radius =   130.740
                 Factor of Safety
                ***    2.612   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.759      335.948
              2        687.632      334.363
              3        697.599      333.551
              4        707.599      333.519
              5        717.571      334.266
              6        727.455      335.787
              7        737.190      338.073
              8        746.717      341.111
              9        755.979      344.883
             10        764.919      349.364
             11        773.482      354.528
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             12        781.618      360.343
             13        787.162      365.000
          Circle Center At X =   703.016 ; Y =   461.701 ; and Radius =   128.264
                 Factor of Safety
                ***    2.612   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.759      335.948
              2        687.563      333.978
              3        697.502      332.880
              4        707.500      332.664
              5        717.478      333.329
              6        727.358      334.873
              7        737.064      337.282
              8        746.519      340.537
              9        755.650      344.614
             10        764.386      349.480
             11        772.659      355.098
             12        780.404      361.424
             13        784.069      365.000
          Circle Center At X =   704.954 ; Y =   445.899 ; and Radius =   113.264
                 Factor of Safety
                ***    2.613   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.069      335.940
              2        686.838      333.801
              3        696.753      332.505
              4        706.743      332.060
              5        716.735      332.469
              6        726.655      333.731
              7        736.431      335.835
              8        745.992      338.766
              9        755.267      342.503
             10        764.190      347.019
             11        772.694      352.280
             12        780.718      358.248
             13        788.203      364.880
             14        788.317      365.000
          Circle Center At X =   706.950 ; Y =   449.019 ; and Radius =   116.960
                 Factor of Safety
                ***    2.614   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.414      335.944
              2        687.242      334.098
              3        697.185      333.035
              4        707.182      332.762
              5        717.168      333.280
              6        727.083      334.585
              7        736.863      336.670
              8        746.448      339.522
              9        755.777      343.123
             10        764.792      347.450
             11        773.437      352.477
             12        781.658      358.171
             13        789.402      364.497
             14        789.928      365.000
          Circle Center At X =   705.639 ; Y =   459.020 ; and Radius =   126.271
                 Factor of Safety
                ***    2.615   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.759      335.948
              2        687.603      334.191
              3        697.560      333.269
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              4        707.560      333.189
              5        717.531      333.952
              6        727.402      335.552
              7        737.103      337.978
              8        746.566      341.213
              9        755.722      345.234
             10        764.506      350.012
             11        772.858      355.513
             12        780.715      361.698
             13        784.252      365.000
          Circle Center At X =   703.506 ; Y =   451.708 ; and Radius =   118.589
                 Factor of Safety
                ***    2.615   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        677.759      335.948
              2        687.519      333.770
              3        697.438      332.500
              4        707.432      332.148
              5        717.415      332.718
              6        727.304      334.204
              7        737.014      336.595
              8        746.463      339.869
              9        755.570      343.999
             10        764.259      348.950
             11        772.454      354.680
             12        780.088      361.140
             13        783.878      365.000
          Circle Center At X =   706.247 ; Y =   440.653 ; and Radius =   108.511
                 Factor of Safety
                ***    2.615   ***
                    **** END OF GSTABL7 OUTPUT ****
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Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              08:11AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8due.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8due.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8due.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 8-8'/3/13- Design
                           - Upper Slope - Seismic
    BOUNDARY COORDINATES
        7 Top   Boundaries
       13 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        600.00     335.00     682.00     336.00        1
        2        682.00     336.00     707.00     342.00        1
        3        707.00     342.00     731.00     347.00        1
        4        731.00     347.00     774.00     365.00        1
        5        774.00     365.00     800.00     365.00        1
        6        800.00     365.00     820.00     370.00        1
        7        820.00     370.00    1000.00     370.00        1
        8        676.00     314.00     768.00     318.00        3
        9        768.00     318.00     881.00     365.00        3
       10        881.00     365.00    1000.00     365.00        3
       11        600.00     304.00     622.00     304.00        3
       12        622.00     304.00     659.00     308.00        3
       13        659.00     308.00     676.00     314.00        3
    User Specified Y-Origin =       250.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0    5009.0     34.0    0.00       0.0      0
      4   120.0    120.0     100.0     26.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         820.00      1000.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 13 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        678.448      335.957
        2        688.217      333.818
        3        698.135      332.538
        4        708.126      332.127
        5        718.116      332.587
        6        728.027      333.915
        7        737.785      336.101
        8        747.316      339.129
        9        756.547      342.974
       10        765.408      347.609
       11        773.832      352.998
       12        781.754      359.100
       13        788.170      365.000
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.883
         ***Table 1 - Individual Data on the   16 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      3.6     175.0     0.0     0.0      0.0     0.0    26.2     0.0      0.0
   2      6.2    1676.7     0.0     0.0      0.0     0.0   251.5     0.0      0.0
   3      9.9    6550.9     0.0     0.0      0.0     0.0   982.6     0.0      0.0
   4      8.9    9128.0     0.0     0.0      0.0     0.0  1369.2     0.0      0.0
   5      1.1    1346.7     0.0     0.0      0.0     0.0   202.0     0.0      0.0
   6     10.0   13088.7     0.0     0.0      0.0     0.0  1963.3     0.0      0.0
   7      9.9   14387.6     0.0     0.0      0.0     0.0  2158.1     0.0      0.0
   8      3.0    4438.9     0.0     0.0      0.0     0.0   665.8     0.0      0.0
   9      6.8   10649.1     0.0     0.0      0.0     0.0  1597.4     0.0      0.0
  10      9.5   16263.7     0.0     0.0      0.0     0.0  2439.6     0.0      0.0
  11      9.2   16295.2     0.0     0.0      0.0     0.0  2444.3     0.0      0.0
  12      8.9   15160.0     0.0     0.0      0.0     0.0  2274.0     0.0      0.0
  13      8.4   13003.0     0.0     0.0      0.0     0.0  1950.5     0.0      0.0
  14      0.2     239.9     0.0     0.0      0.0     0.0    36.0     0.0      0.0
  15      7.8    8268.6     0.0     0.0      0.0     0.0  1240.3     0.0      0.0
  16      6.4    2271.2     0.0     0.0      0.0     0.0   340.7     0.0      0.0
         ***Table 2 - Base Stress Data on the   16 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -12.35      680.22        3.64            236.85                -3.32
   2     -12.35      685.11        6.36            402.02               -18.16
   3      -7.35      693.18       10.00            661.29                13.72
   4      -2.36      702.57        8.87            888.35               112.00
   5      -2.36      707.56        1.13           1002.36               130.09
   6       2.64      713.12       10.00           1047.58               256.58
   7       7.63      723.07       10.00           1115.95               408.61
   8      12.63      729.51        3.05           1126.13               544.94
   9      12.63      734.39        6.95           1175.03               572.83
  10      17.63      742.55       10.00           1253.83               760.63
  11      22.61      751.93       10.00           1292.02               923.19
  12      27.61      760.98       10.00           1267.86              1020.38
  13      32.61      769.62       10.00           1179.33              1026.84
  14      37.61      773.92        0.21           1131.09              1041.28
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  15      37.61      777.88        9.79            889.60               777.44
  16      42.60      784.96        8.72            427.93               278.70
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  114866.97 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =    967.57(psf)
     Sum of the Driving Forces =    61015.16 (lbs)
     Average Mobilized Shear Stress =     513.96(psf)
     Total length of the failure surface =     118.72(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.4929(g)
     Calculated Newmark Seismic Displacement =   0.175(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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GSTABL7 v.2  FSmin=1.82
Safety Factors Are Calculated By The Modified Bishop Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/13/2015
    Time of Run:              02:12PM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dl.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dl.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dl.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 8-8'/3/13 Design
                          - Lower Slope - Static
    BOUNDARY COORDINATES
        3 Top   Boundaries
       12 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     276.00     100.00     280.00        1
        2        100.00     280.00     187.00     319.00        1
        3        187.00     319.00     420.00     319.00        1
        4          0.00     271.00     103.00     272.00        4
        5        103.00     272.00     116.00     262.00        4
        6        196.00     279.00     252.00     291.00        3
        7        252.00     291.00     300.00     294.00        3
        8        300.00     294.00     367.00     300.00        3
        9        367.00     300.00     420.00     310.00        3
       10          0.00     245.00     116.00     262.00        3
       11        116.00     262.00     177.00     271.00        3
       12        177.00     271.00     196.00     279.00        3
    User Specified Y-Origin =       220.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     300.0     32.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             300.00         32.00
        2              12.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
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   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         187.00       420.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X =  99.00(ft)
                                 and  X = 100.00(ft)
    Each Surface Terminates Between   X = 150.00(ft)
                                and   X = 300.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
    10.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.207      279.968
              2        109.192      279.416
              3        119.186      279.753
              4        129.111      280.978
              5        138.887      283.081
              6        148.438      286.046
              7        157.687      289.847
              8        166.561      294.457
              9        174.990      299.837
             10        182.908      305.946
             11        190.250      312.734
             12        195.920      319.000
          Circle Center At X =   110.430 ; Y =   391.495 ; and Radius =   112.090
                 Factor of Safety
                ***    1.816   ***
               Individual data on the     0  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.103      279.964
              2        109.088      279.412
              3        119.083      279.747
              4        129.008      280.967
              5        138.786      283.062
              6        148.339      286.017
              7        157.593      289.806
              8        166.475      294.402
              9        174.914      299.767
             10        182.844      305.860
             11        190.202      312.631
             12        195.995      319.000
          Circle Center At X =   110.342 ; Y =   391.835 ; and Radius =   112.434
                 Factor of Safety
                ***    1.816   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
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             No.        (ft)        (ft)
              1         99.345      279.974
              2        109.320      279.275
              3        119.318      279.472
              4        129.259      280.561
              5        139.062      282.535
              6        148.650      285.378
              7        157.944      289.067
              8        166.872      293.573
              9        175.361      298.858
             10        183.343      304.882
             11        190.755      311.595
             12        197.536      318.944
             13        197.579      319.000
          Circle Center At X =   112.128 ; Y =   390.954 ; and Radius =   111.714
                 Factor of Safety
                ***    1.822   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.207      279.968
              2        109.182      279.270
              3        119.181      279.463
              4        129.122      280.546
              5        138.927      282.510
              6        148.518      285.340
              7        157.819      289.014
              8        166.756      293.501
              9        175.257      298.767
             10        183.255      304.769
             11        190.687      311.460
             12        197.493      318.786
             13        197.659      319.000
          Circle Center At X =   112.019 ; Y =   391.366 ; and Radius =   112.132
                 Factor of Safety
                ***    1.822   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.069      279.963
              2        109.045      279.264
              3        119.043      279.454
              4        128.985      280.530
              5        138.792      282.485
              6        148.387      285.302
              7        157.694      288.960
              8        166.639      293.430
              9        175.153      298.676
             10        183.167      304.657
             11        190.619      311.325
             12        197.449      318.629
             13        197.739      319.000
          Circle Center At X =   111.911 ; Y =   391.779 ; and Radius =   112.551
                 Factor of Safety
                ***    1.822   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.000      279.960
              2        108.960      279.072
              3        118.960      279.175
              4        128.900      280.268
              5        138.683      282.341
              6        148.212      285.373
              7        157.394      289.334
              8        166.138      294.186
              9        174.359      299.880
             10        181.975      306.361
             11        188.911      313.564
             12        193.193      319.000
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          Circle Center At X =   112.963 ; Y =   379.422 ; and Radius =   100.437
                 Factor of Safety
                ***    1.828   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.103      279.964
              2        109.064      279.076
              3        119.063      279.182
              4        129.003      280.281
              5        138.784      282.362
              6        148.310      285.404
              7        157.486      289.378
              8        166.222      294.244
              9        174.432      299.954
             10        182.033      306.452
             11        188.952      313.672
             12        193.125      319.000
          Circle Center At X =   113.043 ; Y =   379.136 ; and Radius =   100.147
                 Factor of Safety
                ***    1.828   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.241      279.970
              2        109.202      279.081
              3        119.201      279.191
              4        129.140      280.297
              5        138.919      282.389
              6        148.440      285.446
              7        157.609      289.437
              8        166.334      294.322
              9        174.529      300.054
             10        182.111      306.574
             11        189.005      313.817
             12        193.034      319.000
          Circle Center At X =   113.150 ; Y =   378.757 ; and Radius =    99.762
                 Factor of Safety
                ***    1.828   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.276      279.971
              2        109.232      279.034
              3        119.232      279.041
              4        129.187      279.993
              5        139.007      281.880
              6        148.605      284.686
              7        157.896      288.385
              8        166.795      292.946
              9        175.224      298.326
             10        183.108      304.478
             11        190.376      311.347
             12        196.962      318.872
             13        197.055      319.000
          Circle Center At X =   114.155 ; Y =   384.711 ; and Radius =   105.791
                 Factor of Safety
                ***    1.829   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         99.138      279.966
              2        109.094      279.029
              3        119.094      279.032
              4        129.049      279.977
              5        138.871      281.854
              6        148.474      284.647
              7        157.770      288.331
              8        166.679      292.873
              9        175.122      298.233
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             10        183.022      304.363
             11        190.311      311.210
             12        196.923      318.712
             13        197.132      319.000
          Circle Center At X =   114.053 ; Y =   385.088 ; and Radius =   106.176
                 Factor of Safety
                ***    1.829   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              07:31AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dle.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dle.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 8\x8dle.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 8-8'/3/13 Design
                          - Lower Slope - Seismic
    BOUNDARY COORDINATES
        3 Top   Boundaries
       12 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     276.00     100.00     280.00        1
        2        100.00     280.00     187.00     319.00        1
        3        187.00     319.00     420.00     319.00        1
        4          0.00     271.00     103.00     272.00        4
        5        103.00     272.00     116.00     262.00        4
        6        196.00     279.00     252.00     291.00        3
        7        252.00     291.00     300.00     294.00        3
        8        300.00     294.00     367.00     300.00        3
        9        367.00     300.00     420.00     310.00        3
       10          0.00     245.00     116.00     262.00        3
       11        116.00     262.00     177.00     271.00        3
       12        177.00     271.00     196.00     279.00        3
    User Specified Y-Origin =       220.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     4 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     200.0     24.0    0.00       0.0      1
      3   125.0    125.0     500.0     34.0    0.00       0.0      0
      4   120.0    120.0     200.0     28.0    0.00       0.0      0
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               0.0             500.00         34.00
        2              12.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
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           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         187.00       420.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 12 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1         99.207      279.968
        2        109.192      279.416
        3        119.186      279.753
        4        129.111      280.978
        5        138.887      283.081
        6        148.438      286.046
        7        157.687      289.847
        8        166.561      294.457
        9        174.990      299.837
       10        182.908      305.946
       11        190.250      312.734
       12        195.920      319.000
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 5.10               10.00
            2                 5.11               10.00
            3                 5.10               10.00
            4                 5.11               10.00
            5                 5.09               10.00
            6                 5.11               10.00
            7                 5.10               10.00
            8                 5.10               10.00
            9                 5.10               10.00
    Circle Center At X =   110.429(ft) ; Y =   391.496(ft); and Radius =   112.091(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.528
         ***Table 1 - Individual Data on the   13 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      0.8       3.6     0.0     0.0      0.0     0.0     0.5     0.0      0.0
   2      9.2    2636.3     0.0     0.0      0.0     0.0   395.4     0.0      0.0
   3     10.0    8126.4     0.0     0.0      0.0     0.0  1219.0     0.0      0.0
   4      9.9   12457.5     0.0     0.0      0.0     0.0  1868.6     0.0      0.0
   5      9.8   15498.6     0.0     0.0      0.0     0.0  2324.8     0.0      0.0
   6      9.6   17202.5     0.0     0.0      0.0     0.0  2580.4     0.0      0.0
   7      9.2   17580.7     0.0     0.0      0.0     0.0  2637.1     0.0      0.0
   8      8.9   16715.1     0.0     0.0      0.0     0.0  2507.3     0.0      0.0
   9      8.4   14747.3     0.0     0.0      0.0     0.0  2212.1     0.0      0.0
  10      7.9   11876.5     0.0     0.0      0.0     0.0  1781.5     0.0      0.0
  11      4.1    5030.8     0.0     0.0      0.0     0.0   754.6     0.0      0.0
  12      3.2    3029.7     0.0     0.0      0.0     0.0   454.4     0.0    812.5
  13      5.7    2131.7     0.0     0.0      0.0     0.0   319.8     0.0   1417.5
         ***Table 2 - Base Stress Data on the   13 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1      -3.17       99.60        0.79            187.64                 0.43
   2      -3.17      104.60        9.21            382.80                26.62
   3       1.93      114.19       10.00            717.78               145.53
   4       7.04      124.15       10.00            973.57               329.33
   5      12.14      134.00       10.00           1140.99               539.55
   6      17.25      143.66       10.00           1226.75               739.14
   7      22.34      153.06       10.00           1237.59               893.58
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   8      27.45      162.12       10.00           1179.91               975.51
   9      32.55      170.78       10.00           1061.12               965.55
  10      37.65      178.95       10.00            888.94               856.53
  11      42.75      184.95        5.57            716.73               706.06
  12      42.75      188.62        4.43            694.11               661.12
  13      47.86      193.08        8.45            404.75               336.28
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =   98390.69 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =    907.24(psf)
     Sum of the Driving Forces =    64395.62 (lbs)
     Average Mobilized Shear Stress =     593.78(psf)
     Total length of the failure surface =     108.45(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.4010(g)
     Calculated Newmark Seismic Displacement =   0.265(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/7/2015
    Time of Run:              03:05PM
    Run By:                   ASR
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrf.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrf.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrf.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 9-9'/ 3/13 Design
                          - Upper Slope - Rotational - Static
    BOUNDARY COORDINATES
       11 Top   Boundaries
       15 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        500.00     364.00     623.00     364.00        2
        2        623.00     364.00     677.00     390.00        2
        3        677.00     390.00     731.00     400.00        2
        4        731.00     400.00     764.00     403.00        2
        5        764.00     403.00     786.00     407.00        1
        6        786.00     407.00     790.00     413.00        1
        7        790.00     413.00     795.00     413.00        1
        8        795.00     413.00     840.00     437.00        1
        9        840.00     437.00     846.00     437.00        1
       10        846.00     437.00     906.00     466.00        1
       11        906.00     466.00    1200.00     466.00        1
       12        764.00     403.00     772.00     396.00        2
       13        772.00     396.00     816.00     396.00        2
       14        816.00     396.00     913.00     445.00        2
       15        913.00     445.00    1200.00     444.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             300.00         32.00
        2              10.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         906.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X = 786.00(ft)
                                 and  X = 786.00(ft)
    Each Surface Terminates Between   X = 880.00(ft)
                                and   X =1100.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
    10.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.949      408.008
              3        805.839      409.489
              4        815.647      411.440
              5        825.351      413.855
              6        834.929      416.729
              7        844.359      420.056
              8        853.620      423.829
              9        862.691      428.038
             10        871.551      432.674
             11        880.181      437.727
             12        888.560      443.185
             13        896.670      449.036
             14        904.491      455.267
             15        912.008      461.862
             16        916.293      466.000
          Circle Center At X =   769.921 ; Y =   615.875 ; and Radius =   209.493
                 Factor of Safety
                ***    1.611   ***
               Individual data on the     0  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.949      408.008
              3        805.839      409.489
              4        815.647      411.440
              5        825.351      413.855
              6        834.929      416.729
              7        844.359      420.056
              8        853.620      423.829
              9        862.691      428.038
             10        871.551      432.674
             11        880.181      437.727
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             12        888.560      443.185
             13        896.670      449.036
             14        904.491      455.267
             15        912.008      461.862
             16        916.293      466.000
          Circle Center At X =   769.921 ; Y =   615.875 ; and Radius =   209.493
                 Factor of Safety
                ***    1.611   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.949      408.008
              3        805.839      409.489
              4        815.647      411.440
              5        825.351      413.855
              6        834.929      416.729
              7        844.359      420.056
              8        853.620      423.829
              9        862.691      428.038
             10        871.551      432.674
             11        880.181      437.727
             12        888.560      443.185
             13        896.670      449.036
             14        904.491      455.267
             15        912.008      461.862
             16        916.293      466.000
          Circle Center At X =   769.921 ; Y =   615.875 ; and Radius =   209.493
                 Factor of Safety
                ***    1.611   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.926      408.218
              3        805.785      409.891
              4        815.557      412.014
              5        825.221      414.583
              6        834.757      417.594
              7        844.145      421.038
              8        853.365      424.910
              9        862.398      429.201
             10        871.224      433.902
             11        879.825      439.003
             12        888.183      444.494
             13        896.280      450.362
             14        904.099      456.596
             15        911.624      463.182
             16        914.560      466.000
          Circle Center At X =   764.562 ; Y =   623.279 ; and Radius =   217.339
                 Factor of Safety
                ***    1.612   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.926      408.218
              3        805.785      409.891
              4        815.557      412.014
              5        825.221      414.583
              6        834.757      417.594
              7        844.145      421.038
              8        853.365      424.910
              9        862.398      429.201
             10        871.224      433.902
             11        879.825      439.003
             12        888.183      444.494
             13        896.280      450.362
             14        904.099      456.596
             15        911.624      463.182
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             16        914.560      466.000
          Circle Center At X =   764.562 ; Y =   623.279 ; and Radius =   217.339
                 Factor of Safety
                ***    1.612   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.926      408.218
              3        805.785      409.891
              4        815.557      412.014
              5        825.221      414.583
              6        834.757      417.594
              7        844.145      421.038
              8        853.365      424.910
              9        862.398      429.201
             10        871.224      433.902
             11        879.825      439.003
             12        888.183      444.494
             13        896.280      450.362
             14        904.099      456.596
             15        911.624      463.182
             16        914.560      466.000
          Circle Center At X =   764.562 ; Y =   623.279 ; and Radius =   217.339
                 Factor of Safety
                ***    1.612   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.968      407.799
              3        805.880      409.123
              4        815.708      410.968
              5        825.426      413.328
              6        835.005      416.198
              7        844.420      419.569
              8        853.643      423.433
              9        862.651      427.777
             10        871.416      432.590
             11        879.915      437.859
             12        888.125      443.569
             13        896.022      449.704
             14        903.584      456.247
             15        910.791      463.180
             16        913.428      466.000
          Circle Center At X =   775.948 ; Y =   595.821 ; and Radius =   189.088
                 Factor of Safety
                ***    1.613   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.976      407.690
              3        805.902      408.904
              4        815.751      410.637
              5        825.495      412.885
              6        835.108      415.641
              7        844.562      418.899
              8        853.832      422.649
              9        862.893      426.880
             10        871.719      431.582
             11        880.286      436.740
             12        888.570      442.341
             13        896.548      448.370
             14        904.199      454.810
             15        911.501      461.642
             16        915.693      466.000
          Circle Center At X =   777.947 ; Y =   596.747 ; and Radius =   189.918
                 Factor of Safety
                ***    1.613   ***
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          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.977      407.681
              3        805.904      408.887
              4        815.754      410.613
              5        825.499      412.856
              6        835.113      415.608
              7        844.568      418.864
              8        853.839      422.612
              9        862.899      426.844
             10        871.725      431.546
             11        880.290      436.707
             12        888.572      442.312
             13        896.547      448.345
             14        904.193      454.789
             15        911.490      461.627
             16        915.689      466.000
          Circle Center At X =   778.157 ; Y =   596.274 ; and Radius =   189.437
                 Factor of Safety
                ***    1.613   ***
          Failure Surface Specified By 16 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        786.000      407.000
              2        795.968      407.805
              3        805.883      409.099
              4        815.724      410.878
              5        825.465      413.138
              6        835.083      415.875
              7        844.556      419.080
              8        853.859      422.747
              9        862.971      426.867
             10        871.870      431.429
             11        880.534      436.423
             12        888.941      441.837
             13        897.073      447.657
             14        904.909      453.869
             15        912.431      460.459
             16        918.160      466.000
          Circle Center At X =   774.674 ; Y =   609.890 ; and Radius =   203.206
                 Factor of Safety
                ***    1.614   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              07:34AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrfe.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrfe.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexrfe.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 9-9'/ 3/13 Design
                          - Upper Slope - Rotational - Seismic
    BOUNDARY COORDINATES
       11 Top   Boundaries
       15 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        500.00     364.00     623.00     364.00        2
        2        623.00     364.00     677.00     390.00        2
        3        677.00     390.00     731.00     400.00        2
        4        731.00     400.00     764.00     403.00        2
        5        764.00     403.00     786.00     407.00        1
        6        786.00     407.00     790.00     413.00        1
        7        790.00     413.00     795.00     413.00        1
        8        795.00     413.00     840.00     437.00        1
        9        840.00     437.00     846.00     437.00        1
       10        846.00     437.00     906.00     466.00        1
       11        906.00     466.00    1200.00     466.00        1
       12        764.00     403.00     772.00     396.00        2
       13        772.00     396.00     816.00     396.00        2
       14        816.00     396.00     913.00     445.00        2
       15        913.00     445.00    1200.00     444.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             500.00         34.00
        2              10.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         906.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 16 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        786.000      407.000
        2        795.949      408.008
        3        805.839      409.489
        4        815.647      411.440
        5        825.351      413.855
        6        834.929      416.729
        7        844.359      420.056
        8        853.620      423.829
        9        862.691      428.038
       10        871.551      432.674
       11        880.181      437.727
       12        888.560      443.185
       13        896.670      449.036
       14        904.491      455.267
       15        912.008      461.862
       16        916.293      466.000
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 2.73               10.00
            2                 2.73               10.00
            3                 2.72               10.00
            4                 2.73               10.00
            5                 2.73               10.00
            6                 2.73               10.00
            7                 2.73               10.00
            8                 2.73               10.00
            9                 2.73               10.00
           10                 2.73               10.00
           11                 2.73               10.00
           12                 2.74               10.00
           13                 2.72               10.00
    Circle Center At X =   769.919(ft) ; Y =   615.879(ft); and Radius =   209.497(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.359
         ***Table 1 - Individual Data on the   20 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.0    1342.7     0.0     0.0      0.0     0.0   201.4     0.0      0.0
   2      5.0    3204.9     0.0     0.0      0.0     0.0   480.7     0.0      0.0
   3      0.9     602.8     0.0     0.0      0.0     0.0    90.4     0.0      0.0
   4      9.9    8776.4     0.0     0.0      0.0     0.0  1316.5     0.0      0.0
   5      9.8   12866.3     0.0     0.0      0.0     0.0  1929.9     0.0      0.0
   6      9.7   16246.8     0.0     0.0      0.0     0.0  2437.0     0.0      0.0
   7      9.6   18906.3     0.0     0.0      0.0     0.0  2836.0     0.0      0.0
   8      5.1   10968.1     0.0     0.0      0.0     0.0  1645.2     0.0      0.0
   9      4.4    9265.2     0.0     0.0      0.0     0.0  1389.8     0.0      0.0
  10      1.6    3270.9     0.0     0.0      0.0     0.0   490.6     0.0      0.0
  11      7.6   15146.8     0.0     0.0      0.0     0.0  2272.0     0.0      0.0
  12      9.1   18441.3     0.0     0.0      0.0     0.0  2766.2     0.0      0.0
  13      8.9   17917.5     0.0     0.0      0.0     0.0  2687.6     0.0      0.0
  14      8.6   16812.7     0.0     0.0      0.0     0.0  2521.9     0.0      0.0
  15      8.4   15172.5     0.0     0.0      0.0     0.0  2275.9     0.0      0.0
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  16      8.1   13060.4     0.0     0.0      0.0     0.0  1959.1     0.0      0.0
  17      7.8   10538.8     0.0     0.0      0.0     0.0  1580.8     0.0      0.0
  18      1.5    1757.6     0.0     0.0      0.0     0.0   263.6     0.0      0.0
  19      6.0    4883.4     0.0     0.0      0.0     0.0   732.5     0.0   1502.0
  20      4.3    1063.9     0.0     0.0      0.0     0.0   159.6     0.0   1071.3
         ***Table 2 - Base Stress Data on the   20 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1       5.79      788.00        4.02            386.97                83.17
   2       5.79      792.50        5.03            583.03               158.23
   3       5.79      795.47        0.95            579.31               156.81
   4       8.52      800.89       10.00            724.71               257.84
   5      11.25      810.74       10.00            969.17               435.26
   6      13.98      820.50       10.00           1165.37               620.73
   7      16.70      830.14       10.00           1315.55               803.87
   8      19.43      837.46        5.38           1394.72               953.99
   9      19.43      842.18        4.62           1373.28               937.74
  10      22.17      845.18        1.77           1268.06               941.87
  11      22.17      849.81        8.23           1265.03               939.35
  12      24.89      858.16       10.00           1260.94              1015.95
  13      27.62      867.12       10.00           1225.78              1058.06
  14      30.35      875.87       10.00           1157.70              1057.31
  15      33.08      884.37       10.00           1059.06              1010.64
  16      35.81      892.61       10.00            932.43               916.71
  17      38.54      900.58       10.00            780.38               776.12
  18      41.26      905.25        2.01            672.76               673.11
  19      41.26      909.00        7.99            624.85               594.31
  20      44.00      914.15        5.96            348.90               268.13
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  145941.08 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =    999.89(psf)
     Sum of the Driving Forces =   107364.94 (lbs)
     Average Mobilized Shear Stress =     735.59(psf)
     Total length of the failure surface =     145.96(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3215(g)
     Calculated Newmark Seismic Displacement =   0.412(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/7/2015
    Time of Run:              03:06PM
    Run By:                   ASR
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dex.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dex.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dex.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 9-9'/ 3/13 Design
                          - Upper Slope - Block - Static
    BOUNDARY COORDINATES
       11 Top   Boundaries
       15 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        500.00     364.00     623.00     364.00        2
        2        623.00     364.00     677.00     390.00        2
        3        677.00     390.00     731.00     400.00        2
        4        731.00     400.00     764.00     403.00        2
        5        764.00     403.00     786.00     407.00        1
        6        786.00     407.00     790.00     413.00        1
        7        790.00     413.00     795.00     413.00        1
        8        795.00     413.00     840.00     437.00        1
        9        840.00     437.00     846.00     437.00        1
       10        846.00     437.00     906.00     466.00        1
       11        906.00     466.00    1200.00     466.00        1
       12        764.00     403.00     772.00     396.00        2
       13        772.00     396.00     816.00     396.00        2
       14        816.00     396.00     913.00     445.00        2
       15        913.00     445.00    1200.00     444.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             300.00         32.00
        2              10.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.

Z:x9dex.OUT  Page 2

       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         906.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  30.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         650.00     335.00     810.00     365.00      50.00
     2         820.00     375.00     920.00     400.00      50.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
               Individual data on the    16  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     11.6    9104.8     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      3.4    6050.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      4.6    9856.6     0.0     0.0       0.      0.     0.0     0.0      0.0
   4     14.0   34710.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      4.0   12602.9     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      5.0   17950.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      2.1    7661.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   8     18.9   76757.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   9     24.0  111621.9     0.0     0.0       0.      0.     0.0     0.0      0.0
  10      6.0   29361.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  11     19.4   97112.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  12     20.2   89961.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  13      9.4   31157.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  14     10.9   28160.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  15      0.1     309.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  16     17.1   18524.4     0.0     0.0       0.      0.     0.0     0.0   4269.1
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
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              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
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              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        752.382      401.944
              2        767.354      387.146
              3        797.061      382.957
              4        865.380      403.481
              5        885.563      425.676
              6        905.858      447.769
              7        923.076      466.000
                 Factor of Safety
                ***    2.165   ***
                    **** END OF GSTABL7 OUTPUT ****
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Factor Of Safety Is Calculated By The Simplified Janbu Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2015
    Time of Run:              07:36AM
    Run By:                   LGC
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexe.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexe.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 March\Sec 9\x9dexe.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 9-9'/ 3/13 Design
                          - Upper Slope - Block - Seismic
    BOUNDARY COORDINATES
       11 Top   Boundaries
       15 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1        500.00     364.00     623.00     364.00        2
        2        623.00     364.00     677.00     390.00        2
        3        677.00     390.00     731.00     400.00        2
        4        731.00     400.00     764.00     403.00        2
        5        764.00     403.00     786.00     407.00        1
        6        786.00     407.00     790.00     413.00        1
        7        790.00     413.00     795.00     413.00        1
        8        795.00     413.00     840.00     437.00        1
        9        840.00     437.00     846.00     437.00        1
       10        846.00     437.00     906.00     466.00        1
       11        906.00     466.00    1200.00     466.00        1
       12        764.00     403.00     772.00     396.00        2
       13        772.00     396.00     816.00     396.00        2
       14        816.00     396.00     913.00     445.00        2
       15        913.00     445.00    1200.00     444.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             500.00         34.00
        2              10.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         906.00      1200.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.760(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        752.382      401.944
        2        767.354      387.146
        3        797.061      382.957
        4        865.380      403.481
        5        885.563      425.676
        6        905.858      447.769
        7        923.076      466.000
    Janbu's Empirical Coefficient (fo) =  1.074
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.822
         ***Table 1 - Individual Data on the   16 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     11.6    9104.9     0.0     0.0      0.0     0.0  1365.7     0.0      0.0
   2      3.4    6050.0     0.0     0.0      0.0     0.0   907.5     0.0      0.0
   3      4.6    9857.5     0.0     0.0      0.0     0.0  1478.6     0.0      0.0
   4     14.0   34710.2     0.0     0.0      0.0     0.0  5206.5     0.0      0.0
   5      4.0   12602.7     0.0     0.0      0.0     0.0  1890.4     0.0      0.0
   6      5.0   17949.9     0.0     0.0      0.0     0.0  2692.5     0.0      0.0
   7      2.1    7663.1     0.0     0.0      0.0     0.0  1149.5     0.0      0.0
   8     18.9   76754.8     0.0     0.0      0.0     0.0 11513.2     0.0      0.0
   9     24.0  111621.0     0.0     0.0      0.0     0.0 16743.1     0.0      0.0
  10      6.0   29360.9     0.0     0.0      0.0     0.0  4404.1     0.0      0.0
  11     19.4   97113.6     0.0     0.0      0.0     0.0 14567.0     0.0      0.0
  12     20.2   89960.6     0.0     0.0      0.0     0.0 13494.1     0.0      0.0
  13      9.4   31158.9     0.0     0.0      0.0     0.0  4673.8     0.0      0.0
  14     10.9   28159.4     0.0     0.0      0.0     0.0  4223.9     0.0      0.0
  15      0.1     308.9     0.0     0.0      0.0     0.0    46.3     0.0      0.0
  16     17.1   18524.7     0.0     0.0      0.0     0.0  2778.7     0.0   4269.0
         ***Table 2 - Base Stress Data on the   16 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -44.66      758.19       16.34           2280.60              -467.29
   2     -44.66      765.68        4.72           3806.20             -1075.56
   3      -8.03      769.68        4.69           2057.63                18.88
   4      -8.03      779.00       14.14           2314.62                22.06
   5      -8.03      788.00        4.04           2797.12                28.04
   6      -8.03      792.50        5.05           3112.86                31.95
   7      -8.03      796.03        2.08           3204.99                33.09
   8      16.72      806.53       19.78           3038.48              1748.22
   9      16.72      828.00       25.06           3417.59              2006.24
  10      16.72      843.00        6.26           3571.35              2110.90
  11      16.72      855.69       20.24           3645.85              2161.60
  12      47.72      875.47       30.00           3704.11              3747.49
  13      47.43      890.25       13.84           2891.30              2787.81
  14      47.43      900.39       16.16           2020.64              2158.81
  15      46.64      905.93        0.21           1723.04              1804.92
  16      46.64      914.54       24.87           1130.40              1082.18
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  581949.75 (lbs)
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     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   2805.08(psf)
     Sum of the Driving Forces =   343032.72 (lbs)
     Average Mobilized Shear Stress =    1653.47(psf)
     Total length of the failure surface =     207.46(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.6530(g)
     Calculated Newmark Seismic Displacement =   0.100(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****



0 50 100 150 200 250 300 350 400
200

250

300

350

400

450

Westridge/ 14057-01 / Sec 10-10' / 6/11 Design - Static
z:\2014\14057-01 stan pac - westridge\engineering\slope stability\2015 june\sec 10\x10.pl2   Run By: BTZ   6/17/2015   06:57AM

2

1

1 1 2 2 1

1

1
1

1

2 2

2

2

2

2

L1bcd
efg
hij
a

# FS
a 2.03
b 2.03
c 2.03
d 2.03
e 2.03
f 2.03
g 2.03
h 2.03
i 2.03
j 2.03

Soil
Desc.

Af
Qsp

Soil
Type
No.
1
2

Total
Unit Wt.

(pcf)
120.0
125.0

Saturated
Unit Wt.

(pcf)
120.0
125.0

Cohesion
Intercept

(psf)
150.0
Aniso

Friction
Angle
(deg)
30.0

Aniso

Piez.
Surface

No.
W1
W1

Load Value
L1 250 psf

GSTABL7 v.2  FSmin=2.03
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0



Z:x10.OUT  Page 1

                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              06:57AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10.PLT
    PROBLEM DESCRIPTION:  Westridge/ 14057-01 / Sec 10-10' / 6/11
                          Design - Static
    BOUNDARY COORDINATES
       11 Top   Boundaries
       17 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     309.00      22.00     309.00        2
        2         22.00     309.00      60.00     328.00        1
        3         60.00     328.00     100.00     328.00        1
        4        100.00     328.00     145.00     330.00        1
        5        145.00     330.00     150.00     335.00        2
        6        150.00     335.00     160.00     335.00        2
        7        160.00     335.00     165.00     335.00        1
        8        165.00     335.00     230.00     367.00        1
        9        230.00     367.00     236.00     367.00        1
       10        236.00     367.00     270.00     383.00        1
       11        270.00     383.00     400.00     383.00        1
       12        160.00     335.00     165.00     330.00        2
       13        165.00     330.00     195.00     330.00        2
       14        195.00     330.00     280.00     370.00        2
       15        280.00     370.00     400.00     370.00        2
       16         22.00     309.00     125.00     323.00        2
       17        125.00     323.00     145.00     330.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             300.00         32.00
        2               4.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
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       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         270.00       400.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    3 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  15.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         165.00     335.00     165.00     335.00       0.00
     2         195.00     330.00     250.00     340.00      30.00
     3         260.00     345.00     350.00     360.00      30.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
               Individual data on the     9  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     31.7   34934.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   2     18.0   41703.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   3     15.3   38490.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   4      6.0   14860.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   5     34.0   85238.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   6      1.9    4954.7     0.0     0.0       0.      0.     0.0     0.0    470.4
   7      3.8    8412.2     0.0     0.0       0.      0.     0.0     0.0    957.8
   8      3.9    5510.4     0.0     0.0       0.      0.     0.0     0.0    974.9
   9      8.5    4369.1     0.0     0.0       0.      0.     0.0     0.0   2133.3
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
          Failure Surface Specified By  5 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
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              1        165.000      335.000
              2        196.702      332.241
              3        271.882      361.612
              4        279.612      374.467
              5        288.146      383.000
                 Factor of Safety
                ***    2.032   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              07:18AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10e.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10e.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 10\x10e.PLT
    PROBLEM DESCRIPTION:  Westridge/ 14057-01 / Sec 10-10' / 6/11
                          Design - Seismic
    BOUNDARY COORDINATES
       11 Top   Boundaries
       17 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     309.00      22.00     309.00        2
        2         22.00     309.00      60.00     328.00        1
        3         60.00     328.00     100.00     328.00        1
        4        100.00     328.00     145.00     330.00        1
        5        145.00     330.00     150.00     335.00        2
        6        150.00     335.00     160.00     335.00        2
        7        160.00     335.00     165.00     335.00        1
        8        165.00     335.00     230.00     367.00        1
        9        230.00     367.00     236.00     367.00        1
       10        236.00     367.00     270.00     383.00        1
       11        270.00     383.00     400.00     383.00        1
       12        160.00     335.00     165.00     330.00        2
       13        165.00     330.00     195.00     330.00        2
       14        195.00     330.00     280.00     370.00        2
       15        280.00     370.00     400.00     370.00        2
       16         22.00     309.00     125.00     323.00        2
       17        125.00     323.00     145.00     330.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     2 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1              -4.0             500.00         34.00
        2               4.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.

Z:x10e.OUT  Page 2

       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         270.00       400.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  5 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        165.000      335.000
        2        196.702      332.241
        3        271.882      361.612
        4        279.612      374.467
        5        288.146      383.000
    Janbu's Empirical Coefficient (fo) =  1.045
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.697
         ***Table 1 - Individual Data on the    9 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     31.7   34934.5     0.0     0.0      0.0     0.0  5240.2     0.0      0.0
   2     18.0   41697.0     0.0     0.0      0.0     0.0  6254.6     0.0      0.0
   3     15.3   38497.3     0.0     0.0      0.0     0.0  5774.6     0.0      0.0
   4      6.0   14860.1     0.0     0.0      0.0     0.0  2229.0     0.0      0.0
   5     34.0   85240.0     0.0     0.0      0.0     0.0 12786.0     0.0      0.0
   6      1.9    4955.5     0.0     0.0      0.0     0.0   743.3     0.0    470.5
   7      3.8    8411.3     0.0     0.0      0.0     0.0  1261.7     0.0    957.7
   8      3.9    5509.9     0.0     0.0      0.0     0.0   826.5     0.0    974.8
   9      8.5    4369.2     0.0     0.0      0.0     0.0   655.4     0.0   2133.5
         ***Table 2 - Base Stress Data on the    9 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1      -4.97      180.85       31.82            959.97                69.13
   2      21.34      205.71       19.35           1617.68              1165.26
   3      21.34      222.36       16.40           2044.26              1269.05
   4      21.34      233.00        6.44           2017.16              1247.28
   5      21.34      253.00       36.50           2036.20              1262.57
   6      21.34      270.94        2.02           2271.94              1417.04
   7      58.98      273.80        7.43           2511.68              2265.71
   8      58.98      277.66        7.57           1520.94              1534.43
   9      45.00      283.88       12.07            702.31               593.08
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  224338.91 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1606.97(psf)
     Sum of the Driving Forces =   138153.91 (lbs)
     Average Mobilized Shear Stress =     989.61(psf)
     Total length of the failure surface =     139.60(ft)
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.4626(g)
     Calculated Newmark Seismic Displacement =   0.060(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              03:37PM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 11-11' /
                          6/11 Design - Upper Slope - Static
    BOUNDARY COORDINATES
        7 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     297.00     130.00     297.00        1
        2        130.00     297.00     133.25     310.00        1
        3        133.25     310.00     155.00     323.00        1
        4        155.00     323.00     178.00     323.00        1
        5        178.00     323.00     190.00     325.00        1
        6        190.00     325.00     260.00     360.00        1
        7        260.00     360.00     400.00     360.00        1
        8          0.00     245.00      60.00     252.00        3
        9         60.00     252.00      90.00     262.00        2
       10         90.00     262.00     125.00     270.00        2
       11        125.00     270.00     265.00     335.00        2
       12        265.00     335.00     300.00     345.00        2
       13        300.00     345.00     400.00     350.00        2
       14          0.00     230.00      60.00     252.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               5.0             300.00         32.00
        2              20.0             200.00         27.00
        3              90.0             300.00         32.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         262.00       400.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbus Empirical Coef is being used for the case of  c & phi both > 0
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Sliding Block Surfaces, Has Been
    Specified.
    9999 Trial Surfaces Have Been Generated.
    2 Boxes Specified For Generation Of Central Block Base
    Length Of Line Segments For Active And Passive Portions Of
    Sliding Block Is  35.0
    Box        X-Left     Y-Left    X-Right    Y-Right      Height
    No.         (ft)       (ft)       (ft)       (ft)        (ft)
     1         100.00     247.00     217.00     293.00      25.00
     2         220.00     295.00     300.00     340.00      25.00
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Simplified Janbu Method * *
          Total Number of Trial Surfaces Attempted =  9999
          Number of Trial Failure Surfaces is Greater Than 5000.
          Statistical Data on FS Values are Not Generated.
          To Generate Stastical Data, Reduce Number of Trial
          Failure Surfaces to 5000 or less.
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
               Individual data on the    16  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     15.3    4763.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   2      3.2    4775.4     0.0     0.0       0.      0.     0.0     0.0      0.0
   3      3.5    8792.2     0.0     0.0       0.      0.     0.0     0.0      0.0
   4     18.3   64335.1     0.0     0.0       0.      0.     0.0     0.0      0.0
   5      4.7   20752.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   6     11.6   52912.0     0.0     0.0       0.      0.     0.0     0.0      0.0
   7      6.6   30167.7     0.0     0.0       0.      0.     0.0     0.0      0.0
   8     12.0   52296.5     0.0     0.0       0.      0.     0.0     0.0      0.0
   9     55.0  274629.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  10     15.0   78310.6     0.0     0.0       0.      0.     0.0     0.0      0.0
  11      2.0    9235.5     0.0     0.0       0.      0.     0.0     0.0      0.0
  12      3.0   12919.2     0.0     0.0       0.      0.     0.0     0.0    750.0
  13      4.6   17553.5     0.0     0.0       0.      0.     0.0     0.0   1145.1
  14      5.5   17181.9     0.0     0.0       0.      0.     0.0     0.0   1386.1
  15     15.8   22462.2     0.0     0.0       0.      0.     0.0     0.0   3951.9
  16      1.3     120.5     0.0     0.0       0.      0.     0.0     0.0    318.7
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761



Z:x11.OUT  Page 3

              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
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              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
          Failure Surface Specified By  7 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1        114.712      297.000
              2        136.750      289.515
              3        171.375      284.411
              4        245.015      305.761
              5        269.580      330.692
              6        290.932      358.424
              7        292.207      360.000
                 Factor of Safety
                ***    2.060   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/17/2015
    Time of Run:              07:20AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11e.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11e.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 11\x11e.PLT
    PROBLEM DESCRIPTION:  Westridge/14057-01/Sec 11-11' /
                          6/11 Design - Upper Slope - Seismic
    BOUNDARY COORDINATES
        7 Top   Boundaries
       14 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     297.00     130.00     297.00        1
        2        130.00     297.00     133.25     310.00        1
        3        133.25     310.00     155.00     323.00        1
        4        155.00     323.00     178.00     323.00        1
        5        178.00     323.00     190.00     325.00        1
        6        190.00     325.00     260.00     360.00        1
        7        260.00     360.00     400.00     360.00        1
        8          0.00     245.00      60.00     252.00        3
        9         60.00     252.00      90.00     262.00        2
       10         90.00     262.00     125.00     270.00        2
       11        125.00     270.00     265.00     335.00        2
       12        265.00     335.00     300.00     345.00        2
       13        300.00     345.00     400.00     350.00        2
       14          0.00     230.00      60.00     252.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   ANISOTROPIC STRENGTH PARAMETERS
        1 soil type(s)
    Soil Type  2 Is Anisotropic
    Number Of Direction Ranges Specified =  3
    Direction    Counterclockwise     Cohesion     Friction
      Range       Direction Limit    Intercept       Angle
       No.            (deg)            (psf)         (deg)
        1               5.0             500.00         34.00
        2              20.0             200.00         27.00
        3              90.0             500.00         34.00
    ANISOTROPIC SOIL NOTES:
       (1) An input value of 0.01 for C and/or Phi will cause Aniso
           C and/or Phi to be ignored in that range.
       (2) An input value of 0.02 for Phi will set both Phi and
           C equal to zero, with no water weight in the tension crack.
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       (3) An input value of 0.03 for Phi will set both Phi and
           C equal to zero, with water weight in the tension crack.
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         262.00       400.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Janbu's Empirical Coef. is being used for the case of  c & phi both > 0
    Trial Failure Surface Specified By  7 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1        114.712      297.000
        2        136.750      289.515
        3        171.375      284.411
        4        245.015      305.761
        5        269.580      330.692
        6        290.932      358.424
        7        292.207      360.000
    Janbu's Empirical Coefficient (fo) =  1.069
    * * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
    Factor Of Safety For The Preceding Specified Surface =  2.249
         ***Table 1 - Individual Data on the   16 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1     15.3    4762.9     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   2      3.2    4775.3     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   3      3.5    8793.4     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   4     18.2   64333.6     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   5      4.7   20752.2     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   6     11.6   52910.9     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   7      6.6   30169.7     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   8     12.0   52296.6     0.0     0.0      0.0     0.0     0.0     0.0      0.0
   9     55.0  274632.7     0.0     0.0      0.0     0.0     0.0     0.0      0.0
  10     15.0   78308.7     0.0     0.0      0.0     0.0     0.0     0.0      0.0
  11      2.0    9235.4     0.0     0.0      0.0     0.0     0.0     0.0      0.0
  12      3.0   12919.0     0.0     0.0      0.0     0.0     0.0     0.0    750.0
  13      4.6   17551.8     0.0     0.0      0.0     0.0     0.0     0.0   1145.0
  14      5.5   17180.7     0.0     0.0      0.0     0.0     0.0     0.0   1386.0
  15     15.8   22463.3     0.0     0.0      0.0     0.0     0.0     0.0   3952.0
  16      1.3     120.6     0.0     0.0      0.0     0.0     0.0     0.0    318.7
         ***Table 2 - Base Stress Data on the   16 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1     -18.76      122.36       16.15            458.75              -100.19
   2     -18.76      131.62        3.43           1377.02              -472.53
   3     -18.76      135.00        3.70           2204.32              -807.98
   4      -8.39      145.88       18.45           2704.94              -514.08
   5      -8.39      157.37        4.79           3316.81              -639.17
   6      -8.39      165.55       11.77           3771.24              -662.88
   7      16.17      174.69        6.90           2462.41              1268.07
   8      16.17      184.00       12.49           2364.90              1213.53
   9      16.17      217.51       57.28           2680.47              1390.05
  10      45.42      252.51       21.35           4396.50              3722.42
  11      45.42      261.00        2.85           3948.45              3289.26
  12      45.42      263.50        4.27           3903.24              3245.55
  13      45.42      267.29        6.53           3553.97              2907.88
  14      52.41      272.35        9.09           3254.68              2653.56
  15      52.41      283.03       25.91           1541.99              1324.02
  16      51.03      291.57        2.03            478.38               267.88
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  541988.44 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   2618.65(psf)
     Sum of the Driving Forces =   257625.64 (lbs)
     Average Mobilized Shear Stress =    1244.73(psf)
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     Total length of the failure surface =     206.97(ft)
                   **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/16/2015
    Time of Run:              03:19PM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12.PLT
    PROBLEM DESCRIPTION:  Westridge /14057-01/Sec 12'-12" /
                          6/11 Design - Upper Slope - Static
    BOUNDARY COORDINATES
        7 Top   Boundaries
       12 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     283.00      45.00     285.00        1
        2         45.00     285.00      73.00     293.00        1
        3         73.00     293.00      80.00     293.00        1
        4         80.00     293.00     150.00     325.00        1
        5        150.00     325.00     165.00     325.00        1
        6        165.00     325.00     218.00     350.00        1
        7        218.00     350.00     300.00     350.00        1
        8          0.00     250.00      40.00     253.00        3
        9         40.00     253.00      70.00     235.00        3
       10         70.00     235.00     155.00     235.00        2
       11        155.00     235.00     300.00     240.00        2
       12          0.00     235.00      70.00     235.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     150.0     30.0    0.00       0.0      1
      2   125.0    125.0     300.0     32.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         220.00       300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
   15000 Trial Surfaces Have Been Generated.
     500 Surface(s) Initiate(s) From Each Of    30 Points Equally Spaced
    Along The Ground Surface Between  X =  80.00(ft)
                                 and  X =  80.00(ft)
    Each Surface Terminates Between   X = 125.00(ft)
                                and   X = 270.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
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     5.00(ft) Line Segments Define Each Trial Failure Surface.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =     0
          Number of Trial Surfaces With Valid FS =    0
          Statistical Data On All Valid FS Values:
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN   
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    %
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         85.000      293.056
              3         89.997      293.222
              4         94.989      293.498
              5         99.974      293.883
              6        104.950      294.378
              7        109.913      294.983
              8        114.862      295.696
              9        119.794      296.518
             10        124.707      297.449
             11        129.598      298.487
             12        134.465      299.632
             13        139.305      300.885
             14        144.117      302.243
             15        148.898      303.707
             16        153.646      305.276
             17        158.357      306.949
             18        163.031      308.725
             19        167.665      310.604
             20        172.256      312.583
             21        176.803      314.664
             22        181.303      316.844
             23        185.753      319.122
             24        190.153      321.498
             25        194.499      323.970
             26        198.790      326.537
             27        203.023      329.198
             28        207.197      331.951
             29        211.309      334.795
             30        215.358      337.729
             31        219.341      340.752
             32        223.256      343.861
             33        227.103      347.056
             34        230.493      350.000
          Circle Center At X =    79.963 ; Y =   520.264 ; and Radius =   227.264
                 Factor of Safety
                ***    1.887   ***
               Individual data on the     0  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         85.000      293.056
              3         89.997      293.222
              4         94.989      293.498
              5         99.974      293.883
              6        104.950      294.378
              7        109.913      294.983
              8        114.862      295.696
              9        119.794      296.518
             10        124.707      297.449
             11        129.598      298.487
             12        134.465      299.632
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             13        139.305      300.885
             14        144.117      302.243
             15        148.898      303.707
             16        153.646      305.276
             17        158.357      306.949
             18        163.031      308.725
             19        167.665      310.604
             20        172.256      312.583
             21        176.803      314.664
             22        181.303      316.844
             23        185.753      319.122
             24        190.153      321.498
             25        194.499      323.970
             26        198.790      326.537
             27        203.023      329.198
             28        207.197      331.951
             29        211.309      334.795
             30        215.358      337.729
             31        219.341      340.752
             32        223.256      343.861
             33        227.103      347.056
             34        230.493      350.000
          Circle Center At X =    79.963 ; Y =   520.264 ; and Radius =   227.264
                 Factor of Safety
                ***    1.887   ***
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         85.000      293.056
              3         89.997      293.222
              4         94.989      293.498
              5         99.974      293.883
              6        104.950      294.378
              7        109.913      294.983
              8        114.862      295.696
              9        119.794      296.518
             10        124.707      297.449
             11        129.598      298.487
             12        134.465      299.632
             13        139.305      300.885
             14        144.117      302.243
             15        148.898      303.707
             16        153.646      305.276
             17        158.357      306.949
             18        163.031      308.725
             19        167.665      310.604
             20        172.256      312.583
             21        176.803      314.664
             22        181.303      316.844
             23        185.753      319.122
             24        190.153      321.498
             25        194.499      323.970
             26        198.790      326.537
             27        203.023      329.198
             28        207.197      331.951
             29        211.309      334.795
             30        215.358      337.729
             31        219.341      340.752
             32        223.256      343.861
             33        227.103      347.056
             34        230.493      350.000
          Circle Center At X =    79.963 ; Y =   520.264 ; and Radius =   227.264
                 Factor of Safety
                ***    1.887   ***
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      292.900
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              3         89.999      292.921
              4         94.997      293.063
              5         99.990      293.325
              6        104.975      293.708
              7        109.950      294.211
              8        114.911      294.834
              9        119.856      295.577
             10        124.781      296.439
             11        129.684      297.420
             12        134.561      298.518
             13        139.411      299.735
             14        144.230      301.068
             15        149.016      302.517
             16        153.765      304.081
             17        158.475      305.759
             18        163.143      307.551
             19        167.766      309.454
             20        172.342      311.469
             21        176.868      313.594
             22        181.342      315.828
             23        185.760      318.168
             24        190.120      320.615
             25        194.420      323.167
             26        198.657      325.821
             27        202.829      328.577
             28        206.933      331.433
             29        210.967      334.388
             30        214.928      337.439
             31        218.815      340.584
             32        222.624      343.823
             33        226.354      347.153
             34        229.393      350.000
          Circle Center At X =    86.640 ; Y =   499.872 ; and Radius =   206.979
                 Factor of Safety
                ***    1.889   ***
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      292.900
              3         89.999      292.921
              4         94.997      293.063
              5         99.990      293.325
              6        104.975      293.708
              7        109.950      294.211
              8        114.911      294.834
              9        119.856      295.577
             10        124.781      296.439
             11        129.684      297.420
             12        134.561      298.518
             13        139.411      299.735
             14        144.230      301.068
             15        149.016      302.517
             16        153.765      304.081
             17        158.475      305.759
             18        163.143      307.551
             19        167.766      309.454
             20        172.342      311.469
             21        176.868      313.594
             22        181.342      315.828
             23        185.760      318.168
             24        190.120      320.615
             25        194.420      323.167
             26        198.657      325.821
             27        202.829      328.577
             28        206.933      331.433
             29        210.967      334.388
             30        214.928      337.439
             31        218.815      340.584
             32        222.624      343.823
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             33        226.354      347.153
             34        229.393      350.000
          Circle Center At X =    86.640 ; Y =   499.872 ; and Radius =   206.979
                 Factor of Safety
                ***    1.889   ***
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      292.900
              3         89.999      292.921
              4         94.997      293.063
              5         99.990      293.325
              6        104.975      293.708
              7        109.950      294.211
              8        114.911      294.834
              9        119.856      295.577
             10        124.781      296.439
             11        129.684      297.420
             12        134.561      298.518
             13        139.411      299.735
             14        144.230      301.068
             15        149.016      302.517
             16        153.765      304.081
             17        158.475      305.759
             18        163.143      307.551
             19        167.766      309.454
             20        172.342      311.469
             21        176.868      313.594
             22        181.342      315.828
             23        185.760      318.168
             24        190.120      320.615
             25        194.420      323.167
             26        198.657      325.821
             27        202.829      328.577
             28        206.933      331.433
             29        210.967      334.388
             30        214.928      337.439
             31        218.815      340.584
             32        222.624      343.823
             33        226.354      347.153
             34        229.393      350.000
          Circle Center At X =    86.640 ; Y =   499.872 ; and Radius =   206.979
                 Factor of Safety
                ***    1.889   ***
          Failure Surface Specified By 35 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      293.119
              3         89.994      293.339
              4         94.983      293.662
              5         99.965      294.087
              6        104.937      294.614
              7        109.898      295.242
              8        114.844      295.972
              9        119.775      296.803
             10        124.687      297.734
             11        129.580      298.766
             12        134.450      299.897
             13        139.296      301.128
             14        144.116      302.458
             15        148.908      303.886
             16        153.669      305.411
             17        158.399      307.034
             18        163.094      308.753
             19        167.753      310.568
             20        172.374      312.478
             21        176.955      314.482
             22        181.494      316.579
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             23        185.989      318.768
             24        190.438      321.049
             25        194.840      323.421
             26        199.192      325.882
             27        203.493      328.431
             28        207.742      331.068
             29        211.935      333.791
             30        216.072      336.600
             31        220.150      339.492
             32        224.168      342.468
             33        228.125      345.525
             34        232.018      348.662
             35        233.611      350.000
          Circle Center At X =    76.700 ; Y =   537.433 ; and Radius =   244.455
                 Factor of Safety
                ***    1.890   ***
          Failure Surface Specified By 35 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      293.119
              3         89.994      293.339
              4         94.983      293.662
              5         99.965      294.087
              6        104.937      294.614
              7        109.898      295.242
              8        114.844      295.972
              9        119.775      296.803
             10        124.687      297.734
             11        129.580      298.766
             12        134.450      299.897
             13        139.296      301.128
             14        144.116      302.458
             15        148.908      303.886
             16        153.669      305.411
             17        158.399      307.034
             18        163.094      308.753
             19        167.753      310.568
             20        172.374      312.478
             21        176.955      314.482
             22        181.494      316.579
             23        185.989      318.768
             24        190.438      321.049
             25        194.840      323.421
             26        199.192      325.882
             27        203.493      328.431
             28        207.742      331.068
             29        211.935      333.791
             30        216.072      336.600
             31        220.150      339.492
             32        224.168      342.468
             33        228.125      345.525
             34        232.018      348.662
             35        233.611      350.000
          Circle Center At X =    76.700 ; Y =   537.433 ; and Radius =   244.455
                 Factor of Safety
                ***    1.890   ***
          Failure Surface Specified By 35 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.999      293.119
              3         89.994      293.339
              4         94.983      293.662
              5         99.965      294.087
              6        104.937      294.614
              7        109.898      295.242
              8        114.844      295.972
              9        119.775      296.803
             10        124.687      297.734
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             11        129.580      298.766
             12        134.450      299.897
             13        139.296      301.128
             14        144.116      302.458
             15        148.908      303.886
             16        153.669      305.411
             17        158.399      307.034
             18        163.094      308.753
             19        167.753      310.568
             20        172.374      312.478
             21        176.955      314.482
             22        181.494      316.579
             23        185.989      318.768
             24        190.438      321.049
             25        194.840      323.421
             26        199.192      325.882
             27        203.493      328.431
             28        207.742      331.068
             29        211.935      333.791
             30        216.072      336.600
             31        220.150      339.492
             32        224.168      342.468
             33        228.125      345.525
             34        232.018      348.662
             35        233.611      350.000
          Circle Center At X =    76.700 ; Y =   537.433 ; and Radius =   244.455
                 Factor of Safety
                ***    1.890   ***
          Failure Surface Specified By 34 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         80.000      293.000
              2         84.995      293.215
              3         89.986      293.528
              4         94.969      293.941
              5         99.942      294.451
              6        104.905      295.061
              7        109.855      295.768
              8        114.790      296.573
              9        119.707      297.476
             10        124.606      298.476
             11        129.485      299.572
             12        134.340      300.765
             13        139.171      302.054
             14        143.976      303.439
             15        148.752      304.918
             16        153.498      306.491
             17        158.212      308.158
             18        162.892      309.918
             19        167.536      311.770
             20        172.143      313.714
             21        176.710      315.749
             22        181.236      317.874
             23        185.719      320.088
             24        190.158      322.390
             25        194.550      324.779
             26        198.894      327.255
             27        203.188      329.817
             28        207.430      332.463
             29        211.619      335.193
             30        215.754      338.005
             31        219.832      340.898
             32        223.851      343.871
             33        227.812      346.924
             34        231.644      350.000
          Circle Center At X =    71.653 ; Y =   545.423 ; and Radius =   252.561
                 Factor of Safety
                ***    1.891   ***
                    **** END OF GSTABL7 OUTPUT ****
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Factor Of Safety Is Calculated By The Modified Bishop Method
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                                    ***  GSTABL7  ***
                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        6/18/2015
    Time of Run:              11:17AM
    Run By:                   BTZ
    Input Data Filename:      Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12e.in
    Output Filename:          Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12e.OUT
    Unit System:              English
    Plotted Output Filename:  Z:\2014\14057-01 Stan Pac - Westridge\Engineering\Slope Stab
ility\2015 June\Sec 12\x12e.PLT
    PROBLEM DESCRIPTION:  Westridge /14057-01/Sec 12'-12" /
                          6/11 Design - Upper Slope - Seismic
    BOUNDARY COORDINATES
        7 Top   Boundaries
       12 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     283.00      45.00     285.00        1
        2         45.00     285.00      73.00     293.00        1
        3         73.00     293.00      80.00     293.00        1
        4         80.00     293.00     150.00     325.00        1
        5        150.00     325.00     165.00     325.00        1
        6        165.00     325.00     218.00     350.00        1
        7        218.00     350.00     300.00     350.00        1
        8          0.00     250.00      40.00     253.00        3
        9         40.00     253.00      70.00     235.00        3
       10         70.00     235.00     155.00     235.00        2
       11        155.00     235.00     300.00     240.00        2
       12          0.00     235.00      70.00     235.00        2
    User Specified Y-Origin =       200.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     3 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   120.0    120.0     180.0     34.0    0.00       0.0      1
      2   125.0    125.0     500.0     34.0    0.00       0.0      1
      3   120.0    120.0     200.0     28.0    0.00       0.0      1
   BOUNDARY LOAD(S)
        1 Load(s) Specified
    Load        X-Left      X-Right     Intensity     Deflection
     No.         (ft)         (ft)        (psf)          (deg)
      1         220.00       300.00        250.0          0.0
    NOTE - Intensity Is Specified As A Uniformly Distributed
           Force Acting On A Horizontally Projected Surface.
    Specified Peak Ground Acceleration Coefficient (A) =   0.510(g)
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g)
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g)
    Specified Seismic Pore-Pressure Factor =   0.000
    Trial Failure Surface Specified By 34 Coordinate Points
      Point      X-Surf      Y-Surf
       No.        (ft)        (ft)
        1         80.000      293.000
        2         85.000      293.056
        3         89.997      293.222
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        4         94.989      293.498
        5         99.974      293.883
        6        104.950      294.378
        7        109.913      294.983
        8        114.862      295.696
        9        119.794      296.518
       10        124.707      297.449
       11        129.598      298.487
       12        134.465      299.632
       13        139.305      300.885
       14        144.117      302.243
       15        148.898      303.707
       16        153.646      305.276
       17        158.357      306.949
       18        163.031      308.725
       19        167.665      310.604
       20        172.256      312.583
       21        176.803      314.664
       22        181.303      316.844
       23        185.753      319.122
       24        190.153      321.498
       25        194.499      323.970
       26        198.790      326.537
       27        203.023      329.198
       28        207.197      331.951
       29        211.309      334.795
       30        215.358      337.729
       31        219.341      340.752
       32        223.256      343.861
       33        227.103      347.056
       34        230.493      350.000
 DEFLECTION ANGLE & SEGMENT DATA FOR SPECIFIED SURFACE(Excluding Last Segment)
     Angle/Segment No.   Deflection(Deg)   Segment Length(ft)
            1                 1.26                5.00
            2                 1.26                5.00
            3                 1.25                5.00
            4                 1.27                5.00
            5                 1.27                5.00
            6                 1.25                5.00
            7                 1.26                5.00
            8                 1.27                5.00
            9                 1.25                5.00
           10                 1.26                5.00
           11                 1.27                5.00
           12                 1.25                5.00
           13                 1.27                5.00
           14                 1.26                5.00
           15                 1.26                5.00
           16                 1.25                5.00
           17                 1.27                5.00
           18                 1.25                5.00
           19                 1.27                5.00
           20                 1.26                5.00
           21                 1.26                5.00
           22                 1.26                5.00
           23                 1.26                5.00
           24                 1.26                5.00
           25                 1.27                5.00
           26                 1.25                5.00
           27                 1.26                5.00
           28                 1.26                5.00
           29                 1.27                5.00
           30                 1.26                5.00
           31                 1.26                5.00
    Circle Center At X =    79.962(ft) ; Y =   520.268(ft); and Radius =   227.268(ft)
    * * Factor Of Safety Is Calculated By The Modified Bishop Method * *
    Factor Of Safety For The Preceding Specified Surface =  1.533
         ***Table 1 - Individual Data on the   37 Slices***
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
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 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      5.0     668.9     0.0     0.0      0.0     0.0   100.3     0.0      0.0
   2      5.0    1972.1     0.0     0.0      0.0     0.0   295.8     0.0      0.0
   3      5.0    3205.5     0.0     0.0      0.0     0.0   480.8     0.0      0.0
   4      5.0    4367.5     0.0     0.0      0.0     0.0   655.1     0.0      0.0
   5      5.0    5456.4     0.0     0.0      0.0     0.0   818.5     0.0      0.0
   6      5.0    6467.6     0.0     0.0      0.0     0.0   970.1     0.0      0.0
   7      4.9    7403.5     0.0     0.0      0.0     0.0  1110.5     0.0      0.0
   8      4.9    8260.4     0.0     0.0      0.0     0.0  1239.1     0.0      0.0
   9      4.9    9038.6     0.0     0.0      0.0     0.0  1355.8     0.0      0.0
  10      4.9    9735.5     0.0     0.0      0.0     0.0  1460.3     0.0      0.0
  11      4.9   10352.9     0.0     0.0      0.0     0.0  1552.9     0.0      0.0
  12      4.8   10887.7     0.0     0.0      0.0     0.0  1633.2     0.0      0.0
  13      4.8   11344.8     0.0     0.0      0.0     0.0  1701.7     0.0      0.0
  14      4.8   11720.2     0.0     0.0      0.0     0.0  1758.0     0.0      0.0
  15      1.1    2758.4     0.0     0.0      0.0     0.0   413.8     0.0      0.0
  16      3.6    8893.2     0.0     0.0      0.0     0.0  1334.0     0.0      0.0
  17      4.7   10677.5     0.0     0.0      0.0     0.0  1601.6     0.0      0.0
  18      4.7    9626.4     0.0     0.0      0.0     0.0  1444.0     0.0      0.0
  19      2.0    3751.1     0.0     0.0      0.0     0.0   562.7     0.0      0.0
  20      2.7    4977.7     0.0     0.0      0.0     0.0   746.6     0.0      0.0
  21      4.6    8675.0     0.0     0.0      0.0     0.0  1301.2     0.0      0.0
  22      4.5    8660.2     0.0     0.0      0.0     0.0  1299.0     0.0      0.0
  23      4.5    8572.4     0.0     0.0      0.0     0.0  1285.9     0.0      0.0
  24      4.4    8414.0     0.0     0.0      0.0     0.0  1262.1     0.0      0.0
  25      4.4    8192.9     0.0     0.0      0.0     0.0  1228.9     0.0      0.0
  26      4.3    7903.9     0.0     0.0      0.0     0.0  1185.6     0.0      0.0
  27      4.3    7555.5     0.0     0.0      0.0     0.0  1133.3     0.0      0.0
  28      4.2    7146.8     0.0     0.0      0.0     0.0  1072.0     0.0      0.0
  29      4.2    6684.4     0.0     0.0      0.0     0.0  1002.7     0.0      0.0
  30      4.1    6168.5     0.0     0.0      0.0     0.0   925.3     0.0      0.0
  31      4.0    5605.5     0.0     0.0      0.0     0.0   840.8     0.0      0.0
  32      2.6    3375.0     0.0     0.0      0.0     0.0   506.2     0.0      0.0
  33      1.3    1570.1     0.0     0.0      0.0     0.0   235.5     0.0      0.0
  34      0.7     710.6     0.0     0.0      0.0     0.0   106.6     0.0      0.0
  35      3.3    2903.8     0.0     0.0      0.0     0.0   435.6     0.0    814.0
  36      3.8    2096.5     0.0     0.0      0.0     0.0   314.5     0.0    961.8
  37      3.4     598.8     0.0     0.0      0.0     0.0    89.8     0.0    847.5
         ***Table 2 - Base Stress Data on the   37 Slices***
 Slice   Alpha     X-Coord.      Base          Available             Mobilized
  No.    (deg)    Slice Cntr     Leng.      Shear Strength         Shear Stress
   *                 (ft)        (ft)           (psf)                 (psf)
   1       0.64       82.50        5.00            268.91                21.51
   2       1.90       87.50        5.00            439.78                71.80
   3       3.16       92.49        5.00            598.56               130.28
   4       4.42       97.48        5.00            745.62               195.80
   5       5.68      102.46        5.00            881.06               267.60
   6       6.95      107.43        5.00           1005.08               344.50
   7       8.20      112.39        5.00           1118.14               424.89
   8       9.46      117.33        5.00           1220.22               508.43
   9      10.73      122.25        5.00           1311.54               593.78
  10      11.98      127.15        5.00           1392.55               679.26
  11      13.24      132.03        5.00           1463.29               764.43
  12      14.51      136.89        5.00           1523.74               848.54
  13      15.76      141.71        5.00           1574.67               929.12
  14      17.03      146.51        5.00           1615.77              1006.68
  15      18.29      149.45        1.16           1631.14              1067.87
  16      18.29      151.82        3.84           1593.51              1041.01
  17      19.55      156.00        5.00           1477.83              1003.33
  18      20.81      160.69        5.00           1344.39               942.90
  19      22.07      164.02        2.12           1243.18               899.57
  20      22.07      166.33        2.88           1221.82               882.13
  21      23.32      169.96        5.00           1222.61               916.88
  22      24.59      174.53        5.00           1219.13               947.85
  23      25.85      179.05        5.00           1207.50               969.89
  24      27.11      183.53        5.00           1187.78               982.92
  25      28.37      187.95        5.00           1160.24               986.34
  26      29.63      192.33        5.00           1125.09               979.80
  27      30.89      196.64        5.00           1082.65               962.92
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  28      32.15      200.91        5.00           1033.03               935.61
  29      33.41      205.11        5.00            976.70               897.56
  30      34.67      209.25        5.00            913.74               848.94
  31      35.93      213.33        5.00            844.51               789.69
  32      37.20      216.68        3.32            780.84               733.18
  33      37.20      218.67        1.68            726.94               672.27
  34      38.45      219.67        0.84            672.39               621.86
  35      38.45      221.63        4.16            704.11               636.40
  36      39.71      225.18        5.00            524.52               438.48
  37      40.97      228.80        4.49            338.43               226.25
     Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
     Soil Nail, and Applied Forces if applicable) =  175320.19 (lbs)
     Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
     Soil Nail, and Applied Forces if applicable) =   1065.84(psf)
     Sum of the Driving Forces =   114381.75 (lbs)
     Average Mobilized Shear Stress =     695.37(psf)
     Total length of the failure surface =     164.49(ft)
     CAUTION - Factor Of Safety Is Calculated By The Modified Bishop
              Method. This Method Is Valid Only If The Failure Surface
              Approximates A Circular Arc.
            *** SEISMIC SLOPE DISPLACEMENT DATA ***
     (Note: kv is set = zero for displacement calculations)
     Seismic Yield Coefficient (ky) =  0.3830(g)
     Calculated Newmark Seismic Displacement =   0.088(ft)
     Non-Symmetrical Sliding Resistance Has Been Specified
     for Downhill Sliding.
                   **** END OF GSTABL7 OUTPUT ****
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AREA “A” 

  



 
       Orange County Rational Hydrology Program 
 
   (Hydrology Manual Date(s) October 1986 & November 1996) 
 
  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2012 Version 8.2 
  Rational Hydrology Study, Date: 09/29/16  File Name: EXA002.roc 
 ------------------------------------------------------------------------ 
 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION RATIONAL METHOD - AREA 'A' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 1, 2016 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   462.000(Ft.) 
 Bottom (of initial area) elevation =   443.000(Ft.) 
 Difference in elevation =    19.000(Ft.) 
 Slope =    0.06333  s(%)=       6.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.004 min. 
 Rainfall intensity =      1.369(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.736 
 Subarea runoff =      0.262(CFS) 
 Total initial stream area =        0.260(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      3.309(CFS) 
 Depth of flow =   0.143(Ft.), Average velocity =   3.252(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      3.309(CFS) 
   '     '  flow top width =     14.267(Ft.) 



   '     '    velocity=    3.252(Ft/s) 
   '     '  area =      1.018(Sq.Ft) 
   '     '  Froude number =     2.146  
 
 Upstream point elevation =   443.000(Ft.) 
 Downstream point elevation =   341.000(Ft.) 
 Flow length =   700.000(Ft.) 
 Travel time  =    3.59 min. 
 Time of concentration =   15.59 min. 
 Depth of flow =   0.143(Ft.) 
 Average velocity =   3.252(Ft/s) 
 Total irregular channel flow =     3.309(CFS) 
 Irregular channel normal depth above invert elev. =   0.143(Ft.) 
 Average velocity of channel(s) =   3.252(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.178(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.709 
 Subarea runoff =      6.005(CFS) for    7.240(Ac.) 
 Total runoff =      6.267(CFS) Total area =        7.50(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.181(Ft.), Average velocity =   3.815(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      103.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     12.069(CFS) 
 Depth of flow =   0.277(Ft.), Average velocity =   3.140(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     12.069(CFS) 
   '     '  flow top width =     27.726(Ft.) 
   '     '    velocity=    3.140(Ft/s) 
   '     '  area =      3.844(Sq.Ft) 
   '     '  Froude number =     1.486  
 
 Upstream point elevation =   341.000(Ft.) 
 Downstream point elevation =   275.000(Ft.) 
 Flow length =  1178.000(Ft.) 
 Travel time  =    6.25 min. 
 Time of concentration =   21.84 min. 
 Depth of flow =   0.277(Ft.) 
 Average velocity =   3.140(Ft/s) 
 Total irregular channel flow =    12.069(CFS) 
 Irregular channel normal depth above invert elev. =   0.277(Ft.) 
 Average velocity of channel(s) =   3.140(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 



 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      0.971(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.668 
 Subarea runoff =     11.508(CFS) for   19.890(Ac.) 
 Total runoff =     17.775(CFS) Total area =       27.39(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.321(Ft.), Average velocity =   3.459(Ft/s) 
 End of computations, total study area =           27.39 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged SCS curve number (AMC 2) =  79.0 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
 Copyright (c) CIVILCADD/CIVILDESIGN, 1989-2014, Version 9.0 
 
  Study date  02/05/18   File Name EXA00224.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 6407 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'A' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, FEBRUARY 5, 2018 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  79.0      27.4          1.00     C     0.250     1.000    0.250 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.250 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
     27.39   1.000         79.0      61.8       6.18     0.046 
 
 Area-averaged catchment yield fraction, Y =  0.046 
 Area-averaged low loss fraction, Yb =  0.954 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.364 (hours) 
 Watershed area =      27.39(Ac.) 
 Catchment Lag time =   0.291 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 28.6172 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.250(In/Hr) 
 Average low loss rate fraction (Yb) = 0.954 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of      27.39(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 
 30-minute factor = 0.999    Adjusted rainfall =  0.399(In) 



 1-hour factor = 0.999       Adjusted rainfall =  0.529(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       331.25 (CFS)) 
 
   1                2.024                   6.706 
   2                8.396                  21.105 
   3               20.394                  39.745 
   4               47.290                  89.090 
   5               64.880                  58.269 
   6               73.600                  28.883 
   7               79.816                  20.591 
   8               84.500                  15.515 
   9               88.166                  12.142 
  10               91.064                   9.601 
  11               93.377                   7.663 
  12               95.168                   5.930 
  13               96.503                   4.422 
  14               97.515                   3.355 
  15               98.079                   1.868 
  16               98.421                   1.130 
  17               98.722                   0.998 
  18               98.992                   0.895 
  19               99.177                   0.611 
  20               99.366                   0.627 
  21               99.593                   0.754 
  22               99.761                   0.556 
  23               99.873                   0.371 
  24               99.945                   0.238 
  25              100.000                   0.182 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2531               0.0633 
   3              0.2995               0.0464 
   4              0.3376               0.0380 
   5              0.3703               0.0328 
   6              0.3995               0.0291 
   7              0.4253               0.0258 
   8              0.4490               0.0237 
   9              0.4710               0.0220 
  10              0.4916               0.0206 
  11              0.5109               0.0194 
  12              0.5293               0.0184 
  13              0.5497               0.0204 
  14              0.5693               0.0196 
  15              0.5882               0.0189 
  16              0.6064               0.0182 
  17              0.6241               0.0176 
  18              0.6412               0.0171 
  19              0.6578               0.0166 
  20              0.6739               0.0161 
  21              0.6897               0.0157 
  22              0.7050               0.0153 
  23              0.7200               0.0150 
  24              0.7346               0.0146 
  25              0.7489               0.0143 
  26              0.7629               0.0140 
  27              0.7767               0.0137 
  28              0.7902               0.0135 
  29              0.8034               0.0132 
  30              0.8164               0.0130 



  31              0.8291               0.0128 
  32              0.8417               0.0125 
  33              0.8540               0.0123 
  34              0.8661               0.0121 
  35              0.8781               0.0120 
  36              0.8899               0.0118 
  37              0.9010               0.0112 
  38              0.9120               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9441               0.0106 
  42              0.9545               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0143               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0611               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1312               0.0085 
  62              1.1396               0.0084 
  63              1.1480               0.0083 
  64              1.1562               0.0083 
  65              1.1644               0.0082 
  66              1.1725               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2448               0.0062 
  77              1.2509               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3586               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 



 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 
 105              1.4050               0.0050 
 106              1.4100               0.0050 
 107              1.4149               0.0050 
 108              1.4199               0.0049 
 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4345               0.0049 
 112              1.4393               0.0048 
 113              1.4441               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4677               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4907               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5042               0.0045 
 127              1.5087               0.0045 
 128              1.5131               0.0044 
 129              1.5176               0.0044 
 130              1.5219               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5521               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5689               0.0042 
 142              1.5731               0.0042 
 143              1.5772               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5895               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6411               0.0039 
 160              1.6450               0.0039 
 161              1.6488               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6790               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6901               0.0037 



 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 
 176              1.7047               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7298               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7508               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7646               0.0034 
 194              1.7680               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7782               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7883               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8016               0.0033 
 205              1.8049               0.0033 
 206              1.8082               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8180               0.0033 
 210              1.8213               0.0033 
 211              1.8245               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8501               0.0032 
 220              1.8533               0.0032 
 221              1.8564               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8658               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8782               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8996               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9176               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 



 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9324               0.0029 
 247              1.9354               0.0029 
 248              1.9383               0.0029 
 249              1.9412               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9557               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9870               0.0028 
 266              1.9898               0.0028 
 267              1.9926               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0120               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0311               0.0027 
 282              2.0338               0.0027 
 283              2.0365               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0025              0.0001 
   2              0.0027           0.0026              0.0001 
   3              0.0027           0.0026              0.0001 
   4              0.0027           0.0026              0.0001 
   5              0.0027           0.0026              0.0001 
   6              0.0027           0.0026              0.0001 
   7              0.0027           0.0026              0.0001 
   8              0.0027           0.0026              0.0001 
   9              0.0027           0.0026              0.0001 
  10              0.0027           0.0026              0.0001 
  11              0.0028           0.0026              0.0001 
  12              0.0028           0.0026              0.0001 
  13              0.0028           0.0026              0.0001 
  14              0.0028           0.0027              0.0001 
  15              0.0028           0.0027              0.0001 
  16              0.0028           0.0027              0.0001 
  17              0.0028           0.0027              0.0001 
  18              0.0028           0.0027              0.0001 
  19              0.0028           0.0027              0.0001 
  20              0.0028           0.0027              0.0001 
  21              0.0029           0.0027              0.0001 



  22              0.0029           0.0027              0.0001 
  23              0.0029           0.0027              0.0001 
  24              0.0029           0.0028              0.0001 
  25              0.0029           0.0028              0.0001 
  26              0.0029           0.0028              0.0001 
  27              0.0029           0.0028              0.0001 
  28              0.0029           0.0028              0.0001 
  29              0.0029           0.0028              0.0001 
  30              0.0030           0.0028              0.0001 
  31              0.0030           0.0028              0.0001 
  32              0.0030           0.0028              0.0001 
  33              0.0030           0.0029              0.0001 
  34              0.0030           0.0029              0.0001 
  35              0.0030           0.0029              0.0001 
  36              0.0030           0.0029              0.0001 
  37              0.0030           0.0029              0.0001 
  38              0.0030           0.0029              0.0001 
  39              0.0031           0.0029              0.0001 
  40              0.0031           0.0029              0.0001 
  41              0.0031           0.0029              0.0001 
  42              0.0031           0.0030              0.0001 
  43              0.0031           0.0030              0.0001 
  44              0.0031           0.0030              0.0001 
  45              0.0031           0.0030              0.0001 
  46              0.0031           0.0030              0.0001 
  47              0.0032           0.0030              0.0001 
  48              0.0032           0.0030              0.0001 
  49              0.0032           0.0030              0.0001 
  50              0.0032           0.0031              0.0001 
  51              0.0032           0.0031              0.0001 
  52              0.0032           0.0031              0.0001 
  53              0.0033           0.0031              0.0002 
  54              0.0033           0.0031              0.0002 
  55              0.0033           0.0031              0.0002 
  56              0.0033           0.0031              0.0002 
  57              0.0033           0.0032              0.0002 
  58              0.0033           0.0032              0.0002 
  59              0.0033           0.0032              0.0002 
  60              0.0034           0.0032              0.0002 
  61              0.0034           0.0032              0.0002 
  62              0.0034           0.0032              0.0002 
  63              0.0034           0.0032              0.0002 
  64              0.0034           0.0033              0.0002 
  65              0.0034           0.0033              0.0002 
  66              0.0035           0.0033              0.0002 
  67              0.0035           0.0033              0.0002 
  68              0.0035           0.0033              0.0002 
  69              0.0035           0.0033              0.0002 
  70              0.0035           0.0034              0.0002 
  71              0.0035           0.0034              0.0002 
  72              0.0036           0.0034              0.0002 
  73              0.0036           0.0034              0.0002 
  74              0.0036           0.0034              0.0002 
  75              0.0036           0.0035              0.0002 
  76              0.0036           0.0035              0.0002 
  77              0.0037           0.0035              0.0002 
  78              0.0037           0.0035              0.0002 
  79              0.0037           0.0035              0.0002 
  80              0.0037           0.0035              0.0002 
  81              0.0037           0.0036              0.0002 
  82              0.0038           0.0036              0.0002 
  83              0.0038           0.0036              0.0002 
  84              0.0038           0.0036              0.0002 
  85              0.0038           0.0037              0.0002 
  86              0.0038           0.0037              0.0002 
  87              0.0039           0.0037              0.0002 
  88              0.0039           0.0037              0.0002 
  89              0.0039           0.0037              0.0002 
  90              0.0039           0.0038              0.0002 
  91              0.0040           0.0038              0.0002 
  92              0.0040           0.0038              0.0002 



  93              0.0040           0.0038              0.0002 
  94              0.0040           0.0038              0.0002 
  95              0.0041           0.0039              0.0002 
  96              0.0041           0.0039              0.0002 
  97              0.0041           0.0039              0.0002 
  98              0.0041           0.0039              0.0002 
  99              0.0042           0.0040              0.0002 
 100              0.0042           0.0040              0.0002 
 101              0.0042           0.0040              0.0002 
 102              0.0043           0.0041              0.0002 
 103              0.0043           0.0041              0.0002 
 104              0.0043           0.0041              0.0002 
 105              0.0044           0.0042              0.0002 
 106              0.0044           0.0042              0.0002 
 107              0.0044           0.0042              0.0002 
 108              0.0044           0.0042              0.0002 
 109              0.0045           0.0043              0.0002 
 110              0.0045           0.0043              0.0002 
 111              0.0045           0.0043              0.0002 
 112              0.0046           0.0044              0.0002 
 113              0.0046           0.0044              0.0002 
 114              0.0046           0.0044              0.0002 
 115              0.0047           0.0045              0.0002 
 116              0.0047           0.0045              0.0002 
 117              0.0048           0.0046              0.0002 
 118              0.0048           0.0046              0.0002 
 119              0.0049           0.0046              0.0002 
 120              0.0049           0.0047              0.0002 
 121              0.0049           0.0047              0.0002 
 122              0.0050           0.0047              0.0002 
 123              0.0050           0.0048              0.0002 
 124              0.0051           0.0048              0.0002 
 125              0.0051           0.0049              0.0002 
 126              0.0051           0.0049              0.0002 
 127              0.0052           0.0050              0.0002 
 128              0.0052           0.0050              0.0002 
 129              0.0053           0.0051              0.0002 
 130              0.0054           0.0051              0.0002 
 131              0.0054           0.0052              0.0003 
 132              0.0055           0.0052              0.0003 
 133              0.0055           0.0053              0.0003 
 134              0.0056           0.0053              0.0003 
 135              0.0057           0.0054              0.0003 
 136              0.0057           0.0054              0.0003 
 137              0.0058           0.0055              0.0003 
 138              0.0058           0.0056              0.0003 
 139              0.0059           0.0056              0.0003 
 140              0.0060           0.0057              0.0003 
 141              0.0061           0.0058              0.0003 
 142              0.0061           0.0058              0.0003 
 143              0.0062           0.0059              0.0003 
 144              0.0063           0.0060              0.0003 
 145              0.0077           0.0074              0.0004 
 146              0.0078           0.0074              0.0004 
 147              0.0079           0.0076              0.0004 
 148              0.0080           0.0076              0.0004 
 149              0.0081           0.0077              0.0004 
 150              0.0082           0.0078              0.0004 
 151              0.0083           0.0079              0.0004 
 152              0.0084           0.0080              0.0004 
 153              0.0086           0.0082              0.0004 
 154              0.0086           0.0082              0.0004 
 155              0.0088           0.0084              0.0004 
 156              0.0089           0.0085              0.0004 
 157              0.0091           0.0086              0.0004 
 158              0.0092           0.0087              0.0004 
 159              0.0094           0.0089              0.0004 
 160              0.0095           0.0090              0.0004 
 161              0.0097           0.0092              0.0004 
 162              0.0098           0.0093              0.0005 
 163              0.0100           0.0096              0.0005 



 164              0.0101           0.0097              0.0005 
 165              0.0104           0.0099              0.0005 
 166              0.0106           0.0101              0.0005 
 167              0.0108           0.0103              0.0005 
 168              0.0110           0.0105              0.0005 
 169              0.0118           0.0112              0.0005 
 170              0.0120           0.0114              0.0006 
 171              0.0123           0.0118              0.0006 
 172              0.0125           0.0120              0.0006 
 173              0.0130           0.0124              0.0006 
 174              0.0132           0.0126              0.0006 
 175              0.0137           0.0131              0.0006 
 176              0.0140           0.0134              0.0006 
 177              0.0146           0.0140              0.0007 
 178              0.0150           0.0143              0.0007 
 179              0.0157           0.0150              0.0007 
 180              0.0161           0.0154              0.0007 
 181              0.0171           0.0163              0.0008 
 182              0.0176           0.0168              0.0008 
 183              0.0189           0.0180              0.0009 
 184              0.0196           0.0187              0.0009 
 185              0.0184           0.0175              0.0008 
 186              0.0194           0.0185              0.0009 
 187              0.0220           0.0208              0.0012 
 188              0.0237           0.0208              0.0029 
 189              0.0291           0.0208              0.0083 
 190              0.0328           0.0208              0.0120 
 191              0.0464           0.0208              0.0256 
 192              0.0633           0.0208              0.0425 
 193              0.1898           0.0208              0.1689 
 194              0.0380           0.0208              0.0172 
 195              0.0258           0.0208              0.0050 
 196              0.0206           0.0196              0.0010 
 197              0.0204           0.0195              0.0009 
 198              0.0182           0.0174              0.0008 
 199              0.0166           0.0158              0.0008 
 200              0.0153           0.0146              0.0007 
 201              0.0143           0.0137              0.0007 
 202              0.0135           0.0128              0.0006 
 203              0.0128           0.0122              0.0006 
 204              0.0121           0.0116              0.0006 
 205              0.0112           0.0107              0.0005 
 206              0.0107           0.0102              0.0005 
 207              0.0103           0.0098              0.0005 
 208              0.0099           0.0094              0.0005 
 209              0.0096           0.0091              0.0004 
 210              0.0093           0.0088              0.0004 
 211              0.0090           0.0086              0.0004 
 212              0.0087           0.0083              0.0004 
 213              0.0085           0.0081              0.0004 
 214              0.0083           0.0079              0.0004 
 215              0.0081           0.0077              0.0004 
 216              0.0079           0.0075              0.0004 
 217              0.0063           0.0060              0.0003 
 218              0.0062           0.0059              0.0003 
 219              0.0060           0.0057              0.0003 
 220              0.0059           0.0056              0.0003 
 221              0.0057           0.0055              0.0003 
 222              0.0056           0.0054              0.0003 
 223              0.0055           0.0052              0.0003 
 224              0.0054           0.0051              0.0002 
 225              0.0053           0.0050              0.0002 
 226              0.0052           0.0049              0.0002 
 227              0.0051           0.0049              0.0002 
 228              0.0050           0.0048              0.0002 
 229              0.0049           0.0047              0.0002 
 230              0.0048           0.0046              0.0002 
 231              0.0047           0.0045              0.0002 
 232              0.0047           0.0045              0.0002 
 233              0.0046           0.0044              0.0002 
 234              0.0045           0.0043              0.0002 



 235              0.0045           0.0043              0.0002 
 236              0.0044           0.0042              0.0002 
 237              0.0043           0.0041              0.0002 
 238              0.0043           0.0041              0.0002 
 239              0.0042           0.0040              0.0002 
 240              0.0042           0.0040              0.0002 
 241              0.0041           0.0039              0.0002 
 242              0.0041           0.0039              0.0002 
 243              0.0040           0.0038              0.0002 
 244              0.0040           0.0038              0.0002 
 245              0.0039           0.0037              0.0002 
 246              0.0039           0.0037              0.0002 
 247              0.0038           0.0036              0.0002 
 248              0.0038           0.0036              0.0002 
 249              0.0037           0.0036              0.0002 
 250              0.0037           0.0035              0.0002 
 251              0.0036           0.0035              0.0002 
 252              0.0036           0.0034              0.0002 
 253              0.0036           0.0034              0.0002 
 254              0.0035           0.0034              0.0002 
 255              0.0035           0.0033              0.0002 
 256              0.0035           0.0033              0.0002 
 257              0.0034           0.0033              0.0002 
 258              0.0034           0.0032              0.0002 
 259              0.0034           0.0032              0.0002 
 260              0.0033           0.0032              0.0002 
 261              0.0033           0.0031              0.0002 
 262              0.0033           0.0031              0.0002 
 263              0.0032           0.0031              0.0001 
 264              0.0032           0.0031              0.0001 
 265              0.0032           0.0030              0.0001 
 266              0.0032           0.0030              0.0001 
 267              0.0031           0.0030              0.0001 
 268              0.0031           0.0030              0.0001 
 269              0.0031           0.0029              0.0001 
 270              0.0031           0.0029              0.0001 
 271              0.0030           0.0029              0.0001 
 272              0.0030           0.0029              0.0001 
 273              0.0030           0.0028              0.0001 
 274              0.0030           0.0028              0.0001 
 275              0.0029           0.0028              0.0001 
 276              0.0029           0.0028              0.0001 
 277              0.0029           0.0028              0.0001 
 278              0.0029           0.0027              0.0001 
 279              0.0029           0.0027              0.0001 
 280              0.0028           0.0027              0.0001 
 281              0.0028           0.0027              0.0001 
 282              0.0028           0.0027              0.0001 
 283              0.0028           0.0026              0.0001 
 284              0.0028           0.0026              0.0001 
 285              0.0027           0.0026              0.0001 
 286              0.0027           0.0026              0.0001 
 287              0.0027           0.0026              0.0001 
 288              0.0027           0.0026              0.0001 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.69(In) 
 Total effective rainfall =      0.36(In) 
 Peak flow rate in flood hydrograph =     19.51(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0000      0.00  Q         |         |         |         |  



    0+15       0.0001      0.01  Q         |         |         |         |  
    0+20       0.0002      0.02  Q         |         |         |         |  
    0+25       0.0004      0.03  Q         |         |         |         |  
    0+30       0.0006      0.03  Q         |         |         |         |  
    0+35       0.0008      0.03  Q         |         |         |         |  
    0+40       0.0011      0.03  Q         |         |         |         |  
    0+45       0.0013      0.04  Q         |         |         |         |  
    0+50       0.0016      0.04  Q         |         |         |         |  
    0+55       0.0019      0.04  Q         |         |         |         |  
    1+ 0       0.0021      0.04  Q         |         |         |         |  
    1+ 5       0.0024      0.04  Q         |         |         |         |  
    1+10       0.0027      0.04  Q         |         |         |         |  
    1+15       0.0030      0.04  Q         |         |         |         |  
    1+20       0.0033      0.04  Q         |         |         |         |  
    1+25       0.0035      0.04  Q         |         |         |         |  
    1+30       0.0038      0.04  Q         |         |         |         |  
    1+35       0.0041      0.04  Q         |         |         |         |  
    1+40       0.0044      0.04  Q         |         |         |         |  
    1+45       0.0047      0.04  Q         |         |         |         |  
    1+50       0.0050      0.04  Q         |         |         |         |  
    1+55       0.0053      0.04  Q         |         |         |         |  
    2+ 0       0.0056      0.04  Q         |         |         |         |  
    2+ 5       0.0059      0.04  Q         |         |         |         |  
    2+10       0.0062      0.04  Q         |         |         |         |  
    2+15       0.0065      0.04  Q         |         |         |         |  
    2+20       0.0068      0.04  Q         |         |         |         |  
    2+25       0.0071      0.04  Q         |         |         |         |  
    2+30       0.0074      0.04  Q         |         |         |         |  
    2+35       0.0077      0.04  Q         |         |         |         |  
    2+40       0.0080      0.04  Q         |         |         |         |  
    2+45       0.0084      0.04  Q         |         |         |         |  
    2+50       0.0087      0.05  Q         |         |         |         |  
    2+55       0.0090      0.05  Q         |         |         |         |  
    3+ 0       0.0093      0.05  Q         |         |         |         |  
    3+ 5       0.0096      0.05  Q         |         |         |         |  
    3+10       0.0099      0.05  Q         |         |         |         |  
    3+15       0.0102      0.05  Q         |         |         |         |  
    3+20       0.0106      0.05  Q         |         |         |         |  
    3+25       0.0109      0.05  Q         |         |         |         |  
    3+30       0.0112      0.05  Q         |         |         |         |  
    3+35       0.0115      0.05  Q         |         |         |         |  
    3+40       0.0118      0.05  Q         |         |         |         |  
    3+45       0.0122      0.05  Q         |         |         |         |  
    3+50       0.0125      0.05  Q         |         |         |         |  
    3+55       0.0128      0.05  Q         |         |         |         |  
    4+ 0       0.0131      0.05  Q         |         |         |         |  
    4+ 5       0.0135      0.05  Q         |         |         |         |  
    4+10       0.0138      0.05  Q         |         |         |         |  
    4+15       0.0141      0.05  Q         |         |         |         |  
    4+20       0.0145      0.05  Q         |         |         |         |  
    4+25       0.0148      0.05  Q         |         |         |         |  
    4+30       0.0151      0.05  Q         |         |         |         |  
    4+35       0.0155      0.05  Q         |         |         |         |  
    4+40       0.0158      0.05  Q         |         |         |         |  
    4+45       0.0162      0.05  Q         |         |         |         |  
    4+50       0.0165      0.05  Q         |         |         |         |  
    4+55       0.0169      0.05  Q         |         |         |         |  
    5+ 0       0.0172      0.05  Q         |         |         |         |  
    5+ 5       0.0175      0.05  Q         |         |         |         |  
    5+10       0.0179      0.05  Q         |         |         |         |  
    5+15       0.0182      0.05  Q         |         |         |         |  
    5+20       0.0186      0.05  Q         |         |         |         |  
    5+25       0.0190      0.05  Q         |         |         |         |  
    5+30       0.0193      0.05  Q         |         |         |         |  
    5+35       0.0197      0.05  Q         |         |         |         |  
    5+40       0.0200      0.05  Q         |         |         |         |  
    5+45       0.0204      0.05  QV        |         |         |         |  
    5+50       0.0207      0.05  QV        |         |         |         |  
    5+55       0.0211      0.05  QV        |         |         |         |  
    6+ 0       0.0215      0.05  QV        |         |         |         |  
    6+ 5       0.0218      0.05  QV        |         |         |         |  



    6+10       0.0222      0.05  QV        |         |         |         |  
    6+15       0.0226      0.05  QV        |         |         |         |  
    6+20       0.0230      0.05  QV        |         |         |         |  
    6+25       0.0233      0.05  QV        |         |         |         |  
    6+30       0.0237      0.05  QV        |         |         |         |  
    6+35       0.0241      0.06  QV        |         |         |         |  
    6+40       0.0245      0.06  QV        |         |         |         |  
    6+45       0.0249      0.06  QV        |         |         |         |  
    6+50       0.0253      0.06  QV        |         |         |         |  
    6+55       0.0256      0.06  QV        |         |         |         |  
    7+ 0       0.0260      0.06  QV        |         |         |         |  
    7+ 5       0.0264      0.06  QV        |         |         |         |  
    7+10       0.0268      0.06  QV        |         |         |         |  
    7+15       0.0272      0.06  QV        |         |         |         |  
    7+20       0.0276      0.06  QV        |         |         |         |  
    7+25       0.0280      0.06  QV        |         |         |         |  
    7+30       0.0284      0.06  QV        |         |         |         |  
    7+35       0.0288      0.06  QV        |         |         |         |  
    7+40       0.0292      0.06  QV        |         |         |         |  
    7+45       0.0296      0.06  QV        |         |         |         |  
    7+50       0.0301      0.06  QV        |         |         |         |  
    7+55       0.0305      0.06  QV        |         |         |         |  
    8+ 0       0.0309      0.06  QV        |         |         |         |  
    8+ 5       0.0313      0.06  QV        |         |         |         |  
    8+10       0.0317      0.06  QV        |         |         |         |  
    8+15       0.0322      0.06  QV        |         |         |         |  
    8+20       0.0326      0.06  QV        |         |         |         |  
    8+25       0.0330      0.06  QV        |         |         |         |  
    8+30       0.0335      0.06  QV        |         |         |         |  
    8+35       0.0339      0.06  QV        |         |         |         |  
    8+40       0.0343      0.06  QV        |         |         |         |  
    8+45       0.0348      0.06  QV        |         |         |         |  
    8+50       0.0352      0.06  QV        |         |         |         |  
    8+55       0.0357      0.07  QV        |         |         |         |  
    9+ 0       0.0361      0.07  QV        |         |         |         |  
    9+ 5       0.0366      0.07  QV        |         |         |         |  
    9+10       0.0370      0.07  QV        |         |         |         |  
    9+15       0.0375      0.07  QV        |         |         |         |  
    9+20       0.0380      0.07  QV        |         |         |         |  
    9+25       0.0384      0.07  QV        |         |         |         |  
    9+30       0.0389      0.07  QV        |         |         |         |  
    9+35       0.0394      0.07  QV        |         |         |         |  
    9+40       0.0399      0.07  QV        |         |         |         |  
    9+45       0.0404      0.07  QV        |         |         |         |  
    9+50       0.0408      0.07  Q V       |         |         |         |  
    9+55       0.0413      0.07  Q V       |         |         |         |  
   10+ 0       0.0418      0.07  Q V       |         |         |         |  
   10+ 5       0.0423      0.07  Q V       |         |         |         |  
   10+10       0.0428      0.07  Q V       |         |         |         |  
   10+15       0.0433      0.07  Q V       |         |         |         |  
   10+20       0.0439      0.07  Q V       |         |         |         |  
   10+25       0.0444      0.08  Q V       |         |         |         |  
   10+30       0.0449      0.08  Q V       |         |         |         |  
   10+35       0.0454      0.08  Q V       |         |         |         |  
   10+40       0.0460      0.08  Q V       |         |         |         |  
   10+45       0.0465      0.08  Q V       |         |         |         |  
   10+50       0.0470      0.08  Q V       |         |         |         |  
   10+55       0.0476      0.08  Q V       |         |         |         |  
   11+ 0       0.0481      0.08  Q V       |         |         |         |  
   11+ 5       0.0487      0.08  Q V       |         |         |         |  
   11+10       0.0492      0.08  Q V       |         |         |         |  
   11+15       0.0498      0.08  Q V       |         |         |         |  
   11+20       0.0504      0.08  Q V       |         |         |         |  
   11+25       0.0510      0.08  Q V       |         |         |         |  
   11+30       0.0515      0.08  Q V       |         |         |         |  
   11+35       0.0521      0.09  Q V       |         |         |         |  
   11+40       0.0527      0.09  Q V       |         |         |         |  
   11+45       0.0533      0.09  Q V       |         |         |         |  
   11+50       0.0540      0.09  Q V       |         |         |         |  
   11+55       0.0546      0.09  Q V       |         |         |         |  
   12+ 0       0.0552      0.09  Q V       |         |         |         |  



   12+ 5       0.0558      0.09  Q V       |         |         |         |  
   12+10       0.0565      0.09  Q V       |         |         |         |  
   12+15       0.0572      0.10  Q V       |         |         |         |  
   12+20       0.0579      0.11  Q V       |         |         |         |  
   12+25       0.0587      0.11  Q V       |         |         |         |  
   12+30       0.0594      0.11  Q V       |         |         |         |  
   12+35       0.0602      0.12  Q V       |         |         |         |  
   12+40       0.0610      0.12  Q  V      |         |         |         |  
   12+45       0.0619      0.12  Q  V      |         |         |         |  
   12+50       0.0627      0.12  Q  V      |         |         |         |  
   12+55       0.0636      0.12  Q  V      |         |         |         |  
   13+ 0       0.0645      0.13  Q  V      |         |         |         |  
   13+ 5       0.0654      0.13  Q  V      |         |         |         |  
   13+10       0.0663      0.13  Q  V      |         |         |         |  
   13+15       0.0672      0.13  Q  V      |         |         |         |  
   13+20       0.0681      0.14  Q  V      |         |         |         |  
   13+25       0.0690      0.14  Q  V      |         |         |         |  
   13+30       0.0700      0.14  Q  V      |         |         |         |  
   13+35       0.0710      0.14  Q  V      |         |         |         |  
   13+40       0.0720      0.14  Q  V      |         |         |         |  
   13+45       0.0730      0.15  Q  V      |         |         |         |  
   13+50       0.0740      0.15  Q  V      |         |         |         |  
   13+55       0.0750      0.15  Q  V      |         |         |         |  
   14+ 0       0.0761      0.15  Q  V      |         |         |         |  
   14+ 5       0.0772      0.16  Q  V      |         |         |         |  
   14+10       0.0783      0.16  Q  V      |         |         |         |  
   14+15       0.0794      0.17  Q  V      |         |         |         |  
   14+20       0.0806      0.17  Q  V      |         |         |         |  
   14+25       0.0818      0.18  Q   V     |         |         |         |  
   14+30       0.0831      0.18  Q   V     |         |         |         |  
   14+35       0.0844      0.19  Q   V     |         |         |         |  
   14+40       0.0857      0.19  Q   V     |         |         |         |  
   14+45       0.0870      0.20  Q   V     |         |         |         |  
   14+50       0.0884      0.20  Q   V     |         |         |         |  
   14+55       0.0898      0.21  Q   V     |         |         |         |  
   15+ 0       0.0913      0.21  Q   V     |         |         |         |  
   15+ 5       0.0928      0.22  Q   V     |         |         |         |  
   15+10       0.0944      0.23  Q   V     |         |         |         |  
   15+15       0.0960      0.24  Q   V     |         |         |         |  
   15+20       0.0977      0.25  Q   V     |         |         |         |  
   15+25       0.0995      0.26  Q   V     |         |         |         |  
   15+30       0.1013      0.27  Q   V     |         |         |         |  
   15+35       0.1032      0.28  Q    V    |         |         |         |  
   15+40       0.1053      0.30  Q    V    |         |         |         |  
   15+45       0.1079      0.38  Q    V    |         |         |         |  
   15+50       0.1122      0.62  |Q   V    |         |         |         |  
   15+55       0.1203      1.17  | Q  V    |         |         |         |  
   16+ 0       0.1362      2.31  |   Q V   |         |         |         |  
   16+ 5       0.1690      4.76  |       VQ|         |         |         |  
   16+10       0.2289      8.71  |         |V     Q  |         |         |  
   16+15       0.3184     13.00  |         |    V    |    Q    |         |  
   16+20       0.4528     19.51  |         |         | V       |        Q|  
   16+25       0.5471     13.69  |         |         |     VQ  |         |  
   16+30       0.6017      7.93  |         |    Q    |        V|         |  
   16+35       0.6402      5.59  |         |Q        |         |V        |  
   16+40       0.6694      4.24  |       Q |         |         | V       |  
   16+45       0.6925      3.36  |     Q   |         |         |   V     |  
   16+50       0.7110      2.69  |    Q    |         |         |   V     |  
   16+55       0.7259      2.16  |   Q     |         |         |    V    |  
   17+ 0       0.7376      1.70  |  Q      |         |         |     V   |  
   17+ 5       0.7466      1.31  | Q       |         |         |     V   |  
   17+10       0.7535      1.00  | Q       |         |         |      V  |  
   17+15       0.7582      0.68  |Q        |         |         |      V  |  
   17+20       0.7616      0.50  |Q        |         |         |      V  |  
   17+25       0.7647      0.44  Q         |         |         |      V  |  
   17+30       0.7674      0.40  Q         |         |         |      V  |  
   17+35       0.7698      0.34  Q         |         |         |      V  |  
   17+40       0.7721      0.33  Q         |         |         |      V  |  
   17+45       0.7744      0.33  Q         |         |         |       V |  
   17+50       0.7763      0.28  Q         |         |         |       V |  
   17+55       0.7779      0.23  Q         |         |         |       V |  



   18+ 0       0.7792      0.19  Q         |         |         |       V |  
   18+ 5       0.7804      0.17  Q         |         |         |       V |  
   18+10       0.7813      0.13  Q         |         |         |       V |  
   18+15       0.7822      0.12  Q         |         |         |       V |  
   18+20       0.7830      0.11  Q         |         |         |       V |  
   18+25       0.7837      0.11  Q         |         |         |       V |  
   18+30       0.7844      0.10  Q         |         |         |       V |  
   18+35       0.7851      0.10  Q         |         |         |       V |  
   18+40       0.7857      0.10  Q         |         |         |       V |  
   18+45       0.7864      0.09  Q         |         |         |       V |  
   18+50       0.7870      0.09  Q         |         |         |       V |  
   18+55       0.7876      0.09  Q         |         |         |       V |  
   19+ 0       0.7882      0.09  Q         |         |         |       V |  
   19+ 5       0.7888      0.08  Q         |         |         |       V |  
   19+10       0.7893      0.08  Q         |         |         |       V |  
   19+15       0.7899      0.08  Q         |         |         |       V |  
   19+20       0.7904      0.08  Q         |         |         |       V |  
   19+25       0.7909      0.08  Q         |         |         |       V |  
   19+30       0.7915      0.08  Q         |         |         |       V |  
   19+35       0.7920      0.07  Q         |         |         |       V |  
   19+40       0.7925      0.07  Q         |         |         |       V |  
   19+45       0.7930      0.07  Q         |         |         |        V|  
   19+50       0.7934      0.07  Q         |         |         |        V|  
   19+55       0.7939      0.07  Q         |         |         |        V|  
   20+ 0       0.7944      0.07  Q         |         |         |        V|  
   20+ 5       0.7949      0.07  Q         |         |         |        V|  
   20+10       0.7953      0.07  Q         |         |         |        V|  
   20+15       0.7958      0.07  Q         |         |         |        V|  
   20+20       0.7962      0.06  Q         |         |         |        V|  
   20+25       0.7966      0.06  Q         |         |         |        V|  
   20+30       0.7971      0.06  Q         |         |         |        V|  
   20+35       0.7975      0.06  Q         |         |         |        V|  
   20+40       0.7979      0.06  Q         |         |         |        V|  
   20+45       0.7983      0.06  Q         |         |         |        V|  
   20+50       0.7987      0.06  Q         |         |         |        V|  
   20+55       0.7991      0.06  Q         |         |         |        V|  
   21+ 0       0.7996      0.06  Q         |         |         |        V|  
   21+ 5       0.7999      0.06  Q         |         |         |        V|  
   21+10       0.8003      0.06  Q         |         |         |        V|  
   21+15       0.8007      0.06  Q         |         |         |        V|  
   21+20       0.8011      0.06  Q         |         |         |        V|  
   21+25       0.8015      0.06  Q         |         |         |        V|  
   21+30       0.8019      0.05  Q         |         |         |        V|  
   21+35       0.8022      0.05  Q         |         |         |        V|  
   21+40       0.8026      0.05  Q         |         |         |        V|  
   21+45       0.8030      0.05  Q         |         |         |        V|  
   21+50       0.8033      0.05  Q         |         |         |        V|  
   21+55       0.8037      0.05  Q         |         |         |        V|  
   22+ 0       0.8040      0.05  Q         |         |         |        V|  
   22+ 5       0.8044      0.05  Q         |         |         |        V|  
   22+10       0.8047      0.05  Q         |         |         |        V|  
   22+15       0.8051      0.05  Q         |         |         |        V|  
   22+20       0.8054      0.05  Q         |         |         |        V|  
   22+25       0.8058      0.05  Q         |         |         |        V|  
   22+30       0.8061      0.05  Q         |         |         |        V|  
   22+35       0.8064      0.05  Q         |         |         |        V|  
   22+40       0.8068      0.05  Q         |         |         |        V|  
   22+45       0.8071      0.05  Q         |         |         |        V|  
   22+50       0.8074      0.05  Q         |         |         |        V|  
   22+55       0.8077      0.05  Q         |         |         |        V|  
   23+ 0       0.8080      0.05  Q         |         |         |        V|  
   23+ 5       0.8084      0.05  Q         |         |         |        V|  
   23+10       0.8087      0.05  Q         |         |         |        V|  
   23+15       0.8090      0.05  Q         |         |         |        V|  
   23+20       0.8093      0.04  Q         |         |         |        V|  
   23+25       0.8096      0.04  Q         |         |         |        V|  
   23+30       0.8099      0.04  Q         |         |         |        V|  
   23+35       0.8102      0.04  Q         |         |         |        V|  
   23+40       0.8105      0.04  Q         |         |         |        V|  
   23+45       0.8108      0.04  Q         |         |         |        V|  
   23+50       0.8111      0.04  Q         |         |         |        V|  



   23+55       0.8114      0.04  Q         |         |         |        V|  
   24+ 0       0.8117      0.04  Q         |         |         |        V|  
   24+ 5       0.8120      0.04  Q         |         |         |        V|  
   24+10       0.8122      0.04  Q         |         |         |        V|  
   24+15       0.8125      0.03  Q         |         |         |        V|  
   24+20       0.8126      0.02  Q         |         |         |        V|  
   24+25       0.8127      0.01  Q         |         |         |        V|  
   24+30       0.8128      0.01  Q         |         |         |        V|  
   24+35       0.8129      0.01  Q         |         |         |        V|  
   24+40       0.8129      0.01  Q         |         |         |        V|  
   24+45       0.8129      0.00  Q         |         |         |        V|  
   24+50       0.8130      0.00  Q         |         |         |        V|  
   24+55       0.8130      0.00  Q         |         |         |        V|  
   25+ 0       0.8130      0.00  Q         |         |         |        V|  
   25+ 5       0.8130      0.00  Q         |         |         |        V|  
   25+10       0.8130      0.00  Q         |         |         |        V|  
   25+15       0.8130      0.00  Q         |         |         |        V|  
   25+20       0.8130      0.00  Q         |         |         |        V|  
   25+25       0.8130      0.00  Q         |         |         |        V|  
   25+30       0.8130      0.00  Q         |         |         |        V|  
   25+35       0.8130      0.00  Q         |         |         |        V|  
   25+40       0.8130      0.00  Q         |         |         |        V|  
   25+45       0.8130      0.00  Q         |         |         |        V|  
   25+50       0.8130      0.00  Q         |         |         |        V|  
   25+55       0.8130      0.00  Q         |         |         |        V|  
   26+ 0       0.8130      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   470.500(Ft.) 
 Bottom (of initial area) elevation =   443.000(Ft.) 
 Difference in elevation =    27.500(Ft.) 
 Slope =    0.09167  s(%)=       9.17 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.148 min. 
 Rainfall intensity =      1.429(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.743 
 Subarea runoff =      0.276(CFS) 
 Total initial stream area =        0.260(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      1.933(CFS) 
 Depth of flow =   0.107(Ft.), Average velocity =   3.362(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      1.934(CFS) 
   '     '  flow top width =     10.724(Ft.) 



   '     '    velocity=    3.362(Ft/s) 
   '     '  area =      0.575(Sq.Ft) 
   '     '  Froude number =     2.559  
 
 Upstream point elevation =   443.000(Ft.) 
 Downstream point elevation =   365.500(Ft.) 
 Flow length =   340.000(Ft.) 
 Travel time  =    1.69 min. 
 Time of concentration =   12.83 min. 
 Depth of flow =   0.107(Ft.) 
 Average velocity =   3.362(Ft/s) 
 Total irregular channel flow =     1.933(CFS) 
 Irregular channel normal depth above invert elev. =   0.107(Ft.) 
 Average velocity of channel(s) =   3.362(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.318(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.729 
 Subarea runoff =      3.222(CFS) for    3.380(Ac.) 
 Total runoff =      3.498(CFS) Total area =        3.64(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.134(Ft.), Average velocity =   3.899(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      103.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   365.500(Ft.) 
 End of street segment elevation =   355.000(Ft.) 
 Length of street segment  =   614.000(Ft.) 
 Height of curb above gutter flowline  =    4.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   6.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  1.500(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      5.021(CFS) 
 Depth of flow =   0.327(Ft.), Average velocity =   3.234(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  12.114(Ft.) 
 Flow velocity =   3.23(Ft/s) 
 Travel time =    3.16 min.     TC =   16.00  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.161(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.755 
 Subarea runoff =      2.965(CFS) for    3.730(Ac.) 



 Total runoff =      6.463(CFS) Total area =        7.37(Ac.) 
 Area averaged Fm value =    0.187(In/Hr) 
 Street flow at end of street =      6.463(CFS) 
 Half street flow at end of street =      6.463(CFS) 
 Depth of flow =   0.357(Ft.), Average velocity =   3.306(Ft/s) 
 Warning: depth of flow exceeds top of curb 
 Distance that curb overflow reaches into property =    1.21(Ft.) 
 Flow width (from curb towards crown)=  13.622(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      104.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   349.000(Ft.) 
 Downstream point/station elevation =   337.000(Ft.) 
 Pipe length  =   254.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.463(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     6.463(CFS) 
 Normal flow depth in pipe =    5.88(In.) 
 Flow top width inside pipe =   20.64(In.) 
 Critical Depth =   10.81(In.) 
 Pipe flow velocity =     10.84(Ft/s) 
 Travel time through pipe =    0.39 min. 
 Time of concentration (TC) =    16.39 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      104.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      7.370(Ac.) 
 Runoff from this stream =      6.463(CFS) 
 Time of concentration =   16.39 min. 
 Rainfall intensity =     1.145(In/Hr) 
 Area averaged loss rate (Fm) =    0.1867(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.7469 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      106.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   365.000(Ft.) 
 Bottom (of initial area) elevation =   362.500(Ft.) 
 Difference in elevation =     2.500(Ft.) 
 Slope =    0.00833  s(%)=       0.83 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.923 min. 
 Rainfall intensity =      1.527(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.826 
 Subarea runoff =      1.010(CFS) 
 Total initial stream area =        0.800(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 



 Top of street segment elevation =   362.500(Ft.) 
 End of street segment elevation =   344.000(Ft.) 
 Length of street segment  =   554.000(Ft.) 
 Height of curb above gutter flowline  =    4.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   6.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  1.500(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.629(CFS) 
 Depth of flow =   0.215(Ft.), Average velocity =   3.229(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.476(Ft.) 
 Flow velocity =   3.23(Ft/s) 
 Travel time =    2.86 min.     TC =   12.78  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.321(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.815 
 Subarea runoff =      1.143(CFS) for    1.200(Ac.) 
 Total runoff =      2.152(CFS) Total area =        2.00(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      2.152(CFS) 
 Half street flow at end of street =      2.152(CFS) 
 Depth of flow =   0.232(Ft.), Average velocity =   3.431(Ft/s) 
 Flow width (from curb towards crown)=   7.364(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      104.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   337.500(Ft.) 
 Downstream point/station elevation =   337.000(Ft.) 
 Pipe length  =    16.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.152(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     2.152(CFS) 
 Normal flow depth in pipe =    4.14(In.) 
 Flow top width inside pipe =   15.15(In.) 
 Critical Depth =    6.64(In.) 
 Pipe flow velocity =      7.01(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    12.82 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      104.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      2.000(Ac.) 
 Runoff from this stream =      2.152(CFS) 
 Time of concentration =   12.82 min. 
 Rainfall intensity =     1.319(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 



 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      7.37     6.463     16.39    0.187      1.145 
 2      2.00     2.152     12.82    0.125      1.319 
 Qmax(1) = 
     1.000 *    1.000 *     6.463) + 
     0.855 *    1.000 *     2.152) + =       8.303 
 Qmax(2) = 
     1.181 *    0.782 *     6.463) + 
     1.000 *    1.000 *     2.152) + =       8.123 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        6.463       2.152 
 Maximum flow rates at confluence using above data: 
         8.303        8.123 
 Area of streams before confluence: 
         7.370        2.000 
 Effective area values after confluence: 
         9.370        7.765 
 Results of confluence: 
 Total flow rate =      8.303(CFS) 
 Time of concentration =    16.389 min. 
 Effective stream area after confluence =      9.370(Ac.) 
 Study area average Pervious fraction(Ap) =  0.694 
 Study area average soil loss rate(Fm) =    0.174(In/Hr) 
 Study area total (this main stream) =       9.37(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   337.000(Ft.) 
 Downstream point/station elevation =   327.000(Ft.) 
 Pipe length  =   281.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.303(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     8.303(CFS) 
 Normal flow depth in pipe =    7.18(In.) 
 Flow top width inside pipe =   21.98(In.) 
 Critical Depth =   12.32(In.) 
 Pipe flow velocity =     10.52(Ft/s) 
 Travel time through pipe =    0.45 min. 
 Time of concentration (TC) =    16.83 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      9.370(Ac.) 
 Runoff from this stream =      8.303(CFS) 
 Time of concentration =   16.83 min. 
 Rainfall intensity =     1.128(In/Hr) 
 Area averaged loss rate (Fm) =    0.1736(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6942 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      109.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 



 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   531.000(Ft.) 
 Top (of initial area) elevation =   355.000(Ft.) 
 Bottom (of initial area) elevation =   334.000(Ft.) 
 Difference in elevation =    21.000(Ft.) 
 Slope =    0.03955  s(%)=       3.95 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.132 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.602(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.830 
 Subarea runoff =      4.719(CFS) 
 Total initial stream area =        3.550(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   328.000(Ft.) 
 Downstream point/station elevation =   327.000(Ft.) 
 Pipe length  =    59.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.719(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     4.719(CFS) 
 Normal flow depth in pipe =    7.29(In.) 
 Flow top width inside pipe =   17.67(In.) 
 Critical Depth =   10.01(In.) 
 Pipe flow velocity =      7.03(Ft/s) 
 Travel time through pipe =    0.14 min. 
 Time of concentration (TC) =     9.27 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      3.550(Ac.) 
 Runoff from this stream =      4.719(CFS) 
 Time of concentration =    9.27 min. 
 Rainfall intensity =     1.588(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      9.37     8.303     16.83    0.174      1.128 
 2      3.55     4.719      9.27    0.125      1.588 
 Qmax(1) = 
     1.000 *    1.000 *     8.303) + 
     0.685 *    1.000 *     4.719) + =      11.537 
 Qmax(2) = 
     1.482 *    0.551 *     8.303) + 
     1.000 *    1.000 *     4.719) + =      11.499 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        8.303       4.719 
 Maximum flow rates at confluence using above data: 
        11.537       11.499 



 Area of streams before confluence: 
         9.370        3.550 
 Effective area values after confluence: 
        12.920        8.711 
 Results of confluence: 
 Total flow rate =     11.537(CFS) 
 Time of concentration =    16.834 min. 
 Effective stream area after confluence =     12.920(Ac.) 
 Study area average Pervious fraction(Ap) =  0.641 
 Study area average soil loss rate(Fm) =    0.160(In/Hr) 
 Study area total (this main stream) =      12.92(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   327.000(Ft.) 
 Downstream point/station elevation =   310.000(Ft.) 
 Pipe length  =   212.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.537(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =    11.537(CFS) 
 Normal flow depth in pipe =    6.90(In.) 
 Flow top width inside pipe =   21.72(In.) 
 Critical Depth =   14.64(In.) 
 Pipe flow velocity =     15.45(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =    17.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      110.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     12.920(Ac.) 
 Runoff from this stream =     11.537(CFS) 
 Time of concentration =   17.06 min. 
 Rainfall intensity =     1.119(In/Hr) 
 Area averaged loss rate (Fm) =    0.1602(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6409 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      113.000 to Point/Station      114.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   434.000(Ft.) 
 Top (of initial area) elevation =   356.000(Ft.) 
 Bottom (of initial area) elevation =   316.500(Ft.) 
 Difference in elevation =    39.500(Ft.) 
 Slope =    0.09101  s(%)=       9.10 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.131 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.846(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.839 
 Subarea runoff =      1.177(CFS) 
 Total initial stream area =        0.760(Ac.) 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   310.500(Ft.) 
 Downstream point/station elevation =   310.000(Ft.) 
 Pipe length  =    28.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.177(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     1.177(CFS) 
 Normal flow depth in pipe =    3.52(In.) 
 Flow top width inside pipe =   14.29(In.) 
 Critical Depth =    4.87(In.) 
 Pipe flow velocity =      4.82(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =     7.23 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      110.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.760(Ac.) 
 Runoff from this stream =      1.177(CFS) 
 Time of concentration =    7.23 min. 
 Rainfall intensity =     1.832(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      111.000 to Point/Station      112.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   408.000(Ft.) 
 Top (of initial area) elevation =   336.000(Ft.) 
 Bottom (of initial area) elevation =   316.500(Ft.) 
 Difference in elevation =    19.500(Ft.) 
 Slope =    0.04779  s(%)=       4.78 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.913 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.739(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.835 
 Subarea runoff =      1.090(CFS) 
 Total initial stream area =        0.750(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   310.500(Ft.) 
 Downstream point/station elevation =   310.000(Ft.) 
 Pipe length  =    14.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.090(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     1.090(CFS) 
 Normal flow depth in pipe =    2.86(In.) 



 Flow top width inside pipe =   13.17(In.) 
 Critical Depth =    4.67(In.) 
 Pipe flow velocity =      6.02(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     7.95 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      110.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.750(Ac.) 
 Runoff from this stream =      1.090(CFS) 
 Time of concentration =    7.95 min. 
 Rainfall intensity =     1.734(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     12.92    11.537     17.06    0.160      1.119 
 2      0.76     1.177      7.23    0.125      1.832 
 3      0.75     1.090      7.95    0.125      1.734 
 Qmax(1) = 
     1.000 *    1.000 *    11.537) + 
     0.582 *    1.000 *     1.177) + 
     0.618 *    1.000 *     1.090) + =      12.896 
 Qmax(2) = 
     1.744 *    0.424 *    11.537) + 
     1.000 *    1.000 *     1.177) + 
     1.061 *    0.909 *     1.090) + =      10.750 
 Qmax(3) = 
     1.642 *    0.466 *    11.537) + 
     0.943 *    1.000 *     1.177) + 
     1.000 *    1.000 *     1.090) + =      11.028 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       11.537       1.177       1.090 
 Maximum flow rates at confluence using above data: 
        12.896       10.750       11.028 
 Area of streams before confluence: 
        12.920        0.760        0.750 
 Effective area values after confluence: 
        14.430        6.914        7.531 
 Results of confluence: 
 Total flow rate =     12.896(CFS) 
 Time of concentration =    17.062 min. 
 Effective stream area after confluence =     14.430(Ac.) 
 Study area average Pervious fraction(Ap) =  0.626 
 Study area average soil loss rate(Fm) =    0.157(In/Hr) 
 Study area total (this main stream) =      14.43(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   310.000(Ft.) 
 Downstream point/station elevation =   309.000(Ft.) 
 Pipe length  =   396.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.896(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    12.896(CFS) 
 Normal flow depth in pipe =   15.49(In.) 
 Flow top width inside pipe =   35.65(In.) 
 Critical Depth =   13.70(In.) 



 Pipe flow velocity =      4.43(Ft/s) 
 Travel time through pipe =    1.49 min. 
 Time of concentration (TC) =    18.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      115.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     14.430(Ac.) 
 Runoff from this stream =     12.896(CFS) 
 Time of concentration =   18.55 min. 
 Rainfall intensity =     1.067(In/Hr) 
 Area averaged loss rate (Fm) =    0.1565(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6261 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      116.000 to Point/Station      117.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   320.000(Ft.) 
 Bottom (of initial area) elevation =   318.000(Ft.) 
 Difference in elevation =     2.000(Ft.) 
 Slope =    0.00667  s(%)=       0.67 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.376 min. 
 Rainfall intensity =      1.489(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.824 
 Subarea runoff =      2.774(CFS) 
 Total initial stream area =        2.260(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      117.000 to Point/Station      115.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   318.000(Ft.) 
 End of street segment elevation =   309.000(Ft.) 
 Length of street segment  =   659.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.600(CFS) 
 Depth of flow =   0.305(Ft.), Average velocity =   2.493(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.922(Ft.) 
 Flow velocity =   2.49(Ft/s) 



 Travel time =    4.41 min.     TC =   14.78  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.215(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.807 
 Subarea runoff =      3.544(CFS) for    4.180(Ac.) 
 Total runoff =      6.318(CFS) Total area =        6.44(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      6.318(CFS) 
 Half street flow at end of street =      3.159(CFS) 
 Depth of flow =   0.332(Ft.), Average velocity =   2.678(Ft/s) 
 Flow width (from curb towards crown)=  10.261(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      117.000 to Point/Station      115.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      6.440(Ac.) 
 Runoff from this stream =      6.318(CFS) 
 Time of concentration =   14.78 min. 
 Rainfall intensity =     1.215(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      118.000 to Point/Station      119.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   349.500(Ft.) 
 Bottom (of initial area) elevation =   343.000(Ft.) 
 Difference in elevation =     6.500(Ft.) 
 Slope =    0.02167  s(%)=       2.17 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.197 min. 
 Rainfall intensity =      1.705(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.834 
 Subarea runoff =      3.028(CFS) 
 Total initial stream area =        2.130(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      119.000 to Point/Station      120.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   343.000(Ft.) 
 End of street segment elevation =   317.000(Ft.) 
 Length of street segment  =   597.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 



 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.735(CFS) 
 Depth of flow =   0.264(Ft.), Average velocity =   3.959(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.866(Ft.) 
 Flow velocity =   3.96(Ft/s) 
 Travel time =    2.51 min.     TC =   10.71  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.462(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.823 
 Subarea runoff =      3.265(CFS) for    3.100(Ac.) 
 Total runoff =      6.293(CFS) Total area =        5.23(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      6.293(CFS) 
 Half street flow at end of street =      3.146(CFS) 
 Depth of flow =   0.284(Ft.), Average velocity =   4.200(Ft/s) 
 Flow width (from curb towards crown)=   7.890(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      120.000 to Point/Station      121.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   311.000(Ft.) 
 Downstream point/station elevation =   310.000(Ft.) 
 Pipe length  =    79.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.293(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     6.293(CFS) 
 Normal flow depth in pipe =    9.34(In.) 
 Flow top width inside pipe =   17.99(In.) 
 Critical Depth =   11.63(In.) 
 Pipe flow velocity =      6.79(Ft/s) 
 Travel time through pipe =    0.19 min. 
 Time of concentration (TC) =    10.90 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      120.000 to Point/Station      121.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 1 
 Stream flow area =      5.230(Ac.) 
 Runoff from this stream =      6.293(CFS) 
 Time of concentration =   10.90 min. 
 Rainfall intensity =     1.447(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



 Process from Point/Station      111.000 to Point/Station      121.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   491.000(Ft.) 
 Top (of initial area) elevation =   336.000(Ft.) 
 Bottom (of initial area) elevation =   316.500(Ft.) 
 Difference in elevation =    19.500(Ft.) 
 Slope =    0.03971  s(%)=       3.97 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.843 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.632(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.831 
 Subarea runoff =      0.692(CFS) 
 Total initial stream area =        0.510(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      111.000 to Point/Station      121.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 2 
 Stream flow area =      0.510(Ac.) 
 Runoff from this stream =      0.692(CFS) 
 Time of concentration =    8.84 min. 
 Rainfall intensity =     1.632(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      5.23     6.293     10.90    0.125      1.447 
 2      0.51     0.692      8.84    0.125      1.632 
 Qmax(1) = 
     1.000 *    1.000 *     6.293) + 
     0.877 *    1.000 *     0.692) + =       6.900 
 Qmax(2) = 
     1.140 *    0.811 *     6.293) + 
     1.000 *    1.000 *     0.692) + =       6.509 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        6.293       0.692 
 Maximum flow rates at confluence using above data: 
         6.900        6.509 
 Area of streams before confluence: 
         5.230        0.510 
 Effective area values after confluence: 
         5.740        4.751 
 Results of confluence: 
 Total flow rate =      6.900(CFS) 
 Time of concentration =    10.904 min. 
 Effective stream area after confluence =      5.740(Ac.) 
 Study area average Pervious fraction(Ap) =  0.500 
 Study area average soil loss rate(Fm) =    0.125(In/Hr) 
 Study area total (this main stream) =       5.74(Ac.) 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   310.000(Ft.) 
 Downstream point/station elevation =   309.000(Ft.) 
 Pipe length  =    44.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.900(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     6.900(CFS) 
 Normal flow depth in pipe =    8.31(In.) 
 Flow top width inside pipe =   17.95(In.) 
 Critical Depth =   12.19(In.) 
 Pipe flow velocity =      8.65(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    10.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      115.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      5.740(Ac.) 
 Runoff from this stream =      6.900(CFS) 
 Time of concentration =   10.99 min. 
 Rainfall intensity =     1.441(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     14.43    12.896     18.55    0.157      1.067 
 2      6.44     6.318     14.78    0.125      1.215 
 3      5.74     6.900     10.99    0.125      1.441 
 Qmax(1) = 
     1.000 *    1.000 *    12.896) + 
     0.864 *    1.000 *     6.318) + 
     0.716 *    1.000 *     6.900) + =      23.291 
 Qmax(2) = 
     1.163 *    0.797 *    12.896) + 
     1.000 *    1.000 *     6.318) + 
     0.829 *    1.000 *     6.900) + =      23.988 
 Qmax(3) = 
     1.411 *    0.592 *    12.896) + 
     1.207 *    0.743 *     6.318) + 
     1.000 *    1.000 *     6.900) + =      23.346 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       13.896       7.318       7.900 
 Maximum flow rates at confluence using above data: 
        23.291       23.988       23.346 
 Area of streams before confluence: 
        14.430        6.440        5.740 
 Effective area values after confluence: 
        26.610       23.678       19.075 
 
 
 Results of confluence: 
 Total flow rate =     23.988(CFS) 
 Time of concentration =    14.782 min. 
 Effective stream area after confluence  =     23.678(Ac.) 
 Study area average Pervious fraction(Ap) =  0.568 
 Study area average soil loss rate(Fm) =    0.142(In/Hr) 
 Study area total =      26.61(Ac.) 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      115.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 The area added to the existing stream with this TC 
 does not add flow per Para 6b, Page D-15 of the OCHM,  
 therefore the upstream flow rate of Q =     23.988(CFS) is being used 
 Time of concentration =    14.78 min. 
 Rainfall intensity =      1.215(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.792 
 Subarea runoff =      0.000(CFS) for    0.790(Ac.) 
 Total runoff =     23.988(CFS) Total area =       24.47(Ac.) 
 Area averaged Fm value =    0.146(In/Hr) 
 End of computations, total study area =           27.40 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.581  
 Area averaged SCS curve number (AMC 2) =  70.6 
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 RANCHO LA HABRA HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'A' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, FEBRUARY 5, 2018 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  70.6      27.4          1.00     C     0.250     0.581    0.145 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.145 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
     15.91   0.581         70.6      51.7       9.33     0.002 
     11.48   0.419         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.374 
 Area-averaged low loss fraction, Yb =  0.626 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.246 (hours) 
 Watershed area =      27.39(Ac.) 
 Catchment Lag time =   0.197 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 42.2926 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.145(In/Hr) 
 Average low loss rate fraction (Yb) = 0.626 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of      27.39(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 



 30-minute factor = 0.999    Adjusted rainfall =  0.399(In) 
 1-hour factor = 0.999       Adjusted rainfall =  0.529(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       331.25 (CFS)) 
 
   1                3.384                  11.210 
   2               16.590                  43.745 
   3               51.005                 113.997 
   4               70.977                  66.157 
   5               80.535                  31.661 
   6               86.857                  20.941 
   7               91.307                  14.739 
   8               94.464                  10.458 
   9               96.562                   6.951 
  10               97.850                   4.267 
  11               98.423                   1.898 
  12               98.861                   1.450 
  13               99.172                   1.030 
  14               99.468                   0.979 
  15               99.750                   0.935 
  16               99.905                   0.514 
  17              100.000                   0.314 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2531               0.0633 
   3              0.2995               0.0464 
   4              0.3376               0.0380 
   5              0.3703               0.0328 
   6              0.3995               0.0291 
   7              0.4253               0.0258 
   8              0.4490               0.0237 
   9              0.4710               0.0220 
  10              0.4916               0.0206 
  11              0.5109               0.0194 
  12              0.5293               0.0184 
  13              0.5497               0.0204 
  14              0.5693               0.0196 
  15              0.5882               0.0189 
  16              0.6064               0.0182 
  17              0.6241               0.0176 
  18              0.6412               0.0171 
  19              0.6578               0.0166 
  20              0.6739               0.0161 
  21              0.6897               0.0157 
  22              0.7050               0.0153 
  23              0.7200               0.0150 
  24              0.7346               0.0146 
  25              0.7489               0.0143 
  26              0.7629               0.0140 
  27              0.7767               0.0137 
  28              0.7902               0.0135 
  29              0.8034               0.0132 
  30              0.8164               0.0130 
  31              0.8291               0.0128 
  32              0.8417               0.0125 
  33              0.8540               0.0123 
  34              0.8661               0.0121 
  35              0.8781               0.0120 
  36              0.8899               0.0118 
  37              0.9010               0.0112 



  38              0.9120               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9441               0.0106 
  42              0.9545               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0143               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0611               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1312               0.0085 
  62              1.1396               0.0084 
  63              1.1480               0.0083 
  64              1.1562               0.0083 
  65              1.1644               0.0082 
  66              1.1725               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2448               0.0062 
  77              1.2509               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3586               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 
 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 
 105              1.4050               0.0050 
 106              1.4100               0.0050 
 107              1.4149               0.0050 
 108              1.4199               0.0049 



 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4345               0.0049 
 112              1.4393               0.0048 
 113              1.4441               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4677               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4907               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5042               0.0045 
 127              1.5087               0.0045 
 128              1.5131               0.0044 
 129              1.5176               0.0044 
 130              1.5219               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5521               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5689               0.0042 
 142              1.5731               0.0042 
 143              1.5772               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5895               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6411               0.0039 
 160              1.6450               0.0039 
 161              1.6488               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6790               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6901               0.0037 
 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 
 176              1.7047               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 



 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7298               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7508               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7646               0.0034 
 194              1.7680               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7782               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7883               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8016               0.0033 
 205              1.8049               0.0033 
 206              1.8082               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8180               0.0033 
 210              1.8213               0.0033 
 211              1.8245               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8501               0.0032 
 220              1.8533               0.0032 
 221              1.8564               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8658               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8782               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8996               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9176               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 
 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9324               0.0029 
 247              1.9354               0.0029 
 248              1.9383               0.0029 
 249              1.9412               0.0029 
 250              1.9442               0.0029 



 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9557               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9870               0.0028 
 266              1.9898               0.0028 
 267              1.9926               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0120               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0311               0.0027 
 282              2.0338               0.0027 
 283              2.0365               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0017              0.0010 
   2              0.0027           0.0017              0.0010 
   3              0.0027           0.0017              0.0010 
   4              0.0027           0.0017              0.0010 
   5              0.0027           0.0017              0.0010 
   6              0.0027           0.0017              0.0010 
   7              0.0027           0.0017              0.0010 
   8              0.0027           0.0017              0.0010 
   9              0.0027           0.0017              0.0010 
  10              0.0027           0.0017              0.0010 
  11              0.0028           0.0017              0.0010 
  12              0.0028           0.0017              0.0010 
  13              0.0028           0.0017              0.0010 
  14              0.0028           0.0017              0.0010 
  15              0.0028           0.0018              0.0010 
  16              0.0028           0.0018              0.0010 
  17              0.0028           0.0018              0.0011 
  18              0.0028           0.0018              0.0011 
  19              0.0028           0.0018              0.0011 
  20              0.0028           0.0018              0.0011 
  21              0.0029           0.0018              0.0011 
  22              0.0029           0.0018              0.0011 
  23              0.0029           0.0018              0.0011 
  24              0.0029           0.0018              0.0011 
  25              0.0029           0.0018              0.0011 
  26              0.0029           0.0018              0.0011 
  27              0.0029           0.0018              0.0011 
  28              0.0029           0.0018              0.0011 



  29              0.0029           0.0018              0.0011 
  30              0.0030           0.0018              0.0011 
  31              0.0030           0.0019              0.0011 
  32              0.0030           0.0019              0.0011 
  33              0.0030           0.0019              0.0011 
  34              0.0030           0.0019              0.0011 
  35              0.0030           0.0019              0.0011 
  36              0.0030           0.0019              0.0011 
  37              0.0030           0.0019              0.0011 
  38              0.0030           0.0019              0.0011 
  39              0.0031           0.0019              0.0011 
  40              0.0031           0.0019              0.0011 
  41              0.0031           0.0019              0.0012 
  42              0.0031           0.0019              0.0012 
  43              0.0031           0.0020              0.0012 
  44              0.0031           0.0020              0.0012 
  45              0.0031           0.0020              0.0012 
  46              0.0031           0.0020              0.0012 
  47              0.0032           0.0020              0.0012 
  48              0.0032           0.0020              0.0012 
  49              0.0032           0.0020              0.0012 
  50              0.0032           0.0020              0.0012 
  51              0.0032           0.0020              0.0012 
  52              0.0032           0.0020              0.0012 
  53              0.0033           0.0020              0.0012 
  54              0.0033           0.0020              0.0012 
  55              0.0033           0.0021              0.0012 
  56              0.0033           0.0021              0.0012 
  57              0.0033           0.0021              0.0012 
  58              0.0033           0.0021              0.0012 
  59              0.0033           0.0021              0.0012 
  60              0.0034           0.0021              0.0013 
  61              0.0034           0.0021              0.0013 
  62              0.0034           0.0021              0.0013 
  63              0.0034           0.0021              0.0013 
  64              0.0034           0.0021              0.0013 
  65              0.0034           0.0022              0.0013 
  66              0.0035           0.0022              0.0013 
  67              0.0035           0.0022              0.0013 
  68              0.0035           0.0022              0.0013 
  69              0.0035           0.0022              0.0013 
  70              0.0035           0.0022              0.0013 
  71              0.0035           0.0022              0.0013 
  72              0.0036           0.0022              0.0013 
  73              0.0036           0.0022              0.0013 
  74              0.0036           0.0023              0.0013 
  75              0.0036           0.0023              0.0014 
  76              0.0036           0.0023              0.0014 
  77              0.0037           0.0023              0.0014 
  78              0.0037           0.0023              0.0014 
  79              0.0037           0.0023              0.0014 
  80              0.0037           0.0023              0.0014 
  81              0.0037           0.0023              0.0014 
  82              0.0038           0.0024              0.0014 
  83              0.0038           0.0024              0.0014 
  84              0.0038           0.0024              0.0014 
  85              0.0038           0.0024              0.0014 
  86              0.0038           0.0024              0.0014 
  87              0.0039           0.0024              0.0014 
  88              0.0039           0.0024              0.0015 
  89              0.0039           0.0025              0.0015 
  90              0.0039           0.0025              0.0015 
  91              0.0040           0.0025              0.0015 
  92              0.0040           0.0025              0.0015 
  93              0.0040           0.0025              0.0015 
  94              0.0040           0.0025              0.0015 
  95              0.0041           0.0025              0.0015 
  96              0.0041           0.0026              0.0015 
  97              0.0041           0.0026              0.0015 
  98              0.0041           0.0026              0.0015 
  99              0.0042           0.0026              0.0016 



 100              0.0042           0.0026              0.0016 
 101              0.0042           0.0027              0.0016 
 102              0.0043           0.0027              0.0016 
 103              0.0043           0.0027              0.0016 
 104              0.0043           0.0027              0.0016 
 105              0.0044           0.0027              0.0016 
 106              0.0044           0.0027              0.0016 
 107              0.0044           0.0028              0.0017 
 108              0.0044           0.0028              0.0017 
 109              0.0045           0.0028              0.0017 
 110              0.0045           0.0028              0.0017 
 111              0.0045           0.0028              0.0017 
 112              0.0046           0.0029              0.0017 
 113              0.0046           0.0029              0.0017 
 114              0.0046           0.0029              0.0017 
 115              0.0047           0.0029              0.0018 
 116              0.0047           0.0030              0.0018 
 117              0.0048           0.0030              0.0018 
 118              0.0048           0.0030              0.0018 
 119              0.0049           0.0030              0.0018 
 120              0.0049           0.0031              0.0018 
 121              0.0049           0.0031              0.0018 
 122              0.0050           0.0031              0.0019 
 123              0.0050           0.0031              0.0019 
 124              0.0051           0.0032              0.0019 
 125              0.0051           0.0032              0.0019 
 126              0.0051           0.0032              0.0019 
 127              0.0052           0.0033              0.0019 
 128              0.0052           0.0033              0.0020 
 129              0.0053           0.0033              0.0020 
 130              0.0054           0.0034              0.0020 
 131              0.0054           0.0034              0.0020 
 132              0.0055           0.0034              0.0020 
 133              0.0055           0.0035              0.0021 
 134              0.0056           0.0035              0.0021 
 135              0.0057           0.0035              0.0021 
 136              0.0057           0.0036              0.0021 
 137              0.0058           0.0036              0.0022 
 138              0.0058           0.0036              0.0022 
 139              0.0059           0.0037              0.0022 
 140              0.0060           0.0037              0.0022 
 141              0.0061           0.0038              0.0023 
 142              0.0061           0.0038              0.0023 
 143              0.0062           0.0039              0.0023 
 144              0.0063           0.0039              0.0023 
 145              0.0077           0.0048              0.0029 
 146              0.0078           0.0049              0.0029 
 147              0.0079           0.0050              0.0030 
 148              0.0080           0.0050              0.0030 
 149              0.0081           0.0051              0.0030 
 150              0.0082           0.0051              0.0031 
 151              0.0083           0.0052              0.0031 
 152              0.0084           0.0053              0.0031 
 153              0.0086           0.0054              0.0032 
 154              0.0086           0.0054              0.0032 
 155              0.0088           0.0055              0.0033 
 156              0.0089           0.0056              0.0033 
 157              0.0091           0.0057              0.0034 
 158              0.0092           0.0057              0.0034 
 159              0.0094           0.0059              0.0035 
 160              0.0095           0.0059              0.0035 
 161              0.0097           0.0061              0.0036 
 162              0.0098           0.0061              0.0037 
 163              0.0100           0.0063              0.0037 
 164              0.0101           0.0064              0.0038 
 165              0.0104           0.0065              0.0039 
 166              0.0106           0.0066              0.0039 
 167              0.0108           0.0068              0.0041 
 168              0.0110           0.0069              0.0041 
 169              0.0118           0.0074              0.0044 
 170              0.0120           0.0075              0.0045 



 171              0.0123           0.0077              0.0046 
 172              0.0125           0.0079              0.0047 
 173              0.0130           0.0081              0.0049 
 174              0.0132           0.0083              0.0049 
 175              0.0137           0.0086              0.0051 
 176              0.0140           0.0088              0.0052 
 177              0.0146           0.0092              0.0055 
 178              0.0150           0.0094              0.0056 
 179              0.0157           0.0098              0.0059 
 180              0.0161           0.0101              0.0060 
 181              0.0171           0.0107              0.0064 
 182              0.0176           0.0110              0.0066 
 183              0.0189           0.0118              0.0071 
 184              0.0196           0.0121              0.0075 
 185              0.0184           0.0115              0.0069 
 186              0.0194           0.0121              0.0073 
 187              0.0220           0.0121              0.0099 
 188              0.0237           0.0121              0.0116 
 189              0.0291           0.0121              0.0170 
 190              0.0328           0.0121              0.0207 
 191              0.0464           0.0121              0.0343 
 192              0.0633           0.0121              0.0512 
 193              0.1898           0.0121              0.1777 
 194              0.0380           0.0121              0.0259 
 195              0.0258           0.0121              0.0137 
 196              0.0206           0.0121              0.0085 
 197              0.0204           0.0121              0.0083 
 198              0.0182           0.0114              0.0068 
 199              0.0166           0.0104              0.0062 
 200              0.0153           0.0096              0.0057 
 201              0.0143           0.0090              0.0054 
 202              0.0135           0.0084              0.0050 
 203              0.0128           0.0080              0.0048 
 204              0.0121           0.0076              0.0045 
 205              0.0112           0.0070              0.0042 
 206              0.0107           0.0067              0.0040 
 207              0.0103           0.0064              0.0038 
 208              0.0099           0.0062              0.0037 
 209              0.0096           0.0060              0.0036 
 210              0.0093           0.0058              0.0035 
 211              0.0090           0.0056              0.0034 
 212              0.0087           0.0055              0.0033 
 213              0.0085           0.0053              0.0032 
 214              0.0083           0.0052              0.0031 
 215              0.0081           0.0050              0.0030 
 216              0.0079           0.0049              0.0029 
 217              0.0063           0.0040              0.0024 
 218              0.0062           0.0039              0.0023 
 219              0.0060           0.0038              0.0022 
 220              0.0059           0.0037              0.0022 
 221              0.0057           0.0036              0.0021 
 222              0.0056           0.0035              0.0021 
 223              0.0055           0.0034              0.0021 
 224              0.0054           0.0034              0.0020 
 225              0.0053           0.0033              0.0020 
 226              0.0052           0.0032              0.0019 
 227              0.0051           0.0032              0.0019 
 228              0.0050           0.0031              0.0019 
 229              0.0049           0.0031              0.0018 
 230              0.0048           0.0030              0.0018 
 231              0.0047           0.0030              0.0018 
 232              0.0047           0.0029              0.0017 
 233              0.0046           0.0029              0.0017 
 234              0.0045           0.0028              0.0017 
 235              0.0045           0.0028              0.0017 
 236              0.0044           0.0028              0.0016 
 237              0.0043           0.0027              0.0016 
 238              0.0043           0.0027              0.0016 
 239              0.0042           0.0026              0.0016 
 240              0.0042           0.0026              0.0016 
 241              0.0041           0.0026              0.0015 



 242              0.0041           0.0025              0.0015 
 243              0.0040           0.0025              0.0015 
 244              0.0040           0.0025              0.0015 
 245              0.0039           0.0024              0.0015 
 246              0.0039           0.0024              0.0014 
 247              0.0038           0.0024              0.0014 
 248              0.0038           0.0024              0.0014 
 249              0.0037           0.0023              0.0014 
 250              0.0037           0.0023              0.0014 
 251              0.0036           0.0023              0.0014 
 252              0.0036           0.0023              0.0013 
 253              0.0036           0.0022              0.0013 
 254              0.0035           0.0022              0.0013 
 255              0.0035           0.0022              0.0013 
 256              0.0035           0.0022              0.0013 
 257              0.0034           0.0021              0.0013 
 258              0.0034           0.0021              0.0013 
 259              0.0034           0.0021              0.0013 
 260              0.0033           0.0021              0.0012 
 261              0.0033           0.0021              0.0012 
 262              0.0033           0.0020              0.0012 
 263              0.0032           0.0020              0.0012 
 264              0.0032           0.0020              0.0012 
 265              0.0032           0.0020              0.0012 
 266              0.0032           0.0020              0.0012 
 267              0.0031           0.0020              0.0012 
 268              0.0031           0.0019              0.0012 
 269              0.0031           0.0019              0.0012 
 270              0.0031           0.0019              0.0011 
 271              0.0030           0.0019              0.0011 
 272              0.0030           0.0019              0.0011 
 273              0.0030           0.0019              0.0011 
 274              0.0030           0.0019              0.0011 
 275              0.0029           0.0018              0.0011 
 276              0.0029           0.0018              0.0011 
 277              0.0029           0.0018              0.0011 
 278              0.0029           0.0018              0.0011 
 279              0.0029           0.0018              0.0011 
 280              0.0028           0.0018              0.0011 
 281              0.0028           0.0018              0.0011 
 282              0.0028           0.0017              0.0010 
 283              0.0028           0.0017              0.0010 
 284              0.0028           0.0017              0.0010 
 285              0.0027           0.0017              0.0010 
 286              0.0027           0.0017              0.0010 
 287              0.0027           0.0017              0.0010 
 288              0.0027           0.0017              0.0010 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.10(In) 
 Total effective rainfall =      0.95(In) 
 Peak flow rate in flood hydrograph =     26.97(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0005      0.05  Q         |         |         |         |  
    0+15       0.0016      0.17  Q         |         |         |         |  
    0+20       0.0032      0.24  Q         |         |         |         |  
    0+25       0.0051      0.27  Q         |         |         |         |  
    0+30       0.0071      0.29  Q         |         |         |         |  
    0+35       0.0092      0.30  Q         |         |         |         |  
    0+40       0.0113      0.32  Q         |         |         |         |  
    0+45       0.0136      0.32  Q         |         |         |         |  



    0+50       0.0158      0.33  Q         |         |         |         |  
    0+55       0.0181      0.33  Q         |         |         |         |  
    1+ 0       0.0204      0.34  Q         |         |         |         |  
    1+ 5       0.0228      0.34  Q         |         |         |         |  
    1+10       0.0251      0.34  Q         |         |         |         |  
    1+15       0.0275      0.34  Q         |         |         |         |  
    1+20       0.0298      0.34  Q         |         |         |         |  
    1+25       0.0322      0.34  Q         |         |         |         |  
    1+30       0.0346      0.35  Q         |         |         |         |  
    1+35       0.0370      0.35  Q         |         |         |         |  
    1+40       0.0394      0.35  Q         |         |         |         |  
    1+45       0.0418      0.35  Q         |         |         |         |  
    1+50       0.0442      0.35  Q         |         |         |         |  
    1+55       0.0466      0.35  Q         |         |         |         |  
    2+ 0       0.0491      0.35  Q         |         |         |         |  
    2+ 5       0.0515      0.35  Q         |         |         |         |  
    2+10       0.0540      0.36  Q         |         |         |         |  
    2+15       0.0564      0.36  QV        |         |         |         |  
    2+20       0.0589      0.36  QV        |         |         |         |  
    2+25       0.0614      0.36  QV        |         |         |         |  
    2+30       0.0639      0.36  QV        |         |         |         |  
    2+35       0.0664      0.36  QV        |         |         |         |  
    2+40       0.0689      0.36  QV        |         |         |         |  
    2+45       0.0714      0.37  QV        |         |         |         |  
    2+50       0.0739      0.37  QV        |         |         |         |  
    2+55       0.0765      0.37  QV        |         |         |         |  
    3+ 0       0.0790      0.37  QV        |         |         |         |  
    3+ 5       0.0816      0.37  QV        |         |         |         |  
    3+10       0.0841      0.37  QV        |         |         |         |  
    3+15       0.0867      0.37  QV        |         |         |         |  
    3+20       0.0893      0.38  QV        |         |         |         |  
    3+25       0.0919      0.38  QV        |         |         |         |  
    3+30       0.0945      0.38  QV        |         |         |         |  
    3+35       0.0971      0.38  QV        |         |         |         |  
    3+40       0.0997      0.38  QV        |         |         |         |  
    3+45       0.1024      0.38  QV        |         |         |         |  
    3+50       0.1050      0.39  QV        |         |         |         |  
    3+55       0.1077      0.39  QV        |         |         |         |  
    4+ 0       0.1104      0.39  Q V       |         |         |         |  
    4+ 5       0.1131      0.39  Q V       |         |         |         |  
    4+10       0.1158      0.39  Q V       |         |         |         |  
    4+15       0.1185      0.39  Q V       |         |         |         |  
    4+20       0.1212      0.40  Q V       |         |         |         |  
    4+25       0.1239      0.40  Q V       |         |         |         |  
    4+30       0.1267      0.40  Q V       |         |         |         |  
    4+35       0.1294      0.40  Q V       |         |         |         |  
    4+40       0.1322      0.40  Q V       |         |         |         |  
    4+45       0.1350      0.40  Q V       |         |         |         |  
    4+50       0.1378      0.41  Q V       |         |         |         |  
    4+55       0.1406      0.41  Q V       |         |         |         |  
    5+ 0       0.1434      0.41  Q V       |         |         |         |  
    5+ 5       0.1462      0.41  Q V       |         |         |         |  
    5+10       0.1491      0.41  Q V       |         |         |         |  
    5+15       0.1519      0.42  Q V       |         |         |         |  
    5+20       0.1548      0.42  Q V       |         |         |         |  
    5+25       0.1577      0.42  Q V       |         |         |         |  
    5+30       0.1606      0.42  Q V       |         |         |         |  
    5+35       0.1635      0.42  Q  V      |         |         |         |  
    5+40       0.1665      0.43  Q  V      |         |         |         |  
    5+45       0.1694      0.43  Q  V      |         |         |         |  
    5+50       0.1724      0.43  Q  V      |         |         |         |  
    5+55       0.1753      0.43  Q  V      |         |         |         |  
    6+ 0       0.1783      0.43  Q  V      |         |         |         |  
    6+ 5       0.1813      0.44  Q  V      |         |         |         |  
    6+10       0.1843      0.44  Q  V      |         |         |         |  
    6+15       0.1874      0.44  Q  V      |         |         |         |  
    6+20       0.1904      0.44  Q  V      |         |         |         |  
    6+25       0.1935      0.45  Q  V      |         |         |         |  
    6+30       0.1966      0.45  Q  V      |         |         |         |  
    6+35       0.1997      0.45  Q  V      |         |         |         |  
    6+40       0.2028      0.45  Q  V      |         |         |         |  



    6+45       0.2059      0.45  Q  V      |         |         |         |  
    6+50       0.2091      0.46  Q  V      |         |         |         |  
    6+55       0.2122      0.46  Q  V      |         |         |         |  
    7+ 0       0.2154      0.46  Q  V      |         |         |         |  
    7+ 5       0.2186      0.47  Q   V     |         |         |         |  
    7+10       0.2218      0.47  Q   V     |         |         |         |  
    7+15       0.2251      0.47  Q   V     |         |         |         |  
    7+20       0.2283      0.47  Q   V     |         |         |         |  
    7+25       0.2316      0.48  Q   V     |         |         |         |  
    7+30       0.2349      0.48  Q   V     |         |         |         |  
    7+35       0.2382      0.48  Q   V     |         |         |         |  
    7+40       0.2416      0.48  Q   V     |         |         |         |  
    7+45       0.2449      0.49  Q   V     |         |         |         |  
    7+50       0.2483      0.49  Q   V     |         |         |         |  
    7+55       0.2517      0.49  Q   V     |         |         |         |  
    8+ 0       0.2551      0.50  Q   V     |         |         |         |  
    8+ 5       0.2586      0.50  Q   V     |         |         |         |  
    8+10       0.2620      0.50  Q   V     |         |         |         |  
    8+15       0.2655      0.51  Q   V     |         |         |         |  
    8+20       0.2690      0.51  Q   V     |         |         |         |  
    8+25       0.2725      0.51  Q    V    |         |         |         |  
    8+30       0.2761      0.52  Q    V    |         |         |         |  
    8+35       0.2797      0.52  Q    V    |         |         |         |  
    8+40       0.2833      0.52  Q    V    |         |         |         |  
    8+45       0.2869      0.53  Q    V    |         |         |         |  
    8+50       0.2906      0.53  Q    V    |         |         |         |  
    8+55       0.2942      0.53  Q    V    |         |         |         |  
    9+ 0       0.2979      0.54  Q    V    |         |         |         |  
    9+ 5       0.3017      0.54  Q    V    |         |         |         |  
    9+10       0.3054      0.55  Q    V    |         |         |         |  
    9+15       0.3092      0.55  Q    V    |         |         |         |  
    9+20       0.3130      0.55  Q    V    |         |         |         |  
    9+25       0.3169      0.56  Q    V    |         |         |         |  
    9+30       0.3207      0.56  Q    V    |         |         |         |  
    9+35       0.3246      0.57  Q    V    |         |         |         |  
    9+40       0.3286      0.57  Q     V   |         |         |         |  
    9+45       0.3325      0.58  Q     V   |         |         |         |  
    9+50       0.3365      0.58  Q     V   |         |         |         |  
    9+55       0.3406      0.58  Q     V   |         |         |         |  
   10+ 0       0.3446      0.59  Q     V   |         |         |         |  
   10+ 5       0.3487      0.59  Q     V   |         |         |         |  
   10+10       0.3528      0.60  Q     V   |         |         |         |  
   10+15       0.3570      0.60  Q     V   |         |         |         |  
   10+20       0.3612      0.61  Q     V   |         |         |         |  
   10+25       0.3654      0.62  Q     V   |         |         |         |  
   10+30       0.3697      0.62  Q     V   |         |         |         |  
   10+35       0.3740      0.63  Q     V   |         |         |         |  
   10+40       0.3784      0.63  Q     V   |         |         |         |  
   10+45       0.3828      0.64  Q      V  |         |         |         |  
   10+50       0.3872      0.64  Q      V  |         |         |         |  
   10+55       0.3917      0.65  Q      V  |         |         |         |  
   11+ 0       0.3962      0.66  Q      V  |         |         |         |  
   11+ 5       0.4008      0.66  Q      V  |         |         |         |  
   11+10       0.4054      0.67  Q      V  |         |         |         |  
   11+15       0.4101      0.68  Q      V  |         |         |         |  
   11+20       0.4148      0.68  Q      V  |         |         |         |  
   11+25       0.4195      0.69  Q      V  |         |         |         |  
   11+30       0.4243      0.70  Q      V  |         |         |         |  
   11+35       0.4292      0.71  Q      V  |         |         |         |  
   11+40       0.4341      0.71  Q      V  |         |         |         |  
   11+45       0.4391      0.72  Q       V |         |         |         |  
   11+50       0.4441      0.73  Q       V |         |         |         |  
   11+55       0.4492      0.74  Q       V |         |         |         |  
   12+ 0       0.4544      0.75  Q       V |         |         |         |  
   12+ 5       0.4596      0.76  |Q      V |         |         |         |  
   12+10       0.4651      0.79  |Q      V |         |         |         |  
   12+15       0.4710      0.86  |Q      V |         |         |         |  
   12+20       0.4773      0.91  |Q      V |         |         |         |  
   12+25       0.4837      0.93  |Q      V |         |         |         |  
   12+30       0.4903      0.96  |Q       V|         |         |         |  
   12+35       0.4970      0.98  |Q       V|         |         |         |  



   12+40       0.5039      0.99  |Q       V|         |         |         |  
   12+45       0.5108      1.01  |Q       V|         |         |         |  
   12+50       0.5179      1.02  |Q       V|         |         |         |  
   12+55       0.5250      1.04  |Q       V|         |         |         |  
   13+ 0       0.5323      1.05  |Q       V|         |         |         |  
   13+ 5       0.5396      1.07  |Q       V|         |         |         |  
   13+10       0.5471      1.09  |Q        V         |         |         |  
   13+15       0.5547      1.10  |Q        V         |         |         |  
   13+20       0.5624      1.12  |Q        V         |         |         |  
   13+25       0.5702      1.14  |Q        V         |         |         |  
   13+30       0.5782      1.15  |Q        V         |         |         |  
   13+35       0.5863      1.17  |Q        V         |         |         |  
   13+40       0.5945      1.19  |Q        V         |         |         |  
   13+45       0.6029      1.21  |Q        |V        |         |         |  
   13+50       0.6114      1.24  |Q        |V        |         |         |  
   13+55       0.6200      1.26  |Q        |V        |         |         |  
   14+ 0       0.6289      1.28  |Q        |V        |         |         |  
   14+ 5       0.6379      1.31  |Q        |V        |         |         |  
   14+10       0.6472      1.35  |Q        |V        |         |         |  
   14+15       0.6568      1.40  |Q        | V       |         |         |  
   14+20       0.6667      1.44  |Q        | V       |         |         |  
   14+25       0.6769      1.48  |Q        | V       |         |         |  
   14+30       0.6873      1.51  | Q       | V       |         |         |  
   14+35       0.6980      1.56  | Q       | V       |         |         |  
   14+40       0.7090      1.60  | Q       |  V      |         |         |  
   14+45       0.7203      1.65  | Q       |  V      |         |         |  
   14+50       0.7320      1.69  | Q       |  V      |         |         |  
   14+55       0.7440      1.75  | Q       |  V      |         |         |  
   15+ 0       0.7565      1.80  | Q       |  V      |         |         |  
   15+ 5       0.7693      1.87  | Q       |   V     |         |         |  
   15+10       0.7827      1.94  | Q       |   V     |         |         |  
   15+15       0.7966      2.02  | Q       |   V     |         |         |  
   15+20       0.8112      2.11  | Q       |   V     |         |         |  
   15+25       0.8264      2.21  | Q       |    V    |         |         |  
   15+30       0.8423      2.29  |  Q      |    V    |         |         |  
   15+35       0.8583      2.33  |  Q      |    V    |         |         |  
   15+40       0.8755      2.50  |  Q      |     V   |         |         |  
   15+45       0.8959      2.96  |  Q      |     V   |         |         |  
   15+50       0.9209      3.62  |   Q     |     V   |         |         |  
   15+55       0.9537      4.76  |     Q   |      V  |         |         |  
   16+ 0       0.9981      6.44  |       Q |       V |         |         |  
   16+ 5       1.0714     10.64  |         |   Q    V|         |         |  
   16+10       1.1925     17.59  |         |         |V Q      |         |  
   16+15       1.3782     26.97  |         |         |    V    |    Q    |  
   16+20       1.5049     18.40  |         |         |   Q  V  |         |  
   16+25       1.5833     11.38  |         |    Q    |        V|         |  
   16+30       1.6401      8.25  |         Q         |         V         |  
   16+35       1.6843      6.41  |       Q |         |         V         |  
   16+40       1.7191      5.06  |     Q   |         |         |V        |  
   16+45       1.7465      3.98  |    Q    |         |         | V       |  
   16+50       1.7682      3.15  |   Q     |         |         | V       |  
   16+55       1.7855      2.51  |  Q      |         |         | V       |  
   17+ 0       1.8009      2.23  | Q       |         |         |  V      |  
   17+ 5       1.8148      2.01  | Q       |         |         |  V      |  
   17+10       1.8277      1.87  | Q       |         |         |  V      |  
   17+15       1.8396      1.73  | Q       |         |         |  V      |  
   17+20       1.8503      1.56  | Q       |         |         |   V     |  
   17+25       1.8602      1.44  |Q        |         |         |   V     |  
   17+30       1.8693      1.32  |Q        |         |         |   V     |  
   17+35       1.8780      1.26  |Q        |         |         |   V     |  
   17+40       1.8863      1.21  |Q        |         |         |   V     |  
   17+45       1.8943      1.17  |Q        |         |         |   V     |  
   17+50       1.9021      1.13  |Q        |         |         |   V     |  
   17+55       1.9096      1.09  |Q        |         |         |    V    |  
   18+ 0       1.9169      1.06  |Q        |         |         |    V    |  
   18+ 5       1.9240      1.03  |Q        |         |         |    V    |  
   18+10       1.9308      0.98  |Q        |         |         |    V    |  
   18+15       1.9369      0.90  |Q        |         |         |    V    |  
   18+20       1.9427      0.84  |Q        |         |         |    V    |  
   18+25       1.9482      0.80  |Q        |         |         |    V    |  
   18+30       1.9536      0.77  |Q        |         |         |    V    |  



   18+35       1.9587      0.75  Q         |         |         |     V   |  
   18+40       1.9637      0.73  Q         |         |         |     V   |  
   18+45       1.9686      0.71  Q         |         |         |     V   |  
   18+50       1.9733      0.69  Q         |         |         |     V   |  
   18+55       1.9780      0.67  Q         |         |         |     V   |  
   19+ 0       1.9825      0.66  Q         |         |         |     V   |  
   19+ 5       1.9870      0.65  Q         |         |         |     V   |  
   19+10       1.9913      0.63  Q         |         |         |     V   |  
   19+15       1.9956      0.62  Q         |         |         |     V   |  
   19+20       1.9998      0.61  Q         |         |         |     V   |  
   19+25       2.0039      0.60  Q         |         |         |     V   |  
   19+30       2.0080      0.59  Q         |         |         |     V   |  
   19+35       2.0120      0.58  Q         |         |         |     V   |  
   19+40       2.0159      0.57  Q         |         |         |      V  |  
   19+45       2.0198      0.56  Q         |         |         |      V  |  
   19+50       2.0236      0.55  Q         |         |         |      V  |  
   19+55       2.0274      0.55  Q         |         |         |      V  |  
   20+ 0       2.0311      0.54  Q         |         |         |      V  |  
   20+ 5       2.0348      0.53  Q         |         |         |      V  |  
   20+10       2.0384      0.52  Q         |         |         |      V  |  
   20+15       2.0419      0.52  Q         |         |         |      V  |  
   20+20       2.0454      0.51  Q         |         |         |      V  |  
   20+25       2.0489      0.50  Q         |         |         |      V  |  
   20+30       2.0523      0.50  Q         |         |         |      V  |  
   20+35       2.0557      0.49  Q         |         |         |      V  |  
   20+40       2.0590      0.48  Q         |         |         |      V  |  
   20+45       2.0623      0.48  Q         |         |         |      V  |  
   20+50       2.0656      0.47  Q         |         |         |      V  |  
   20+55       2.0688      0.47  Q         |         |         |       V |  
   21+ 0       2.0720      0.46  Q         |         |         |       V |  
   21+ 5       2.0752      0.46  Q         |         |         |       V |  
   21+10       2.0783      0.45  Q         |         |         |       V |  
   21+15       2.0814      0.45  Q         |         |         |       V |  
   21+20       2.0844      0.44  Q         |         |         |       V |  
   21+25       2.0874      0.44  Q         |         |         |       V |  
   21+30       2.0904      0.43  Q         |         |         |       V |  
   21+35       2.0934      0.43  Q         |         |         |       V |  
   21+40       2.0963      0.43  Q         |         |         |       V |  
   21+45       2.0992      0.42  Q         |         |         |       V |  
   21+50       2.1021      0.42  Q         |         |         |       V |  
   21+55       2.1049      0.41  Q         |         |         |       V |  
   22+ 0       2.1077      0.41  Q         |         |         |       V |  
   22+ 5       2.1105      0.41  Q         |         |         |       V |  
   22+10       2.1133      0.40  Q         |         |         |       V |  
   22+15       2.1161      0.40  Q         |         |         |       V |  
   22+20       2.1188      0.40  Q         |         |         |       V |  
   22+25       2.1215      0.39  Q         |         |         |       V |  
   22+30       2.1242      0.39  Q         |         |         |        V|  
   22+35       2.1268      0.39  Q         |         |         |        V|  
   22+40       2.1294      0.38  Q         |         |         |        V|  
   22+45       2.1320      0.38  Q         |         |         |        V|  
   22+50       2.1346      0.38  Q         |         |         |        V|  
   22+55       2.1372      0.37  Q         |         |         |        V|  
   23+ 0       2.1397      0.37  Q         |         |         |        V|  
   23+ 5       2.1423      0.37  Q         |         |         |        V|  
   23+10       2.1448      0.36  Q         |         |         |        V|  
   23+15       2.1473      0.36  Q         |         |         |        V|  
   23+20       2.1497      0.36  Q         |         |         |        V|  
   23+25       2.1522      0.36  Q         |         |         |        V|  
   23+30       2.1546      0.35  Q         |         |         |        V|  
   23+35       2.1571      0.35  Q         |         |         |        V|  
   23+40       2.1595      0.35  Q         |         |         |        V|  
   23+45       2.1618      0.35  Q         |         |         |        V|  
   23+50       2.1642      0.34  Q         |         |         |        V|  
   23+55       2.1666      0.34  Q         |         |         |        V|  
   24+ 0       2.1689      0.34  Q         |         |         |        V|  
   24+ 5       2.1711      0.33  Q         |         |         |        V|  
   24+10       2.1731      0.28  Q         |         |         |        V|  
   24+15       2.1742      0.16  Q         |         |         |        V|  
   24+20       2.1749      0.10  Q         |         |         |        V|  
   24+25       2.1753      0.07  Q         |         |         |        V|  



   24+30       2.1756      0.04  Q         |         |         |        V|  
   24+35       2.1758      0.03  Q         |         |         |        V|  
   24+40       2.1759      0.02  Q         |         |         |        V|  
   24+45       2.1760      0.01  Q         |         |         |        V|  
   24+50       2.1761      0.01  Q         |         |         |        V|  
   24+55       2.1761      0.01  Q         |         |         |        V|  
   25+ 0       2.1761      0.00  Q         |         |         |        V|  
   25+ 5       2.1762      0.00  Q         |         |         |        V|  
   25+10       2.1762      0.00  Q         |         |         |        V|  
   25+15       2.1762      0.00  Q         |         |         |        V|  
   25+20       2.1762      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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 -------------------------------------------------------------------- 
 ********************* HYDROGRAPH INFORMATION ********************** 
 
   From study/file name: pra00224.rte 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =   304 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =       26.969 (CFS) 
   Total volume =       2.176 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      100.000 
 **** RETARDING BASIN ROUTING **** 
 ______________________________________________________________________ 
 
 User entry of depth-outflow-storage data 
 -------------------------------------------------------------------- 
 Total number of inflow hydrograph intervals = 304 
 Hydrograph time unit =  5.000 (Min.) 
 Initial depth in storage basin =   0.00(Ft.) 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Initial basin depth =   0.00 (Ft.) 
 Initial basin storage =      0.00 (Ac.Ft) 
 Initial basin outflow =   0.00 (CFS) 
 --------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Depth vs. Storage and Depth vs. Discharge data: 
  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 
      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 
 --------------------------------------------------------------------- 
          0.000      0.000      0.000      0.000        0.000 
          0.500      0.066      0.924      0.063        0.069 
          1.000      0.176      0.924      0.173        0.179 
          2.000      0.459      0.924      0.456        0.462 
          3.000      0.781      0.924      0.778        0.784 
          3.400      0.925      0.924      0.922        0.928 
          3.500      0.980      9.451      0.947        1.013 
          3.750      1.052     16.877      0.994        1.110 
          4.000      1.142     21.811      1.067        1.217 
          5.000      1.546     40.920      1.405        1.687 
          6.000      1.992     56.186      1.799        2.185 
 -------------------------------------------------------------------- 
   Hydrograph Detention Basin Routing 
 --------------------------------------------------------------------- 
 



 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 
 --------------------------------------------------------------------- 
  Time   Inflow  Outflow    Storage                                     Depth  
 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       6.7   13.48   20.23   26.97 (Ft.) 
  0.083    0.01    0.00      0.000  O       |       |       |       |     0.00 
  0.167    0.05    0.00      0.000  O       |       |       |       |     0.00 
  0.250    0.17    0.01      0.001  O       |       |       |       |     0.01 
  0.333    0.24    0.03      0.002  O       |       |       |       |     0.02 
  0.417    0.27    0.05      0.004  O       |       |       |       |     0.03 
  0.500    0.29    0.07      0.005  O       |       |       |       |     0.04 
  0.583    0.30    0.09      0.007  O       |       |       |       |     0.05 
  0.667    0.32    0.11      0.008  O       |       |       |       |     0.06 
  0.750    0.32    0.13      0.009  O       |       |       |       |     0.07 
  0.833    0.33    0.15      0.011  O       |       |       |       |     0.08 
  0.917    0.33    0.17      0.012  O       |       |       |       |     0.09 
  1.000    0.34    0.18      0.013  O       |       |       |       |     0.10 
  1.083    0.34    0.20      0.014  O       |       |       |       |     0.11 
  1.167    0.34    0.21      0.015  O       |       |       |       |     0.11 
  1.250    0.34    0.22      0.016  O       |       |       |       |     0.12 
  1.333    0.34    0.23      0.017  O       |       |       |       |     0.13 
  1.417    0.34    0.24      0.017  O       |       |       |       |     0.13 
  1.500    0.35    0.25      0.018  O       |       |       |       |     0.14 
  1.583    0.35    0.26      0.019  O       |       |       |       |     0.14 
  1.667    0.35    0.27      0.019  O       |       |       |       |     0.15 
  1.750    0.35    0.28      0.020  O       |       |       |       |     0.15 
  1.833    0.35    0.28      0.020  O       |       |       |       |     0.15 
  1.917    0.35    0.29      0.021  O       |       |       |       |     0.16 
  2.000    0.35    0.30      0.021  O       |       |       |       |     0.16 
  2.083    0.35    0.30      0.021  O       |       |       |       |     0.16 
  2.167    0.36    0.31      0.022  O       |       |       |       |     0.17 
  2.250    0.36    0.31      0.022  O       |       |       |       |     0.17 
  2.333    0.36    0.31      0.022  O       |       |       |       |     0.17 
  2.417    0.36    0.32      0.023  O       |       |       |       |     0.17 
  2.500    0.36    0.32      0.023  O       |       |       |       |     0.17 
  2.583    0.36    0.33      0.023  O       |       |       |       |     0.18 
  2.667    0.36    0.33      0.024  O       |       |       |       |     0.18 
  2.750    0.37    0.33      0.024  O       |       |       |       |     0.18 
  2.833    0.37    0.34      0.024  O       |       |       |       |     0.18 
  2.917    0.37    0.34      0.024  O       |       |       |       |     0.18 
  3.000    0.37    0.34      0.024  O       |       |       |       |     0.18 
  3.083    0.37    0.34      0.025  O       |       |       |       |     0.19 
  3.167    0.37    0.35      0.025  O       |       |       |       |     0.19 
  3.250    0.37    0.35      0.025  O       |       |       |       |     0.19 
  3.333    0.38    0.35      0.025  O       |       |       |       |     0.19 
  3.417    0.38    0.35      0.025  O       |       |       |       |     0.19 
  3.500    0.38    0.36      0.025  O       |       |       |       |     0.19 
  3.583    0.38    0.36      0.026  O       |       |       |       |     0.19 
  3.667    0.38    0.36      0.026  O       |       |       |       |     0.20 
  3.750    0.38    0.36      0.026  O       |       |       |       |     0.20 
  3.833    0.39    0.36      0.026  O       |       |       |       |     0.20 
  3.917    0.39    0.37      0.026  O       |       |       |       |     0.20 
  4.000    0.39    0.37      0.026  O       |       |       |       |     0.20 
  4.083    0.39    0.37      0.026  O       |       |       |       |     0.20 
  4.167    0.39    0.37      0.027  O       |       |       |       |     0.20 
  4.250    0.39    0.37      0.027  O       |       |       |       |     0.20 
  4.333    0.40    0.38      0.027  O       |       |       |       |     0.20 
  4.417    0.40    0.38      0.027  O       |       |       |       |     0.20 
  4.500    0.40    0.38      0.027  O       |       |       |       |     0.21 
  4.583    0.40    0.38      0.027  O       |       |       |       |     0.21 
  4.667    0.40    0.38      0.027  O       |       |       |       |     0.21 
  4.750    0.40    0.39      0.028  O       |       |       |       |     0.21 
  4.833    0.41    0.39      0.028  O       |       |       |       |     0.21 
  4.917    0.41    0.39      0.028  O       |       |       |       |     0.21 
  5.000    0.41    0.39      0.028  O       |       |       |       |     0.21 
  5.083    0.41    0.39      0.028  O       |       |       |       |     0.21 
  5.167    0.41    0.39      0.028  O       |       |       |       |     0.21 
  5.250    0.42    0.40      0.028  O       |       |       |       |     0.21 
  5.333    0.42    0.40      0.028  O       |       |       |       |     0.22 
  5.417    0.42    0.40      0.029  O       |       |       |       |     0.22 
  5.500    0.42    0.40      0.029  O       |       |       |       |     0.22 
  5.583    0.42    0.40      0.029  O       |       |       |       |     0.22 



  5.667    0.43    0.41      0.029  O       |       |       |       |     0.22 
  5.750    0.43    0.41      0.029  O       |       |       |       |     0.22 
  5.833    0.43    0.41      0.029  O       |       |       |       |     0.22 
  5.917    0.43    0.41      0.029  O       |       |       |       |     0.22 
  6.000    0.43    0.41      0.030  O       |       |       |       |     0.22 
  6.083    0.44    0.42      0.030  O       |       |       |       |     0.22 
  6.167    0.44    0.42      0.030  O       |       |       |       |     0.23 
  6.250    0.44    0.42      0.030  O       |       |       |       |     0.23 
  6.333    0.44    0.42      0.030  O       |       |       |       |     0.23 
  6.417    0.45    0.42      0.030  O       |       |       |       |     0.23 
  6.500    0.45    0.43      0.030  O       |       |       |       |     0.23 
  6.583    0.45    0.43      0.031  O       |       |       |       |     0.23 
  6.667    0.45    0.43      0.031  O       |       |       |       |     0.23 
  6.750    0.45    0.43      0.031  O       |       |       |       |     0.23 
  6.833    0.46    0.43      0.031  O       |       |       |       |     0.23 
  6.917    0.46    0.44      0.031  O       |       |       |       |     0.24 
  7.000    0.46    0.44      0.031  O       |       |       |       |     0.24 
  7.083    0.47    0.44      0.032  O       |       |       |       |     0.24 
  7.167    0.47    0.44      0.032  O       |       |       |       |     0.24 
  7.250    0.47    0.45      0.032  O       |       |       |       |     0.24 
  7.333    0.47    0.45      0.032  O       |       |       |       |     0.24 
  7.417    0.48    0.45      0.032  O       |       |       |       |     0.24 
  7.500    0.48    0.45      0.032  O       |       |       |       |     0.25 
  7.583    0.48    0.46      0.033  O       |       |       |       |     0.25 
  7.667    0.48    0.46      0.033  O       |       |       |       |     0.25 
  7.750    0.49    0.46      0.033  O       |       |       |       |     0.25 
  7.833    0.49    0.46      0.033  O       |       |       |       |     0.25 
  7.917    0.49    0.47      0.033  O       |       |       |       |     0.25 
  8.000    0.50    0.47      0.033  O       |       |       |       |     0.25 
  8.083    0.50    0.47      0.034  O       |       |       |       |     0.25 
  8.167    0.50    0.47      0.034  O       |       |       |       |     0.26 
  8.250    0.51    0.48      0.034  O       |       |       |       |     0.26 
  8.333    0.51    0.48      0.034  O       |       |       |       |     0.26 
  8.417    0.51    0.48      0.034  O       |       |       |       |     0.26 
  8.500    0.52    0.49      0.035  O       |       |       |       |     0.26 
  8.583    0.52    0.49      0.035  O       |       |       |       |     0.26 
  8.667    0.52    0.49      0.035  O       |       |       |       |     0.27 
  8.750    0.53    0.49      0.035  O       |       |       |       |     0.27 
  8.833    0.53    0.50      0.036  O       |       |       |       |     0.27 
  8.917    0.53    0.50      0.036  O       |       |       |       |     0.27 
  9.000    0.54    0.50      0.036  O       |       |       |       |     0.27 
  9.083    0.54    0.51      0.036  O       |       |       |       |     0.27 
  9.167    0.55    0.51      0.036  O       |       |       |       |     0.28 
  9.250    0.55    0.51      0.037  O       |       |       |       |     0.28 
  9.333    0.55    0.52      0.037  O       |       |       |       |     0.28 
  9.417    0.56    0.52      0.037  O       |       |       |       |     0.28 
  9.500    0.56    0.52      0.037  O       |       |       |       |     0.28 
  9.583    0.57    0.53      0.038  O       |       |       |       |     0.29 
  9.667    0.57    0.53      0.038  O       |       |       |       |     0.29 
  9.750    0.58    0.54      0.038  O       |       |       |       |     0.29 
  9.833    0.58    0.54      0.039  O       |       |       |       |     0.29 
  9.917    0.58    0.54      0.039  O       |       |       |       |     0.29 
 10.000    0.59    0.55      0.039  O       |       |       |       |     0.30 
 10.083    0.59    0.55      0.039  O       |       |       |       |     0.30 
 10.167    0.60    0.56      0.040  O       |       |       |       |     0.30 
 10.250    0.60    0.56      0.040  O       |       |       |       |     0.30 
 10.333    0.61    0.56      0.040  O       |       |       |       |     0.31 
 10.417    0.62    0.57      0.041  O       |       |       |       |     0.31 
 10.500    0.62    0.57      0.041  O       |       |       |       |     0.31 
 10.583    0.63    0.58      0.041  O       |       |       |       |     0.31 
 10.667    0.63    0.58      0.042  O       |       |       |       |     0.32 
 10.750    0.64    0.59      0.042  O       |       |       |       |     0.32 
 10.833    0.64    0.59      0.042  O       |       |       |       |     0.32 
 10.917    0.65    0.60      0.043  O       |       |       |       |     0.32 
 11.000    0.66    0.60      0.043  O       |       |       |       |     0.33 
 11.083    0.66    0.61      0.043  O       |       |       |       |     0.33 
 11.167    0.67    0.61      0.044  O       |       |       |       |     0.33 
 11.250    0.68    0.62      0.044  O       |       |       |       |     0.33 
 11.333    0.68    0.62      0.045  O       |       |       |       |     0.34 
 11.417    0.69    0.63      0.045  O       |       |       |       |     0.34 
 11.500    0.70    0.64      0.045  O       |       |       |       |     0.34 



 11.583    0.71    0.64      0.046  O       |       |       |       |     0.35 
 11.667    0.71    0.65      0.046  O       |       |       |       |     0.35 
 11.750    0.72    0.65      0.047  O       |       |       |       |     0.35 
 11.833    0.73    0.66      0.047  O       |       |       |       |     0.36 
 11.917    0.74    0.67      0.048  O       |       |       |       |     0.36 
 12.000    0.75    0.68      0.048  O       |       |       |       |     0.37 
 12.083    0.76    0.68      0.049  O       |       |       |       |     0.37 
 12.167    0.79    0.69      0.049  O       |       |       |       |     0.37 
 12.250    0.86    0.70      0.050  OI      |       |       |       |     0.38 
 12.333    0.91    0.72      0.051  OI      |       |       |       |     0.39 
 12.417    0.93    0.74      0.053  OI      |       |       |       |     0.40 
 12.500    0.96    0.76      0.054  OI      |       |       |       |     0.41 
 12.583    0.98    0.78      0.056  OI      |       |       |       |     0.42 
 12.667    0.99    0.80      0.057  OI      |       |       |       |     0.43 
 12.750    1.01    0.82      0.058  OI      |       |       |       |     0.44 
 12.833    1.02    0.83      0.060  OI      |       |       |       |     0.45 
 12.917    1.04    0.85      0.061  |O      |       |       |       |     0.46 
 13.000    1.05    0.87      0.062  |O      |       |       |       |     0.47 
 13.083    1.07    0.89      0.063  |O      |       |       |       |     0.48 
 13.167    1.09    0.90      0.065  |O      |       |       |       |     0.49 
 13.250    1.10    0.92      0.066  |O      |       |       |       |     0.50 
 13.333    1.12    0.92      0.067  |O      |       |       |       |     0.51 
 13.417    1.14    0.92      0.069  |O      |       |       |       |     0.51 
 13.500    1.15    0.92      0.070  |O      |       |       |       |     0.52 
 13.583    1.17    0.92      0.072  |O      |       |       |       |     0.53 
 13.667    1.19    0.92      0.074  |O      |       |       |       |     0.53 
 13.750    1.21    0.92      0.075  |O      |       |       |       |     0.54 
 13.833    1.24    0.92      0.078  |O      |       |       |       |     0.55 
 13.917    1.26    0.92      0.080  |O      |       |       |       |     0.56 
 14.000    1.28    0.92      0.082  |O      |       |       |       |     0.57 
 14.083    1.31    0.92      0.085  |O      |       |       |       |     0.59 
 14.167    1.35    0.92      0.088  |O      |       |       |       |     0.60 
 14.250    1.40    0.92      0.091  |O      |       |       |       |     0.61 
 14.333    1.44    0.92      0.094  |O      |       |       |       |     0.63 
 14.417    1.48    0.92      0.098  |O      |       |       |       |     0.64 
 14.500    1.51    0.92      0.102  |O      |       |       |       |     0.66 
 14.583    1.56    0.92      0.106  |O      |       |       |       |     0.68 
 14.667    1.60    0.92      0.110  |O      |       |       |       |     0.70 
 14.750    1.65    0.92      0.115  |O      |       |       |       |     0.72 
 14.833    1.69    0.92      0.120  |OI     |       |       |       |     0.75 
 14.917    1.75    0.92      0.126  |OI     |       |       |       |     0.77 
 15.000    1.80    0.92      0.132  |OI     |       |       |       |     0.80 
 15.083    1.87    0.92      0.138  |OI     |       |       |       |     0.83 
 15.167    1.94    0.92      0.145  |OI     |       |       |       |     0.86 
 15.250    2.02    0.92      0.152  |OI     |       |       |       |     0.89 
 15.333    2.11    0.92      0.160  |OI     |       |       |       |     0.93 
 15.417    2.21    0.92      0.168  |OI     |       |       |       |     0.97 
 15.500    2.29    0.92      0.178  |OI     |       |       |       |     1.01 
 15.583    2.33    0.92      0.187  |OI     |       |       |       |     1.04 
 15.667    2.50    0.92      0.197  |OI     |       |       |       |     1.08 
 15.750    2.96    0.92      0.210  |O I    |       |       |       |     1.12 
 15.833    3.62    0.92      0.226  |O  I   |       |       |       |     1.18 
 15.917    4.76    0.92      0.249  |O   I  |       |       |       |     1.26 
 16.000    6.44    0.92      0.281  |O     I|       |       |       |     1.37 
 16.083   10.64    0.92      0.333  |O      |   I   |       |       |     1.56 
 16.167   17.59    0.92      0.424  |O      |       |   I   |       |     1.88 
 16.250   26.97    0.92      0.571  |O      |       |       |      I|     2.35 
 16.333   18.40    0.92      0.721  |O      |       |    I  |       |     2.81 
 16.417   11.38    0.92      0.817  |O      |    I  |       |       |     3.10 
 16.500    8.25    0.92      0.879  |O      |I      |       |       |     3.27 
 16.583    6.41    0.92      0.923  |O     I|       |       |       |     3.39 
 16.667    5.06    4.04      0.945  |   O I |       |       |       |     3.44 
 16.750    3.98    4.37      0.947  |   IO  |       |       |       |     3.44 
 16.833    3.15    3.81      0.944  |  IO   |       |       |       |     3.43 
 16.917    2.51    3.13      0.939  | IO    |       |       |       |     3.43 
 17.000    2.23    2.60      0.936  | IO    |       |       |       |     3.42 
 17.083    2.01    2.27      0.934  | O     |       |       |       |     3.42 
 17.167    1.87    2.04      0.932  | O     |       |       |       |     3.41 
 17.250    1.73    1.87      0.931  | O     |       |       |       |     3.41 
 17.333    1.56    1.72      0.930  |IO     |       |       |       |     3.41 
 17.417    1.44    1.56      0.929  |O      |       |       |       |     3.41 



 17.500    1.32    1.43      0.928  |O      |       |       |       |     3.41 
 17.583    1.26    1.33      0.928  |O      |       |       |       |     3.40 
 17.667    1.21    1.26      0.927  |O      |       |       |       |     3.40 
 17.750    1.17    1.21      0.927  |O      |       |       |       |     3.40 
 17.833    1.13    1.17      0.927  |O      |       |       |       |     3.40 
 17.917    1.09    1.13      0.926  |O      |       |       |       |     3.40 
 18.000    1.06    1.09      0.926  |O      |       |       |       |     3.40 
 18.083    1.03    1.06      0.926  |O      |       |       |       |     3.40 
 18.167    0.98    1.02      0.926  |O      |       |       |       |     3.40 
 18.250    0.90    0.96      0.925  |O      |       |       |       |     3.40 
 18.333    0.84    0.92      0.925  IO      |       |       |       |     3.40 
 18.417    0.80    0.92      0.924  IO      |       |       |       |     3.40 
 18.500    0.77    0.92      0.923  IO      |       |       |       |     3.39 
 18.583    0.75    0.92      0.922  IO      |       |       |       |     3.39 
 18.667    0.73    0.92      0.921  IO      |       |       |       |     3.39 
 18.750    0.71    0.92      0.919  IO      |       |       |       |     3.38 
 18.833    0.69    0.92      0.918  IO      |       |       |       |     3.38 
 18.917    0.67    0.92      0.916  IO      |       |       |       |     3.38 
 19.000    0.66    0.92      0.914  IO      |       |       |       |     3.37 
 19.083    0.65    0.92      0.912  IO      |       |       |       |     3.36 
 19.167    0.63    0.92      0.910  IO      |       |       |       |     3.36 
 19.250    0.62    0.92      0.908  IO      |       |       |       |     3.35 
 19.333    0.61    0.92      0.906  IO      |       |       |       |     3.35 
 19.417    0.60    0.92      0.904  IO      |       |       |       |     3.34 
 19.500    0.59    0.92      0.902  IO      |       |       |       |     3.34 
 19.583    0.58    0.92      0.899  IO      |       |       |       |     3.33 
 19.667    0.57    0.92      0.897  IO      |       |       |       |     3.32 
 19.750    0.56    0.92      0.895  IO      |       |       |       |     3.32 
 19.833    0.55    0.92      0.892  IO      |       |       |       |     3.31 
 19.917    0.55    0.92      0.890  IO      |       |       |       |     3.30 
 20.000    0.54    0.92      0.887  IO      |       |       |       |     3.29 
 20.083    0.53    0.92      0.884  IO      |       |       |       |     3.29 
 20.167    0.52    0.92      0.881  IO      |       |       |       |     3.28 
 20.250    0.52    0.92      0.879  IO      |       |       |       |     3.27 
 20.333    0.51    0.92      0.876  IO      |       |       |       |     3.26 
 20.417    0.50    0.92      0.873  IO      |       |       |       |     3.26 
 20.500    0.50    0.92      0.870  IO      |       |       |       |     3.25 
 20.583    0.49    0.92      0.867  IO      |       |       |       |     3.24 
 20.667    0.48    0.92      0.864  IO      |       |       |       |     3.23 
 20.750    0.48    0.92      0.861  IO      |       |       |       |     3.22 
 20.833    0.47    0.92      0.858  IO      |       |       |       |     3.21 
 20.917    0.47    0.92      0.855  IO      |       |       |       |     3.21 
 21.000    0.46    0.92      0.852  IO      |       |       |       |     3.20 
 21.083    0.46    0.92      0.848  IO      |       |       |       |     3.19 
 21.167    0.45    0.92      0.845  IO      |       |       |       |     3.18 
 21.250    0.45    0.92      0.842  IO      |       |       |       |     3.17 
 21.333    0.44    0.92      0.839  IO      |       |       |       |     3.16 
 21.417    0.44    0.92      0.835  IO      |       |       |       |     3.15 
 21.500    0.43    0.92      0.832  IO      |       |       |       |     3.14 
 21.583    0.43    0.92      0.829  IO      |       |       |       |     3.13 
 21.667    0.43    0.92      0.825  IO      |       |       |       |     3.12 
 21.750    0.42    0.92      0.822  IO      |       |       |       |     3.11 
 21.833    0.42    0.92      0.818  IO      |       |       |       |     3.10 
 21.917    0.41    0.92      0.815  IO      |       |       |       |     3.09 
 22.000    0.41    0.92      0.811  IO      |       |       |       |     3.08 
 22.083    0.41    0.92      0.808  IO      |       |       |       |     3.07 
 22.167    0.40    0.92      0.804  IO      |       |       |       |     3.06 
 22.250    0.40    0.92      0.801  IO      |       |       |       |     3.05 
 22.333    0.40    0.92      0.797  IO      |       |       |       |     3.04 
 22.417    0.39    0.92      0.793  IO      |       |       |       |     3.03 
 22.500    0.39    0.92      0.790  IO      |       |       |       |     3.02 
 22.583    0.39    0.92      0.786  IO      |       |       |       |     3.01 
 22.667    0.38    0.92      0.782  IO      |       |       |       |     3.00 
 22.750    0.38    0.92      0.778  IO      |       |       |       |     2.99 
 22.833    0.38    0.92      0.775  IO      |       |       |       |     2.98 
 22.917    0.37    0.92      0.771  IO      |       |       |       |     2.97 
 23.000    0.37    0.92      0.767  IO      |       |       |       |     2.96 
 23.083    0.37    0.92      0.763  IO      |       |       |       |     2.94 
 23.167    0.36    0.92      0.759  IO      |       |       |       |     2.93 
 23.250    0.36    0.92      0.755  IO      |       |       |       |     2.92 
 23.333    0.36    0.92      0.752  IO      |       |       |       |     2.91 



 23.417    0.36    0.92      0.748  IO      |       |       |       |     2.90 
 23.500    0.35    0.92      0.744  IO      |       |       |       |     2.88 
 23.583    0.35    0.92      0.740  IO      |       |       |       |     2.87 
 23.667    0.35    0.92      0.736  IO      |       |       |       |     2.86 
 23.750    0.35    0.92      0.732  IO      |       |       |       |     2.85 
 23.833    0.34    0.92      0.728  IO      |       |       |       |     2.84 
 23.917    0.34    0.92      0.724  IO      |       |       |       |     2.82 
 24.000    0.34    0.92      0.720  IO      |       |       |       |     2.81 
 24.083    0.33    0.92      0.716  IO      |       |       |       |     2.80 
 24.167    0.28    0.92      0.712  IO      |       |       |       |     2.78 
 24.250    0.16    0.92      0.707  IO      |       |       |       |     2.77 
 24.333    0.10    0.92      0.701  IO      |       |       |       |     2.75 
 24.417    0.07    0.92      0.695  IO      |       |       |       |     2.73 
 24.500    0.04    0.92      0.689  IO      |       |       |       |     2.72 
 24.583    0.03    0.92      0.683  IO      |       |       |       |     2.70 
 24.667    0.02    0.92      0.677  IO      |       |       |       |     2.68 
 24.750    0.01    0.92      0.671  IO      |       |       |       |     2.66 
 24.833    0.01    0.92      0.665  IO      |       |       |       |     2.64 
 24.917    0.01    0.92      0.658  IO      |       |       |       |     2.62 
 25.000    0.00    0.92      0.652  IO      |       |       |       |     2.60 
 25.083    0.00    0.92      0.646  IO      |       |       |       |     2.58 
 25.167    0.00    0.92      0.639  IO      |       |       |       |     2.56 
 25.250    0.00    0.92      0.633  IO      |       |       |       |     2.54 
 25.333    0.00    0.92      0.627  IO      |       |       |       |     2.52 
 25.417    0.00    0.92      0.620  IO      |       |       |       |     2.50 
 25.500    0.00    0.92      0.614  IO      |       |       |       |     2.48 
 25.583    0.00    0.92      0.607  IO      |       |       |       |     2.46 
 25.667    0.00    0.92      0.601  IO      |       |       |       |     2.44 
 25.750    0.00    0.92      0.595  IO      |       |       |       |     2.42 
 25.833    0.00    0.92      0.588  IO      |       |       |       |     2.40 
 25.917    0.00    0.92      0.582  IO      |       |       |       |     2.38 
 26.000    0.00    0.92      0.576  IO      |       |       |       |     2.36 
 26.083    0.00    0.92      0.569  IO      |       |       |       |     2.34 
 26.167    0.00    0.92      0.563  IO      |       |       |       |     2.32 
 26.250    0.00    0.92      0.557  IO      |       |       |       |     2.30 
 26.333    0.00    0.92      0.550  IO      |       |       |       |     2.28 
 26.417    0.00    0.92      0.544  IO      |       |       |       |     2.26 
 26.500    0.00    0.92      0.537  IO      |       |       |       |     2.24 
 26.583    0.00    0.92      0.531  IO      |       |       |       |     2.22 
 26.667    0.00    0.92      0.525  IO      |       |       |       |     2.20 
 26.750    0.00    0.92      0.518  IO      |       |       |       |     2.18 
 26.833    0.00    0.92      0.512  IO      |       |       |       |     2.16 
 26.917    0.00    0.92      0.506  IO      |       |       |       |     2.14 
 27.000    0.00    0.92      0.499  IO      |       |       |       |     2.13 
 27.083    0.00    0.92      0.493  IO      |       |       |       |     2.11 
 27.167    0.00    0.92      0.487  IO      |       |       |       |     2.09 
 27.250    0.00    0.92      0.480  IO      |       |       |       |     2.07 
 27.333    0.00    0.92      0.474  IO      |       |       |       |     2.05 
 27.417    0.00    0.92      0.467  IO      |       |       |       |     2.03 
 27.500    0.00    0.92      0.461  IO      |       |       |       |     2.01 
 27.583    0.00    0.92      0.455  IO      |       |       |       |     1.98 
 27.667    0.00    0.92      0.448  IO      |       |       |       |     1.96 
 27.750    0.00    0.92      0.442  IO      |       |       |       |     1.94 
 27.833    0.00    0.92      0.436  IO      |       |       |       |     1.92 
 27.917    0.00    0.92      0.429  IO      |       |       |       |     1.89 
 28.000    0.00    0.92      0.423  IO      |       |       |       |     1.87 
 28.083    0.00    0.92      0.417  IO      |       |       |       |     1.85 
 28.167    0.00    0.92      0.410  IO      |       |       |       |     1.83 
 28.250    0.00    0.92      0.404  IO      |       |       |       |     1.80 
 28.333    0.00    0.92      0.397  IO      |       |       |       |     1.78 
 28.417    0.00    0.92      0.391  IO      |       |       |       |     1.76 
 28.500    0.00    0.92      0.385  IO      |       |       |       |     1.74 
 28.583    0.00    0.92      0.378  IO      |       |       |       |     1.72 
 28.667    0.00    0.92      0.372  IO      |       |       |       |     1.69 
 28.750    0.00    0.92      0.366  IO      |       |       |       |     1.67 
 28.833    0.00    0.92      0.359  IO      |       |       |       |     1.65 
 28.917    0.00    0.92      0.353  IO      |       |       |       |     1.63 
 29.000    0.00    0.92      0.347  IO      |       |       |       |     1.60 
 29.083    0.00    0.92      0.340  IO      |       |       |       |     1.58 
 29.167    0.00    0.92      0.334  IO      |       |       |       |     1.56 
 29.250    0.00    0.92      0.327  IO      |       |       |       |     1.54 



 29.333    0.00    0.92      0.321  IO      |       |       |       |     1.51 
 29.417    0.00    0.92      0.315  IO      |       |       |       |     1.49 
 29.500    0.00    0.92      0.308  IO      |       |       |       |     1.47 
 29.583    0.00    0.92      0.302  IO      |       |       |       |     1.45 
 29.667    0.00    0.92      0.296  IO      |       |       |       |     1.42 
 29.750    0.00    0.92      0.289  IO      |       |       |       |     1.40 
 29.833    0.00    0.92      0.283  IO      |       |       |       |     1.38 
 29.917    0.00    0.92      0.277  IO      |       |       |       |     1.36 
 30.000    0.00    0.92      0.270  IO      |       |       |       |     1.33 
 30.083    0.00    0.92      0.264  IO      |       |       |       |     1.31 
 30.167    0.00    0.92      0.257  IO      |       |       |       |     1.29 
 30.250    0.00    0.92      0.251  IO      |       |       |       |     1.27 
 30.333    0.00    0.92      0.245  IO      |       |       |       |     1.24 
 30.417    0.00    0.92      0.238  IO      |       |       |       |     1.22 
 30.500    0.00    0.92      0.232  IO      |       |       |       |     1.20 
 30.583    0.00    0.92      0.226  IO      |       |       |       |     1.18 
 30.667    0.00    0.92      0.219  IO      |       |       |       |     1.15 
 30.750    0.00    0.92      0.213  IO      |       |       |       |     1.13 
 30.833    0.00    0.92      0.207  IO      |       |       |       |     1.11 
 30.917    0.00    0.92      0.200  IO      |       |       |       |     1.09 
 31.000    0.00    0.92      0.194  IO      |       |       |       |     1.06 
 31.083    0.00    0.92      0.187  IO      |       |       |       |     1.04 
 31.167    0.00    0.92      0.181  IO      |       |       |       |     1.02 
 31.250    0.00    0.92      0.175  IO      |       |       |       |     0.99 
 31.333    0.00    0.92      0.168  IO      |       |       |       |     0.97 
 31.417    0.00    0.92      0.162  IO      |       |       |       |     0.94 
 31.500    0.00    0.92      0.156  IO      |       |       |       |     0.91 
 31.583    0.00    0.92      0.149  IO      |       |       |       |     0.88 
 31.667    0.00    0.92      0.143  IO      |       |       |       |     0.85 
 31.750    0.00    0.92      0.137  IO      |       |       |       |     0.82 
 31.833    0.00    0.92      0.130  IO      |       |       |       |     0.79 
 31.917    0.00    0.92      0.124  IO      |       |       |       |     0.76 
 32.000    0.00    0.92      0.117  IO      |       |       |       |     0.73 
 32.083    0.00    0.92      0.111  IO      |       |       |       |     0.70 
 32.167    0.00    0.92      0.105  IO      |       |       |       |     0.68 
 32.250    0.00    0.92      0.098  IO      |       |       |       |     0.65 
 32.333    0.00    0.92      0.092  IO      |       |       |       |     0.62 
 32.417    0.00    0.92      0.086  IO      |       |       |       |     0.59 
 32.500    0.00    0.92      0.079  IO      |       |       |       |     0.56 
 32.583    0.00    0.92      0.073  IO      |       |       |       |     0.53 
 32.667    0.00    0.92      0.067  IO      |       |       |       |     0.50 
 32.750    0.00    0.85      0.060  IO      |       |       |       |     0.46 
 32.833    0.00    0.77      0.055  O       |       |       |       |     0.42 
 32.917    0.00    0.70      0.050  O       |       |       |       |     0.38 
 33.000    0.00    0.63      0.045  O       |       |       |       |     0.34 
 33.083    0.00    0.58      0.041  O       |       |       |       |     0.31 
 33.167    0.00    0.52      0.037  O       |       |       |       |     0.28 
 33.250    0.00    0.47      0.034  O       |       |       |       |     0.26 
 33.333    0.00    0.43      0.031  O       |       |       |       |     0.23 
 33.417    0.00    0.39      0.028  O       |       |       |       |     0.21 
 33.500    0.00    0.36      0.025  O       |       |       |       |     0.19 
 33.583    0.00    0.32      0.023  O       |       |       |       |     0.17 
 33.667    0.00    0.29      0.021  O       |       |       |       |     0.16 
 33.750    0.00    0.27      0.019  O       |       |       |       |     0.14 
 33.833    0.00    0.24      0.017  O       |       |       |       |     0.13 
 33.917    0.00    0.22      0.016  O       |       |       |       |     0.12 
 34.000    0.00    0.20      0.014  O       |       |       |       |     0.11 
 34.083    0.00    0.18      0.013  O       |       |       |       |     0.10 
 34.167    0.00    0.16      0.012  O       |       |       |       |     0.09 
 34.250    0.00    0.15      0.011  O       |       |       |       |     0.08 
 34.333    0.00    0.14      0.010  O       |       |       |       |     0.07 
 34.417    0.00    0.12      0.009  O       |       |       |       |     0.07 
 34.500    0.00    0.11      0.008  O       |       |       |       |     0.06 
 34.583    0.00    0.10      0.007  O       |       |       |       |     0.05 
 34.667    0.00    0.09      0.007  O       |       |       |       |     0.05 
 34.750    0.00    0.08      0.006  O       |       |       |       |     0.05 
 34.833    0.00    0.08      0.005  O       |       |       |       |     0.04 
 34.917    0.00    0.07      0.005  O       |       |       |       |     0.04 
 35.000    0.00    0.06      0.004  O       |       |       |       |     0.03 
 35.083    0.00    0.06      0.004  O       |       |       |       |     0.03 
 35.167    0.00    0.05      0.004  O       |       |       |       |     0.03 



 35.250    0.00    0.05      0.003  O       |       |       |       |     0.03 
 35.333    0.00    0.04      0.003  O       |       |       |       |     0.02 
 35.417    0.00    0.04      0.003  O       |       |       |       |     0.02 
 35.500    0.00    0.04      0.003  O       |       |       |       |     0.02 
 35.583    0.00    0.03      0.002  O       |       |       |       |     0.02 
 35.667    0.00    0.03      0.002  O       |       |       |       |     0.02 
 35.750    0.00    0.03      0.002  O       |       |       |       |     0.01 
 35.833    0.00    0.02      0.002  O       |       |       |       |     0.01 
 35.917    0.00    0.02      0.002  O       |       |       |       |     0.01 
 36.000    0.00    0.02      0.001  O       |       |       |       |     0.01 
 36.083    0.00    0.02      0.001  O       |       |       |       |     0.01 
 36.167    0.00    0.02      0.001  O       |       |       |       |     0.01 
 36.250    0.00    0.01      0.001  O       |       |       |       |     0.01 
 36.333    0.00    0.01      0.001  O       |       |       |       |     0.01 
 36.417    0.00    0.01      0.001  O       |       |       |       |     0.01 
 36.500    0.00    0.01      0.001  O       |       |       |       |     0.01 
 36.583    0.00    0.01      0.001  O       |       |       |       |     0.01 
 36.667    0.00    0.01      0.001  O       |       |       |       |     0.00 
 36.750    0.00    0.01      0.001  O       |       |       |       |     0.00 
 36.833    0.00    0.01      0.001  O       |       |       |       |     0.00 
 36.917    0.00    0.01      0.000  O       |       |       |       |     0.00 
 37.000    0.00    0.01      0.000  O       |       |       |       |     0.00 
 37.083    0.00    0.01      0.000  O       |       |       |       |     0.00 
 37.167    0.00    0.01      0.000  O       |       |       |       |     0.00 
 37.250    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.333    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.417    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.500    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.583    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.667    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.750    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.833    0.00    0.00      0.000  O       |       |       |       |     0.00 
 37.917    0.00    0.00      0.000  O       |       |       |       |     0.00 
 38.000    0.00    0.00      0.000  O       |       |       |       |     0.00 
 38.083    0.00    0.00      0.000  O       |       |       |       |     0.00 
 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =   457 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =        4.371 (CFS) 
   Total volume =       2.176 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 -------------------------------------------------------------------- 
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       Orange County Rational Hydrology Program 
 
   (Hydrology Manual Date(s) October 1986 & November 1996) 
 
  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2012 Version 8.2 
  Rational Hydrology Study, Date: 10/04/16  File Name: exb002.roc 
 ------------------------------------------------------------------------ 
 RANCHO LA HABRA HYDROLOGY STUDY 
 EXISTING CONDITION RATIONAL METHOD - AREA 'B' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   221.000(Ft.) 
 Top (of initial area) elevation =   355.000(Ft.) 
 Bottom (of initial area) elevation =   306.000(Ft.) 
 Difference in elevation =    49.000(Ft.) 
 Slope =    0.22172  s(%)=      22.17 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.268 min. 
 Rainfall intensity =      1.696(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.767 
 Subarea runoff =      2.590(CFS) 
 Total initial stream area =        1.990(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      3.765(CFS) 
 Depth of flow =   0.162(Ft.), Average velocity =   2.869(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      3.765(CFS) 
   '     '  flow top width =     16.200(Ft.) 



   '     '    velocity=    2.869(Ft/s) 
   '     '  area =      1.312(Sq.Ft) 
   '     '  Froude number =     1.776  
 
 Upstream point elevation =   306.000(Ft.) 
 Downstream point elevation =   279.000(Ft.) 
 Flow length =   282.000(Ft.) 
 Travel time  =    1.64 min. 
 Time of concentration =    9.91 min. 
 Depth of flow =   0.162(Ft.) 
 Average velocity =   2.869(Ft/s) 
 Total irregular channel flow =     3.765(CFS) 
 Irregular channel normal depth above invert elev. =   0.162(Ft.) 
 Average velocity of channel(s) =   2.869(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.529(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.753 
 Subarea runoff =      2.267(CFS) for    2.230(Ac.) 
 Total runoff =      4.857(CFS) Total area =        4.22(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.178(Ft.), Average velocity =   3.058(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      203.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      6.007(CFS) 
 Depth of flow =   0.201(Ft.), Average velocity =   2.978(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      6.007(CFS) 
   '     '  flow top width =     20.086(Ft.) 
   '     '    velocity=    2.978(Ft/s) 
   '     '  area =      2.017(Sq.Ft) 
   '     '  Froude number =     1.656  
 
 Upstream point elevation =   279.000(Ft.) 
 Downstream point elevation =   223.000(Ft.) 
 Flow length =   723.000(Ft.) 
 Travel time  =    4.05 min. 
 Time of concentration =   13.95 min. 
 Depth of flow =   0.201(Ft.) 
 Average velocity =   2.978(Ft/s) 
 Total irregular channel flow =     6.007(CFS) 
 Irregular channel normal depth above invert elev. =   0.201(Ft.) 
 Average velocity of channel(s) =   2.978(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 



 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.256(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.721 
 Subarea runoff =      2.232(CFS) for    3.610(Ac.) 
 Total runoff =      7.089(CFS) Total area =        7.83(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.214(Ft.), Average velocity =   3.104(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      203.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      7.830(Ac.) 
 Runoff from this stream =      7.089(CFS) 
 Time of concentration =   13.95 min. 
 Rainfall intensity =     1.256(In/Hr) 
 Area averaged loss rate (Fm) =    0.2500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.100 
 Decimal fraction soil group D = 0.900 
 SCS curve number for soil(AMC 2)  = 83.50 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.205(In/Hr) 
 Max Catchment Loss (Fm) =     0.205(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   295.000(Ft.) 
 Bottom (of initial area) elevation =   258.000(Ft.) 
 Difference in elevation =    37.000(Ft.) 
 Slope =    0.12333  s(%)=      12.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.506 min. 
 Rainfall intensity =      1.478(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.775 
 Subarea runoff =      1.604(CFS) 
 Total initial stream area =        1.400(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      206.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      4.033(CFS) 
 Depth of flow =   0.175(Ft.), Average velocity =   2.638(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      4.033(CFS) 
   '     '  flow top width =     17.487(Ft.) 
   '     '    velocity=    2.638(Ft/s) 
   '     '  area =      1.529(Sq.Ft) 
   '     '  Froude number =     1.572  
 
 Upstream point elevation =   258.000(Ft.) 



 Downstream point elevation =   233.000(Ft.) 
 Flow length =   342.000(Ft.) 
 Travel time  =    2.16 min. 
 Time of concentration =   12.67 min. 
 Depth of flow =   0.175(Ft.) 
 Average velocity =   2.638(Ft/s) 
 Total irregular channel flow =     4.033(CFS) 
 Irregular channel normal depth above invert elev. =   0.175(Ft.) 
 Average velocity of channel(s) =   2.638(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.300 
 Decimal fraction soil group D = 0.700 
 SCS curve number for soil(AMC 2)  = 82.50 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.215(In/Hr) 
 Max Catchment Loss (Fm) =     0.215(In/Hr) 
 Rainfall intensity =      1.328(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.756 
 Subarea runoff =      4.797(CFS) for    4.980(Ac.) 
 Total runoff =      6.402(CFS) Total area =        6.38(Ac.) 
 Area averaged Fm value =    0.213(In/Hr) 
 Depth of flow =   0.208(Ft.), Average velocity =   2.961(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      203.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      8.107(CFS) 
 Depth of flow =   0.283(Ft.), Average velocity =   2.027(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      8.107(CFS) 
   '     '  flow top width =     28.284(Ft.) 
   '     '    velocity=    2.027(Ft/s) 
   '     '  area =      4.000(Sq.Ft) 
   '     '  Froude number =     0.950  
 
 Upstream point elevation =   233.000(Ft.) 
 Downstream point elevation =   223.000(Ft.) 
 Flow length =   440.000(Ft.) 
 Travel time  =    3.62 min. 
 Time of concentration =   16.29 min. 
 Depth of flow =   0.283(Ft.) 
 Average velocity =   2.027(Ft/s) 
 Total irregular channel flow =     8.107(CFS) 
 Irregular channel normal depth above invert elev. =   0.283(Ft.) 
 Average velocity of channel(s) =   2.027(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.149(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.720 
 Subarea runoff =      3.339(CFS) for    5.390(Ac.) 



 Total runoff =      9.741(CFS) Total area =       11.77(Ac.) 
 Area averaged Fm value =    0.230(In/Hr) 
 Depth of flow =   0.303(Ft.), Average velocity =   2.122(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      203.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     11.770(Ac.) 
 Runoff from this stream =      9.741(CFS) 
 Time of concentration =   16.29 min. 
 Rainfall intensity =     1.149(In/Hr) 
 Area averaged loss rate (Fm) =    0.2298(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      7.83     7.089     13.95    0.250      1.256 
 2     11.77     9.741     16.29    0.230      1.149 
 Qmax(1) = 
     1.000 *    1.000 *     7.089) + 
     1.116 *    0.857 *     9.741) + =      16.403 
 Qmax(2) = 
     0.894 *    1.000 *     7.089) + 
     1.000 *    1.000 *     9.741) + =      16.078 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        7.089       9.741 
 Maximum flow rates at confluence using above data: 
        16.403       16.078 
 Area of streams before confluence: 
         7.830       11.770 
 Effective area values after confluence: 
        17.914       19.600 
 Results of confluence: 
 Total flow rate =     16.403(CFS) 
 Time of concentration =    13.953 min. 
 Effective stream area after confluence =     17.914(Ac.) 
 Study area average Pervious fraction(Ap) =  1.000 
 Study area average soil loss rate(Fm) =    0.238(In/Hr) 
 Study area total (this main stream) =      19.60(Ac.) 
 End of computations, total study area =           19.60 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged SCS curve number (AMC 2) =  80.2 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
 Copyright (c) CIVILCADD/CIVILDESIGN, 1989-2014, Version 9.0 
 
  Study date  02/05/18   File Name EXB00224.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 6407 
 
 --------------------------------------------------------------------- 
 RANCHO LA HABRA HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'B' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, FEBRUARY 5, 2018 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  80.2       4.8          0.24     D     0.200     1.000    0.200 
  80.2      14.9          0.76     C     0.250     1.000    0.250 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.238 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      4.75   0.242         80.2      63.3       5.80     0.058 
 
     14.85   0.758         80.2      63.3       5.80     0.058 
 
 Area-averaged catchment yield fraction, Y =  0.058 
 Area-averaged low loss fraction, Yb =  0.942 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.233 (hours) 
 Watershed area =      19.60(Ac.) 
 Catchment Lag time =   0.186 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 44.7932 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.238(In/Hr) 
 Average low loss rate fraction (Yb) = 0.942 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of      19.60(Ac.) (Ref: fig. E-4) 



 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 
 30-minute factor = 0.999    Adjusted rainfall =  0.400(In) 
 1-hour factor = 0.999       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       237.04 (CFS)) 
 
   1                3.667                   8.692 
   2               18.673                  35.571 
   3               55.689                  87.740 
   4               73.322                  41.798 
   5               82.432                  21.595 
   6               88.469                  14.309 
   7               92.653                   9.917 
   8               95.496                   6.739 
   9               97.322                   4.328 
  10               98.206                   2.097 
  11               98.703                   1.178 
  12               99.088                   0.913 
  13               99.383                   0.698 
  14               99.705                   0.763 
  15               99.887                   0.432 
  16              100.000                   0.267 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2532               0.0634 
   3              0.2996               0.0465 
   4              0.3377               0.0380 
   5              0.3705               0.0328 
   6              0.3996               0.0292 
   7              0.4254               0.0258 
   8              0.4491               0.0237 
   9              0.4711               0.0220 
  10              0.4917               0.0206 
  11              0.5111               0.0194 
  12              0.5295               0.0184 
  13              0.5499               0.0204 
  14              0.5695               0.0196 
  15              0.5884               0.0189 
  16              0.6066               0.0182 
  17              0.6242               0.0176 
  18              0.6413               0.0171 
  19              0.6579               0.0166 
  20              0.6741               0.0161 
  21              0.6898               0.0157 
  22              0.7051               0.0153 
  23              0.7201               0.0150 
  24              0.7347               0.0146 
  25              0.7490               0.0143 
  26              0.7631               0.0140 
  27              0.7768               0.0137 
  28              0.7902               0.0135 
  29              0.8035               0.0132 
  30              0.8164               0.0130 
  31              0.8292               0.0127 
  32              0.8417               0.0125 
  33              0.8540               0.0123 
  34              0.8662               0.0121 
  35              0.8781               0.0119 
  36              0.8899               0.0118 



  37              0.9011               0.0112 
  38              0.9121               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9442               0.0106 
  42              0.9546               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0144               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0612               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1480               0.0083 
  64              1.1563               0.0083 
  65              1.1644               0.0082 
  66              1.1726               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3587               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 
 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 
 105              1.4050               0.0050 
 106              1.4100               0.0050 
 107              1.4150               0.0050 



 108              1.4199               0.0049 
 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4678               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5087               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5731               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6450               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 
 176              1.7048               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 



 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7299               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8213               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8533               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 
 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9325               0.0029 
 247              1.9354               0.0029 
 248              1.9383               0.0029 
 249              1.9413               0.0029 



 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0025              0.0002 
   2              0.0027           0.0025              0.0002 
   3              0.0027           0.0025              0.0002 
   4              0.0027           0.0025              0.0002 
   5              0.0027           0.0025              0.0002 
   6              0.0027           0.0026              0.0002 
   7              0.0027           0.0026              0.0002 
   8              0.0027           0.0026              0.0002 
   9              0.0027           0.0026              0.0002 
  10              0.0027           0.0026              0.0002 
  11              0.0028           0.0026              0.0002 
  12              0.0028           0.0026              0.0002 
  13              0.0028           0.0026              0.0002 
  14              0.0028           0.0026              0.0002 
  15              0.0028           0.0026              0.0002 
  16              0.0028           0.0026              0.0002 
  17              0.0028           0.0027              0.0002 
  18              0.0028           0.0027              0.0002 
  19              0.0028           0.0027              0.0002 
  20              0.0028           0.0027              0.0002 
  21              0.0029           0.0027              0.0002 
  22              0.0029           0.0027              0.0002 
  23              0.0029           0.0027              0.0002 
  24              0.0029           0.0027              0.0002 
  25              0.0029           0.0027              0.0002 
  26              0.0029           0.0027              0.0002 
  27              0.0029           0.0028              0.0002 



  28              0.0029           0.0028              0.0002 
  29              0.0029           0.0028              0.0002 
  30              0.0030           0.0028              0.0002 
  31              0.0030           0.0028              0.0002 
  32              0.0030           0.0028              0.0002 
  33              0.0030           0.0028              0.0002 
  34              0.0030           0.0028              0.0002 
  35              0.0030           0.0028              0.0002 
  36              0.0030           0.0028              0.0002 
  37              0.0030           0.0029              0.0002 
  38              0.0030           0.0029              0.0002 
  39              0.0031           0.0029              0.0002 
  40              0.0031           0.0029              0.0002 
  41              0.0031           0.0029              0.0002 
  42              0.0031           0.0029              0.0002 
  43              0.0031           0.0029              0.0002 
  44              0.0031           0.0029              0.0002 
  45              0.0031           0.0030              0.0002 
  46              0.0031           0.0030              0.0002 
  47              0.0032           0.0030              0.0002 
  48              0.0032           0.0030              0.0002 
  49              0.0032           0.0030              0.0002 
  50              0.0032           0.0030              0.0002 
  51              0.0032           0.0030              0.0002 
  52              0.0032           0.0030              0.0002 
  53              0.0033           0.0031              0.0002 
  54              0.0033           0.0031              0.0002 
  55              0.0033           0.0031              0.0002 
  56              0.0033           0.0031              0.0002 
  57              0.0033           0.0031              0.0002 
  58              0.0033           0.0031              0.0002 
  59              0.0033           0.0031              0.0002 
  60              0.0034           0.0032              0.0002 
  61              0.0034           0.0032              0.0002 
  62              0.0034           0.0032              0.0002 
  63              0.0034           0.0032              0.0002 
  64              0.0034           0.0032              0.0002 
  65              0.0034           0.0032              0.0002 
  66              0.0035           0.0033              0.0002 
  67              0.0035           0.0033              0.0002 
  68              0.0035           0.0033              0.0002 
  69              0.0035           0.0033              0.0002 
  70              0.0035           0.0033              0.0002 
  71              0.0035           0.0033              0.0002 
  72              0.0036           0.0034              0.0002 
  73              0.0036           0.0034              0.0002 
  74              0.0036           0.0034              0.0002 
  75              0.0036           0.0034              0.0002 
  76              0.0036           0.0034              0.0002 
  77              0.0037           0.0034              0.0002 
  78              0.0037           0.0035              0.0002 
  79              0.0037           0.0035              0.0002 
  80              0.0037           0.0035              0.0002 
  81              0.0037           0.0035              0.0002 
  82              0.0038           0.0035              0.0002 
  83              0.0038           0.0036              0.0002 
  84              0.0038           0.0036              0.0002 
  85              0.0038           0.0036              0.0002 
  86              0.0038           0.0036              0.0002 
  87              0.0039           0.0036              0.0002 
  88              0.0039           0.0037              0.0002 
  89              0.0039           0.0037              0.0002 
  90              0.0039           0.0037              0.0002 
  91              0.0040           0.0037              0.0002 
  92              0.0040           0.0038              0.0002 
  93              0.0040           0.0038              0.0002 
  94              0.0040           0.0038              0.0002 
  95              0.0041           0.0038              0.0002 
  96              0.0041           0.0038              0.0002 
  97              0.0041           0.0039              0.0002 
  98              0.0041           0.0039              0.0002 



  99              0.0042           0.0039              0.0002 
 100              0.0042           0.0040              0.0002 
 101              0.0042           0.0040              0.0002 
 102              0.0043           0.0040              0.0002 
 103              0.0043           0.0040              0.0002 
 104              0.0043           0.0041              0.0002 
 105              0.0044           0.0041              0.0003 
 106              0.0044           0.0041              0.0003 
 107              0.0044           0.0042              0.0003 
 108              0.0044           0.0042              0.0003 
 109              0.0045           0.0042              0.0003 
 110              0.0045           0.0042              0.0003 
 111              0.0045           0.0043              0.0003 
 112              0.0046           0.0043              0.0003 
 113              0.0046           0.0044              0.0003 
 114              0.0046           0.0044              0.0003 
 115              0.0047           0.0044              0.0003 
 116              0.0047           0.0044              0.0003 
 117              0.0048           0.0045              0.0003 
 118              0.0048           0.0045              0.0003 
 119              0.0049           0.0046              0.0003 
 120              0.0049           0.0046              0.0003 
 121              0.0049           0.0047              0.0003 
 122              0.0050           0.0047              0.0003 
 123              0.0050           0.0047              0.0003 
 124              0.0051           0.0048              0.0003 
 125              0.0051           0.0048              0.0003 
 126              0.0051           0.0049              0.0003 
 127              0.0052           0.0049              0.0003 
 128              0.0052           0.0049              0.0003 
 129              0.0053           0.0050              0.0003 
 130              0.0054           0.0050              0.0003 
 131              0.0054           0.0051              0.0003 
 132              0.0055           0.0051              0.0003 
 133              0.0055           0.0052              0.0003 
 134              0.0056           0.0053              0.0003 
 135              0.0057           0.0053              0.0003 
 136              0.0057           0.0054              0.0003 
 137              0.0058           0.0054              0.0003 
 138              0.0058           0.0055              0.0003 
 139              0.0059           0.0056              0.0003 
 140              0.0060           0.0056              0.0003 
 141              0.0061           0.0057              0.0003 
 142              0.0061           0.0058              0.0004 
 143              0.0062           0.0059              0.0004 
 144              0.0063           0.0059              0.0004 
 145              0.0077           0.0073              0.0004 
 146              0.0078           0.0073              0.0004 
 147              0.0079           0.0075              0.0005 
 148              0.0080           0.0075              0.0005 
 149              0.0081           0.0077              0.0005 
 150              0.0082           0.0077              0.0005 
 151              0.0083           0.0078              0.0005 
 152              0.0084           0.0079              0.0005 
 153              0.0086           0.0081              0.0005 
 154              0.0086           0.0081              0.0005 
 155              0.0088           0.0083              0.0005 
 156              0.0089           0.0084              0.0005 
 157              0.0091           0.0085              0.0005 
 158              0.0092           0.0086              0.0005 
 159              0.0094           0.0088              0.0005 
 160              0.0095           0.0089              0.0005 
 161              0.0097           0.0091              0.0006 
 162              0.0098           0.0092              0.0006 
 163              0.0100           0.0094              0.0006 
 164              0.0101           0.0096              0.0006 
 165              0.0104           0.0098              0.0006 
 166              0.0106           0.0099              0.0006 
 167              0.0108           0.0102              0.0006 
 168              0.0110           0.0104              0.0006 
 169              0.0118           0.0111              0.0007 



 170              0.0119           0.0113              0.0007 
 171              0.0123           0.0116              0.0007 
 172              0.0125           0.0118              0.0007 
 173              0.0130           0.0122              0.0007 
 174              0.0132           0.0125              0.0008 
 175              0.0137           0.0129              0.0008 
 176              0.0140           0.0132              0.0008 
 177              0.0146           0.0138              0.0008 
 178              0.0150           0.0141              0.0009 
 179              0.0157           0.0148              0.0009 
 180              0.0161           0.0152              0.0009 
 181              0.0171           0.0161              0.0010 
 182              0.0176           0.0166              0.0010 
 183              0.0189           0.0178              0.0011 
 184              0.0196           0.0185              0.0011 
 185              0.0184           0.0173              0.0011 
 186              0.0194           0.0183              0.0011 
 187              0.0220           0.0198              0.0022 
 188              0.0237           0.0198              0.0039 
 189              0.0292           0.0198              0.0093 
 190              0.0328           0.0198              0.0130 
 191              0.0465           0.0198              0.0266 
 192              0.0634           0.0198              0.0435 
 193              0.1898           0.0198              0.1700 
 194              0.0380           0.0198              0.0182 
 195              0.0258           0.0198              0.0060 
 196              0.0206           0.0194              0.0012 
 197              0.0204           0.0192              0.0012 
 198              0.0182           0.0172              0.0011 
 199              0.0166           0.0156              0.0010 
 200              0.0153           0.0144              0.0009 
 201              0.0143           0.0135              0.0008 
 202              0.0135           0.0127              0.0008 
 203              0.0127           0.0120              0.0007 
 204              0.0121           0.0114              0.0007 
 205              0.0112           0.0105              0.0006 
 206              0.0107           0.0101              0.0006 
 207              0.0103           0.0097              0.0006 
 208              0.0099           0.0093              0.0006 
 209              0.0096           0.0090              0.0006 
 210              0.0093           0.0087              0.0005 
 211              0.0090           0.0085              0.0005 
 212              0.0087           0.0082              0.0005 
 213              0.0085           0.0080              0.0005 
 214              0.0083           0.0078              0.0005 
 215              0.0081           0.0076              0.0005 
 216              0.0079           0.0074              0.0005 
 217              0.0063           0.0060              0.0004 
 218              0.0062           0.0058              0.0004 
 219              0.0060           0.0057              0.0003 
 220              0.0059           0.0055              0.0003 
 221              0.0057           0.0054              0.0003 
 222              0.0056           0.0053              0.0003 
 223              0.0055           0.0052              0.0003 
 224              0.0054           0.0051              0.0003 
 225              0.0053           0.0050              0.0003 
 226              0.0052           0.0049              0.0003 
 227              0.0051           0.0048              0.0003 
 228              0.0050           0.0047              0.0003 
 229              0.0049           0.0046              0.0003 
 230              0.0048           0.0045              0.0003 
 231              0.0047           0.0045              0.0003 
 232              0.0047           0.0044              0.0003 
 233              0.0046           0.0043              0.0003 
 234              0.0045           0.0043              0.0003 
 235              0.0045           0.0042              0.0003 
 236              0.0044           0.0041              0.0003 
 237              0.0043           0.0041              0.0002 
 238              0.0043           0.0040              0.0002 
 239              0.0042           0.0040              0.0002 
 240              0.0042           0.0039              0.0002 



 241              0.0041           0.0039              0.0002 
 242              0.0041           0.0038              0.0002 
 243              0.0040           0.0038              0.0002 
 244              0.0040           0.0037              0.0002 
 245              0.0039           0.0037              0.0002 
 246              0.0039           0.0036              0.0002 
 247              0.0038           0.0036              0.0002 
 248              0.0038           0.0036              0.0002 
 249              0.0037           0.0035              0.0002 
 250              0.0037           0.0035              0.0002 
 251              0.0036           0.0034              0.0002 
 252              0.0036           0.0034              0.0002 
 253              0.0036           0.0034              0.0002 
 254              0.0035           0.0033              0.0002 
 255              0.0035           0.0033              0.0002 
 256              0.0035           0.0033              0.0002 
 257              0.0034           0.0032              0.0002 
 258              0.0034           0.0032              0.0002 
 259              0.0034           0.0032              0.0002 
 260              0.0033           0.0031              0.0002 
 261              0.0033           0.0031              0.0002 
 262              0.0033           0.0031              0.0002 
 263              0.0032           0.0031              0.0002 
 264              0.0032           0.0030              0.0002 
 265              0.0032           0.0030              0.0002 
 266              0.0032           0.0030              0.0002 
 267              0.0031           0.0030              0.0002 
 268              0.0031           0.0029              0.0002 
 269              0.0031           0.0029              0.0002 
 270              0.0031           0.0029              0.0002 
 271              0.0030           0.0029              0.0002 
 272              0.0030           0.0028              0.0002 
 273              0.0030           0.0028              0.0002 
 274              0.0030           0.0028              0.0002 
 275              0.0029           0.0028              0.0002 
 276              0.0029           0.0027              0.0002 
 277              0.0029           0.0027              0.0002 
 278              0.0029           0.0027              0.0002 
 279              0.0029           0.0027              0.0002 
 280              0.0028           0.0027              0.0002 
 281              0.0028           0.0026              0.0002 
 282              0.0028           0.0026              0.0002 
 283              0.0028           0.0026              0.0002 
 284              0.0028           0.0026              0.0002 
 285              0.0027           0.0026              0.0002 
 286              0.0027           0.0026              0.0002 
 287              0.0027           0.0025              0.0002 
 288              0.0027           0.0025              0.0002 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.67(In) 
 Total effective rainfall =      0.38(In) 
 Peak flow rate in flood hydrograph =     18.33(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0001      0.01  Q         |         |         |         |  
    0+15       0.0002      0.02  Q         |         |         |         |  
    0+20       0.0004      0.03  Q         |         |         |         |  
    0+25       0.0006      0.03  Q         |         |         |         |  
    0+30       0.0008      0.03  Q         |         |         |         |  
    0+35       0.0010      0.03  Q         |         |         |         |  
    0+40       0.0013      0.04  Q         |         |         |         |  



    0+45       0.0015      0.04  Q         |         |         |         |  
    0+50       0.0018      0.04  Q         |         |         |         |  
    0+55       0.0020      0.04  Q         |         |         |         |  
    1+ 0       0.0023      0.04  Q         |         |         |         |  
    1+ 5       0.0026      0.04  Q         |         |         |         |  
    1+10       0.0028      0.04  Q         |         |         |         |  
    1+15       0.0031      0.04  Q         |         |         |         |  
    1+20       0.0033      0.04  Q         |         |         |         |  
    1+25       0.0036      0.04  Q         |         |         |         |  
    1+30       0.0039      0.04  Q         |         |         |         |  
    1+35       0.0041      0.04  Q         |         |         |         |  
    1+40       0.0044      0.04  Q         |         |         |         |  
    1+45       0.0047      0.04  Q         |         |         |         |  
    1+50       0.0049      0.04  Q         |         |         |         |  
    1+55       0.0052      0.04  Q         |         |         |         |  
    2+ 0       0.0055      0.04  Q         |         |         |         |  
    2+ 5       0.0057      0.04  Q         |         |         |         |  
    2+10       0.0060      0.04  Q         |         |         |         |  
    2+15       0.0063      0.04  Q         |         |         |         |  
    2+20       0.0065      0.04  Q         |         |         |         |  
    2+25       0.0068      0.04  Q         |         |         |         |  
    2+30       0.0071      0.04  Q         |         |         |         |  
    2+35       0.0074      0.04  Q         |         |         |         |  
    2+40       0.0077      0.04  Q         |         |         |         |  
    2+45       0.0079      0.04  Q         |         |         |         |  
    2+50       0.0082      0.04  Q         |         |         |         |  
    2+55       0.0085      0.04  Q         |         |         |         |  
    3+ 0       0.0088      0.04  Q         |         |         |         |  
    3+ 5       0.0091      0.04  Q         |         |         |         |  
    3+10       0.0093      0.04  Q         |         |         |         |  
    3+15       0.0096      0.04  Q         |         |         |         |  
    3+20       0.0099      0.04  Q         |         |         |         |  
    3+25       0.0102      0.04  Q         |         |         |         |  
    3+30       0.0105      0.04  Q         |         |         |         |  
    3+35       0.0108      0.04  Q         |         |         |         |  
    3+40       0.0111      0.04  Q         |         |         |         |  
    3+45       0.0114      0.04  Q         |         |         |         |  
    3+50       0.0116      0.04  Q         |         |         |         |  
    3+55       0.0119      0.04  Q         |         |         |         |  
    4+ 0       0.0122      0.04  Q         |         |         |         |  
    4+ 5       0.0125      0.04  Q         |         |         |         |  
    4+10       0.0128      0.04  Q         |         |         |         |  
    4+15       0.0131      0.04  Q         |         |         |         |  
    4+20       0.0134      0.04  Q         |         |         |         |  
    4+25       0.0137      0.04  Q         |         |         |         |  
    4+30       0.0140      0.04  Q         |         |         |         |  
    4+35       0.0143      0.04  Q         |         |         |         |  
    4+40       0.0146      0.04  Q         |         |         |         |  
    4+45       0.0150      0.04  Q         |         |         |         |  
    4+50       0.0153      0.04  Q         |         |         |         |  
    4+55       0.0156      0.05  Q         |         |         |         |  
    5+ 0       0.0159      0.05  QV        |         |         |         |  
    5+ 5       0.0162      0.05  QV        |         |         |         |  
    5+10       0.0165      0.05  QV        |         |         |         |  
    5+15       0.0168      0.05  QV        |         |         |         |  
    5+20       0.0171      0.05  QV        |         |         |         |  
    5+25       0.0175      0.05  QV        |         |         |         |  
    5+30       0.0178      0.05  QV        |         |         |         |  
    5+35       0.0181      0.05  QV        |         |         |         |  
    5+40       0.0184      0.05  QV        |         |         |         |  
    5+45       0.0188      0.05  QV        |         |         |         |  
    5+50       0.0191      0.05  QV        |         |         |         |  
    5+55       0.0194      0.05  QV        |         |         |         |  
    6+ 0       0.0197      0.05  QV        |         |         |         |  
    6+ 5       0.0201      0.05  QV        |         |         |         |  
    6+10       0.0204      0.05  QV        |         |         |         |  
    6+15       0.0207      0.05  QV        |         |         |         |  
    6+20       0.0211      0.05  QV        |         |         |         |  
    6+25       0.0214      0.05  QV        |         |         |         |  
    6+30       0.0218      0.05  QV        |         |         |         |  
    6+35       0.0221      0.05  QV        |         |         |         |  



    6+40       0.0224      0.05  QV        |         |         |         |  
    6+45       0.0228      0.05  QV        |         |         |         |  
    6+50       0.0231      0.05  QV        |         |         |         |  
    6+55       0.0235      0.05  QV        |         |         |         |  
    7+ 0       0.0238      0.05  QV        |         |         |         |  
    7+ 5       0.0242      0.05  QV        |         |         |         |  
    7+10       0.0246      0.05  QV        |         |         |         |  
    7+15       0.0249      0.05  QV        |         |         |         |  
    7+20       0.0253      0.05  QV        |         |         |         |  
    7+25       0.0256      0.05  QV        |         |         |         |  
    7+30       0.0260      0.05  QV        |         |         |         |  
    7+35       0.0264      0.05  QV        |         |         |         |  
    7+40       0.0267      0.05  QV        |         |         |         |  
    7+45       0.0271      0.05  QV        |         |         |         |  
    7+50       0.0275      0.05  QV        |         |         |         |  
    7+55       0.0279      0.05  QV        |         |         |         |  
    8+ 0       0.0282      0.05  QV        |         |         |         |  
    8+ 5       0.0286      0.06  QV        |         |         |         |  
    8+10       0.0290      0.06  QV        |         |         |         |  
    8+15       0.0294      0.06  QV        |         |         |         |  
    8+20       0.0298      0.06  QV        |         |         |         |  
    8+25       0.0302      0.06  QV        |         |         |         |  
    8+30       0.0305      0.06  QV        |         |         |         |  
    8+35       0.0309      0.06  QV        |         |         |         |  
    8+40       0.0313      0.06  Q V       |         |         |         |  
    8+45       0.0317      0.06  Q V       |         |         |         |  
    8+50       0.0321      0.06  Q V       |         |         |         |  
    8+55       0.0326      0.06  Q V       |         |         |         |  
    9+ 0       0.0330      0.06  Q V       |         |         |         |  
    9+ 5       0.0334      0.06  Q V       |         |         |         |  
    9+10       0.0338      0.06  Q V       |         |         |         |  
    9+15       0.0342      0.06  Q V       |         |         |         |  
    9+20       0.0346      0.06  Q V       |         |         |         |  
    9+25       0.0351      0.06  Q V       |         |         |         |  
    9+30       0.0355      0.06  Q V       |         |         |         |  
    9+35       0.0359      0.06  Q V       |         |         |         |  
    9+40       0.0363      0.06  Q V       |         |         |         |  
    9+45       0.0368      0.06  Q V       |         |         |         |  
    9+50       0.0372      0.06  Q V       |         |         |         |  
    9+55       0.0377      0.06  Q V       |         |         |         |  
   10+ 0       0.0381      0.07  Q V       |         |         |         |  
   10+ 5       0.0386      0.07  Q V       |         |         |         |  
   10+10       0.0390      0.07  Q V       |         |         |         |  
   10+15       0.0395      0.07  Q V       |         |         |         |  
   10+20       0.0400      0.07  Q V       |         |         |         |  
   10+25       0.0404      0.07  Q V       |         |         |         |  
   10+30       0.0409      0.07  Q V       |         |         |         |  
   10+35       0.0414      0.07  Q V       |         |         |         |  
   10+40       0.0419      0.07  Q V       |         |         |         |  
   10+45       0.0423      0.07  Q V       |         |         |         |  
   10+50       0.0428      0.07  Q V       |         |         |         |  
   10+55       0.0433      0.07  Q V       |         |         |         |  
   11+ 0       0.0438      0.07  Q V       |         |         |         |  
   11+ 5       0.0443      0.07  Q V       |         |         |         |  
   11+10       0.0448      0.07  Q V       |         |         |         |  
   11+15       0.0454      0.07  Q V       |         |         |         |  
   11+20       0.0459      0.08  Q V       |         |         |         |  
   11+25       0.0464      0.08  Q V       |         |         |         |  
   11+30       0.0469      0.08  Q V       |         |         |         |  
   11+35       0.0475      0.08  Q  V      |         |         |         |  
   11+40       0.0480      0.08  Q  V      |         |         |         |  
   11+45       0.0486      0.08  Q  V      |         |         |         |  
   11+50       0.0491      0.08  Q  V      |         |         |         |  
   11+55       0.0497      0.08  Q  V      |         |         |         |  
   12+ 0       0.0503      0.08  Q  V      |         |         |         |  
   12+ 5       0.0508      0.08  Q  V      |         |         |         |  
   12+10       0.0514      0.09  Q  V      |         |         |         |  
   12+15       0.0521      0.10  Q  V      |         |         |         |  
   12+20       0.0528      0.10  Q  V      |         |         |         |  
   12+25       0.0535      0.10  Q  V      |         |         |         |  
   12+30       0.0542      0.11  Q  V      |         |         |         |  



   12+35       0.0550      0.11  Q  V      |         |         |         |  
   12+40       0.0558      0.11  Q  V      |         |         |         |  
   12+45       0.0565      0.11  Q  V      |         |         |         |  
   12+50       0.0573      0.11  Q  V      |         |         |         |  
   12+55       0.0581      0.12  Q  V      |         |         |         |  
   13+ 0       0.0589      0.12  Q  V      |         |         |         |  
   13+ 5       0.0597      0.12  Q  V      |         |         |         |  
   13+10       0.0605      0.12  Q  V      |         |         |         |  
   13+15       0.0614      0.12  Q  V      |         |         |         |  
   13+20       0.0622      0.12  Q  V      |         |         |         |  
   13+25       0.0631      0.13  Q   V     |         |         |         |  
   13+30       0.0640      0.13  Q   V     |         |         |         |  
   13+35       0.0649      0.13  Q   V     |         |         |         |  
   13+40       0.0658      0.13  Q   V     |         |         |         |  
   13+45       0.0667      0.13  Q   V     |         |         |         |  
   13+50       0.0677      0.14  Q   V     |         |         |         |  
   13+55       0.0686      0.14  Q   V     |         |         |         |  
   14+ 0       0.0696      0.14  Q   V     |         |         |         |  
   14+ 5       0.0706      0.15  Q   V     |         |         |         |  
   14+10       0.0716      0.15  Q   V     |         |         |         |  
   14+15       0.0727      0.15  Q   V     |         |         |         |  
   14+20       0.0738      0.16  Q   V     |         |         |         |  
   14+25       0.0749      0.16  Q   V     |         |         |         |  
   14+30       0.0761      0.17  Q   V     |         |         |         |  
   14+35       0.0773      0.17  Q   V     |         |         |         |  
   14+40       0.0785      0.18  Q    V    |         |         |         |  
   14+45       0.0797      0.18  Q    V    |         |         |         |  
   14+50       0.0810      0.19  Q    V    |         |         |         |  
   14+55       0.0824      0.19  Q    V    |         |         |         |  
   15+ 0       0.0837      0.20  Q    V    |         |         |         |  
   15+ 5       0.0852      0.21  Q    V    |         |         |         |  
   15+10       0.0867      0.22  Q    V    |         |         |         |  
   15+15       0.0882      0.22  Q    V    |         |         |         |  
   15+20       0.0898      0.23  Q    V    |         |         |         |  
   15+25       0.0915      0.25  Q    V    |         |         |         |  
   15+30       0.0932      0.25  Q    V    |         |         |         |  
   15+35       0.0950      0.26  Q     V   |         |         |         |  
   15+40       0.0972      0.32  Q     V   |         |         |         |  
   15+45       0.1009      0.52  |Q    V   |         |         |         |  
   15+50       0.1074      0.94  |Q    V   |         |         |         |  
   15+55       0.1195      1.77  |  Q   V  |         |         |         |  
   16+ 0       0.1402      3.00  |    Q  V |         |         |         |  
   16+ 5       0.1829      6.20  |         |VQ       |         |         |  
   16+10       0.2629     11.62  |         |     V   |  Q      |         |  
   16+15       0.3891     18.33  |         |         |   V     |     Q   |  
   16+20       0.4612     10.47  |         |         Q        V|         |  
   16+25       0.5028      6.04  |         | Q       |         | V       |  
   16+30       0.5299      3.93  |      Q  |         |         |  V      |  
   16+35       0.5486      2.73  |    Q    |         |         |    V    |  
   16+40       0.5617      1.89  |  Q      |         |         |    V    |  
   16+45       0.5704      1.27  | Q       |         |         |     V   |  
   16+50       0.5758      0.77  |Q        |         |         |     V   |  
   16+55       0.5795      0.54  |Q        |         |         |     V   |  
   17+ 0       0.5825      0.44  Q         |         |         |      V  |  
   17+ 5       0.5851      0.37  Q         |         |         |      V  |  
   17+10       0.5875      0.35  Q         |         |         |      V  |  
   17+15       0.5893      0.27  Q         |         |         |      V  |  
   17+20       0.5907      0.21  Q         |         |         |      V  |  
   17+25       0.5918      0.16  Q         |         |         |      V  |  
   17+30       0.5928      0.14  Q         |         |         |      V  |  
   17+35       0.5938      0.14  Q         |         |         |      V  |  
   17+40       0.5947      0.13  Q         |         |         |      V  |  
   17+45       0.5956      0.13  Q         |         |         |       V |  
   17+50       0.5964      0.12  Q         |         |         |       V |  
   17+55       0.5972      0.12  Q         |         |         |       V |  
   18+ 0       0.5980      0.12  Q         |         |         |       V |  
   18+ 5       0.5988      0.11  Q         |         |         |       V |  
   18+10       0.5995      0.11  Q         |         |         |       V |  
   18+15       0.6002      0.10  Q         |         |         |       V |  
   18+20       0.6009      0.09  Q         |         |         |       V |  
   18+25       0.6015      0.09  Q         |         |         |       V |  



   18+30       0.6020      0.08  Q         |         |         |       V |  
   18+35       0.6026      0.08  Q         |         |         |       V |  
   18+40       0.6032      0.08  Q         |         |         |       V |  
   18+45       0.6037      0.08  Q         |         |         |       V |  
   18+50       0.6042      0.08  Q         |         |         |       V |  
   18+55       0.6047      0.07  Q         |         |         |       V |  
   19+ 0       0.6052      0.07  Q         |         |         |       V |  
   19+ 5       0.6057      0.07  Q         |         |         |       V |  
   19+10       0.6062      0.07  Q         |         |         |       V |  
   19+15       0.6067      0.07  Q         |         |         |       V |  
   19+20       0.6071      0.07  Q         |         |         |       V |  
   19+25       0.6076      0.07  Q         |         |         |       V |  
   19+30       0.6080      0.06  Q         |         |         |       V |  
   19+35       0.6085      0.06  Q         |         |         |       V |  
   19+40       0.6089      0.06  Q         |         |         |       V |  
   19+45       0.6093      0.06  Q         |         |         |       V |  
   19+50       0.6097      0.06  Q         |         |         |       V |  
   19+55       0.6102      0.06  Q         |         |         |       V |  
   20+ 0       0.6106      0.06  Q         |         |         |       V |  
   20+ 5       0.6110      0.06  Q         |         |         |        V|  
   20+10       0.6114      0.06  Q         |         |         |        V|  
   20+15       0.6118      0.06  Q         |         |         |        V|  
   20+20       0.6121      0.06  Q         |         |         |        V|  
   20+25       0.6125      0.06  Q         |         |         |        V|  
   20+30       0.6129      0.05  Q         |         |         |        V|  
   20+35       0.6133      0.05  Q         |         |         |        V|  
   20+40       0.6136      0.05  Q         |         |         |        V|  
   20+45       0.6140      0.05  Q         |         |         |        V|  
   20+50       0.6144      0.05  Q         |         |         |        V|  
   20+55       0.6147      0.05  Q         |         |         |        V|  
   21+ 0       0.6151      0.05  Q         |         |         |        V|  
   21+ 5       0.6154      0.05  Q         |         |         |        V|  
   21+10       0.6158      0.05  Q         |         |         |        V|  
   21+15       0.6161      0.05  Q         |         |         |        V|  
   21+20       0.6164      0.05  Q         |         |         |        V|  
   21+25       0.6168      0.05  Q         |         |         |        V|  
   21+30       0.6171      0.05  Q         |         |         |        V|  
   21+35       0.6174      0.05  Q         |         |         |        V|  
   21+40       0.6177      0.05  Q         |         |         |        V|  
   21+45       0.6181      0.05  Q         |         |         |        V|  
   21+50       0.6184      0.05  Q         |         |         |        V|  
   21+55       0.6187      0.05  Q         |         |         |        V|  
   22+ 0       0.6190      0.05  Q         |         |         |        V|  
   22+ 5       0.6193      0.04  Q         |         |         |        V|  
   22+10       0.6196      0.04  Q         |         |         |        V|  
   22+15       0.6199      0.04  Q         |         |         |        V|  
   22+20       0.6202      0.04  Q         |         |         |        V|  
   22+25       0.6205      0.04  Q         |         |         |        V|  
   22+30       0.6208      0.04  Q         |         |         |        V|  
   22+35       0.6211      0.04  Q         |         |         |        V|  
   22+40       0.6214      0.04  Q         |         |         |        V|  
   22+45       0.6217      0.04  Q         |         |         |        V|  
   22+50       0.6220      0.04  Q         |         |         |        V|  
   22+55       0.6223      0.04  Q         |         |         |        V|  
   23+ 0       0.6225      0.04  Q         |         |         |        V|  
   23+ 5       0.6228      0.04  Q         |         |         |        V|  
   23+10       0.6231      0.04  Q         |         |         |        V|  
   23+15       0.6234      0.04  Q         |         |         |        V|  
   23+20       0.6236      0.04  Q         |         |         |        V|  
   23+25       0.6239      0.04  Q         |         |         |        V|  
   23+30       0.6242      0.04  Q         |         |         |        V|  
   23+35       0.6244      0.04  Q         |         |         |        V|  
   23+40       0.6247      0.04  Q         |         |         |        V|  
   23+45       0.6250      0.04  Q         |         |         |        V|  
   23+50       0.6252      0.04  Q         |         |         |        V|  
   23+55       0.6255      0.04  Q         |         |         |        V|  
   24+ 0       0.6257      0.04  Q         |         |         |        V|  
   24+ 5       0.6260      0.04  Q         |         |         |        V|  
   24+10       0.6262      0.03  Q         |         |         |        V|  
   24+15       0.6263      0.02  Q         |         |         |        V|  
   24+20       0.6264      0.01  Q         |         |         |        V|  



   24+25       0.6264      0.01  Q         |         |         |        V|  
   24+30       0.6265      0.00  Q         |         |         |        V|  
   24+35       0.6265      0.00  Q         |         |         |        V|  
   24+40       0.6265      0.00  Q         |         |         |        V|  
   24+45       0.6265      0.00  Q         |         |         |        V|  
   24+50       0.6265      0.00  Q         |         |         |        V|  
   24+55       0.6265      0.00  Q         |         |         |        V|  
   25+ 0       0.6265      0.00  Q         |         |         |        V|  
   25+ 5       0.6265      0.00  Q         |         |         |        V|  
   25+10       0.6265      0.00  Q         |         |         |        V|  
   25+15       0.6265      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(3 - 4 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.6000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.150(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   240.000(Ft.) 
 Top (of initial area) elevation =   335.000(Ft.) 
 Bottom (of initial area) elevation =   305.200(Ft.) 
 Difference in elevation =    29.800(Ft.) 
 Slope =    0.12417  s(%)=      12.42 
 TC = k(0.412)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.600 min. 
 Rainfall intensity =      2.121(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.836 
 Subarea runoff =      1.810(CFS) 
 Total initial stream area =        1.020(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   305.200(Ft.) 
 End of street segment elevation =   282.000(Ft.) 
 Length of street segment  =   224.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 



  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.915(CFS) 
 Depth of flow =   0.221(Ft.), Average velocity =   5.452(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   4.740(Ft.) 
 Flow velocity =   5.45(Ft/s) 
 Travel time =    0.68 min.     TC =    6.28  min. 
  Adding area flow to street 
 RESIDENTIAL(3 - 4 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.6000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.150(In/Hr) 
 Rainfall intensity =      1.985(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.832 
 Subarea runoff =      0.139(CFS) for    0.160(Ac.) 
 Total runoff =      1.949(CFS) Total area =        1.18(Ac.) 
 Area averaged Fm value =    0.150(In/Hr) 
 Street flow at end of street =      1.949(CFS) 
 Half street flow at end of street =      1.949(CFS) 
 Depth of flow =   0.223(Ft.), Average velocity =   5.465(Ft/s) 
 Flow width (from curb towards crown)=   4.796(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.180(Ac.) 
 Runoff from this stream =      1.949(CFS) 
 Time of concentration =    6.28 min. 
 Rainfall intensity =     1.985(In/Hr) 
 Area averaged loss rate (Fm) =    0.1500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.150 
 Decimal fraction soil group D = 0.850 
 SCS curve number for soil(AMC 2)  = 74.10 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.208(In/Hr) 
 Max Catchment Loss (Fm) =     0.104(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   302.500(Ft.) 
 Bottom (of initial area) elevation =   288.300(Ft.) 
 Difference in elevation =    14.200(Ft.) 
 Slope =    0.04733  s(%)=       4.73 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.011 min. 
 Rainfall intensity =      1.864(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850 
 Subarea runoff =      3.074(CFS) 
 Total initial stream area =        1.940(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 



 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   288.300(Ft.) 
 End of street segment elevation =   282.000(Ft.) 
 Length of street segment  =   422.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.591(CFS) 
 Depth of flow =   0.301(Ft.), Average velocity =   2.580(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.737(Ft.) 
 Flow velocity =   2.58(Ft/s) 
 Travel time =    2.73 min.     TC =    9.74  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.950 
 Decimal fraction soil group D = 0.050 
 SCS curve number for soil(AMC 2)  = 69.30 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.248(In/Hr) 
 Max Catchment Loss (Fm) =     0.124(In/Hr) 
 Rainfall intensity =      1.544(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.833 
 Subarea runoff =      2.854(CFS) for    2.670(Ac.) 
 Total runoff =      5.928(CFS) Total area =        4.61(Ac.) 
 Area averaged Fm value =    0.115(In/Hr) 
 Street flow at end of street =      5.928(CFS) 
 Half street flow at end of street =      2.964(CFS) 
 Depth of flow =   0.322(Ft.), Average velocity =   2.732(Ft/s) 
 Flow width (from curb towards crown)=   9.789(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      202.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      4.610(Ac.) 
 Runoff from this stream =      5.928(CFS) 
 Time of concentration =    9.74 min. 
 Rainfall intensity =     1.544(In/Hr) 
 Area averaged loss rate (Fm) =    0.1153(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      1.18     1.949      6.28    0.150      1.985 
 2      4.61     5.928      9.74    0.115      1.544 
 Qmax(1) = 
     1.000 *    1.000 *     1.949) + 
     1.309 *    0.645 *     5.928) + =       6.956 
 Qmax(2) = 
     0.760 *    1.000 *     1.949) + 
     1.000 *    1.000 *     5.928) + =       7.408 
 



 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.949       5.928 
 Maximum flow rates at confluence using above data: 
         6.956        7.408 
 Area of streams before confluence: 
         1.180        4.610 
 Effective area values after confluence: 
         4.155        5.790 
 Results of confluence: 
 Total flow rate =      7.408(CFS) 
 Time of concentration =     9.737 min. 
 Effective stream area after confluence =      5.790(Ac.) 
 Study area average Pervious fraction(Ap) =  0.520 
 Study area average soil loss rate(Fm) =    0.122(In/Hr) 
 Study area total (this main stream) =       5.79(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   282.000(Ft.) 
 End of street segment elevation =   269.000(Ft.) 
 Length of street segment  =   176.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      7.610(CFS) 
 Depth of flow =   0.335(Ft.), Average velocity =   6.279(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.417(Ft.) 
 Flow velocity =   6.28(Ft/s) 
 Travel time =    0.47 min.     TC =   10.20  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.503(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.827 
 Subarea runoff =      0.345(CFS) for    0.450(Ac.) 
 Total runoff =      7.753(CFS) Total area =        6.24(Ac.) 
 Area averaged Fm value =    0.123(In/Hr) 
 Street flow at end of street =      7.753(CFS) 
 Half street flow at end of street =      7.753(CFS) 
 Depth of flow =   0.337(Ft.), Average velocity =   6.306(Ft/s) 
 Flow width (from curb towards crown)=  10.501(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      206.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   263.000(Ft.) 
 Downstream point/station elevation =   262.000(Ft.) 



 Pipe length  =    27.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.753(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     7.753(CFS) 
 Normal flow depth in pipe =    7.73(In.) 
 Flow top width inside pipe =   17.82(In.) 
 Critical Depth =   12.95(In.) 
 Pipe flow velocity =     10.68(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    10.25 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      206.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      6.240(Ac.) 
 Runoff from this stream =      7.753(CFS) 
 Time of concentration =   10.25 min. 
 Rainfall intensity =     1.500(In/Hr) 
 Area averaged loss rate (Fm) =    0.1226(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5189 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      208.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   356.000(Ft.) 
 Bottom (of initial area) elevation =   304.000(Ft.) 
 Difference in elevation =    52.000(Ft.) 
 Slope =    0.17333  s(%)=      17.33 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.408 min. 
 Rainfall intensity =      2.164(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.848 
 Subarea runoff =      2.257(CFS) 
 Total initial stream area =        1.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      209.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   304.000(Ft.) 
 End of street segment elevation =   269.000(Ft.) 
 Length of street segment  =   374.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 



 Estimated mean flow rate at midpoint of street =      3.025(CFS) 
 Depth of flow =   0.255(Ft.), Average velocity =   5.648(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.395(Ft.) 
 Flow velocity =   5.65(Ft/s) 
 Travel time =    1.10 min.     TC =    6.51  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.945(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.842 
 Subarea runoff =      1.478(CFS) for    1.050(Ac.) 
 Total runoff =      3.735(CFS) Total area =        2.28(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      3.735(CFS) 
 Half street flow at end of street =      3.735(CFS) 
 Depth of flow =   0.269(Ft.), Average velocity =   5.890(Ft/s) 
 Flow width (from curb towards crown)=   7.124(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      206.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   263.000(Ft.) 
 Downstream point/station elevation =   262.000(Ft.) 
 Pipe length  =    17.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.735(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     3.735(CFS) 
 Normal flow depth in pipe =    4.66(In.) 
 Flow top width inside pipe =   15.77(In.) 
 Critical Depth =    8.86(In.) 
 Pipe flow velocity =     10.30(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =     6.54 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      206.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      2.280(Ac.) 
 Runoff from this stream =      3.735(CFS) 
 Time of concentration =    6.54 min. 
 Rainfall intensity =     1.941(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      6.24     7.753     10.25    0.123      1.500 
 2      2.28     3.735      6.54    0.125      1.941 
 Qmax(1) = 
     1.000 *    1.000 *     7.753) + 
     0.757 *    1.000 *     3.735) + =      10.581 
 Qmax(2) = 
     1.320 *    0.638 *     7.753) + 
     1.000 *    1.000 *     3.735) + =      10.267 
 



 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        7.753       3.735 
 Maximum flow rates at confluence using above data: 
        10.581       10.267 
 Area of streams before confluence: 
         6.240        2.280 
 Effective area values after confluence: 
         8.520        6.262 
 Results of confluence: 
 Total flow rate =     10.581(CFS) 
 Time of concentration =    10.247 min. 
 Effective stream area after confluence =      8.520(Ac.) 
 Study area average Pervious fraction(Ap) =  0.514 
 Study area average soil loss rate(Fm) =    0.123(In/Hr) 
 Study area total (this main stream) =       8.52(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      210.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   262.000(Ft.) 
 Downstream point/station elevation =   250.000(Ft.) 
 Pipe length  =  1017.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.581(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    10.581(CFS) 
 Normal flow depth in pipe =    9.30(In.) 
 Flow top width inside pipe =   31.51(In.) 
 Critical Depth =   12.35(In.) 
 Pipe flow velocity =      7.32(Ft/s) 
 Travel time through pipe =    2.32 min. 
 Time of concentration (TC) =    12.56 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      210.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      8.520(Ac.) 
 Runoff from this stream =     10.581(CFS) 
 Time of concentration =   12.56 min. 
 Rainfall intensity =     1.334(In/Hr) 
 Area averaged loss rate (Fm) =    0.1232(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5138 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      211.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   269.000(Ft.) 
 Bottom (of initial area) elevation =   263.000(Ft.) 
 Difference in elevation =     6.000(Ft.) 
 Slope =    0.02000  s(%)=       2.00 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.329 min. 
 Rainfall intensity =      1.689(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.833 



 Subarea runoff =      1.422(CFS) 
 Total initial stream area =        1.010(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   263.000(Ft.) 
 End of street segment elevation =   261.000(Ft.) 
 Length of street segment  =   313.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.756(CFS) 
 Depth of flow =   0.314(Ft.), Average velocity =   1.747(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   9.371(Ft.) 
 Flow velocity =   1.75(Ft/s) 
 Travel time =    2.99 min.     TC =   11.31  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.417(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.821 
 Subarea runoff =      0.613(CFS) for    0.740(Ac.) 
 Total runoff =      2.034(CFS) Total area =        1.75(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      2.034(CFS) 
 Half street flow at end of street =      2.034(CFS) 
 Depth of flow =   0.327(Ft.), Average velocity =   1.807(Ft/s) 
 Flow width (from curb towards crown)=   9.996(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   260.000(Ft.) 
 End of street segment elevation =   256.000(Ft.) 
 Length of street segment  =   458.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 



 Estimated mean flow rate at midpoint of street =      2.629(CFS) 
 Depth of flow =   0.335(Ft.), Average velocity =   2.161(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.439(Ft.) 
 Flow velocity =   2.16(Ft/s) 
 Travel time =    3.53 min.     TC =   14.85  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.400 
 Decimal fraction soil group D = 0.600 
 SCS curve number for soil(AMC 2)  = 72.60 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.220(In/Hr) 
 Max Catchment Loss (Fm) =     0.110(In/Hr) 
 Rainfall intensity =      1.212(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.812 
 Subarea runoff =      1.116(CFS) for    1.450(Ac.) 
 Total runoff =      3.150(CFS) Total area =        3.20(Ac.) 
 Area averaged Fm value =    0.118(In/Hr) 
 Street flow at end of street =      3.150(CFS) 
 Half street flow at end of street =      3.150(CFS) 
 Depth of flow =   0.352(Ft.), Average velocity =   2.254(Ft/s) 
 Flow width (from curb towards crown)=  11.274(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      210.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   251.000(Ft.) 
 Downstream point/station elevation =   250.000(Ft.) 
 Pipe length  =    10.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.150(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     3.150(CFS) 
 Normal flow depth in pipe =    3.74(In.) 
 Flow top width inside pipe =   14.61(In.) 
 Critical Depth =    8.11(In.) 
 Pipe flow velocity =     11.83(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    14.86 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      210.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      3.200(Ac.) 
 Runoff from this stream =      3.150(CFS) 
 Time of concentration =   14.86 min. 
 Rainfall intensity =     1.211(In/Hr) 
 Area averaged loss rate (Fm) =    0.1182(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      214.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 



 Initial area flow distance =   205.000(Ft.) 
 Top (of initial area) elevation =   269.000(Ft.) 
 Bottom (of initial area) elevation =   263.000(Ft.) 
 Difference in elevation =     6.000(Ft.) 
 Slope =    0.02927  s(%)=       2.93 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.628 min. 
 Rainfall intensity =      1.926(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.842 
 Subarea runoff =      0.600(CFS) 
 Total initial stream area =        0.370(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      215.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   263.000(Ft.) 
 End of street segment elevation =   261.000(Ft.) 
 Length of street segment  =   303.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.179(CFS) 
 Depth of flow =   0.282(Ft.), Average velocity =   1.622(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   7.749(Ft.) 
 Flow velocity =   1.62(Ft/s) 
 Travel time =    3.11 min.     TC =    9.74  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.544(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.827 
 Subarea runoff =      1.099(CFS) for    0.960(Ac.) 
 Total runoff =      1.698(CFS) Total area =        1.33(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      1.698(CFS) 
 Half street flow at end of street =      1.698(CFS) 
 Depth of flow =   0.310(Ft.), Average velocity =   1.756(Ft/s) 
 Flow width (from curb towards crown)=   9.166(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      216.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   261.000(Ft.) 
 End of street segment elevation =   256.000(Ft.) 
 Length of street segment  =   459.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 



 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.136(CFS) 
 Depth of flow =   0.341(Ft.), Average velocity =   2.451(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.737(Ft.) 
 Flow velocity =   2.45(Ft/s) 
 Travel time =    3.12 min.     TC =   12.86  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.400 
 Decimal fraction soil group D = 0.600 
 SCS curve number for soil(AMC 2)  = 72.60 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.220(In/Hr) 
 Max Catchment Loss (Fm) =     0.110(In/Hr) 
 Rainfall intensity =      1.316(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.822 
 Subarea runoff =      2.821(CFS) for    2.850(Ac.) 
 Total runoff =      4.519(CFS) Total area =        4.18(Ac.) 
 Area averaged Fm value =    0.115(In/Hr) 
 Street flow at end of street =      4.519(CFS) 
 Half street flow at end of street =      4.519(CFS) 
 Depth of flow =   0.377(Ft.), Average velocity =   2.670(Ft/s) 
 Flow width (from curb towards crown)=  12.514(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      210.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   251.000(Ft.) 
 Downstream point/station elevation =   250.000(Ft.) 
 Pipe length  =    31.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.519(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     4.519(CFS) 
 Normal flow depth in pipe =    6.00(In.) 
 Flow top width inside pipe =   16.97(In.) 
 Critical Depth =    9.80(In.) 
 Pipe flow velocity =      8.77(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    12.92 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      210.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      4.180(Ac.) 
 Runoff from this stream =      4.519(CFS) 
 Time of concentration =   12.92 min. 
 Rainfall intensity =     1.313(In/Hr) 
 Area averaged loss rate (Fm) =    0.1148(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 



 1      8.52    10.581     12.56    0.123      1.334 
 2      3.20     3.150     14.86    0.118      1.211 
 3      4.18     4.519     12.92    0.115      1.313 
 Qmax(1) = 
     1.000 *    1.000 *    10.581) + 
     1.112 *    0.845 *     3.150) + 
     1.018 *    0.972 *     4.519) + =      18.015 
 Qmax(2) = 
     0.899 *    1.000 *    10.581) + 
     1.000 *    1.000 *     3.150) + 
     0.916 *    1.000 *     4.519) + =      16.798 
 Qmax(3) = 
     0.982 *    1.000 *    10.581) + 
     1.093 *    0.870 *     3.150) + 
     1.000 *    1.000 *     4.519) + =      17.906 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       10.581       3.150       4.519 
 Maximum flow rates at confluence using above data: 
        18.015       16.798       17.906 
 Area of streams before confluence: 
         8.520        3.200        4.180 
 Effective area values after confluence: 
        15.290       15.900       15.483 
 Results of confluence: 
 Total flow rate =     18.015(CFS) 
 Time of concentration =    12.564 min. 
 Effective stream area after confluence =     15.290(Ac.) 
 Study area average Pervious fraction(Ap) =  0.507 
 Study area average soil loss rate(Fm) =    0.120(In/Hr) 
 Study area total (this main stream) =      15.90(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   250.000(Ft.) 
 Downstream point/station elevation =   214.000(Ft.) 
 Pipe length  =   878.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    18.015(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    18.015(CFS) 
 Normal flow depth in pipe =    8.88(In.) 
 Flow top width inside pipe =   31.04(In.) 
 Critical Depth =   16.28(In.) 
 Pipe flow velocity =     13.29(Ft/s) 
 Travel time through pipe =    1.10 min. 
 Time of concentration (TC) =    13.67 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     15.290(Ac.) 
 Runoff from this stream =     18.015(CFS) 
 Time of concentration =   13.67 min. 
 Rainfall intensity =     1.271(In/Hr) 
 Area averaged loss rate (Fm) =    0.1200(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5074 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      508.000 to Point/Station      218.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 



 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 SCS curve number for soil(AMC 2)  = 75.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.200(In/Hr) 
 Max Catchment Loss (Fm) =     0.100(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   255.000(Ft.) 
 Bottom (of initial area) elevation =   237.000(Ft.) 
 Difference in elevation =    18.000(Ft.) 
 Slope =    0.06000  s(%)=       6.00 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.686 min. 
 Rainfall intensity =      1.916(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.853 
 Subarea runoff =      0.637(CFS) 
 Total initial stream area =        0.390(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      218.000 to Point/Station      219.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   237.000(Ft.) 
 End of street segment elevation =   223.000(Ft.) 
 Length of street segment  =   494.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.491(CFS) 
 Depth of flow =   0.283(Ft.), Average velocity =   3.374(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   7.819(Ft.) 
 Flow velocity =   3.37(Ft/s) 
 Travel time =    2.44 min.     TC =    9.13  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.603(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.832 
 Subarea runoff =      3.640(CFS) for    2.820(Ac.) 
 Total runoff =      4.278(CFS) Total area =        3.21(Ac.) 
 Area averaged Fm value =    0.122(In/Hr) 
 Street flow at end of street =      4.278(CFS) 
 Half street flow at end of street =      4.278(CFS) 
 Depth of flow =   0.326(Ft.), Average velocity =   3.804(Ft/s) 
 Flow width (from curb towards crown)=   9.989(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 



 Upstream point/station elevation =   215.000(Ft.) 
 Downstream point/station elevation =   214.000(Ft.) 
 Pipe length  =    22.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.278(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     4.278(CFS) 
 Normal flow depth in pipe =    5.33(In.) 
 Flow top width inside pipe =   16.44(In.) 
 Critical Depth =    9.52(In.) 
 Pipe flow velocity =      9.77(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     9.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      219.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      3.210(Ac.) 
 Runoff from this stream =      4.278(CFS) 
 Time of concentration =    9.16 min. 
 Rainfall intensity =     1.599(In/Hr) 
 Area averaged loss rate (Fm) =    0.1220(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      503.000 to Point/Station      220.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 SCS curve number for soil(AMC 2)  = 75.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.200(In/Hr) 
 Max Catchment Loss (Fm) =     0.100(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   256.000(Ft.) 
 Bottom (of initial area) elevation =   237.000(Ft.) 
 Difference in elevation =    19.000(Ft.) 
 Slope =    0.06333  s(%)=       6.33 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.614 min. 
 Rainfall intensity =      1.928(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.853 
 Subarea runoff =      0.345(CFS) 
 Total initial stream area =        0.210(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      220.000 to Point/Station      221.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   237.000(Ft.) 
 End of street segment elevation =   223.000(Ft.) 
 Length of street segment  =   472.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 



  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      0.580(CFS) 
 Depth of flow =   0.182(Ft.), Average velocity =   2.866(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   2.751(Ft.) 
 Flow velocity =   2.87(Ft/s) 
 Travel time =    2.75 min.     TC =    9.36  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.950 
 Decimal fraction soil group D = 0.050 
 SCS curve number for soil(AMC 2)  = 69.30 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.248(In/Hr) 
 Max Catchment Loss (Fm) =     0.124(In/Hr) 
 Rainfall intensity =      1.580(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.835 
 Subarea runoff =      0.380(CFS) for    0.340(Ac.) 
 Total runoff =      0.725(CFS) Total area =        0.55(Ac.) 
 Area averaged Fm value =    0.115(In/Hr) 
 Street flow at end of street =      0.725(CFS) 
 Half street flow at end of street =      0.725(CFS) 
 Depth of flow =   0.199(Ft.), Average velocity =   2.824(Ft/s) 
 Flow width (from curb towards crown)=   3.607(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   215.000(Ft.) 
 Downstream point/station elevation =   214.000(Ft.) 
 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.725(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     0.725(CFS) 
 Normal flow depth in pipe =    2.45(In.) 
 Flow top width inside pipe =   12.34(In.) 
 Critical Depth =    3.78(In.) 
 Pipe flow velocity =      5.03(Ft/s) 
 Travel time through pipe =    0.11 min. 
 Time of concentration (TC) =     9.47 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      221.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.550(Ac.) 
 Runoff from this stream =      0.725(CFS) 
 Time of concentration =    9.47 min. 
 Rainfall intensity =     1.569(In/Hr) 
 Area averaged loss rate (Fm) =    0.1147(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     15.29    18.015     13.67    0.120      1.271 
 2      3.21     4.278      9.16    0.122      1.599 
 3      0.55     0.725      9.47    0.115      1.569 
 Qmax(1) = 
     1.000 *    1.000 *    18.015) + 
     0.778 *    1.000 *     4.278) + 
     0.795 *    1.000 *     0.725) + =      21.920 



 Qmax(2) = 
     1.285 *    0.671 *    18.015) + 
     1.000 *    1.000 *     4.278) + 
     1.020 *    0.968 *     0.725) + =      20.513 
 Qmax(3) = 
     1.259 *    0.693 *    18.015) + 
     0.980 *    1.000 *     4.278) + 
     1.000 *    1.000 *     0.725) + =      20.630 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       18.015       4.278       0.725 
 Maximum flow rates at confluence using above data: 
        21.920       20.513       20.630 
 Area of streams before confluence: 
        15.290        3.210        0.550 
 Effective area values after confluence: 
        19.050       13.995       14.354 
 Results of confluence: 
 Total flow rate =     21.920(CFS) 
 Time of concentration =    13.665 min. 
 Effective stream area after confluence =     19.050(Ac.) 
 Study area average Pervious fraction(Ap) =  0.506 
 Study area average soil loss rate(Fm) =    0.120(In/Hr) 
 Study area total (this main stream) =      19.05(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      217.000 to Point/Station      222.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   214.000(Ft.) 
 Downstream point/station elevation =   212.000(Ft.) 
 Pipe length  =    52.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    21.920(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    21.920(CFS) 
 Normal flow depth in pipe =    9.97(In.) 
 Flow top width inside pipe =   32.22(In.) 
 Critical Depth =   18.08(In.) 
 Pipe flow velocity =     13.74(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    13.73 min. 
 End of computations, total study area =           19.66 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.506  
 Area averaged SCS curve number (AMC 2) =  70.5 
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 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 6407 
 
 --------------------------------------------------------------------- 
 RANCHO LA HABRA HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'B' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, FEBRUARY 5, 2018 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  70.5       5.0          0.25     D     0.200     0.506    0.101 
  70.5      14.7          0.75     C     0.250     0.506    0.127 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.120 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      2.52   0.128         70.5      51.6       9.38     0.002 
      2.46   0.125         98.0      98.0       0.20     0.890 
 
      7.43   0.378         70.5      51.6       9.38     0.002 
      7.25   0.369         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.440 
 Area-averaged low loss fraction, Yb =  0.560 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.229 (hours) 
 Watershed area =      19.66(Ac.) 
 Catchment Lag time =   0.183 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 45.5274 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.120(In/Hr) 
 Average low loss rate fraction (Yb) = 0.560 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 



 Rainfall depth area reduction factors: 
 Using a total area of      19.66(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 
 30-minute factor = 0.999    Adjusted rainfall =  0.400(In) 
 1-hour factor = 0.999       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       237.76 (CFS)) 
 
   1                3.752                   8.920 
   2               19.352                  37.092 
   3               56.930                  89.346 
   4               73.963                  40.498 
   5               82.959                  21.391 
   6               88.907                  14.141 
   7               93.012                   9.762 
   8               95.765                   6.545 
   9               97.504                   4.133 
  10               98.290                   1.869 
  11               98.780                   1.167 
  12               99.141                   0.858 
  13               99.453                   0.741 
  14               99.756                   0.719 
  15               99.917                   0.383 
  16              100.000                   0.198 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2532               0.0634 
   3              0.2996               0.0465 
   4              0.3377               0.0380 
   5              0.3705               0.0328 
   6              0.3996               0.0292 
   7              0.4254               0.0258 
   8              0.4491               0.0237 
   9              0.4711               0.0220 
  10              0.4917               0.0206 
  11              0.5111               0.0194 
  12              0.5295               0.0184 
  13              0.5499               0.0204 
  14              0.5695               0.0196 
  15              0.5884               0.0189 
  16              0.6066               0.0182 
  17              0.6242               0.0176 
  18              0.6413               0.0171 
  19              0.6579               0.0166 
  20              0.6741               0.0161 
  21              0.6898               0.0157 
  22              0.7051               0.0153 
  23              0.7201               0.0150 
  24              0.7347               0.0146 
  25              0.7490               0.0143 
  26              0.7631               0.0140 
  27              0.7768               0.0137 
  28              0.7902               0.0135 
  29              0.8035               0.0132 
  30              0.8164               0.0130 
  31              0.8292               0.0127 
  32              0.8417               0.0125 
  33              0.8540               0.0123 
  34              0.8662               0.0121 



  35              0.8781               0.0119 
  36              0.8899               0.0118 
  37              0.9011               0.0112 
  38              0.9121               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9442               0.0106 
  42              0.9546               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0144               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0612               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1480               0.0083 
  64              1.1563               0.0083 
  65              1.1644               0.0082 
  66              1.1726               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3587               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 
 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 
 105              1.4050               0.0050 



 106              1.4100               0.0050 
 107              1.4150               0.0050 
 108              1.4199               0.0049 
 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4678               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5087               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5731               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6450               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 
 176              1.7048               0.0036 



 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7299               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8213               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8533               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 
 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9325               0.0029 
 247              1.9354               0.0029 



 248              1.9383               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0015              0.0012 
   2              0.0027           0.0015              0.0012 
   3              0.0027           0.0015              0.0012 
   4              0.0027           0.0015              0.0012 
   5              0.0027           0.0015              0.0012 
   6              0.0027           0.0015              0.0012 
   7              0.0027           0.0015              0.0012 
   8              0.0027           0.0015              0.0012 
   9              0.0027           0.0015              0.0012 
  10              0.0027           0.0015              0.0012 
  11              0.0028           0.0015              0.0012 
  12              0.0028           0.0015              0.0012 
  13              0.0028           0.0016              0.0012 
  14              0.0028           0.0016              0.0012 
  15              0.0028           0.0016              0.0012 
  16              0.0028           0.0016              0.0012 
  17              0.0028           0.0016              0.0012 
  18              0.0028           0.0016              0.0012 
  19              0.0028           0.0016              0.0012 
  20              0.0028           0.0016              0.0013 
  21              0.0029           0.0016              0.0013 
  22              0.0029           0.0016              0.0013 
  23              0.0029           0.0016              0.0013 
  24              0.0029           0.0016              0.0013 
  25              0.0029           0.0016              0.0013 



  26              0.0029           0.0016              0.0013 
  27              0.0029           0.0016              0.0013 
  28              0.0029           0.0016              0.0013 
  29              0.0029           0.0016              0.0013 
  30              0.0030           0.0017              0.0013 
  31              0.0030           0.0017              0.0013 
  32              0.0030           0.0017              0.0013 
  33              0.0030           0.0017              0.0013 
  34              0.0030           0.0017              0.0013 
  35              0.0030           0.0017              0.0013 
  36              0.0030           0.0017              0.0013 
  37              0.0030           0.0017              0.0013 
  38              0.0030           0.0017              0.0013 
  39              0.0031           0.0017              0.0013 
  40              0.0031           0.0017              0.0014 
  41              0.0031           0.0017              0.0014 
  42              0.0031           0.0017              0.0014 
  43              0.0031           0.0017              0.0014 
  44              0.0031           0.0017              0.0014 
  45              0.0031           0.0018              0.0014 
  46              0.0031           0.0018              0.0014 
  47              0.0032           0.0018              0.0014 
  48              0.0032           0.0018              0.0014 
  49              0.0032           0.0018              0.0014 
  50              0.0032           0.0018              0.0014 
  51              0.0032           0.0018              0.0014 
  52              0.0032           0.0018              0.0014 
  53              0.0033           0.0018              0.0014 
  54              0.0033           0.0018              0.0014 
  55              0.0033           0.0018              0.0014 
  56              0.0033           0.0018              0.0014 
  57              0.0033           0.0019              0.0015 
  58              0.0033           0.0019              0.0015 
  59              0.0033           0.0019              0.0015 
  60              0.0034           0.0019              0.0015 
  61              0.0034           0.0019              0.0015 
  62              0.0034           0.0019              0.0015 
  63              0.0034           0.0019              0.0015 
  64              0.0034           0.0019              0.0015 
  65              0.0034           0.0019              0.0015 
  66              0.0035           0.0019              0.0015 
  67              0.0035           0.0019              0.0015 
  68              0.0035           0.0020              0.0015 
  69              0.0035           0.0020              0.0015 
  70              0.0035           0.0020              0.0016 
  71              0.0035           0.0020              0.0016 
  72              0.0036           0.0020              0.0016 
  73              0.0036           0.0020              0.0016 
  74              0.0036           0.0020              0.0016 
  75              0.0036           0.0020              0.0016 
  76              0.0036           0.0020              0.0016 
  77              0.0037           0.0020              0.0016 
  78              0.0037           0.0021              0.0016 
  79              0.0037           0.0021              0.0016 
  80              0.0037           0.0021              0.0016 
  81              0.0037           0.0021              0.0016 
  82              0.0038           0.0021              0.0017 
  83              0.0038           0.0021              0.0017 
  84              0.0038           0.0021              0.0017 
  85              0.0038           0.0021              0.0017 
  86              0.0038           0.0022              0.0017 
  87              0.0039           0.0022              0.0017 
  88              0.0039           0.0022              0.0017 
  89              0.0039           0.0022              0.0017 
  90              0.0039           0.0022              0.0017 
  91              0.0040           0.0022              0.0017 
  92              0.0040           0.0022              0.0018 
  93              0.0040           0.0022              0.0018 
  94              0.0040           0.0023              0.0018 
  95              0.0041           0.0023              0.0018 
  96              0.0041           0.0023              0.0018 



  97              0.0041           0.0023              0.0018 
  98              0.0041           0.0023              0.0018 
  99              0.0042           0.0023              0.0018 
 100              0.0042           0.0023              0.0018 
 101              0.0042           0.0024              0.0019 
 102              0.0043           0.0024              0.0019 
 103              0.0043           0.0024              0.0019 
 104              0.0043           0.0024              0.0019 
 105              0.0044           0.0024              0.0019 
 106              0.0044           0.0024              0.0019 
 107              0.0044           0.0025              0.0019 
 108              0.0044           0.0025              0.0020 
 109              0.0045           0.0025              0.0020 
 110              0.0045           0.0025              0.0020 
 111              0.0045           0.0025              0.0020 
 112              0.0046           0.0026              0.0020 
 113              0.0046           0.0026              0.0020 
 114              0.0046           0.0026              0.0020 
 115              0.0047           0.0026              0.0021 
 116              0.0047           0.0026              0.0021 
 117              0.0048           0.0027              0.0021 
 118              0.0048           0.0027              0.0021 
 119              0.0049           0.0027              0.0021 
 120              0.0049           0.0027              0.0021 
 121              0.0049           0.0028              0.0022 
 122              0.0050           0.0028              0.0022 
 123              0.0050           0.0028              0.0022 
 124              0.0051           0.0028              0.0022 
 125              0.0051           0.0029              0.0023 
 126              0.0051           0.0029              0.0023 
 127              0.0052           0.0029              0.0023 
 128              0.0052           0.0029              0.0023 
 129              0.0053           0.0030              0.0023 
 130              0.0054           0.0030              0.0024 
 131              0.0054           0.0030              0.0024 
 132              0.0055           0.0031              0.0024 
 133              0.0055           0.0031              0.0024 
 134              0.0056           0.0031              0.0025 
 135              0.0057           0.0032              0.0025 
 136              0.0057           0.0032              0.0025 
 137              0.0058           0.0032              0.0025 
 138              0.0058           0.0033              0.0026 
 139              0.0059           0.0033              0.0026 
 140              0.0060           0.0033              0.0026 
 141              0.0061           0.0034              0.0027 
 142              0.0061           0.0034              0.0027 
 143              0.0062           0.0035              0.0027 
 144              0.0063           0.0035              0.0028 
 145              0.0077           0.0043              0.0034 
 146              0.0078           0.0044              0.0034 
 147              0.0079           0.0044              0.0035 
 148              0.0080           0.0045              0.0035 
 149              0.0081           0.0045              0.0036 
 150              0.0082           0.0046              0.0036 
 151              0.0083           0.0047              0.0037 
 152              0.0084           0.0047              0.0037 
 153              0.0086           0.0048              0.0038 
 154              0.0086           0.0048              0.0038 
 155              0.0088           0.0049              0.0039 
 156              0.0089           0.0050              0.0039 
 157              0.0091           0.0051              0.0040 
 158              0.0092           0.0051              0.0040 
 159              0.0094           0.0052              0.0041 
 160              0.0095           0.0053              0.0042 
 161              0.0097           0.0054              0.0043 
 162              0.0098           0.0055              0.0043 
 163              0.0100           0.0056              0.0044 
 164              0.0101           0.0057              0.0045 
 165              0.0104           0.0058              0.0046 
 166              0.0106           0.0059              0.0046 
 167              0.0108           0.0061              0.0048 



 168              0.0110           0.0062              0.0048 
 169              0.0118           0.0066              0.0052 
 170              0.0119           0.0067              0.0053 
 171              0.0123           0.0069              0.0054 
 172              0.0125           0.0070              0.0055 
 173              0.0130           0.0073              0.0057 
 174              0.0132           0.0074              0.0058 
 175              0.0137           0.0077              0.0060 
 176              0.0140           0.0078              0.0062 
 177              0.0146           0.0082              0.0064 
 178              0.0150           0.0084              0.0066 
 179              0.0157           0.0088              0.0069 
 180              0.0161           0.0090              0.0071 
 181              0.0171           0.0096              0.0075 
 182              0.0176           0.0099              0.0078 
 183              0.0189           0.0100              0.0089 
 184              0.0196           0.0100              0.0096 
 185              0.0184           0.0100              0.0084 
 186              0.0194           0.0100              0.0094 
 187              0.0220           0.0100              0.0120 
 188              0.0237           0.0100              0.0137 
 189              0.0292           0.0100              0.0191 
 190              0.0328           0.0100              0.0228 
 191              0.0465           0.0100              0.0364 
 192              0.0634           0.0100              0.0533 
 193              0.1898           0.0100              0.1798 
 194              0.0380           0.0100              0.0280 
 195              0.0258           0.0100              0.0158 
 196              0.0206           0.0100              0.0106 
 197              0.0204           0.0100              0.0104 
 198              0.0182           0.0100              0.0082 
 199              0.0166           0.0093              0.0073 
 200              0.0153           0.0086              0.0068 
 201              0.0143           0.0080              0.0063 
 202              0.0135           0.0075              0.0059 
 203              0.0127           0.0071              0.0056 
 204              0.0121           0.0068              0.0053 
 205              0.0112           0.0062              0.0049 
 206              0.0107           0.0060              0.0047 
 207              0.0103           0.0058              0.0045 
 208              0.0099           0.0055              0.0044 
 209              0.0096           0.0054              0.0042 
 210              0.0093           0.0052              0.0041 
 211              0.0090           0.0050              0.0040 
 212              0.0087           0.0049              0.0038 
 213              0.0085           0.0047              0.0037 
 214              0.0083           0.0046              0.0036 
 215              0.0081           0.0045              0.0035 
 216              0.0079           0.0044              0.0035 
 217              0.0063           0.0035              0.0028 
 218              0.0062           0.0034              0.0027 
 219              0.0060           0.0034              0.0026 
 220              0.0059           0.0033              0.0026 
 221              0.0057           0.0032              0.0025 
 222              0.0056           0.0031              0.0025 
 223              0.0055           0.0031              0.0024 
 224              0.0054           0.0030              0.0024 
 225              0.0053           0.0030              0.0023 
 226              0.0052           0.0029              0.0023 
 227              0.0051           0.0028              0.0022 
 228              0.0050           0.0028              0.0022 
 229              0.0049           0.0027              0.0022 
 230              0.0048           0.0027              0.0021 
 231              0.0047           0.0027              0.0021 
 232              0.0047           0.0026              0.0021 
 233              0.0046           0.0026              0.0020 
 234              0.0045           0.0025              0.0020 
 235              0.0045           0.0025              0.0020 
 236              0.0044           0.0025              0.0019 
 237              0.0043           0.0024              0.0019 
 238              0.0043           0.0024              0.0019 



 239              0.0042           0.0024              0.0019 
 240              0.0042           0.0023              0.0018 
 241              0.0041           0.0023              0.0018 
 242              0.0041           0.0023              0.0018 
 243              0.0040           0.0022              0.0018 
 244              0.0040           0.0022              0.0017 
 245              0.0039           0.0022              0.0017 
 246              0.0039           0.0022              0.0017 
 247              0.0038           0.0021              0.0017 
 248              0.0038           0.0021              0.0017 
 249              0.0037           0.0021              0.0016 
 250              0.0037           0.0021              0.0016 
 251              0.0036           0.0020              0.0016 
 252              0.0036           0.0020              0.0016 
 253              0.0036           0.0020              0.0016 
 254              0.0035           0.0020              0.0016 
 255              0.0035           0.0020              0.0015 
 256              0.0035           0.0019              0.0015 
 257              0.0034           0.0019              0.0015 
 258              0.0034           0.0019              0.0015 
 259              0.0034           0.0019              0.0015 
 260              0.0033           0.0019              0.0015 
 261              0.0033           0.0018              0.0015 
 262              0.0033           0.0018              0.0014 
 263              0.0032           0.0018              0.0014 
 264              0.0032           0.0018              0.0014 
 265              0.0032           0.0018              0.0014 
 266              0.0032           0.0018              0.0014 
 267              0.0031           0.0018              0.0014 
 268              0.0031           0.0017              0.0014 
 269              0.0031           0.0017              0.0014 
 270              0.0031           0.0017              0.0013 
 271              0.0030           0.0017              0.0013 
 272              0.0030           0.0017              0.0013 
 273              0.0030           0.0017              0.0013 
 274              0.0030           0.0017              0.0013 
 275              0.0029           0.0016              0.0013 
 276              0.0029           0.0016              0.0013 
 277              0.0029           0.0016              0.0013 
 278              0.0029           0.0016              0.0013 
 279              0.0029           0.0016              0.0013 
 280              0.0028           0.0016              0.0012 
 281              0.0028           0.0016              0.0012 
 282              0.0028           0.0016              0.0012 
 283              0.0028           0.0016              0.0012 
 284              0.0028           0.0015              0.0012 
 285              0.0027           0.0015              0.0012 
 286              0.0027           0.0015              0.0012 
 287              0.0027           0.0015              0.0012 
 288              0.0027           0.0015              0.0012 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      0.97(In) 
 Total effective rainfall =      1.08(In) 
 Peak flow rate in flood hydrograph =     20.89(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0004      0.05  Q         |         |         |         |  
    0+15       0.0015      0.16  Q         |         |         |         |  
    0+20       0.0030      0.21  Q         |         |         |         |  
    0+25       0.0046      0.23  Q         |         |         |         |  
    0+30       0.0063      0.25  Q         |         |         |         |  



    0+35       0.0081      0.26  Q         |         |         |         |  
    0+40       0.0100      0.27  Q         |         |         |         |  
    0+45       0.0119      0.28  Q         |         |         |         |  
    0+50       0.0138      0.28  Q         |         |         |         |  
    0+55       0.0158      0.28  Q         |         |         |         |  
    1+ 0       0.0177      0.28  Q         |         |         |         |  
    1+ 5       0.0197      0.29  Q         |         |         |         |  
    1+10       0.0217      0.29  Q         |         |         |         |  
    1+15       0.0237      0.29  Q         |         |         |         |  
    1+20       0.0257      0.29  Q         |         |         |         |  
    1+25       0.0277      0.29  Q         |         |         |         |  
    1+30       0.0297      0.29  Q         |         |         |         |  
    1+35       0.0317      0.29  Q         |         |         |         |  
    1+40       0.0337      0.29  Q         |         |         |         |  
    1+45       0.0358      0.30  Q         |         |         |         |  
    1+50       0.0378      0.30  Q         |         |         |         |  
    1+55       0.0399      0.30  Q         |         |         |         |  
    2+ 0       0.0419      0.30  Q         |         |         |         |  
    2+ 5       0.0440      0.30  Q         |         |         |         |  
    2+10       0.0461      0.30  QV        |         |         |         |  
    2+15       0.0482      0.30  QV        |         |         |         |  
    2+20       0.0503      0.30  QV        |         |         |         |  
    2+25       0.0524      0.30  QV        |         |         |         |  
    2+30       0.0545      0.31  QV        |         |         |         |  
    2+35       0.0566      0.31  QV        |         |         |         |  
    2+40       0.0587      0.31  QV        |         |         |         |  
    2+45       0.0608      0.31  QV        |         |         |         |  
    2+50       0.0630      0.31  QV        |         |         |         |  
    2+55       0.0651      0.31  QV        |         |         |         |  
    3+ 0       0.0673      0.31  QV        |         |         |         |  
    3+ 5       0.0694      0.31  QV        |         |         |         |  
    3+10       0.0716      0.32  QV        |         |         |         |  
    3+15       0.0738      0.32  QV        |         |         |         |  
    3+20       0.0760      0.32  QV        |         |         |         |  
    3+25       0.0782      0.32  QV        |         |         |         |  
    3+30       0.0804      0.32  QV        |         |         |         |  
    3+35       0.0826      0.32  QV        |         |         |         |  
    3+40       0.0848      0.32  QV        |         |         |         |  
    3+45       0.0871      0.32  QV        |         |         |         |  
    3+50       0.0893      0.33  Q V       |         |         |         |  
    3+55       0.0916      0.33  Q V       |         |         |         |  
    4+ 0       0.0938      0.33  Q V       |         |         |         |  
    4+ 5       0.0961      0.33  Q V       |         |         |         |  
    4+10       0.0984      0.33  Q V       |         |         |         |  
    4+15       0.1007      0.33  Q V       |         |         |         |  
    4+20       0.1030      0.33  Q V       |         |         |         |  
    4+25       0.1053      0.34  Q V       |         |         |         |  
    4+30       0.1076      0.34  Q V       |         |         |         |  
    4+35       0.1100      0.34  Q V       |         |         |         |  
    4+40       0.1123      0.34  Q V       |         |         |         |  
    4+45       0.1147      0.34  Q V       |         |         |         |  
    4+50       0.1170      0.34  Q V       |         |         |         |  
    4+55       0.1194      0.35  Q V       |         |         |         |  
    5+ 0       0.1218      0.35  Q V       |         |         |         |  
    5+ 5       0.1242      0.35  Q V       |         |         |         |  
    5+10       0.1266      0.35  Q V       |         |         |         |  
    5+15       0.1290      0.35  Q V       |         |         |         |  
    5+20       0.1314      0.35  Q V       |         |         |         |  
    5+25       0.1339      0.35  Q  V      |         |         |         |  
    5+30       0.1363      0.36  Q  V      |         |         |         |  
    5+35       0.1388      0.36  Q  V      |         |         |         |  
    5+40       0.1413      0.36  Q  V      |         |         |         |  
    5+45       0.1438      0.36  Q  V      |         |         |         |  
    5+50       0.1463      0.36  Q  V      |         |         |         |  
    5+55       0.1488      0.37  Q  V      |         |         |         |  
    6+ 0       0.1513      0.37  Q  V      |         |         |         |  
    6+ 5       0.1539      0.37  Q  V      |         |         |         |  
    6+10       0.1564      0.37  Q  V      |         |         |         |  
    6+15       0.1590      0.37  Q  V      |         |         |         |  
    6+20       0.1616      0.37  Q  V      |         |         |         |  
    6+25       0.1642      0.38  Q  V      |         |         |         |  



    6+30       0.1668      0.38  Q  V      |         |         |         |  
    6+35       0.1694      0.38  Q  V      |         |         |         |  
    6+40       0.1720      0.38  Q  V      |         |         |         |  
    6+45       0.1747      0.39  Q  V      |         |         |         |  
    6+50       0.1774      0.39  Q   V     |         |         |         |  
    6+55       0.1800      0.39  Q   V     |         |         |         |  
    7+ 0       0.1827      0.39  Q   V     |         |         |         |  
    7+ 5       0.1854      0.39  Q   V     |         |         |         |  
    7+10       0.1882      0.40  Q   V     |         |         |         |  
    7+15       0.1909      0.40  Q   V     |         |         |         |  
    7+20       0.1937      0.40  Q   V     |         |         |         |  
    7+25       0.1964      0.40  Q   V     |         |         |         |  
    7+30       0.1992      0.41  Q   V     |         |         |         |  
    7+35       0.2020      0.41  Q   V     |         |         |         |  
    7+40       0.2049      0.41  Q   V     |         |         |         |  
    7+45       0.2077      0.41  Q   V     |         |         |         |  
    7+50       0.2106      0.42  Q   V     |         |         |         |  
    7+55       0.2134      0.42  Q   V     |         |         |         |  
    8+ 0       0.2163      0.42  Q   V     |         |         |         |  
    8+ 5       0.2193      0.42  Q   V     |         |         |         |  
    8+10       0.2222      0.43  Q    V    |         |         |         |  
    8+15       0.2251      0.43  Q    V    |         |         |         |  
    8+20       0.2281      0.43  Q    V    |         |         |         |  
    8+25       0.2311      0.43  Q    V    |         |         |         |  
    8+30       0.2341      0.44  Q    V    |         |         |         |  
    8+35       0.2371      0.44  Q    V    |         |         |         |  
    8+40       0.2402      0.44  Q    V    |         |         |         |  
    8+45       0.2433      0.45  Q    V    |         |         |         |  
    8+50       0.2463      0.45  Q    V    |         |         |         |  
    8+55       0.2495      0.45  Q    V    |         |         |         |  
    9+ 0       0.2526      0.46  Q    V    |         |         |         |  
    9+ 5       0.2558      0.46  Q    V    |         |         |         |  
    9+10       0.2589      0.46  Q    V    |         |         |         |  
    9+15       0.2621      0.47  Q    V    |         |         |         |  
    9+20       0.2654      0.47  Q    V    |         |         |         |  
    9+25       0.2686      0.47  Q     V   |         |         |         |  
    9+30       0.2719      0.48  Q     V   |         |         |         |  
    9+35       0.2752      0.48  Q     V   |         |         |         |  
    9+40       0.2785      0.48  Q     V   |         |         |         |  
    9+45       0.2819      0.49  Q     V   |         |         |         |  
    9+50       0.2853      0.49  Q     V   |         |         |         |  
    9+55       0.2887      0.50  Q     V   |         |         |         |  
   10+ 0       0.2921      0.50  Q     V   |         |         |         |  
   10+ 5       0.2956      0.50  Q     V   |         |         |         |  
   10+10       0.2991      0.51  Q     V   |         |         |         |  
   10+15       0.3026      0.51  Q     V   |         |         |         |  
   10+20       0.3062      0.52  Q     V   |         |         |         |  
   10+25       0.3098      0.52  Q     V   |         |         |         |  
   10+30       0.3134      0.53  Q      V  |         |         |         |  
   10+35       0.3170      0.53  Q      V  |         |         |         |  
   10+40       0.3207      0.54  Q      V  |         |         |         |  
   10+45       0.3245      0.54  Q      V  |         |         |         |  
   10+50       0.3282      0.55  Q      V  |         |         |         |  
   10+55       0.3320      0.55  Q      V  |         |         |         |  
   11+ 0       0.3358      0.56  Q      V  |         |         |         |  
   11+ 5       0.3397      0.56  Q      V  |         |         |         |  
   11+10       0.3436      0.57  Q      V  |         |         |         |  
   11+15       0.3476      0.57  Q      V  |         |         |         |  
   11+20       0.3516      0.58  Q      V  |         |         |         |  
   11+25       0.3556      0.59  Q       V |         |         |         |  
   11+30       0.3597      0.59  Q       V |         |         |         |  
   11+35       0.3638      0.60  Q       V |         |         |         |  
   11+40       0.3680      0.60  Q       V |         |         |         |  
   11+45       0.3722      0.61  Q       V |         |         |         |  
   11+50       0.3764      0.62  Q       V |         |         |         |  
   11+55       0.3808      0.63  Q       V |         |         |         |  
   12+ 0       0.3851      0.63  Q       V |         |         |         |  
   12+ 5       0.3896      0.65  Q       V |         |         |         |  
   12+10       0.3942      0.68  Q       V |         |         |         |  
   12+15       0.3993      0.74  Q        V|         |         |         |  
   12+20       0.4047      0.77  |Q       V|         |         |         |  



   12+25       0.4101      0.80  |Q       V|         |         |         |  
   12+30       0.4157      0.81  |Q       V|         |         |         |  
   12+35       0.4215      0.83  |Q       V|         |         |         |  
   12+40       0.4273      0.84  |Q       V|         |         |         |  
   12+45       0.4332      0.86  |Q       V|         |         |         |  
   12+50       0.4392      0.87  |Q       V|         |         |         |  
   12+55       0.4452      0.88  |Q        V         |         |         |  
   13+ 0       0.4514      0.89  |Q        V         |         |         |  
   13+ 5       0.4576      0.91  |Q        V         |         |         |  
   13+10       0.4640      0.92  |Q        V         |         |         |  
   13+15       0.4704      0.94  |Q        V         |         |         |  
   13+20       0.4769      0.95  |Q        V         |         |         |  
   13+25       0.4836      0.96  |Q        V         |         |         |  
   13+30       0.4903      0.98  |Q        |V        |         |         |  
   13+35       0.4972      1.00  |Q        |V        |         |         |  
   13+40       0.5042      1.01  |Q        |V        |         |         |  
   13+45       0.5113      1.03  |Q        |V        |         |         |  
   13+50       0.5185      1.05  |Q        |V        |         |         |  
   13+55       0.5259      1.07  |Q        |V        |         |         |  
   14+ 0       0.5334      1.09  |Q        | V       |         |         |  
   14+ 5       0.5410      1.11  |Q        | V       |         |         |  
   14+10       0.5489      1.14  |Q        | V       |         |         |  
   14+15       0.5571      1.19  |Q        | V       |         |         |  
   14+20       0.5655      1.22  |Q        | V       |         |         |  
   14+25       0.5742      1.25  |Q        | V       |         |         |  
   14+30       0.5830      1.29  |Q        |  V      |         |         |  
   14+35       0.5921      1.32  |Q        |  V      |         |         |  
   14+40       0.6015      1.36  |Q        |  V      |         |         |  
   14+45       0.6111      1.40  |Q        |  V      |         |         |  
   14+50       0.6210      1.44  |Q        |   V     |         |         |  
   14+55       0.6313      1.49  |Q        |   V     |         |         |  
   15+ 0       0.6418      1.53  | Q       |   V     |         |         |  
   15+ 5       0.6528      1.59  | Q       |   V     |         |         |  
   15+10       0.6642      1.65  | Q       |   V     |         |         |  
   15+15       0.6761      1.73  | Q       |    V    |         |         |  
   15+20       0.6887      1.83  | Q       |    V    |         |         |  
   15+25       0.7023      1.97  | Q       |    V    |         |         |  
   15+30       0.7164      2.06  | Q       |     V   |         |         |  
   15+35       0.7308      2.08  | Q       |     V   |         |         |  
   15+40       0.7464      2.27  |  Q      |     V   |         |         |  
   15+45       0.7646      2.65  |  Q      |      V  |         |         |  
   15+50       0.7865      3.17  |   Q     |      V  |         |         |  
   15+55       0.8143      4.05  |    Q    |       V |         |         |  
   16+ 0       0.8511      5.33  |      Q  |        V|         |         |  
   16+ 5       0.9105      8.63  |         |Q        V         |         |  
   16+10       1.0085     14.22  |         |       Q | V       |         |  
   16+15       1.1523     20.89  |         |         |     VQ  |         |  
   16+20       1.2390     12.59  |         |     Q   |      V  |         |  
   16+25       1.2960      8.28  |         |Q        |        V|         |  
   16+30       1.3382      6.12  |       Q |         |         V         |  
   16+35       1.3714      4.82  |     Q   |         |         V         |  
   16+40       1.3971      3.74  |   Q     |         |         |V        |  
   16+45       1.4174      2.94  |  Q      |         |         |V        |  
   16+50       1.4332      2.30  |  Q      |         |         | V       |  
   16+55       1.4468      1.98  | Q       |         |         | V       |  
   17+ 0       1.4590      1.78  | Q       |         |         | V       |  
   17+ 5       1.4703      1.63  | Q       |         |         |  V      |  
   17+10       1.4807      1.52  | Q       |         |         |  V      |  
   17+15       1.4901      1.36  |Q        |         |         |  V      |  
   17+20       1.4987      1.24  |Q        |         |         |  V      |  
   17+25       1.5066      1.15  |Q        |         |         |   V     |  
   17+30       1.5141      1.10  |Q        |         |         |   V     |  
   17+35       1.5214      1.05  |Q        |         |         |   V     |  
   17+40       1.5283      1.01  |Q        |         |         |   V     |  
   17+45       1.5350      0.98  |Q        |         |         |   V     |  
   17+50       1.5416      0.95  |Q        |         |         |   V     |  
   17+55       1.5479      0.92  |Q        |         |         |   V     |  
   18+ 0       1.5540      0.89  |Q        |         |         |    V    |  
   18+ 5       1.5599      0.86  |Q        |         |         |    V    |  
   18+10       1.5656      0.82  |Q        |         |         |    V    |  
   18+15       1.5707      0.74  Q         |         |         |    V    |  



   18+20       1.5755      0.70  Q         |         |         |    V    |  
   18+25       1.5802      0.67  Q         |         |         |    V    |  
   18+30       1.5846      0.65  Q         |         |         |    V    |  
   18+35       1.5889      0.63  Q         |         |         |    V    |  
   18+40       1.5931      0.61  Q         |         |         |    V    |  
   18+45       1.5972      0.59  Q         |         |         |     V   |  
   18+50       1.6012      0.58  Q         |         |         |     V   |  
   18+55       1.6051      0.57  Q         |         |         |     V   |  
   19+ 0       1.6089      0.55  Q         |         |         |     V   |  
   19+ 5       1.6126      0.54  Q         |         |         |     V   |  
   19+10       1.6163      0.53  Q         |         |         |     V   |  
   19+15       1.6199      0.52  Q         |         |         |     V   |  
   19+20       1.6235      0.51  Q         |         |         |     V   |  
   19+25       1.6269      0.51  Q         |         |         |     V   |  
   19+30       1.6304      0.50  Q         |         |         |     V   |  
   19+35       1.6337      0.49  Q         |         |         |     V   |  
   19+40       1.6370      0.48  Q         |         |         |     V   |  
   19+45       1.6403      0.47  Q         |         |         |      V  |  
   19+50       1.6435      0.47  Q         |         |         |      V  |  
   19+55       1.6467      0.46  Q         |         |         |      V  |  
   20+ 0       1.6498      0.45  Q         |         |         |      V  |  
   20+ 5       1.6529      0.45  Q         |         |         |      V  |  
   20+10       1.6559      0.44  Q         |         |         |      V  |  
   20+15       1.6589      0.44  Q         |         |         |      V  |  
   20+20       1.6619      0.43  Q         |         |         |      V  |  
   20+25       1.6648      0.42  Q         |         |         |      V  |  
   20+30       1.6677      0.42  Q         |         |         |      V  |  
   20+35       1.6705      0.41  Q         |         |         |      V  |  
   20+40       1.6734      0.41  Q         |         |         |      V  |  
   20+45       1.6761      0.40  Q         |         |         |      V  |  
   20+50       1.6789      0.40  Q         |         |         |      V  |  
   20+55       1.6816      0.39  Q         |         |         |      V  |  
   21+ 0       1.6843      0.39  Q         |         |         |       V |  
   21+ 5       1.6869      0.39  Q         |         |         |       V |  
   21+10       1.6896      0.38  Q         |         |         |       V |  
   21+15       1.6922      0.38  Q         |         |         |       V |  
   21+20       1.6947      0.37  Q         |         |         |       V |  
   21+25       1.6973      0.37  Q         |         |         |       V |  
   21+30       1.6998      0.37  Q         |         |         |       V |  
   21+35       1.7023      0.36  Q         |         |         |       V |  
   21+40       1.7048      0.36  Q         |         |         |       V |  
   21+45       1.7072      0.36  Q         |         |         |       V |  
   21+50       1.7097      0.35  Q         |         |         |       V |  
   21+55       1.7121      0.35  Q         |         |         |       V |  
   22+ 0       1.7144      0.35  Q         |         |         |       V |  
   22+ 5       1.7168      0.34  Q         |         |         |       V |  
   22+10       1.7191      0.34  Q         |         |         |       V |  
   22+15       1.7215      0.34  Q         |         |         |       V |  
   22+20       1.7237      0.33  Q         |         |         |       V |  
   22+25       1.7260      0.33  Q         |         |         |       V |  
   22+30       1.7283      0.33  Q         |         |         |        V|  
   22+35       1.7305      0.33  Q         |         |         |        V|  
   22+40       1.7327      0.32  Q         |         |         |        V|  
   22+45       1.7349      0.32  Q         |         |         |        V|  
   22+50       1.7371      0.32  Q         |         |         |        V|  
   22+55       1.7393      0.31  Q         |         |         |        V|  
   23+ 0       1.7414      0.31  Q         |         |         |        V|  
   23+ 5       1.7436      0.31  Q         |         |         |        V|  
   23+10       1.7457      0.31  Q         |         |         |        V|  
   23+15       1.7478      0.31  Q         |         |         |        V|  
   23+20       1.7499      0.30  Q         |         |         |        V|  
   23+25       1.7520      0.30  Q         |         |         |        V|  
   23+30       1.7540      0.30  Q         |         |         |        V|  
   23+35       1.7561      0.30  Q         |         |         |        V|  
   23+40       1.7581      0.29  Q         |         |         |        V|  
   23+45       1.7601      0.29  Q         |         |         |        V|  
   23+50       1.7621      0.29  Q         |         |         |        V|  
   23+55       1.7641      0.29  Q         |         |         |        V|  
   24+ 0       1.7660      0.29  Q         |         |         |        V|  
   24+ 5       1.7679      0.27  Q         |         |         |        V|  
   24+10       1.7695      0.23  Q         |         |         |        V|  



   24+15       1.7703      0.12  Q         |         |         |        V|  
   24+20       1.7709      0.07  Q         |         |         |        V|  
   24+25       1.7712      0.05  Q         |         |         |        V|  
   24+30       1.7714      0.03  Q         |         |         |        V|  
   24+35       1.7715      0.02  Q         |         |         |        V|  
   24+40       1.7716      0.01  Q         |         |         |        V|  
   24+45       1.7717      0.01  Q         |         |         |        V|  
   24+50       1.7717      0.00  Q         |         |         |        V|  
   24+55       1.7717      0.00  Q         |         |         |        V|  
   25+ 0       1.7717      0.00  Q         |         |         |        V|  
   25+ 5       1.7718      0.00  Q         |         |         |        V|  
   25+10       1.7718      0.00  Q         |         |         |        V|  
   25+15       1.7718      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
 
 Program License Serial Number 6407 
 
 -------------------------------------------------------------------- 
 ********************* HYDROGRAPH INFORMATION ********************** 
 
   From study/file name: prb00224.rte 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =   303 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =       20.887 (CFS) 
   Total volume =       1.772 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      200.000 
 **** RETARDING BASIN ROUTING **** 
 ______________________________________________________________________ 
 
 User entry of depth-outflow-storage data 
 -------------------------------------------------------------------- 
 Total number of inflow hydrograph intervals = 303 
 Hydrograph time unit =  5.000 (Min.) 
 Initial depth in storage basin =   0.00(Ft.) 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Initial basin depth =   0.00 (Ft.) 
 Initial basin storage =      0.00 (Ac.Ft) 
 Initial basin outflow =   0.00 (CFS) 
 --------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Depth vs. Storage and Depth vs. Discharge data: 
  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 
      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 
 --------------------------------------------------------------------- 
          0.000      0.000      0.000      0.000        0.000 
          0.500      0.079      0.924      0.076        0.082 
          1.000      0.157      0.924      0.154        0.160 
          2.000      0.314      0.924      0.311        0.317 
          3.000      0.471      0.924      0.468        0.474 
          4.000      0.628      0.924      0.625        0.631 
          5.100      0.801      0.924      0.798        0.804 
          5.250      0.824     11.368      0.785        0.863 
          5.500      0.864     17.978      0.802        0.926 
          5.750      0.903     31.669      0.794        1.012 
          6.000      0.942     37.102      0.814        1.070 
          7.000      1.099     53.489      0.915        1.283 
          8.000      1.256     65.865      1.029        1.483 
          9.000      1.413     76.234      1.150        1.676 
 -------------------------------------------------------------------- 



   Hydrograph Detention Basin Routing 
 --------------------------------------------------------------------- 
 
 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 
 --------------------------------------------------------------------- 
  Time   Inflow  Outflow    Storage                                     Depth  
 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       5.2   10.44   15.67   20.89 (Ft.) 
  0.083    0.01    0.00      0.000  O       |       |       |       |     0.00 
  0.167    0.05    0.00      0.000  O       |       |       |       |     0.00 
  0.250    0.16    0.01      0.001  O       |       |       |       |     0.01 
  0.333    0.21    0.02      0.002  O       |       |       |       |     0.01 
  0.417    0.23    0.04      0.003  O       |       |       |       |     0.02 
  0.500    0.25    0.06      0.005  O       |       |       |       |     0.03 
  0.583    0.26    0.07      0.006  O       |       |       |       |     0.04 
  0.667    0.27    0.09      0.007  O       |       |       |       |     0.05 
  0.750    0.28    0.10      0.009  O       |       |       |       |     0.05 
  0.833    0.28    0.11      0.010  O       |       |       |       |     0.06 
  0.917    0.28    0.13      0.011  O       |       |       |       |     0.07 
  1.000    0.28    0.14      0.012  O       |       |       |       |     0.08 
  1.083    0.29    0.15      0.013  O       |       |       |       |     0.08 
  1.167    0.29    0.16      0.014  O       |       |       |       |     0.09 
  1.250    0.29    0.17      0.015  O       |       |       |       |     0.09 
  1.333    0.29    0.18      0.015  O       |       |       |       |     0.10 
  1.417    0.29    0.19      0.016  O       |       |       |       |     0.10 
  1.500    0.29    0.20      0.017  O       |       |       |       |     0.11 
  1.583    0.29    0.20      0.017  O       |       |       |       |     0.11 
  1.667    0.29    0.21      0.018  O       |       |       |       |     0.11 
  1.750    0.30    0.22      0.019  O       |       |       |       |     0.12 
  1.833    0.30    0.22      0.019  O       |       |       |       |     0.12 
  1.917    0.30    0.23      0.020  O       |       |       |       |     0.12 
  2.000    0.30    0.23      0.020  O       |       |       |       |     0.13 
  2.083    0.30    0.24      0.021  O       |       |       |       |     0.13 
  2.167    0.30    0.24      0.021  O       |       |       |       |     0.13 
  2.250    0.30    0.25      0.021  O       |       |       |       |     0.13 
  2.333    0.30    0.25      0.022  O       |       |       |       |     0.14 
  2.417    0.30    0.26      0.022  O       |       |       |       |     0.14 
  2.500    0.31    0.26      0.022  O       |       |       |       |     0.14 
  2.583    0.31    0.26      0.023  O       |       |       |       |     0.14 
  2.667    0.31    0.27      0.023  O       |       |       |       |     0.14 
  2.750    0.31    0.27      0.023  O       |       |       |       |     0.15 
  2.833    0.31    0.27      0.023  O       |       |       |       |     0.15 
  2.917    0.31    0.28      0.024  O       |       |       |       |     0.15 
  3.000    0.31    0.28      0.024  O       |       |       |       |     0.15 
  3.083    0.31    0.28      0.024  O       |       |       |       |     0.15 
  3.167    0.32    0.28      0.024  O       |       |       |       |     0.15 
  3.250    0.32    0.29      0.025  O       |       |       |       |     0.16 
  3.333    0.32    0.29      0.025  O       |       |       |       |     0.16 
  3.417    0.32    0.29      0.025  O       |       |       |       |     0.16 
  3.500    0.32    0.29      0.025  O       |       |       |       |     0.16 
  3.583    0.32    0.30      0.025  O       |       |       |       |     0.16 
  3.667    0.32    0.30      0.025  O       |       |       |       |     0.16 
  3.750    0.32    0.30      0.026  O       |       |       |       |     0.16 
  3.833    0.33    0.30      0.026  O       |       |       |       |     0.16 
  3.917    0.33    0.30      0.026  O       |       |       |       |     0.16 
  4.000    0.33    0.31      0.026  O       |       |       |       |     0.17 
  4.083    0.33    0.31      0.026  O       |       |       |       |     0.17 
  4.167    0.33    0.31      0.026  O       |       |       |       |     0.17 
  4.250    0.33    0.31      0.027  O       |       |       |       |     0.17 
  4.333    0.33    0.31      0.027  O       |       |       |       |     0.17 
  4.417    0.34    0.31      0.027  O       |       |       |       |     0.17 
  4.500    0.34    0.32      0.027  O       |       |       |       |     0.17 
  4.583    0.34    0.32      0.027  O       |       |       |       |     0.17 
  4.667    0.34    0.32      0.027  O       |       |       |       |     0.17 
  4.750    0.34    0.32      0.027  O       |       |       |       |     0.17 
  4.833    0.34    0.32      0.028  O       |       |       |       |     0.17 
  4.917    0.35    0.32      0.028  O       |       |       |       |     0.18 
  5.000    0.35    0.33      0.028  O       |       |       |       |     0.18 
  5.083    0.35    0.33      0.028  O       |       |       |       |     0.18 
  5.167    0.35    0.33      0.028  O       |       |       |       |     0.18 
  5.250    0.35    0.33      0.028  O       |       |       |       |     0.18 
  5.333    0.35    0.33      0.028  O       |       |       |       |     0.18 



  5.417    0.35    0.33      0.029  O       |       |       |       |     0.18 
  5.500    0.36    0.34      0.029  O       |       |       |       |     0.18 
  5.583    0.36    0.34      0.029  O       |       |       |       |     0.18 
  5.667    0.36    0.34      0.029  O       |       |       |       |     0.18 
  5.750    0.36    0.34      0.029  O       |       |       |       |     0.18 
  5.833    0.36    0.34      0.029  O       |       |       |       |     0.19 
  5.917    0.37    0.34      0.029  O       |       |       |       |     0.19 
  6.000    0.37    0.35      0.030  O       |       |       |       |     0.19 
  6.083    0.37    0.35      0.030  O       |       |       |       |     0.19 
  6.167    0.37    0.35      0.030  O       |       |       |       |     0.19 
  6.250    0.37    0.35      0.030  O       |       |       |       |     0.19 
  6.333    0.37    0.35      0.030  O       |       |       |       |     0.19 
  6.417    0.38    0.35      0.030  O       |       |       |       |     0.19 
  6.500    0.38    0.36      0.030  O       |       |       |       |     0.19 
  6.583    0.38    0.36      0.031  O       |       |       |       |     0.19 
  6.667    0.38    0.36      0.031  O       |       |       |       |     0.19 
  6.750    0.39    0.36      0.031  O       |       |       |       |     0.20 
  6.833    0.39    0.36      0.031  O       |       |       |       |     0.20 
  6.917    0.39    0.37      0.031  O       |       |       |       |     0.20 
  7.000    0.39    0.37      0.031  O       |       |       |       |     0.20 
  7.083    0.39    0.37      0.032  O       |       |       |       |     0.20 
  7.167    0.40    0.37      0.032  O       |       |       |       |     0.20 
  7.250    0.40    0.37      0.032  O       |       |       |       |     0.20 
  7.333    0.40    0.38      0.032  O       |       |       |       |     0.20 
  7.417    0.40    0.38      0.032  O       |       |       |       |     0.20 
  7.500    0.41    0.38      0.032  O       |       |       |       |     0.21 
  7.583    0.41    0.38      0.033  O       |       |       |       |     0.21 
  7.667    0.41    0.38      0.033  O       |       |       |       |     0.21 
  7.750    0.41    0.39      0.033  O       |       |       |       |     0.21 
  7.833    0.42    0.39      0.033  O       |       |       |       |     0.21 
  7.917    0.42    0.39      0.033  O       |       |       |       |     0.21 
  8.000    0.42    0.39      0.034  O       |       |       |       |     0.21 
  8.083    0.42    0.39      0.034  O       |       |       |       |     0.21 
  8.167    0.43    0.40      0.034  O       |       |       |       |     0.21 
  8.250    0.43    0.40      0.034  O       |       |       |       |     0.22 
  8.333    0.43    0.40      0.034  O       |       |       |       |     0.22 
  8.417    0.43    0.40      0.035  O       |       |       |       |     0.22 
  8.500    0.44    0.41      0.035  O       |       |       |       |     0.22 
  8.583    0.44    0.41      0.035  O       |       |       |       |     0.22 
  8.667    0.44    0.41      0.035  O       |       |       |       |     0.22 
  8.750    0.45    0.41      0.035  O       |       |       |       |     0.22 
  8.833    0.45    0.42      0.036  O       |       |       |       |     0.23 
  8.917    0.45    0.42      0.036  O       |       |       |       |     0.23 
  9.000    0.46    0.42      0.036  O       |       |       |       |     0.23 
  9.083    0.46    0.42      0.036  O       |       |       |       |     0.23 
  9.167    0.46    0.43      0.037  O       |       |       |       |     0.23 
  9.250    0.47    0.43      0.037  O       |       |       |       |     0.23 
  9.333    0.47    0.43      0.037  O       |       |       |       |     0.23 
  9.417    0.47    0.44      0.037  O       |       |       |       |     0.24 
  9.500    0.48    0.44      0.038  O       |       |       |       |     0.24 
  9.583    0.48    0.44      0.038  O       |       |       |       |     0.24 
  9.667    0.48    0.45      0.038  O       |       |       |       |     0.24 
  9.750    0.49    0.45      0.038  O       |       |       |       |     0.24 
  9.833    0.49    0.45      0.039  O       |       |       |       |     0.24 
  9.917    0.50    0.45      0.039  O       |       |       |       |     0.25 
 10.000    0.50    0.46      0.039  O       |       |       |       |     0.25 
 10.083    0.50    0.46      0.039  O       |       |       |       |     0.25 
 10.167    0.51    0.46      0.040  O       |       |       |       |     0.25 
 10.250    0.51    0.47      0.040  O       |       |       |       |     0.25 
 10.333    0.52    0.47      0.040  O       |       |       |       |     0.26 
 10.417    0.52    0.48      0.041  O       |       |       |       |     0.26 
 10.500    0.53    0.48      0.041  O       |       |       |       |     0.26 
 10.583    0.53    0.48      0.041  O       |       |       |       |     0.26 
 10.667    0.54    0.49      0.042  O       |       |       |       |     0.26 
 10.750    0.54    0.49      0.042  O       |       |       |       |     0.27 
 10.833    0.55    0.49      0.042  O       |       |       |       |     0.27 
 10.917    0.55    0.50      0.043  O       |       |       |       |     0.27 
 11.000    0.56    0.50      0.043  O       |       |       |       |     0.27 
 11.083    0.56    0.51      0.043  O       |       |       |       |     0.27 
 11.167    0.57    0.51      0.044  O       |       |       |       |     0.28 
 11.250    0.57    0.52      0.044  O       |       |       |       |     0.28 



 11.333    0.58    0.52      0.045  O       |       |       |       |     0.28 
 11.417    0.59    0.53      0.045  O       |       |       |       |     0.28 
 11.500    0.59    0.53      0.045  O       |       |       |       |     0.29 
 11.583    0.60    0.54      0.046  O       |       |       |       |     0.29 
 11.667    0.60    0.54      0.046  O       |       |       |       |     0.29 
 11.750    0.61    0.55      0.047  O       |       |       |       |     0.30 
 11.833    0.62    0.55      0.047  O       |       |       |       |     0.30 
 11.917    0.63    0.56      0.048  O       |       |       |       |     0.30 
 12.000    0.63    0.56      0.048  O       |       |       |       |     0.30 
 12.083    0.65    0.57      0.049  O       |       |       |       |     0.31 
 12.167    0.68    0.58      0.049  OI      |       |       |       |     0.31 
 12.250    0.74    0.59      0.050  OI      |       |       |       |     0.32 
 12.333    0.77    0.60      0.051  OI      |       |       |       |     0.32 
 12.417    0.80    0.61      0.052  OI      |       |       |       |     0.33 
 12.500    0.81    0.63      0.054  OI      |       |       |       |     0.34 
 12.583    0.83    0.64      0.055  OI      |       |       |       |     0.35 
 12.667    0.84    0.66      0.056  |O      |       |       |       |     0.36 
 12.750    0.86    0.67      0.058  |O      |       |       |       |     0.36 
 12.833    0.87    0.69      0.059  |O      |       |       |       |     0.37 
 12.917    0.88    0.70      0.060  |O      |       |       |       |     0.38 
 13.000    0.89    0.72      0.061  |O      |       |       |       |     0.39 
 13.083    0.91    0.73      0.063  |O      |       |       |       |     0.40 
 13.167    0.92    0.75      0.064  |O      |       |       |       |     0.40 
 13.250    0.94    0.76      0.065  |O      |       |       |       |     0.41 
 13.333    0.95    0.77      0.066  |O      |       |       |       |     0.42 
 13.417    0.96    0.79      0.067  |O      |       |       |       |     0.43 
 13.500    0.98    0.80      0.069  |O      |       |       |       |     0.43 
 13.583    1.00    0.82      0.070  |O      |       |       |       |     0.44 
 13.667    1.01    0.83      0.071  |O      |       |       |       |     0.45 
 13.750    1.03    0.85      0.072  |O      |       |       |       |     0.46 
 13.833    1.05    0.86      0.074  |O      |       |       |       |     0.47 
 13.917    1.07    0.88      0.075  |O      |       |       |       |     0.47 
 14.000    1.09    0.89      0.076  |O      |       |       |       |     0.48 
 14.083    1.11    0.91      0.078  |O      |       |       |       |     0.49 
 14.167    1.14    0.92      0.079  |O      |       |       |       |     0.50 
 14.250    1.19    0.92      0.081  |O      |       |       |       |     0.51 
 14.333    1.22    0.92      0.083  |O      |       |       |       |     0.52 
 14.417    1.25    0.92      0.085  |O      |       |       |       |     0.54 
 14.500    1.29    0.92      0.087  |O      |       |       |       |     0.55 
 14.583    1.32    0.92      0.090  |OI     |       |       |       |     0.57 
 14.667    1.36    0.92      0.093  |OI     |       |       |       |     0.59 
 14.750    1.40    0.92      0.096  |OI     |       |       |       |     0.61 
 14.833    1.44    0.92      0.099  |OI     |       |       |       |     0.63 
 14.917    1.49    0.92      0.103  |OI     |       |       |       |     0.65 
 15.000    1.53    0.92      0.107  |OI     |       |       |       |     0.68 
 15.083    1.59    0.92      0.111  |OI     |       |       |       |     0.71 
 15.167    1.65    0.92      0.116  |OI     |       |       |       |     0.74 
 15.250    1.73    0.92      0.122  |OI     |       |       |       |     0.77 
 15.333    1.83    0.92      0.127  |OI     |       |       |       |     0.81 
 15.417    1.97    0.92      0.134  |O I    |       |       |       |     0.85 
 15.500    2.06    0.92      0.142  |O I    |       |       |       |     0.90 
 15.583    2.08    0.92      0.150  |O I    |       |       |       |     0.95 
 15.667    2.27    0.92      0.158  |O I    |       |       |       |     1.01 
 15.750    2.65    0.92      0.169  |O  I   |       |       |       |     1.07 
 15.833    3.17    0.92      0.182  |O  I   |       |       |       |     1.16 
 15.917    4.05    0.92      0.201  |O    I |       |       |       |     1.28 
 16.000    5.33    0.92      0.227  |O      I       |       |       |     1.44 
 16.083    8.63    0.92      0.269  |O      |    I  |       |       |     1.71 
 16.167   14.22    0.92      0.341  |O      |       |    I  |       |     2.17 
 16.250   20.89    0.92      0.455  |O      |       |       |      I|     2.90 
 16.333   12.59    0.92      0.564  |O      |       |  I    |       |     3.59 
 16.417    8.28    0.92      0.630  |O      |   I   |       |       |     4.01 
 16.500    6.12    0.92      0.673  |O      |I      |       |       |     4.29 
 16.583    4.82    0.92      0.704  |O     I|       |       |       |     4.49 
 16.667    3.74    0.92      0.727  |O   I  |       |       |       |     4.63 
 16.750    2.94    0.92      0.744  |O  I   |       |       |       |     4.74 
 16.833    2.30    0.92      0.756  |O I    |       |       |       |     4.81 
 16.917    1.98    0.92      0.764  |O I    |       |       |       |     4.87 
 17.000    1.78    0.92      0.771  |OI     |       |       |       |     4.91 
 17.083    1.63    0.92      0.776  |OI     |       |       |       |     4.94 
 17.167    1.52    0.92      0.781  |OI     |       |       |       |     4.97 



 17.250    1.36    0.92      0.784  |OI     |       |       |       |     4.99 
 17.333    1.24    0.92      0.787  |O      |       |       |       |     5.01 
 17.417    1.15    0.92      0.789  |O      |       |       |       |     5.02 
 17.500    1.10    0.92      0.790  |O      |       |       |       |     5.03 
 17.583    1.05    0.92      0.791  |O      |       |       |       |     5.04 
 17.667    1.01    0.92      0.792  |O      |       |       |       |     5.04 
 17.750    0.98    0.92      0.792  |O      |       |       |       |     5.04 
 17.833    0.95    0.92      0.792  |O      |       |       |       |     5.05 
 17.917    0.92    0.92      0.792  |O      |       |       |       |     5.05 
 18.000    0.89    0.92      0.792  |O      |       |       |       |     5.04 
 18.083    0.86    0.92      0.792  |O      |       |       |       |     5.04 
 18.167    0.82    0.92      0.791  |O      |       |       |       |     5.04 
 18.250    0.74    0.92      0.790  |O      |       |       |       |     5.03 
 18.333    0.70    0.92      0.789  |O      |       |       |       |     5.02 
 18.417    0.67    0.92      0.787  |O      |       |       |       |     5.01 
 18.500    0.65    0.92      0.786  IO      |       |       |       |     5.00 
 18.583    0.63    0.92      0.784  IO      |       |       |       |     4.99 
 18.667    0.61    0.92      0.782  IO      |       |       |       |     4.98 
 18.750    0.59    0.92      0.779  IO      |       |       |       |     4.96 
 18.833    0.58    0.92      0.777  IO      |       |       |       |     4.95 
 18.917    0.57    0.92      0.775  IO      |       |       |       |     4.93 
 19.000    0.55    0.92      0.772  IO      |       |       |       |     4.92 
 19.083    0.54    0.92      0.769  IO      |       |       |       |     4.90 
 19.167    0.53    0.92      0.767  IO      |       |       |       |     4.88 
 19.250    0.52    0.92      0.764  IO      |       |       |       |     4.87 
 19.333    0.51    0.92      0.761  IO      |       |       |       |     4.85 
 19.417    0.51    0.92      0.758  IO      |       |       |       |     4.83 
 19.500    0.50    0.92      0.756  IO      |       |       |       |     4.81 
 19.583    0.49    0.92      0.753  IO      |       |       |       |     4.79 
 19.667    0.48    0.92      0.750  IO      |       |       |       |     4.77 
 19.750    0.47    0.92      0.746  IO      |       |       |       |     4.75 
 19.833    0.47    0.92      0.743  IO      |       |       |       |     4.73 
 19.917    0.46    0.92      0.740  IO      |       |       |       |     4.71 
 20.000    0.45    0.92      0.737  IO      |       |       |       |     4.69 
 20.083    0.45    0.92      0.734  IO      |       |       |       |     4.67 
 20.167    0.44    0.92      0.730  IO      |       |       |       |     4.65 
 20.250    0.44    0.92      0.727  IO      |       |       |       |     4.63 
 20.333    0.43    0.92      0.724  IO      |       |       |       |     4.61 
 20.417    0.42    0.92      0.720  IO      |       |       |       |     4.59 
 20.500    0.42    0.92      0.717  IO      |       |       |       |     4.56 
 20.583    0.41    0.92      0.713  IO      |       |       |       |     4.54 
 20.667    0.41    0.92      0.710  IO      |       |       |       |     4.52 
 20.750    0.40    0.92      0.706  IO      |       |       |       |     4.50 
 20.833    0.40    0.92      0.703  IO      |       |       |       |     4.47 
 20.917    0.39    0.92      0.699  IO      |       |       |       |     4.45 
 21.000    0.39    0.92      0.695  IO      |       |       |       |     4.43 
 21.083    0.39    0.92      0.692  IO      |       |       |       |     4.40 
 21.167    0.38    0.92      0.688  IO      |       |       |       |     4.38 
 21.250    0.38    0.92      0.684  IO      |       |       |       |     4.36 
 21.333    0.37    0.92      0.680  IO      |       |       |       |     4.33 
 21.417    0.37    0.92      0.677  IO      |       |       |       |     4.31 
 21.500    0.37    0.92      0.673  IO      |       |       |       |     4.28 
 21.583    0.36    0.92      0.669  IO      |       |       |       |     4.26 
 21.667    0.36    0.92      0.665  IO      |       |       |       |     4.23 
 21.750    0.36    0.92      0.661  IO      |       |       |       |     4.21 
 21.833    0.35    0.92      0.657  IO      |       |       |       |     4.19 
 21.917    0.35    0.92      0.653  IO      |       |       |       |     4.16 
 22.000    0.35    0.92      0.649  IO      |       |       |       |     4.13 
 22.083    0.34    0.92      0.645  IO      |       |       |       |     4.11 
 22.167    0.34    0.92      0.641  IO      |       |       |       |     4.08 
 22.250    0.34    0.92      0.637  IO      |       |       |       |     4.06 
 22.333    0.33    0.92      0.633  IO      |       |       |       |     4.03 
 22.417    0.33    0.92      0.629  IO      |       |       |       |     4.01 
 22.500    0.33    0.92      0.625  IO      |       |       |       |     3.98 
 22.583    0.33    0.92      0.621  IO      |       |       |       |     3.95 
 22.667    0.32    0.92      0.617  IO      |       |       |       |     3.93 
 22.750    0.32    0.92      0.613  IO      |       |       |       |     3.90 
 22.833    0.32    0.92      0.608  IO      |       |       |       |     3.87 
 22.917    0.31    0.92      0.604  IO      |       |       |       |     3.85 
 23.000    0.31    0.92      0.600  IO      |       |       |       |     3.82 
 23.083    0.31    0.92      0.596  IO      |       |       |       |     3.79 



 23.167    0.31    0.92      0.591  IO      |       |       |       |     3.77 
 23.250    0.31    0.92      0.587  IO      |       |       |       |     3.74 
 23.333    0.30    0.92      0.583  IO      |       |       |       |     3.71 
 23.417    0.30    0.92      0.579  IO      |       |       |       |     3.69 
 23.500    0.30    0.92      0.574  IO      |       |       |       |     3.66 
 23.583    0.30    0.92      0.570  IO      |       |       |       |     3.63 
 23.667    0.29    0.92      0.566  IO      |       |       |       |     3.60 
 23.750    0.29    0.92      0.561  IO      |       |       |       |     3.58 
 23.833    0.29    0.92      0.557  IO      |       |       |       |     3.55 
 23.917    0.29    0.92      0.553  IO      |       |       |       |     3.52 
 24.000    0.29    0.92      0.548  IO      |       |       |       |     3.49 
 24.083    0.27    0.92      0.544  IO      |       |       |       |     3.46 
 24.167    0.23    0.92      0.539  IO      |       |       |       |     3.43 
 24.250    0.12    0.92      0.534  IO      |       |       |       |     3.40 
 24.333    0.07    0.92      0.528  IO      |       |       |       |     3.37 
 24.417    0.05    0.92      0.522  IO      |       |       |       |     3.33 
 24.500    0.03    0.92      0.516  IO      |       |       |       |     3.29 
 24.583    0.02    0.92      0.510  IO      |       |       |       |     3.25 
 24.667    0.01    0.92      0.504  IO      |       |       |       |     3.21 
 24.750    0.01    0.92      0.498  IO      |       |       |       |     3.17 
 24.833    0.00    0.92      0.491  IO      |       |       |       |     3.13 
 24.917    0.00    0.92      0.485  IO      |       |       |       |     3.09 
 25.000    0.00    0.92      0.479  IO      |       |       |       |     3.05 
 25.083    0.00    0.92      0.472  IO      |       |       |       |     3.01 
 25.167    0.00    0.92      0.466  IO      |       |       |       |     2.97 
 25.250    0.00    0.92      0.460  IO      |       |       |       |     2.93 
 25.333    0.00    0.92      0.453  IO      |       |       |       |     2.89 
 25.417    0.00    0.92      0.447  IO      |       |       |       |     2.85 
 25.500    0.00    0.92      0.440  IO      |       |       |       |     2.81 
 25.583    0.00    0.92      0.434  IO      |       |       |       |     2.76 
 25.667    0.00    0.92      0.428  IO      |       |       |       |     2.72 
 25.750    0.00    0.92      0.421  IO      |       |       |       |     2.68 
 25.833    0.00    0.92      0.415  IO      |       |       |       |     2.64 
 25.917    0.00    0.92      0.409  IO      |       |       |       |     2.60 
 26.000    0.00    0.92      0.402  IO      |       |       |       |     2.56 
 26.083    0.00    0.92      0.396  IO      |       |       |       |     2.52 
 26.167    0.00    0.92      0.390  IO      |       |       |       |     2.48 
 26.250    0.00    0.92      0.383  IO      |       |       |       |     2.44 
 26.333    0.00    0.92      0.377  IO      |       |       |       |     2.40 
 26.417    0.00    0.92      0.370  IO      |       |       |       |     2.36 
 26.500    0.00    0.92      0.364  IO      |       |       |       |     2.32 
 26.583    0.00    0.92      0.358  IO      |       |       |       |     2.28 
 26.667    0.00    0.92      0.351  IO      |       |       |       |     2.24 
 26.750    0.00    0.92      0.345  IO      |       |       |       |     2.20 
 26.833    0.00    0.92      0.339  IO      |       |       |       |     2.16 
 26.917    0.00    0.92      0.332  IO      |       |       |       |     2.12 
 27.000    0.00    0.92      0.326  IO      |       |       |       |     2.08 
 27.083    0.00    0.92      0.320  IO      |       |       |       |     2.04 
 27.167    0.00    0.92      0.313  IO      |       |       |       |     1.99 
 27.250    0.00    0.92      0.307  IO      |       |       |       |     1.95 
 27.333    0.00    0.92      0.300  IO      |       |       |       |     1.91 
 27.417    0.00    0.92      0.294  IO      |       |       |       |     1.87 
 27.500    0.00    0.92      0.288  IO      |       |       |       |     1.83 
 27.583    0.00    0.92      0.281  IO      |       |       |       |     1.79 
 27.667    0.00    0.92      0.275  IO      |       |       |       |     1.75 
 27.750    0.00    0.92      0.269  IO      |       |       |       |     1.71 
 27.833    0.00    0.92      0.262  IO      |       |       |       |     1.67 
 27.917    0.00    0.92      0.256  IO      |       |       |       |     1.63 
 28.000    0.00    0.92      0.250  IO      |       |       |       |     1.59 
 28.083    0.00    0.92      0.243  IO      |       |       |       |     1.55 
 28.167    0.00    0.92      0.237  IO      |       |       |       |     1.51 
 28.250    0.00    0.92      0.230  IO      |       |       |       |     1.47 
 28.333    0.00    0.92      0.224  IO      |       |       |       |     1.43 
 28.417    0.00    0.92      0.218  IO      |       |       |       |     1.39 
 28.500    0.00    0.92      0.211  IO      |       |       |       |     1.35 
 28.583    0.00    0.92      0.205  IO      |       |       |       |     1.31 
 28.667    0.00    0.92      0.199  IO      |       |       |       |     1.27 
 28.750    0.00    0.92      0.192  IO      |       |       |       |     1.22 
 28.833    0.00    0.92      0.186  IO      |       |       |       |     1.18 
 28.917    0.00    0.92      0.180  IO      |       |       |       |     1.14 
 29.000    0.00    0.92      0.173  IO      |       |       |       |     1.10 



 29.083    0.00    0.92      0.167  IO      |       |       |       |     1.06 
 29.167    0.00    0.92      0.160  IO      |       |       |       |     1.02 
 29.250    0.00    0.92      0.154  IO      |       |       |       |     0.98 
 29.333    0.00    0.92      0.148  IO      |       |       |       |     0.94 
 29.417    0.00    0.92      0.141  IO      |       |       |       |     0.90 
 29.500    0.00    0.92      0.135  IO      |       |       |       |     0.86 
 29.583    0.00    0.92      0.129  IO      |       |       |       |     0.82 
 29.667    0.00    0.92      0.122  IO      |       |       |       |     0.78 
 29.750    0.00    0.92      0.116  IO      |       |       |       |     0.74 
 29.833    0.00    0.92      0.110  IO      |       |       |       |     0.70 
 29.917    0.00    0.92      0.103  IO      |       |       |       |     0.65 
 30.000    0.00    0.92      0.097  IO      |       |       |       |     0.61 
 30.083    0.00    0.92      0.090  IO      |       |       |       |     0.57 
 30.167    0.00    0.92      0.084  IO      |       |       |       |     0.53 
 30.250    0.00    0.91      0.078  IO      |       |       |       |     0.49 
 30.333    0.00    0.84      0.072  IO      |       |       |       |     0.45 
 30.417    0.00    0.77      0.066  IO      |       |       |       |     0.42 
 30.500    0.00    0.71      0.061  IO      |       |       |       |     0.39 
 30.583    0.00    0.66      0.056  IO      |       |       |       |     0.36 
 30.667    0.00    0.61      0.052  O       |       |       |       |     0.33 
 30.750    0.00    0.56      0.048  O       |       |       |       |     0.30 
 30.833    0.00    0.52      0.044  O       |       |       |       |     0.28 
 30.917    0.00    0.48      0.041  O       |       |       |       |     0.26 
 31.000    0.00    0.44      0.038  O       |       |       |       |     0.24 
 31.083    0.00    0.41      0.035  O       |       |       |       |     0.22 
 31.167    0.00    0.37      0.032  O       |       |       |       |     0.20 
 31.250    0.00    0.35      0.030  O       |       |       |       |     0.19 
 31.333    0.00    0.32      0.027  O       |       |       |       |     0.17 
 31.417    0.00    0.29      0.025  O       |       |       |       |     0.16 
 31.500    0.00    0.27      0.023  O       |       |       |       |     0.15 
 31.583    0.00    0.25      0.021  O       |       |       |       |     0.14 
 31.667    0.00    0.23      0.020  O       |       |       |       |     0.13 
 31.750    0.00    0.21      0.018  O       |       |       |       |     0.12 
 31.833    0.00    0.20      0.017  O       |       |       |       |     0.11 
 31.917    0.00    0.18      0.016  O       |       |       |       |     0.10 
 32.000    0.00    0.17      0.014  O       |       |       |       |     0.09 
 32.083    0.00    0.15      0.013  O       |       |       |       |     0.08 
 32.167    0.00    0.14      0.012  O       |       |       |       |     0.08 
 32.250    0.00    0.13      0.011  O       |       |       |       |     0.07 
 32.333    0.00    0.12      0.010  O       |       |       |       |     0.07 
 32.417    0.00    0.11      0.010  O       |       |       |       |     0.06 
 32.500    0.00    0.10      0.009  O       |       |       |       |     0.06 
 32.583    0.00    0.10      0.008  O       |       |       |       |     0.05 
 32.667    0.00    0.09      0.008  O       |       |       |       |     0.05 
 32.750    0.00    0.08      0.007  O       |       |       |       |     0.04 
 32.833    0.00    0.07      0.006  O       |       |       |       |     0.04 
 32.917    0.00    0.07      0.006  O       |       |       |       |     0.04 
 33.000    0.00    0.06      0.005  O       |       |       |       |     0.03 
 33.083    0.00    0.06      0.005  O       |       |       |       |     0.03 
 33.167    0.00    0.05      0.005  O       |       |       |       |     0.03 
 33.250    0.00    0.05      0.004  O       |       |       |       |     0.03 
 33.333    0.00    0.05      0.004  O       |       |       |       |     0.02 
 33.417    0.00    0.04      0.004  O       |       |       |       |     0.02 
 33.500    0.00    0.04      0.003  O       |       |       |       |     0.02 
 33.583    0.00    0.04      0.003  O       |       |       |       |     0.02 
 33.667    0.00    0.03      0.003  O       |       |       |       |     0.02 
 33.750    0.00    0.03      0.003  O       |       |       |       |     0.02 
 33.833    0.00    0.03      0.002  O       |       |       |       |     0.02 
 33.917    0.00    0.03      0.002  O       |       |       |       |     0.01 
 34.000    0.00    0.02      0.002  O       |       |       |       |     0.01 
 34.083    0.00    0.02      0.002  O       |       |       |       |     0.01 
 34.167    0.00    0.02      0.002  O       |       |       |       |     0.01 
 34.250    0.00    0.02      0.002  O       |       |       |       |     0.01 
 34.333    0.00    0.02      0.001  O       |       |       |       |     0.01 
 34.417    0.00    0.02      0.001  O       |       |       |       |     0.01 
 34.500    0.00    0.01      0.001  O       |       |       |       |     0.01 
 34.583    0.00    0.01      0.001  O       |       |       |       |     0.01 
 34.667    0.00    0.01      0.001  O       |       |       |       |     0.01 
 34.750    0.00    0.01      0.001  O       |       |       |       |     0.01 
 34.833    0.00    0.01      0.001  O       |       |       |       |     0.01 
 34.917    0.00    0.01      0.001  O       |       |       |       |     0.01 



 35.000    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.083    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.167    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.250    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.333    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.417    0.00    0.01      0.001  O       |       |       |       |     0.00 
 35.500    0.00    0.01      0.000  O       |       |       |       |     0.00 
 35.583    0.00    0.01      0.000  O       |       |       |       |     0.00 
 35.667    0.00    0.00      0.000  O       |       |       |       |     0.00 
 35.750    0.00    0.00      0.000  O       |       |       |       |     0.00 
 35.833    0.00    0.00      0.000  O       |       |       |       |     0.00 
 35.917    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.000    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.083    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.167    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.250    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.333    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.417    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.500    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.583    0.00    0.00      0.000  O       |       |       |       |     0.00 
 36.667    0.00    0.00      0.000  O       |       |       |       |     0.00 
 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =   440 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =        0.924 (CFS) 
   Total volume =       1.772 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 -------------------------------------------------------------------- 
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 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   298.000(Ft.) 
 Top (of initial area) elevation =   383.000(Ft.) 
 Bottom (of initial area) elevation =   324.000(Ft.) 
 Difference in elevation =    59.000(Ft.) 
 Slope =    0.19799  s(%)=      19.80 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.532 min. 
 Rainfall intensity =      1.563(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.756 
 Subarea runoff =      1.312(CFS) 
 Total initial stream area =        1.110(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      2.820(CFS) 
 Depth of flow =   0.147(Ft.), Average velocity =   2.598(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      2.820(CFS) 
   '     '  flow top width =     14.734(Ft.) 



   '     '    velocity=    2.598(Ft/s) 
   '     '  area =      1.085(Sq.Ft) 
   '     '  Froude number =     1.687  
 
 Upstream point elevation =   324.000(Ft.) 
 Downstream point elevation =   279.000(Ft.) 
 Flow length =   505.000(Ft.) 
 Travel time  =    3.24 min. 
 Time of concentration =   12.77 min. 
 Depth of flow =   0.147(Ft.) 
 Average velocity =   2.598(Ft/s) 
 Total irregular channel flow =     2.820(CFS) 
 Irregular channel normal depth above invert elev. =   0.147(Ft.) 
 Average velocity of channel(s) =   2.598(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.321(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.730 
 Subarea runoff =      2.950(CFS) for    3.310(Ac.) 
 Total runoff =      4.262(CFS) Total area =        4.42(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.172(Ft.), Average velocity =   2.881(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      302.000 to Point/Station      303.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     10.464(CFS) 
 Depth of flow =   0.255(Ft.), Average velocity =   3.219(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     10.464(CFS) 
   '     '  flow top width =     25.499(Ft.) 
   '     '    velocity=    3.219(Ft/s) 
   '     '  area =      3.251(Sq.Ft) 
   '     '  Froude number =     1.589  
 
 Upstream point elevation =   279.000(Ft.) 
 Downstream point elevation =   216.000(Ft.) 
 Flow length =   957.000(Ft.) 
 Travel time  =    4.96 min. 
 Time of concentration =   17.73 min. 
 Depth of flow =   0.255(Ft.) 
 Average velocity =   3.219(Ft/s) 
 Total irregular channel flow =    10.464(CFS) 
 Irregular channel normal depth above invert elev. =   0.255(Ft.) 
 Average velocity of channel(s) =   3.219(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 



 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.095(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.694 
 Subarea runoff =     12.320(CFS) for   17.390(Ac.) 
 Total runoff =     16.582(CFS) Total area =       21.81(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.303(Ft.), Average velocity =   3.611(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      303.000 to Point/Station      304.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     19.857(CFS) 
 Depth of flow =   0.455(Ft.), Average velocity =   1.915(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     19.857(CFS) 
   '     '  flow top width =     45.539(Ft.) 
   '     '    velocity=    1.915(Ft/s) 
   '     '  area =     10.369(Sq.Ft) 
   '     '  Froude number =     0.707  
 
 Upstream point elevation =   216.000(Ft.) 
 Downstream point elevation =   198.000(Ft.) 
 Flow length =  1674.000(Ft.) 
 Travel time  =   14.57 min. 
 Time of concentration =   32.30 min. 
 Depth of flow =   0.455(Ft.) 
 Average velocity =   1.915(Ft/s) 
 Total irregular channel flow =    19.857(CFS) 
 Irregular channel normal depth above invert elev. =   0.455(Ft.) 
 Average velocity of channel(s) =   1.915(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.050 
 Decimal fraction soil group C = 0.950 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 78.50 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.253(In/Hr) 
 Max Catchment Loss (Fm) =     0.253(In/Hr) 
 Rainfall intensity =      0.776(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.608 
 Subarea runoff =      6.472(CFS) for   27.030(Ac.) 
 Total runoff =     23.054(CFS) Total area =       48.84(Ac.) 
 Area averaged Fm value =    0.251(In/Hr) 
 Depth of flow =   0.482(Ft.), Average velocity =   1.988(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      303.000 to Point/Station      304.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     48.840(Ac.) 
 Runoff from this stream =     23.054(CFS) 
 Time of concentration =   32.30 min. 
 Rainfall intensity =     0.776(In/Hr) 
 Area averaged loss rate (Fm) =    0.2514(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 



 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      305.000 to Point/Station      306.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   380.000(Ft.) 
 Bottom (of initial area) elevation =   310.000(Ft.) 
 Difference in elevation =    70.000(Ft.) 
 Slope =    0.23333  s(%)=      23.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.248 min. 
 Rainfall intensity =      1.590(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.759 
 Subarea runoff =      1.399(CFS) 
 Total initial stream area =        1.160(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      306.000 to Point/Station      307.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      4.743(CFS) 
 Depth of flow =   0.170(Ft.), Average velocity =   3.296(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      4.743(CFS) 
   '     '  flow top width =     16.966(Ft.) 
   '     '    velocity=    3.296(Ft/s) 
   '     '  area =      1.439(Sq.Ft) 
   '     '  Froude number =     1.994  
 
 Upstream point elevation =   310.000(Ft.) 
 Downstream point elevation =   231.000(Ft.) 
 Flow length =   665.000(Ft.) 
 Travel time  =    3.36 min. 
 Time of concentration =   12.61 min. 
 Depth of flow =   0.170(Ft.) 
 Average velocity =   3.296(Ft/s) 
 Total irregular channel flow =     4.743(CFS) 
 Irregular channel normal depth above invert elev. =   0.170(Ft.) 
 Average velocity of channel(s) =   3.296(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.331(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 



 rational method)(Q=KCIA) is C = 0.731 
 Subarea runoff =      6.618(CFS) for    7.080(Ac.) 
 Total runoff =      8.017(CFS) Total area =        8.24(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.207(Ft.), Average velocity =   3.758(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      307.000 to Point/Station      304.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     12.765(CFS) 
 Depth of flow =   0.320(Ft.), Average velocity =   2.498(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     12.766(CFS) 
   '     '  flow top width =     31.968(Ft.) 
   '     '    velocity=    2.498(Ft/s) 
   '     '  area =      5.110(Sq.Ft) 
   '     '  Froude number =     1.101  
 
 Upstream point elevation =   231.000(Ft.) 
 Downstream point elevation =   198.000(Ft.) 
 Flow length =  1125.000(Ft.) 
 Travel time  =    7.51 min. 
 Time of concentration =   20.12 min. 
 Depth of flow =   0.320(Ft.) 
 Average velocity =   2.498(Ft/s) 
 Total irregular channel flow =    12.765(CFS) 
 Irregular channel normal depth above invert elev. =   0.320(Ft.) 
 Average velocity of channel(s) =   2.498(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.018(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.679 
 Subarea runoff =      9.424(CFS) for   16.990(Ac.) 
 Total runoff =     17.441(CFS) Total area =       25.23(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.359(Ft.), Average velocity =   2.701(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      307.000 to Point/Station      304.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     25.230(Ac.) 
 Runoff from this stream =     17.441(CFS) 
 Time of concentration =   20.12 min. 
 Rainfall intensity =     1.018(In/Hr) 
 Area averaged loss rate (Fm) =    0.2500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 Program is now starting with Main Stream No. 3 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      309.000 to Point/Station      310.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   540.000(Ft.) 
 Bottom (of initial area) elevation =   485.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.18333  s(%)=      18.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.705 min. 
 Rainfall intensity =      1.547(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.755 
 Subarea runoff =      1.588(CFS) 
 Total initial stream area =        1.360(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      310.000 to Point/Station      311.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      5.473(CFS) 
 Depth of flow =   0.183(Ft.), Average velocity =   3.264(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      5.473(CFS) 
   '     '  flow top width =     18.313(Ft.) 
   '     '    velocity=    3.264(Ft/s) 
   '     '  area =      1.677(Sq.Ft) 
   '     '  Froude number =     1.901  
 
 Upstream point elevation =   485.000(Ft.) 
 Downstream point elevation =   415.000(Ft.) 
 Flow length =   665.000(Ft.) 
 Travel time  =    3.40 min. 
 Time of concentration =   13.10 min. 
 Depth of flow =   0.183(Ft.) 
 Average velocity =   3.264(Ft/s) 
 Total irregular channel flow =     5.473(CFS) 
 Irregular channel normal depth above invert elev. =   0.183(Ft.) 
 Average velocity of channel(s) =   3.264(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.302(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.727 
 Subarea runoff =      7.694(CFS) for    8.440(Ac.) 
 Total runoff =      9.281(CFS) Total area =        9.80(Ac.) 



 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.223(Ft.), Average velocity =   3.725(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      311.000 to Point/Station      312.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     20.310(CFS) 
 Depth of flow =   0.286(Ft.), Average velocity =   4.963(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     20.310(CFS) 
   '     '  flow top width =     28.609(Ft.) 
   '     '    velocity=    4.963(Ft/s) 
   '     '  area =      4.092(Sq.Ft) 
   '     '  Froude number =     2.312  
 
 Upstream point elevation =   415.000(Ft.) 
 Downstream point elevation =   273.000(Ft.) 
 Flow length =  1058.000(Ft.) 
 Travel time  =    3.55 min. 
 Time of concentration =   16.65 min. 
 Depth of flow =   0.286(Ft.) 
 Average velocity =   4.963(Ft/s) 
 Total irregular channel flow =    20.310(CFS) 
 Irregular channel normal depth above invert elev. =   0.286(Ft.) 
 Average velocity of channel(s) =   4.963(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.135(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.702 
 Subarea runoff =     22.003(CFS) for   29.490(Ac.) 
 Total runoff =     31.284(CFS) Total area =       39.29(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.336(Ft.), Average velocity =   5.529(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      312.000 to Point/Station      313.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   267.000(Ft.) 
 Downstream point/station elevation =   266.000(Ft.) 
 Pipe length  =   111.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    31.284(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    31.284(CFS) 
 Normal flow depth in pipe =   15.64(In.) 
 Flow top width inside pipe =   44.99(In.) 
 Critical Depth =   19.91(In.) 
 Pipe flow velocity =      8.81(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =    16.86 min. 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      312.000 to Point/Station      313.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 1 
 Stream flow area =     39.290(Ac.) 
 Runoff from this stream =     31.284(CFS) 
 Time of concentration =   16.86 min. 
 Rainfall intensity =     1.127(In/Hr) 
 Area averaged loss rate (Fm) =    0.2500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      314.000 to Point/Station      315.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   597.000(Ft.) 
 Top (of initial area) elevation =   407.000(Ft.) 
 Bottom (of initial area) elevation =   380.000(Ft.) 
 Difference in elevation =    27.000(Ft.) 
 Slope =    0.04523  s(%)=       4.52 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.317 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.584(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.829 
 Subarea runoff =     10.056(CFS) 
 Total initial stream area =        7.660(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      315.000 to Point/Station      313.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   374.000(Ft.) 
 Downstream point/station elevation =   266.000(Ft.) 
 Pipe length  =   750.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.056(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =    10.056(CFS) 
 Normal flow depth in pipe =    6.16(In.) 
 Flow top width inside pipe =   17.08(In.) 
 Critical Depth =   14.67(In.) 
 Pipe flow velocity =     18.80(Ft/s) 
 Travel time through pipe =    0.66 min. 
 Time of concentration (TC) =     9.98 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      315.000 to Point/Station      313.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 2 
 Stream flow area =      7.660(Ac.) 
 Runoff from this stream =     10.056(CFS) 
 Time of concentration =    9.98 min. 
 Rainfall intensity =     1.522(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 



 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     39.29    31.284     16.86    0.250      1.127 
 2      7.66    10.056      9.98    0.125      1.522 
 Qmax(1) = 
     1.000 *    1.000 *    31.284) + 
     0.717 *    1.000 *    10.056) + =      38.492 
 Qmax(2) = 
     1.451 *    0.592 *    31.284) + 
     1.000 *    1.000 *    10.056) + =      36.932 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       31.284      10.056 
 Maximum flow rates at confluence using above data: 
        38.492       36.932 
 Area of streams before confluence: 
        39.290        7.660 
 Effective area values after confluence: 
        46.950       30.916 
 Results of confluence: 
 Total flow rate =     38.492(CFS) 
 Time of concentration =    16.864 min. 
 Effective stream area after confluence =     46.950(Ac.) 
 Study area average Pervious fraction(Ap) =  0.918 
 Study area average soil loss rate(Fm) =    0.230(In/Hr) 
 Study area total (this main stream) =      46.95(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      313.000 to Point/Station      304.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   266.000(Ft.) 
 Downstream point/station elevation =   198.000(Ft.) 
 Pipe length  =  1125.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    38.492(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    38.492(CFS) 
 Normal flow depth in pipe =   10.70(In.) 
 Flow top width inside pipe =   39.96(In.) 
 Critical Depth =   22.20(In.) 
 Pipe flow velocity =     18.43(Ft/s) 
 Travel time through pipe =    1.02 min. 
 Time of concentration (TC) =    17.88 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      313.000 to Point/Station      304.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =     46.950(Ac.) 
 Runoff from this stream =     38.492(CFS) 
 Time of concentration =   17.88 min. 
 Rainfall intensity =     1.089(In/Hr) 
 Area averaged loss rate (Fm) =    0.2296(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.9184 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     48.84    23.054     32.30    0.251      0.776 
 2     25.23    17.441     20.12    0.250      1.018 
 3     46.95    38.492     17.88    0.230      1.089 



 Qmax(1) = 
     1.000 *    1.000 *    23.054) + 
     0.685 *    1.000 *    17.441) + 
     0.635 *    1.000 *    38.492) + =      59.452 
 Qmax(2) = 
     1.462 *    0.623 *    23.054) + 
     1.000 *    1.000 *    17.441) + 
     0.917 *    1.000 *    38.492) + =      73.737 
 Qmax(3) = 
     1.598 *    0.554 *    23.054) + 
     1.093 *    0.889 *    17.441) + 
     1.000 *    1.000 *    38.492) + =      75.826 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       24.054      18.441      39.492 
 Maximum flow rates at confluence using above data: 
        59.452       73.737       75.826 
 Area of streams before confluence: 
        48.840       25.230       46.950 
 Effective area values after confluence: 
       121.020      102.602       96.418 
 
 
 Results of confluence: 
 Total flow rate =     75.826(CFS) 
 Time of concentration =    17.881 min. 
 Effective stream area after confluence  =     96.418(Ac.) 
 Study area average Pervious fraction(Ap) =  0.968 
 Study area average soil loss rate(Fm) =    0.243(In/Hr) 
 Study area total =     121.02(Ac.) 
 End of computations, total study area =          121.02 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.968  
 Area averaged SCS curve number (AMC 2) =  78.3 
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 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'C' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  78.3       0.5          0.00     B     0.300     1.000    0.300 
  78.3     120.5          1.00     C     0.250     1.000    0.250 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.250 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.52   0.004         78.3      61.0       6.40     0.040 
 
    120.50   0.996         78.3      61.0       6.40     0.040 
 
 Area-averaged catchment yield fraction, Y =  0.040 
 Area-averaged low loss fraction, Yb =  0.960 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.298 (hours) 
 Watershed area =     121.02(Ac.) 
 Catchment Lag time =   0.238 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 34.9533 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.250(In/Hr) 
 Average low loss rate fraction (Yb) = 0.960 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of     121.02(Ac.) (Ref: fig. E-4) 



 
 5-minute factor = 0.994     Adjusted rainfall =  0.189(In) 
 30-minute factor = 0.994    Adjusted rainfall =  0.398(In) 
 1-hour factor = 0.994       Adjusted rainfall =  0.527(In) 
 3-hour factor = 0.999       Adjusted rainfall =  0.889(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =      1463.59 (CFS)) 
 
   1                2.617                  38.301 
   2               11.670                 132.502 
   3               34.146                 328.951 
   4               62.132                 409.603 
   5               73.540                 166.967 
   6               80.919                 107.990 
   7               86.183                  77.054 
   8               90.152                  58.080 
   9               93.120                  43.437 
  10               95.314                  32.115 
  11               96.865                  22.701 
  12               97.868                  14.688 
  13               98.342                   6.937 
  14               98.719                   5.507 
  15               99.034                   4.621 
  16               99.253                   3.200 
  17               99.514                   3.816 
  18               99.745                   3.381 
  19               99.881                   1.991 
  20               99.963                   1.205 
  21              100.000                   0.539 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1889               0.1889 
   2              0.2520               0.0631 
   3              0.2982               0.0462 
   4              0.3361               0.0379 
   5              0.3687               0.0326 
   6              0.3977               0.0290 
   7              0.4234               0.0257 
   8              0.4470               0.0236 
   9              0.4689               0.0219 
  10              0.4894               0.0205 
  11              0.5087               0.0193 
  12              0.5270               0.0183 
  13              0.5475               0.0205 
  14              0.5671               0.0197 
  15              0.5861               0.0189 
  16              0.6044               0.0183 
  17              0.6221               0.0177 
  18              0.6393               0.0172 
  19              0.6559               0.0167 
  20              0.6722               0.0162 
  21              0.6880               0.0158 
  22              0.7034               0.0154 
  23              0.7184               0.0151 
  24              0.7332               0.0147 
  25              0.7476               0.0144 
  26              0.7617               0.0141 
  27              0.7755               0.0138 
  28              0.7890               0.0136 
  29              0.8023               0.0133 
  30              0.8154               0.0131 
  31              0.8282               0.0128 



  32              0.8408               0.0126 
  33              0.8533               0.0124 
  34              0.8655               0.0122 
  35              0.8775               0.0120 
  36              0.8894               0.0119 
  37              0.9005               0.0112 
  38              0.9115               0.0110 
  39              0.9224               0.0108 
  40              0.9331               0.0107 
  41              0.9436               0.0106 
  42              0.9541               0.0104 
  43              0.9643               0.0103 
  44              0.9745               0.0102 
  45              0.9845               0.0100 
  46              0.9944               0.0099 
  47              1.0042               0.0098 
  48              1.0139               0.0097 
  49              1.0234               0.0096 
  50              1.0329               0.0095 
  51              1.0423               0.0094 
  52              1.0515               0.0093 
  53              1.0607               0.0092 
  54              1.0698               0.0091 
  55              1.0787               0.0090 
  56              1.0876               0.0089 
  57              1.0964               0.0088 
  58              1.1052               0.0087 
  59              1.1138               0.0086 
  60              1.1224               0.0086 
  61              1.1308               0.0085 
  62              1.1392               0.0084 
  63              1.1476               0.0083 
  64              1.1558               0.0083 
  65              1.1640               0.0082 
  66              1.1721               0.0081 
  67              1.1802               0.0081 
  68              1.1882               0.0080 
  69              1.1961               0.0079 
  70              1.2040               0.0079 
  71              1.2118               0.0078 
  72              1.2195               0.0077 
  73              1.2259               0.0063 
  74              1.2321               0.0063 
  75              1.2383               0.0062 
  76              1.2445               0.0062 
  77              1.2506               0.0061 
  78              1.2567               0.0061 
  79              1.2627               0.0060 
  80              1.2686               0.0060 
  81              1.2745               0.0059 
  82              1.2804               0.0059 
  83              1.2862               0.0058 
  84              1.2920               0.0058 
  85              1.2978               0.0057 
  86              1.3035               0.0057 
  87              1.3091               0.0057 
  88              1.3147               0.0056 
  89              1.3203               0.0056 
  90              1.3258               0.0055 
  91              1.3313               0.0055 
  92              1.3368               0.0055 
  93              1.3422               0.0054 
  94              1.3476               0.0054 
  95              1.3530               0.0054 
  96              1.3583               0.0053 
  97              1.3636               0.0053 
  98              1.3688               0.0052 
  99              1.3740               0.0052 
 100              1.3792               0.0052 
 101              1.3844               0.0051 
 102              1.3895               0.0051 



 103              1.3946               0.0051 
 104              1.3996               0.0051 
 105              1.4046               0.0050 
 106              1.4096               0.0050 
 107              1.4146               0.0050 
 108              1.4195               0.0049 
 109              1.4244               0.0049 
 110              1.4293               0.0049 
 111              1.4342               0.0049 
 112              1.4390               0.0048 
 113              1.4438               0.0048 
 114              1.4486               0.0048 
 115              1.4533               0.0047 
 116              1.4580               0.0047 
 117              1.4627               0.0047 
 118              1.4674               0.0047 
 119              1.4721               0.0046 
 120              1.4767               0.0046 
 121              1.4813               0.0046 
 122              1.4858               0.0046 
 123              1.4904               0.0045 
 124              1.4949               0.0045 
 125              1.4994               0.0045 
 126              1.5039               0.0045 
 127              1.5084               0.0045 
 128              1.5128               0.0044 
 129              1.5172               0.0044 
 130              1.5216               0.0044 
 131              1.5260               0.0044 
 132              1.5303               0.0044 
 133              1.5347               0.0043 
 134              1.5390               0.0043 
 135              1.5433               0.0043 
 136              1.5475               0.0043 
 137              1.5518               0.0043 
 138              1.5560               0.0042 
 139              1.5602               0.0042 
 140              1.5644               0.0042 
 141              1.5686               0.0042 
 142              1.5728               0.0042 
 143              1.5769               0.0041 
 144              1.5810               0.0041 
 145              1.5851               0.0041 
 146              1.5892               0.0041 
 147              1.5933               0.0041 
 148              1.5973               0.0041 
 149              1.6014               0.0040 
 150              1.6054               0.0040 
 151              1.6094               0.0040 
 152              1.6134               0.0040 
 153              1.6173               0.0040 
 154              1.6213               0.0040 
 155              1.6252               0.0039 
 156              1.6292               0.0039 
 157              1.6331               0.0039 
 158              1.6369               0.0039 
 159              1.6408               0.0039 
 160              1.6447               0.0039 
 161              1.6485               0.0038 
 162              1.6523               0.0038 
 163              1.6562               0.0038 
 164              1.6600               0.0038 
 165              1.6637               0.0038 
 166              1.6675               0.0038 
 167              1.6713               0.0038 
 168              1.6750               0.0037 
 169              1.6787               0.0037 
 170              1.6824               0.0037 
 171              1.6861               0.0037 
 172              1.6898               0.0037 
 173              1.6935               0.0037 



 174              1.6972               0.0037 
 175              1.7008               0.0036 
 176              1.7044               0.0036 
 177              1.7081               0.0036 
 178              1.7117               0.0036 
 179              1.7153               0.0036 
 180              1.7189               0.0036 
 181              1.7224               0.0036 
 182              1.7260               0.0036 
 183              1.7295               0.0035 
 184              1.7331               0.0035 
 185              1.7366               0.0035 
 186              1.7401               0.0035 
 187              1.7436               0.0035 
 188              1.7471               0.0035 
 189              1.7505               0.0035 
 190              1.7540               0.0035 
 191              1.7575               0.0035 
 192              1.7609               0.0034 
 193              1.7643               0.0034 
 194              1.7678               0.0034 
 195              1.7712               0.0034 
 196              1.7746               0.0034 
 197              1.7779               0.0034 
 198              1.7813               0.0034 
 199              1.7847               0.0034 
 200              1.7880               0.0034 
 201              1.7914               0.0033 
 202              1.7947               0.0033 
 203              1.7980               0.0033 
 204              1.8013               0.0033 
 205              1.8046               0.0033 
 206              1.8079               0.0033 
 207              1.8112               0.0033 
 208              1.8145               0.0033 
 209              1.8178               0.0033 
 210              1.8210               0.0033 
 211              1.8243               0.0032 
 212              1.8275               0.0032 
 213              1.8307               0.0032 
 214              1.8339               0.0032 
 215              1.8371               0.0032 
 216              1.8403               0.0032 
 217              1.8435               0.0032 
 218              1.8467               0.0032 
 219              1.8499               0.0032 
 220              1.8530               0.0032 
 221              1.8562               0.0032 
 222              1.8593               0.0031 
 223              1.8624               0.0031 
 224              1.8656               0.0031 
 225              1.8687               0.0031 
 226              1.8718               0.0031 
 227              1.8749               0.0031 
 228              1.8780               0.0031 
 229              1.8811               0.0031 
 230              1.8841               0.0031 
 231              1.8872               0.0031 
 232              1.8902               0.0031 
 233              1.8933               0.0030 
 234              1.8963               0.0030 
 235              1.8994               0.0030 
 236              1.9024               0.0030 
 237              1.9054               0.0030 
 238              1.9084               0.0030 
 239              1.9114               0.0030 
 240              1.9144               0.0030 
 241              1.9174               0.0030 
 242              1.9204               0.0030 
 243              1.9233               0.0030 
 244              1.9263               0.0030 



 245              1.9292               0.0030 
 246              1.9322               0.0029 
 247              1.9351               0.0029 
 248              1.9381               0.0029 
 249              1.9410               0.0029 
 250              1.9439               0.0029 
 251              1.9468               0.0029 
 252              1.9497               0.0029 
 253              1.9526               0.0029 
 254              1.9555               0.0029 
 255              1.9584               0.0029 
 256              1.9612               0.0029 
 257              1.9641               0.0029 
 258              1.9670               0.0029 
 259              1.9698               0.0029 
 260              1.9727               0.0028 
 261              1.9755               0.0028 
 262              1.9783               0.0028 
 263              1.9812               0.0028 
 264              1.9840               0.0028 
 265              1.9868               0.0028 
 266              1.9896               0.0028 
 267              1.9924               0.0028 
 268              1.9952               0.0028 
 269              1.9980               0.0028 
 270              2.0007               0.0028 
 271              2.0035               0.0028 
 272              2.0063               0.0028 
 273              2.0090               0.0028 
 274              2.0118               0.0028 
 275              2.0145               0.0027 
 276              2.0173               0.0027 
 277              2.0200               0.0027 
 278              2.0227               0.0027 
 279              2.0255               0.0027 
 280              2.0282               0.0027 
 281              2.0309               0.0027 
 282              2.0336               0.0027 
 283              2.0363               0.0027 
 284              2.0390               0.0027 
 285              2.0417               0.0027 
 286              2.0443               0.0027 
 287              2.0470               0.0027 
 288              2.0497               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0026              0.0001 
   2              0.0027           0.0026              0.0001 
   3              0.0027           0.0026              0.0001 
   4              0.0027           0.0026              0.0001 
   5              0.0027           0.0026              0.0001 
   6              0.0027           0.0026              0.0001 
   7              0.0027           0.0026              0.0001 
   8              0.0027           0.0026              0.0001 
   9              0.0027           0.0026              0.0001 
  10              0.0027           0.0026              0.0001 
  11              0.0028           0.0026              0.0001 
  12              0.0028           0.0027              0.0001 
  13              0.0028           0.0027              0.0001 
  14              0.0028           0.0027              0.0001 
  15              0.0028           0.0027              0.0001 
  16              0.0028           0.0027              0.0001 
  17              0.0028           0.0027              0.0001 
  18              0.0028           0.0027              0.0001 
  19              0.0028           0.0027              0.0001 
  20              0.0028           0.0027              0.0001 
  21              0.0029           0.0027              0.0001 
  22              0.0029           0.0028              0.0001 



  23              0.0029           0.0028              0.0001 
  24              0.0029           0.0028              0.0001 
  25              0.0029           0.0028              0.0001 
  26              0.0029           0.0028              0.0001 
  27              0.0029           0.0028              0.0001 
  28              0.0029           0.0028              0.0001 
  29              0.0029           0.0028              0.0001 
  30              0.0030           0.0028              0.0001 
  31              0.0030           0.0028              0.0001 
  32              0.0030           0.0029              0.0001 
  33              0.0030           0.0029              0.0001 
  34              0.0030           0.0029              0.0001 
  35              0.0030           0.0029              0.0001 
  36              0.0030           0.0029              0.0001 
  37              0.0030           0.0029              0.0001 
  38              0.0030           0.0029              0.0001 
  39              0.0031           0.0029              0.0001 
  40              0.0031           0.0029              0.0001 
  41              0.0031           0.0030              0.0001 
  42              0.0031           0.0030              0.0001 
  43              0.0031           0.0030              0.0001 
  44              0.0031           0.0030              0.0001 
  45              0.0031           0.0030              0.0001 
  46              0.0032           0.0030              0.0001 
  47              0.0032           0.0030              0.0001 
  48              0.0032           0.0030              0.0001 
  49              0.0032           0.0031              0.0001 
  50              0.0032           0.0031              0.0001 
  51              0.0032           0.0031              0.0001 
  52              0.0032           0.0031              0.0001 
  53              0.0033           0.0031              0.0001 
  54              0.0033           0.0031              0.0001 
  55              0.0033           0.0032              0.0001 
  56              0.0033           0.0032              0.0001 
  57              0.0033           0.0032              0.0001 
  58              0.0033           0.0032              0.0001 
  59              0.0033           0.0032              0.0001 
  60              0.0034           0.0032              0.0001 
  61              0.0034           0.0032              0.0001 
  62              0.0034           0.0032              0.0001 
  63              0.0034           0.0033              0.0001 
  64              0.0034           0.0033              0.0001 
  65              0.0034           0.0033              0.0001 
  66              0.0035           0.0033              0.0001 
  67              0.0035           0.0033              0.0001 
  68              0.0035           0.0033              0.0001 
  69              0.0035           0.0034              0.0001 
  70              0.0035           0.0034              0.0001 
  71              0.0035           0.0034              0.0001 
  72              0.0036           0.0034              0.0001 
  73              0.0036           0.0034              0.0001 
  74              0.0036           0.0035              0.0001 
  75              0.0036           0.0035              0.0001 
  76              0.0036           0.0035              0.0001 
  77              0.0037           0.0035              0.0001 
  78              0.0037           0.0035              0.0001 
  79              0.0037           0.0036              0.0001 
  80              0.0037           0.0036              0.0001 
  81              0.0037           0.0036              0.0002 
  82              0.0038           0.0036              0.0002 
  83              0.0038           0.0036              0.0002 
  84              0.0038           0.0036              0.0002 
  85              0.0038           0.0037              0.0002 
  86              0.0038           0.0037              0.0002 
  87              0.0039           0.0037              0.0002 
  88              0.0039           0.0037              0.0002 
  89              0.0039           0.0038              0.0002 
  90              0.0039           0.0038              0.0002 
  91              0.0040           0.0038              0.0002 
  92              0.0040           0.0038              0.0002 
  93              0.0040           0.0039              0.0002 



  94              0.0040           0.0039              0.0002 
  95              0.0041           0.0039              0.0002 
  96              0.0041           0.0039              0.0002 
  97              0.0041           0.0040              0.0002 
  98              0.0041           0.0040              0.0002 
  99              0.0042           0.0040              0.0002 
 100              0.0042           0.0040              0.0002 
 101              0.0042           0.0041              0.0002 
 102              0.0043           0.0041              0.0002 
 103              0.0043           0.0041              0.0002 
 104              0.0043           0.0041              0.0002 
 105              0.0044           0.0042              0.0002 
 106              0.0044           0.0042              0.0002 
 107              0.0044           0.0042              0.0002 
 108              0.0044           0.0043              0.0002 
 109              0.0045           0.0043              0.0002 
 110              0.0045           0.0043              0.0002 
 111              0.0045           0.0044              0.0002 
 112              0.0046           0.0044              0.0002 
 113              0.0046           0.0044              0.0002 
 114              0.0046           0.0045              0.0002 
 115              0.0047           0.0045              0.0002 
 116              0.0047           0.0045              0.0002 
 117              0.0048           0.0046              0.0002 
 118              0.0048           0.0046              0.0002 
 119              0.0049           0.0047              0.0002 
 120              0.0049           0.0047              0.0002 
 121              0.0049           0.0047              0.0002 
 122              0.0050           0.0048              0.0002 
 123              0.0050           0.0048              0.0002 
 124              0.0051           0.0049              0.0002 
 125              0.0051           0.0049              0.0002 
 126              0.0051           0.0049              0.0002 
 127              0.0052           0.0050              0.0002 
 128              0.0052           0.0050              0.0002 
 129              0.0053           0.0051              0.0002 
 130              0.0054           0.0051              0.0002 
 131              0.0054           0.0052              0.0002 
 132              0.0055           0.0052              0.0002 
 133              0.0055           0.0053              0.0002 
 134              0.0056           0.0054              0.0002 
 135              0.0057           0.0054              0.0002 
 136              0.0057           0.0055              0.0002 
 137              0.0058           0.0055              0.0002 
 138              0.0058           0.0056              0.0002 
 139              0.0059           0.0057              0.0002 
 140              0.0060           0.0057              0.0002 
 141              0.0061           0.0058              0.0002 
 142              0.0061           0.0059              0.0002 
 143              0.0062           0.0060              0.0002 
 144              0.0063           0.0060              0.0003 
 145              0.0077           0.0074              0.0003 
 146              0.0078           0.0075              0.0003 
 147              0.0079           0.0076              0.0003 
 148              0.0080           0.0077              0.0003 
 149              0.0081           0.0078              0.0003 
 150              0.0082           0.0079              0.0003 
 151              0.0083           0.0080              0.0003 
 152              0.0084           0.0081              0.0003 
 153              0.0086           0.0082              0.0003 
 154              0.0086           0.0083              0.0003 
 155              0.0088           0.0084              0.0004 
 156              0.0089           0.0085              0.0004 
 157              0.0091           0.0087              0.0004 
 158              0.0092           0.0088              0.0004 
 159              0.0094           0.0090              0.0004 
 160              0.0095           0.0091              0.0004 
 161              0.0097           0.0093              0.0004 
 162              0.0098           0.0094              0.0004 
 163              0.0100           0.0096              0.0004 
 164              0.0102           0.0097              0.0004 



 165              0.0104           0.0100              0.0004 
 166              0.0106           0.0101              0.0004 
 167              0.0108           0.0104              0.0004 
 168              0.0110           0.0106              0.0004 
 169              0.0119           0.0114              0.0005 
 170              0.0120           0.0115              0.0005 
 171              0.0124           0.0119              0.0005 
 172              0.0126           0.0121              0.0005 
 173              0.0131           0.0125              0.0005 
 174              0.0133           0.0128              0.0005 
 175              0.0138           0.0133              0.0006 
 176              0.0141           0.0135              0.0006 
 177              0.0147           0.0141              0.0006 
 178              0.0151           0.0144              0.0006 
 179              0.0158           0.0152              0.0006 
 180              0.0162           0.0156              0.0007 
 181              0.0172           0.0165              0.0007 
 182              0.0177           0.0170              0.0007 
 183              0.0189           0.0182              0.0008 
 184              0.0197           0.0189              0.0008 
 185              0.0183           0.0176              0.0007 
 186              0.0193           0.0185              0.0008 
 187              0.0219           0.0209              0.0010 
 188              0.0236           0.0209              0.0027 
 189              0.0290           0.0209              0.0082 
 190              0.0326           0.0209              0.0118 
 191              0.0462           0.0209              0.0254 
 192              0.0631           0.0209              0.0422 
 193              0.1889           0.0209              0.1681 
 194              0.0379           0.0209              0.0170 
 195              0.0257           0.0209              0.0048 
 196              0.0205           0.0197              0.0008 
 197              0.0205           0.0197              0.0008 
 198              0.0183           0.0176              0.0007 
 199              0.0167           0.0160              0.0007 
 200              0.0154           0.0148              0.0006 
 201              0.0144           0.0138              0.0006 
 202              0.0136           0.0130              0.0005 
 203              0.0128           0.0123              0.0005 
 204              0.0122           0.0117              0.0005 
 205              0.0112           0.0107              0.0004 
 206              0.0107           0.0103              0.0004 
 207              0.0103           0.0099              0.0004 
 208              0.0099           0.0095              0.0004 
 209              0.0096           0.0092              0.0004 
 210              0.0093           0.0089              0.0004 
 211              0.0090           0.0086              0.0004 
 212              0.0087           0.0084              0.0004 
 213              0.0085           0.0081              0.0003 
 214              0.0083           0.0079              0.0003 
 215              0.0081           0.0077              0.0003 
 216              0.0079           0.0075              0.0003 
 217              0.0063           0.0061              0.0003 
 218              0.0062           0.0059              0.0002 
 219              0.0060           0.0058              0.0002 
 220              0.0059           0.0056              0.0002 
 221              0.0057           0.0055              0.0002 
 222              0.0056           0.0054              0.0002 
 223              0.0055           0.0053              0.0002 
 224              0.0054           0.0052              0.0002 
 225              0.0053           0.0051              0.0002 
 226              0.0052           0.0050              0.0002 
 227              0.0051           0.0049              0.0002 
 228              0.0050           0.0048              0.0002 
 229              0.0049           0.0047              0.0002 
 230              0.0048           0.0046              0.0002 
 231              0.0047           0.0046              0.0002 
 232              0.0047           0.0045              0.0002 
 233              0.0046           0.0044              0.0002 
 234              0.0045           0.0043              0.0002 
 235              0.0045           0.0043              0.0002 



 236              0.0044           0.0042              0.0002 
 237              0.0043           0.0042              0.0002 
 238              0.0043           0.0041              0.0002 
 239              0.0042           0.0040              0.0002 
 240              0.0042           0.0040              0.0002 
 241              0.0041           0.0039              0.0002 
 242              0.0041           0.0039              0.0002 
 243              0.0040           0.0038              0.0002 
 244              0.0040           0.0038              0.0002 
 245              0.0039           0.0037              0.0002 
 246              0.0039           0.0037              0.0002 
 247              0.0038           0.0037              0.0002 
 248              0.0038           0.0036              0.0002 
 249              0.0037           0.0036              0.0001 
 250              0.0037           0.0035              0.0001 
 251              0.0036           0.0035              0.0001 
 252              0.0036           0.0035              0.0001 
 253              0.0036           0.0034              0.0001 
 254              0.0035           0.0034              0.0001 
 255              0.0035           0.0034              0.0001 
 256              0.0035           0.0033              0.0001 
 257              0.0034           0.0033              0.0001 
 258              0.0034           0.0033              0.0001 
 259              0.0034           0.0032              0.0001 
 260              0.0033           0.0032              0.0001 
 261              0.0033           0.0032              0.0001 
 262              0.0033           0.0031              0.0001 
 263              0.0032           0.0031              0.0001 
 264              0.0032           0.0031              0.0001 
 265              0.0032           0.0031              0.0001 
 266              0.0032           0.0030              0.0001 
 267              0.0031           0.0030              0.0001 
 268              0.0031           0.0030              0.0001 
 269              0.0031           0.0030              0.0001 
 270              0.0031           0.0029              0.0001 
 271              0.0030           0.0029              0.0001 
 272              0.0030           0.0029              0.0001 
 273              0.0030           0.0029              0.0001 
 274              0.0030           0.0028              0.0001 
 275              0.0029           0.0028              0.0001 
 276              0.0029           0.0028              0.0001 
 277              0.0029           0.0028              0.0001 
 278              0.0029           0.0028              0.0001 
 279              0.0029           0.0027              0.0001 
 280              0.0028           0.0027              0.0001 
 281              0.0028           0.0027              0.0001 
 282              0.0028           0.0027              0.0001 
 283              0.0028           0.0027              0.0001 
 284              0.0028           0.0026              0.0001 
 285              0.0027           0.0026              0.0001 
 286              0.0027           0.0026              0.0001 
 287              0.0027           0.0026              0.0001 
 288              0.0027           0.0026              0.0001 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.70(In) 
 Total effective rainfall =      0.34(In) 
 Peak flow rate in flood hydrograph =     86.48(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       22.5      45.0      67.5      90.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0002      0.02  Q         |         |         |         |  
    0+15       0.0005      0.05  Q         |         |         |         |  



    0+20       0.0012      0.10  Q         |         |         |         |  
    0+25       0.0020      0.12  Q         |         |         |         |  
    0+30       0.0029      0.13  Q         |         |         |         |  
    0+35       0.0038      0.14  Q         |         |         |         |  
    0+40       0.0048      0.14  Q         |         |         |         |  
    0+45       0.0058      0.15  Q         |         |         |         |  
    0+50       0.0069      0.15  Q         |         |         |         |  
    0+55       0.0080      0.16  Q         |         |         |         |  
    1+ 0       0.0090      0.16  Q         |         |         |         |  
    1+ 5       0.0101      0.16  Q         |         |         |         |  
    1+10       0.0112      0.16  Q         |         |         |         |  
    1+15       0.0123      0.16  Q         |         |         |         |  
    1+20       0.0135      0.16  Q         |         |         |         |  
    1+25       0.0146      0.16  Q         |         |         |         |  
    1+30       0.0157      0.16  Q         |         |         |         |  
    1+35       0.0168      0.16  Q         |         |         |         |  
    1+40       0.0180      0.17  Q         |         |         |         |  
    1+45       0.0191      0.17  Q         |         |         |         |  
    1+50       0.0203      0.17  Q         |         |         |         |  
    1+55       0.0214      0.17  Q         |         |         |         |  
    2+ 0       0.0226      0.17  Q         |         |         |         |  
    2+ 5       0.0237      0.17  Q         |         |         |         |  
    2+10       0.0249      0.17  Q         |         |         |         |  
    2+15       0.0261      0.17  Q         |         |         |         |  
    2+20       0.0272      0.17  Q         |         |         |         |  
    2+25       0.0284      0.17  Q         |         |         |         |  
    2+30       0.0296      0.17  Q         |         |         |         |  
    2+35       0.0308      0.17  Q         |         |         |         |  
    2+40       0.0320      0.17  Q         |         |         |         |  
    2+45       0.0332      0.17  Q         |         |         |         |  
    2+50       0.0344      0.17  Q         |         |         |         |  
    2+55       0.0356      0.17  Q         |         |         |         |  
    3+ 0       0.0368      0.18  Q         |         |         |         |  
    3+ 5       0.0380      0.18  Q         |         |         |         |  
    3+10       0.0392      0.18  Q         |         |         |         |  
    3+15       0.0404      0.18  Q         |         |         |         |  
    3+20       0.0417      0.18  Q         |         |         |         |  
    3+25       0.0429      0.18  Q         |         |         |         |  
    3+30       0.0441      0.18  Q         |         |         |         |  
    3+35       0.0454      0.18  Q         |         |         |         |  
    3+40       0.0466      0.18  Q         |         |         |         |  
    3+45       0.0479      0.18  Q         |         |         |         |  
    3+50       0.0491      0.18  Q         |         |         |         |  
    3+55       0.0504      0.18  Q         |         |         |         |  
    4+ 0       0.0517      0.18  Q         |         |         |         |  
    4+ 5       0.0529      0.19  Q         |         |         |         |  
    4+10       0.0542      0.19  Q         |         |         |         |  
    4+15       0.0555      0.19  Q         |         |         |         |  
    4+20       0.0568      0.19  Q         |         |         |         |  
    4+25       0.0581      0.19  Q         |         |         |         |  
    4+30       0.0594      0.19  Q         |         |         |         |  
    4+35       0.0607      0.19  Q         |         |         |         |  
    4+40       0.0620      0.19  Q         |         |         |         |  
    4+45       0.0633      0.19  Q         |         |         |         |  
    4+50       0.0647      0.19  Q         |         |         |         |  
    4+55       0.0660      0.19  Q         |         |         |         |  
    5+ 0       0.0673      0.19  Q         |         |         |         |  
    5+ 5       0.0687      0.20  Q         |         |         |         |  
    5+10       0.0700      0.20  Q         |         |         |         |  
    5+15       0.0714      0.20  Q         |         |         |         |  
    5+20       0.0727      0.20  Q         |         |         |         |  
    5+25       0.0741      0.20  Q         |         |         |         |  
    5+30       0.0755      0.20  Q         |         |         |         |  
    5+35       0.0769      0.20  Q         |         |         |         |  
    5+40       0.0783      0.20  Q         |         |         |         |  
    5+45       0.0797      0.20  Q         |         |         |         |  
    5+50       0.0811      0.20  Q         |         |         |         |  
    5+55       0.0825      0.20  Q         |         |         |         |  
    6+ 0       0.0839      0.21  Q         |         |         |         |  
    6+ 5       0.0853      0.21  Q         |         |         |         |  
    6+10       0.0867      0.21  Q         |         |         |         |  



    6+15       0.0882      0.21  QV        |         |         |         |  
    6+20       0.0896      0.21  QV        |         |         |         |  
    6+25       0.0911      0.21  QV        |         |         |         |  
    6+30       0.0925      0.21  QV        |         |         |         |  
    6+35       0.0940      0.21  QV        |         |         |         |  
    6+40       0.0955      0.21  QV        |         |         |         |  
    6+45       0.0970      0.22  QV        |         |         |         |  
    6+50       0.0985      0.22  QV        |         |         |         |  
    6+55       0.1000      0.22  QV        |         |         |         |  
    7+ 0       0.1015      0.22  QV        |         |         |         |  
    7+ 5       0.1030      0.22  QV        |         |         |         |  
    7+10       0.1045      0.22  QV        |         |         |         |  
    7+15       0.1060      0.22  QV        |         |         |         |  
    7+20       0.1076      0.22  QV        |         |         |         |  
    7+25       0.1091      0.23  QV        |         |         |         |  
    7+30       0.1107      0.23  QV        |         |         |         |  
    7+35       0.1123      0.23  QV        |         |         |         |  
    7+40       0.1139      0.23  QV        |         |         |         |  
    7+45       0.1154      0.23  QV        |         |         |         |  
    7+50       0.1170      0.23  QV        |         |         |         |  
    7+55       0.1187      0.23  QV        |         |         |         |  
    8+ 0       0.1203      0.24  QV        |         |         |         |  
    8+ 5       0.1219      0.24  QV        |         |         |         |  
    8+10       0.1235      0.24  QV        |         |         |         |  
    8+15       0.1252      0.24  QV        |         |         |         |  
    8+20       0.1269      0.24  QV        |         |         |         |  
    8+25       0.1285      0.24  QV        |         |         |         |  
    8+30       0.1302      0.24  QV        |         |         |         |  
    8+35       0.1319      0.25  QV        |         |         |         |  
    8+40       0.1336      0.25  QV        |         |         |         |  
    8+45       0.1353      0.25  QV        |         |         |         |  
    8+50       0.1371      0.25  QV        |         |         |         |  
    8+55       0.1388      0.25  QV        |         |         |         |  
    9+ 0       0.1406      0.25  QV        |         |         |         |  
    9+ 5       0.1423      0.26  QV        |         |         |         |  
    9+10       0.1441      0.26  QV        |         |         |         |  
    9+15       0.1459      0.26  QV        |         |         |         |  
    9+20       0.1477      0.26  QV        |         |         |         |  
    9+25       0.1495      0.26  QV        |         |         |         |  
    9+30       0.1513      0.27  QV        |         |         |         |  
    9+35       0.1532      0.27  QV        |         |         |         |  
    9+40       0.1551      0.27  QV        |         |         |         |  
    9+45       0.1569      0.27  QV        |         |         |         |  
    9+50       0.1588      0.27  QV        |         |         |         |  
    9+55       0.1607      0.28  QV        |         |         |         |  
   10+ 0       0.1626      0.28  QV        |         |         |         |  
   10+ 5       0.1646      0.28  QV        |         |         |         |  
   10+10       0.1665      0.28  QV        |         |         |         |  
   10+15       0.1685      0.29  QV        |         |         |         |  
   10+20       0.1705      0.29  QV        |         |         |         |  
   10+25       0.1725      0.29  QV        |         |         |         |  
   10+30       0.1745      0.29  Q V       |         |         |         |  
   10+35       0.1766      0.30  Q V       |         |         |         |  
   10+40       0.1786      0.30  Q V       |         |         |         |  
   10+45       0.1807      0.30  Q V       |         |         |         |  
   10+50       0.1828      0.30  Q V       |         |         |         |  
   10+55       0.1849      0.31  Q V       |         |         |         |  
   11+ 0       0.1870      0.31  Q V       |         |         |         |  
   11+ 5       0.1892      0.31  Q V       |         |         |         |  
   11+10       0.1914      0.32  Q V       |         |         |         |  
   11+15       0.1936      0.32  Q V       |         |         |         |  
   11+20       0.1958      0.32  Q V       |         |         |         |  
   11+25       0.1981      0.33  Q V       |         |         |         |  
   11+30       0.2003      0.33  Q V       |         |         |         |  
   11+35       0.2026      0.33  Q V       |         |         |         |  
   11+40       0.2050      0.34  Q V       |         |         |         |  
   11+45       0.2073      0.34  Q V       |         |         |         |  
   11+50       0.2097      0.34  Q V       |         |         |         |  
   11+55       0.2121      0.35  Q V       |         |         |         |  
   12+ 0       0.2145      0.35  Q V       |         |         |         |  
   12+ 5       0.2170      0.36  Q V       |         |         |         |  



   12+10       0.2195      0.37  Q V       |         |         |         |  
   12+15       0.2223      0.39  Q V       |         |         |         |  
   12+20       0.2252      0.42  Q V       |         |         |         |  
   12+25       0.2282      0.44  Q V       |         |         |         |  
   12+30       0.2312      0.45  Q V       |         |         |         |  
   12+35       0.2344      0.46  Q V       |         |         |         |  
   12+40       0.2376      0.47  Q V       |         |         |         |  
   12+45       0.2408      0.47  Q V       |         |         |         |  
   12+50       0.2442      0.48  Q V       |         |         |         |  
   12+55       0.2475      0.49  Q V       |         |         |         |  
   13+ 0       0.2509      0.50  Q V       |         |         |         |  
   13+ 5       0.2544      0.50  Q V       |         |         |         |  
   13+10       0.2579      0.51  Q V       |         |         |         |  
   13+15       0.2615      0.52  Q  V      |         |         |         |  
   13+20       0.2651      0.53  Q  V      |         |         |         |  
   13+25       0.2688      0.53  Q  V      |         |         |         |  
   13+30       0.2726      0.54  Q  V      |         |         |         |  
   13+35       0.2764      0.55  Q  V      |         |         |         |  
   13+40       0.2802      0.56  Q  V      |         |         |         |  
   13+45       0.2842      0.57  Q  V      |         |         |         |  
   13+50       0.2882      0.58  Q  V      |         |         |         |  
   13+55       0.2923      0.59  Q  V      |         |         |         |  
   14+ 0       0.2964      0.60  Q  V      |         |         |         |  
   14+ 5       0.3007      0.62  Q  V      |         |         |         |  
   14+10       0.3050      0.63  Q  V      |         |         |         |  
   14+15       0.3095      0.65  Q  V      |         |         |         |  
   14+20       0.3142      0.68  Q  V      |         |         |         |  
   14+25       0.3189      0.69  Q  V      |         |         |         |  
   14+30       0.3239      0.71  Q  V      |         |         |         |  
   14+35       0.3289      0.73  Q  V      |         |         |         |  
   14+40       0.3341      0.75  Q  V      |         |         |         |  
   14+45       0.3394      0.77  Q  V      |         |         |         |  
   14+50       0.3449      0.80  Q  V      |         |         |         |  
   14+55       0.3505      0.82  Q   V     |         |         |         |  
   15+ 0       0.3563      0.85  Q   V     |         |         |         |  
   15+ 5       0.3624      0.88  Q   V     |         |         |         |  
   15+10       0.3686      0.91  Q   V     |         |         |         |  
   15+15       0.3751      0.94  Q   V     |         |         |         |  
   15+20       0.3819      0.98  Q   V     |         |         |         |  
   15+25       0.3890      1.03  Q   V     |         |         |         |  
   15+30       0.3963      1.06  Q   V     |         |         |         |  
   15+35       0.4038      1.09  Q   V     |         |         |         |  
   15+40       0.4120      1.20  Q   V     |         |         |         |  
   15+45       0.4240      1.74  Q   V     |         |         |         |  
   15+50       0.4465      3.27  |Q   V    |         |         |         |  
   15+55       0.4934      6.80  |  Q V    |         |         |         |  
   16+ 0       0.5828     12.98  |    QV   |         |         |         |  
   16+ 5       0.7694     27.10  |       V | Q       |         |         |  
   16+10       1.1167     50.43  |         | V       | Q       |         |  
   16+15       1.6775     81.43  |         |        V|         |     Q   |  
   16+20       2.2731     86.48  |         |         |     V   |       Q |  
   16+25       2.5793     44.46  |         |        Q|        V|         |  
   16+30       2.7789     28.98  |         | Q       |         |V        |  
   16+35       2.9202     20.51  |        Q|         |         |  V      |  
   16+40       3.0269     15.50  |     Q   |         |         |   V     |  
   16+45       3.1075     11.71  |    Q    |         |         |    V    |  
   16+50       3.1678      8.75  |  Q      |         |         |     V   |  
   16+55       3.2114      6.33  | Q       |         |         |     V   |  
   17+ 0       3.2414      4.36  |Q        |         |         |      V  |  
   17+ 5       3.2604      2.75  |Q        |         |         |      V  |  
   17+10       3.2758      2.24  Q         |         |         |      V  |  
   17+15       3.2890      1.93  Q         |         |         |      V  |  
   17+20       3.3002      1.62  Q         |         |         |      V  |  
   17+25       3.3111      1.59  Q         |         |         |       V |  
   17+30       3.3208      1.40  Q         |         |         |       V |  
   17+35       3.3283      1.08  Q         |         |         |       V |  
   17+40       3.3342      0.86  Q         |         |         |       V |  
   17+45       3.3390      0.69  Q         |         |         |       V |  
   17+50       3.3429      0.57  Q         |         |         |       V |  
   17+55       3.3466      0.54  Q         |         |         |       V |  
   18+ 0       3.3501      0.52  Q         |         |         |       V |  



   18+ 5       3.3536      0.50  Q         |         |         |       V |  
   18+10       3.3569      0.48  Q         |         |         |       V |  
   18+15       3.3600      0.45  Q         |         |         |       V |  
   18+20       3.3628      0.42  Q         |         |         |       V |  
   18+25       3.3656      0.40  Q         |         |         |       V |  
   18+30       3.3682      0.38  Q         |         |         |       V |  
   18+35       3.3707      0.37  Q         |         |         |       V |  
   18+40       3.3731      0.35  Q         |         |         |       V |  
   18+45       3.3755      0.34  Q         |         |         |       V |  
   18+50       3.3778      0.34  Q         |         |         |       V |  
   18+55       3.3801      0.33  Q         |         |         |       V |  
   19+ 0       3.3823      0.32  Q         |         |         |       V |  
   19+ 5       3.3844      0.31  Q         |         |         |       V |  
   19+10       3.3865      0.31  Q         |         |         |       V |  
   19+15       3.3886      0.30  Q         |         |         |       V |  
   19+20       3.3906      0.29  Q         |         |         |        V|  
   19+25       3.3926      0.29  Q         |         |         |        V|  
   19+30       3.3946      0.28  Q         |         |         |        V|  
   19+35       3.3965      0.28  Q         |         |         |        V|  
   19+40       3.3984      0.27  Q         |         |         |        V|  
   19+45       3.4003      0.27  Q         |         |         |        V|  
   19+50       3.4021      0.27  Q         |         |         |        V|  
   19+55       3.4039      0.26  Q         |         |         |        V|  
   20+ 0       3.4057      0.26  Q         |         |         |        V|  
   20+ 5       3.4074      0.25  Q         |         |         |        V|  
   20+10       3.4092      0.25  Q         |         |         |        V|  
   20+15       3.4109      0.25  Q         |         |         |        V|  
   20+20       3.4126      0.24  Q         |         |         |        V|  
   20+25       3.4142      0.24  Q         |         |         |        V|  
   20+30       3.4159      0.24  Q         |         |         |        V|  
   20+35       3.4175      0.24  Q         |         |         |        V|  
   20+40       3.4191      0.23  Q         |         |         |        V|  
   20+45       3.4207      0.23  Q         |         |         |        V|  
   20+50       3.4222      0.23  Q         |         |         |        V|  
   20+55       3.4238      0.22  Q         |         |         |        V|  
   21+ 0       3.4253      0.22  Q         |         |         |        V|  
   21+ 5       3.4268      0.22  Q         |         |         |        V|  
   21+10       3.4283      0.22  Q         |         |         |        V|  
   21+15       3.4298      0.21  Q         |         |         |        V|  
   21+20       3.4312      0.21  Q         |         |         |        V|  
   21+25       3.4327      0.21  Q         |         |         |        V|  
   21+30       3.4341      0.21  Q         |         |         |        V|  
   21+35       3.4355      0.21  Q         |         |         |        V|  
   21+40       3.4369      0.20  Q         |         |         |        V|  
   21+45       3.4383      0.20  Q         |         |         |        V|  
   21+50       3.4397      0.20  Q         |         |         |        V|  
   21+55       3.4411      0.20  Q         |         |         |        V|  
   22+ 0       3.4424      0.20  Q         |         |         |        V|  
   22+ 5       3.4438      0.19  Q         |         |         |        V|  
   22+10       3.4451      0.19  Q         |         |         |        V|  
   22+15       3.4464      0.19  Q         |         |         |        V|  
   22+20       3.4477      0.19  Q         |         |         |        V|  
   22+25       3.4490      0.19  Q         |         |         |        V|  
   22+30       3.4503      0.19  Q         |         |         |        V|  
   22+35       3.4515      0.18  Q         |         |         |        V|  
   22+40       3.4528      0.18  Q         |         |         |        V|  
   22+45       3.4541      0.18  Q         |         |         |        V|  
   22+50       3.4553      0.18  Q         |         |         |        V|  
   22+55       3.4565      0.18  Q         |         |         |        V|  
   23+ 0       3.4577      0.18  Q         |         |         |        V|  
   23+ 5       3.4589      0.18  Q         |         |         |        V|  
   23+10       3.4601      0.17  Q         |         |         |        V|  
   23+15       3.4613      0.17  Q         |         |         |        V|  
   23+20       3.4625      0.17  Q         |         |         |        V|  
   23+25       3.4637      0.17  Q         |         |         |        V|  
   23+30       3.4649      0.17  Q         |         |         |        V|  
   23+35       3.4660      0.17  Q         |         |         |        V|  
   23+40       3.4672      0.17  Q         |         |         |        V|  
   23+45       3.4683      0.17  Q         |         |         |        V|  
   23+50       3.4694      0.16  Q         |         |         |        V|  
   23+55       3.4705      0.16  Q         |         |         |        V|  



   24+ 0       3.4717      0.16  Q         |         |         |        V|  
   24+ 5       3.4727      0.16  Q         |         |         |        V|  
   24+10       3.4737      0.14  Q         |         |         |        V|  
   24+15       3.4744      0.11  Q         |         |         |        V|  
   24+20       3.4749      0.06  Q         |         |         |        V|  
   24+25       3.4752      0.04  Q         |         |         |        V|  
   24+30       3.4754      0.03  Q         |         |         |        V|  
   24+35       3.4755      0.02  Q         |         |         |        V|  
   24+40       3.4756      0.02  Q         |         |         |        V|  
   24+45       3.4757      0.01  Q         |         |         |        V|  
   24+50       3.4758      0.01  Q         |         |         |        V|  
   24+55       3.4758      0.01  Q         |         |         |        V|  
   25+ 0       3.4758      0.00  Q         |         |         |        V|  
   25+ 5       3.4758      0.00  Q         |         |         |        V|  
   25+10       3.4758      0.00  Q         |         |         |        V|  
   25+15       3.4759      0.00  Q         |         |         |        V|  
   25+20       3.4759      0.00  Q         |         |         |        V|  
   25+25       3.4759      0.00  Q         |         |         |        V|  
   25+30       3.4759      0.00  Q         |         |         |        V|  
   25+35       3.4759      0.00  Q         |         |         |        V|  
   25+40       3.4759      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   383.000(Ft.) 
 Bottom (of initial area) elevation =   321.000(Ft.) 
 Difference in elevation =    62.000(Ft.) 
 Slope =    0.20667  s(%)=      20.67 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.475 min. 
 Rainfall intensity =      1.568(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.757 
 Subarea runoff =      1.246(CFS) 
 Total initial stream area =        1.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   321.000(Ft.) 
 Downstream point/station elevation =   297.000(Ft.) 
 Pipe length  =    63.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.246(CFS) 
 Given pipe size =      8.00(In.) 
 Calculated individual pipe flow  =     1.246(CFS) 
 Normal flow depth in pipe =    2.21(In.) 
 Flow top width inside pipe =    7.16(In.) 
 Critical Depth =    6.34(In.) 
 Pipe flow velocity =     15.85(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =     9.54 min. 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      302.000 to Point/Station      303.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   297.000(Ft.) 
 End of street segment elevation =   286.000(Ft.) 
 Length of street segment  =   341.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.363(CFS) 
 Depth of flow =   0.274(Ft.), Average velocity =   3.512(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   7.390(Ft.) 
 Flow velocity =   3.51(Ft/s) 
 Travel time =    1.62 min.     TC =   11.16  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.428(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.794 
 Subarea runoff =      2.154(CFS) for    1.950(Ac.) 
 Total runoff =      3.399(CFS) Total area =        3.00(Ac.) 
 Area averaged Fm value =    0.169(In/Hr) 
 Street flow at end of street =      3.399(CFS) 
 Half street flow at end of street =      3.399(CFS) 
 Depth of flow =   0.302(Ft.), Average velocity =   3.798(Ft/s) 
 Flow width (from curb towards crown)=   8.766(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      303.000 to Point/Station      304.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   280.000(Ft.) 
 Downstream point/station elevation =   279.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.399(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     3.399(CFS) 
 Normal flow depth in pipe =    4.79(In.) 
 Flow top width inside pipe =   15.91(In.) 
 Critical Depth =    8.42(In.) 
 Pipe flow velocity =      9.00(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.20 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      303.000 to Point/Station      304.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 



 Stream flow area =      3.000(Ac.) 
 Runoff from this stream =      3.399(CFS) 
 Time of concentration =   11.20 min. 
 Rainfall intensity =     1.425(In/Hr) 
 Area averaged loss rate (Fm) =    0.1687(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6750 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      305.000 to Point/Station      306.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   233.000(Ft.) 
 Top (of initial area) elevation =   334.000(Ft.) 
 Bottom (of initial area) elevation =   297.000(Ft.) 
 Difference in elevation =    37.000(Ft.) 
 Slope =    0.15880  s(%)=      15.88 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    4.974 min. 
 Rainfall intensity =      2.270(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850 
 Subarea runoff =      1.023(CFS) 
 Total initial stream area =        0.530(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      306.000 to Point/Station      307.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   297.000(Ft.) 
 End of street segment elevation =   286.000(Ft.) 
 Length of street segment  =   303.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.586(CFS) 
 Depth of flow =   0.243(Ft.), Average velocity =   3.407(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   5.822(Ft.) 
 Flow velocity =   3.41(Ft/s) 
 Travel time =    1.48 min.     TC =    6.46  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.955(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 



 rational method)(Q=KCIA) is C = 0.842 
 Subarea runoff =      1.035(CFS) for    0.720(Ac.) 
 Total runoff =      2.058(CFS) Total area =        1.25(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      2.058(CFS) 
 Half street flow at end of street =      2.058(CFS) 
 Depth of flow =   0.261(Ft.), Average velocity =   3.579(Ft/s) 
 Flow width (from curb towards crown)=   6.697(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      307.000 to Point/Station      304.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   280.000(Ft.) 
 Downstream point/station elevation =   279.000(Ft.) 
 Pipe length  =    37.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.058(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     2.058(CFS) 
 Normal flow depth in pipe =    4.20(In.) 
 Flow top width inside pipe =   15.22(In.) 
 Critical Depth =    6.48(In.) 
 Pipe flow velocity =      6.58(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =     6.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      307.000 to Point/Station      304.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.250(Ac.) 
 Runoff from this stream =      2.058(CFS) 
 Time of concentration =    6.55 min. 
 Rainfall intensity =     1.939(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      3.00     3.399     11.20    0.169      1.425 
 2      1.25     2.058      6.55    0.125      1.939 
 Qmax(1) = 
     1.000 *    1.000 *     3.399) + 
     0.717 *    1.000 *     2.058) + =       4.875 
 Qmax(2) = 
     1.409 *    0.585 *     3.399) + 
     1.000 *    1.000 *     2.058) + =       4.860 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.399       2.058 
 Maximum flow rates at confluence using above data: 
         4.875        4.860 
 Area of streams before confluence: 
         3.000        1.250 
 Effective area values after confluence: 
         4.250        3.004 
 Results of confluence: 
 Total flow rate =      4.875(CFS) 
 Time of concentration =    11.203 min. 
 Effective stream area after confluence =      4.250(Ac.) 
 Study area average Pervious fraction(Ap) =  0.624 
 Study area average soil loss rate(Fm) =    0.156(In/Hr) 
 Study area total (this main stream) =       4.25(Ac.) 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      304.000 to Point/Station      308.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   279.000(Ft.) 
 Downstream point/station elevation =   259.000(Ft.) 
 Pipe length  =   247.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.875(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     4.875(CFS) 
 Normal flow depth in pipe =    4.47(In.) 
 Flow top width inside pipe =   18.68(In.) 
 Critical Depth =    9.32(In.) 
 Pipe flow velocity =     12.08(Ft/s) 
 Travel time through pipe =    0.34 min. 
 Time of concentration (TC) =    11.54 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      304.000 to Point/Station      308.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      4.250(Ac.) 
 Runoff from this stream =      4.875(CFS) 
 Time of concentration =   11.54 min. 
 Rainfall intensity =     1.400(In/Hr) 
 Area averaged loss rate (Fm) =    0.1559(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.6235 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      309.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   383.000(Ft.) 
 Bottom (of initial area) elevation =   324.000(Ft.) 
 Difference in elevation =    59.000(Ft.) 
 Slope =    0.19667  s(%)=      19.67 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.570 min. 
 Rainfall intensity =      1.560(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.756 
 Subarea runoff =      1.308(CFS) 
 Total initial stream area =        1.110(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      309.000 to Point/Station      310.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   324.000(Ft.) 
 Downstream point/station elevation =   299.000(Ft.) 
 Pipe length  =   140.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.308(CFS) 
 Given pipe size =      8.00(In.) 
 Calculated individual pipe flow  =     1.308(CFS) 
 Normal flow depth in pipe =    2.76(In.) 
 Flow top width inside pipe =    7.61(In.) 
 Critical Depth =    6.48(In.) 



 Pipe flow velocity =     12.24(Ft/s) 
 Travel time through pipe =    0.19 min. 
 Time of concentration (TC) =     9.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      310.000 to Point/Station      311.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   299.000(Ft.) 
 End of street segment elevation =   266.000(Ft.) 
 Length of street segment  =   717.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.832(CFS) 
 Depth of flow =   0.248(Ft.), Average velocity =   3.885(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.054(Ft.) 
 Flow velocity =   3.89(Ft/s) 
 Travel time =    3.08 min.     TC =   12.84  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.318(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.798 
 Subarea runoff =      4.857(CFS) for    4.750(Ac.) 
 Total runoff =      6.165(CFS) Total area =        5.86(Ac.) 
 Area averaged Fm value =    0.149(In/Hr) 
 Street flow at end of street =      6.165(CFS) 
 Half street flow at end of street =      3.082(CFS) 
 Depth of flow =   0.281(Ft.), Average velocity =   4.273(Ft/s) 
 Flow width (from curb towards crown)=   7.711(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      311.000 to Point/Station      308.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   260.000(Ft.) 
 Downstream point/station elevation =   259.000(Ft.) 
 Pipe length  =    26.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.165(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     6.165(CFS) 
 Normal flow depth in pipe =    6.75(In.) 
 Flow top width inside pipe =   17.43(In.) 
 Critical Depth =   11.52(In.) 
 Pipe flow velocity =     10.18(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    12.88 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



 Process from Point/Station      311.000 to Point/Station      308.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      5.860(Ac.) 
 Runoff from this stream =      6.165(CFS) 
 Time of concentration =   12.88 min. 
 Rainfall intensity =     1.315(In/Hr) 
 Area averaged loss rate (Fm) =    0.1487(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5947 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      312.000 to Point/Station      313.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   350.000(Ft.) 
 Bottom (of initial area) elevation =   280.000(Ft.) 
 Difference in elevation =    70.000(Ft.) 
 Slope =    0.23333  s(%)=      23.33 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.096 min. 
 Rainfall intensity =      2.239(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850 
 Subarea runoff =      4.814(CFS) 
 Total initial stream area =        2.530(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      313.000 to Point/Station      314.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   280.000(Ft.) 
 End of street segment elevation =   266.000(Ft.) 
 Length of street segment  =   609.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      6.598(CFS) 
 Depth of flow =   0.313(Ft.), Average velocity =   3.307(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   9.332(Ft.) 
 Flow velocity =   3.31(Ft/s) 
 Travel time =    3.07 min.     TC =    8.16  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 



 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.708(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.834 
 Subarea runoff =      3.380(CFS) for    3.220(Ac.) 
 Total runoff =      8.194(CFS) Total area =        5.75(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      8.194(CFS) 
 Half street flow at end of street =      4.097(CFS) 
 Depth of flow =   0.332(Ft.), Average velocity =   3.474(Ft/s) 
 Flow width (from curb towards crown)=  10.259(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      314.000 to Point/Station      308.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   260.000(Ft.) 
 Downstream point/station elevation =   259.000(Ft.) 
 Pipe length  =    36.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.194(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     8.194(CFS) 
 Normal flow depth in pipe =    8.66(In.) 
 Flow top width inside pipe =   17.99(In.) 
 Critical Depth =   13.30(In.) 
 Pipe flow velocity =      9.74(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =     8.23 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      314.000 to Point/Station      308.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      5.750(Ac.) 
 Runoff from this stream =      8.194(CFS) 
 Time of concentration =    8.23 min. 
 Rainfall intensity =     1.701(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      4.25     4.875     11.54    0.156      1.400 
 2      5.86     6.165     12.88    0.149      1.315 
 3      5.75     8.194      8.23    0.125      1.701 
 Qmax(1) = 
     1.000 *    1.000 *     4.875) + 
     1.073 *    0.896 *     6.165) + 
     0.809 *    1.000 *     8.194) + =      17.435 
 Qmax(2) = 
     0.931 *    1.000 *     4.875) + 
     1.000 *    1.000 *     6.165) + 
     0.755 *    1.000 *     8.194) + =      16.893 
 Qmax(3) = 
     1.242 *    0.713 *     4.875) + 
     1.331 *    0.639 *     6.165) + 
     1.000 *    1.000 *     8.194) + =      17.747 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        4.875       6.165       8.194 
 Maximum flow rates at confluence using above data: 
        17.435       16.893       17.747 
 Area of streams before confluence: 



         4.250        5.860        5.750 
 Effective area values after confluence: 
        15.252       15.860       12.522 
 Results of confluence: 
 Total flow rate =     17.747(CFS) 
 Time of concentration =     8.226 min. 
 Effective stream area after confluence =     12.522(Ac.) 
 Study area average Pervious fraction(Ap) =  0.568 
 Study area average soil loss rate(Fm) =    0.142(In/Hr) 
 Study area total (this main stream) =      15.86(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      308.000 to Point/Station      315.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   259.000(Ft.) 
 Downstream point/station elevation =   241.500(Ft.) 
 Pipe length  =  1077.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    17.747(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    17.747(CFS) 
 Normal flow depth in pipe =   11.16(In.) 
 Flow top width inside pipe =   33.30(In.) 
 Critical Depth =   16.21(In.) 
 Pipe flow velocity =      9.51(Ft/s) 
 Travel time through pipe =    1.89 min. 
 Time of concentration (TC) =    10.11 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      308.000 to Point/Station      315.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     12.522(Ac.) 
 Runoff from this stream =     17.747(CFS) 
 Time of concentration =   10.11 min. 
 Rainfall intensity =     1.511(In/Hr) 
 Area averaged loss rate (Fm) =    0.1420(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5681 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      316.000 to Point/Station      317.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   280.000(Ft.) 
 Bottom (of initial area) elevation =   270.000(Ft.) 
 Difference in elevation =    10.000(Ft.) 
 Slope =    0.03333  s(%)=       3.33 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.520 min. 
 Rainfall intensity =      1.791(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.837 
 Subarea runoff =      1.469(CFS) 
 Total initial stream area =        0.980(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      317.000 to Point/Station      318.000 



 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   270.000(Ft.) 
 End of street segment elevation =   255.000(Ft.) 
 Length of street segment  =   599.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.549(CFS) 
 Depth of flow =   0.289(Ft.), Average velocity =   3.230(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.139(Ft.) 
 Flow velocity =   3.23(Ft/s) 
 Travel time =    3.09 min.     TC =   10.61  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.470(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.823 
 Subarea runoff =      2.101(CFS) for    1.970(Ac.) 
 Total runoff =      3.570(CFS) Total area =        2.95(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      3.570(CFS) 
 Half street flow at end of street =      3.570(CFS) 
 Depth of flow =   0.316(Ft.), Average velocity =   3.480(Ft/s) 
 Flow width (from curb towards crown)=   9.483(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      318.000 to Point/Station      319.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   255.000(Ft.) 
 End of street segment elevation =   248.000(Ft.) 
 Length of street segment  =   653.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      6.169(CFS) 
 Depth of flow =   0.412(Ft.), Average velocity =   2.858(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  14.254(Ft.) 
 Flow velocity =   2.86(Ft/s) 
 Travel time =    3.81 min.     TC =   14.42  min. 



  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.233(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.809 
 Subarea runoff =      5.132(CFS) for    5.780(Ac.) 
 Total runoff =      8.702(CFS) Total area =        8.73(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      8.702(CFS) 
 Half street flow at end of street =      8.702(CFS) 
 Depth of flow =   0.454(Ft.), Average velocity =   3.105(Ft/s) 
 Flow width (from curb towards crown)=  16.357(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      319.000 to Point/Station      315.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   242.000(Ft.) 
 Downstream point/station elevation =   241.500(Ft.) 
 Pipe length  =    18.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.702(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     8.702(CFS) 
 Normal flow depth in pipe =    8.97(In.) 
 Flow top width inside pipe =   18.00(In.) 
 Critical Depth =   13.71(In.) 
 Pipe flow velocity =      9.89(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =    14.45 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      319.000 to Point/Station      315.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      8.730(Ac.) 
 Runoff from this stream =      8.702(CFS) 
 Time of concentration =   14.45 min. 
 Rainfall intensity =     1.231(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     12.52    17.747     10.11    0.142      1.511 
 2      8.73     8.702     14.45    0.125      1.231 
 Qmax(1) = 
     1.000 *    1.000 *    17.747) + 
     1.253 *    0.700 *     8.702) + =      25.379 
 Qmax(2) = 
     0.796 *    1.000 *    17.747) + 
     1.000 *    1.000 *     8.702) + =      22.823 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       17.747       8.702 
 Maximum flow rates at confluence using above data: 
        25.379       22.823 
 Area of streams before confluence: 



        12.522        8.730 
 Effective area values after confluence: 
        18.633       21.252 
 Results of confluence: 
 Total flow rate =     25.379(CFS) 
 Time of concentration =    10.114 min. 
 Effective stream area after confluence =     18.633(Ac.) 
 Study area average Pervious fraction(Ap) =  0.540 
 Study area average soil loss rate(Fm) =    0.135(In/Hr) 
 Study area total (this main stream) =      21.25(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      315.000 to Point/Station      320.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   241.500(Ft.) 
 Downstream point/station elevation =   241.000(Ft.) 
 Pipe length  =    34.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    25.379(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    25.379(CFS) 
 Normal flow depth in pipe =   13.85(In.) 
 Flow top width inside pipe =   35.03(In.) 
 Critical Depth =   19.49(In.) 
 Pipe flow velocity =     10.13(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    10.17 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      315.000 to Point/Station      320.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     18.633(Ac.) 
 Runoff from this stream =     25.379(CFS) 
 Time of concentration =   10.17 min. 
 Rainfall intensity =     1.506(In/Hr) 
 Area averaged loss rate (Fm) =    0.1350(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5401 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      321.000 to Point/Station      322.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   396.000(Ft.) 
 Bottom (of initial area) elevation =   355.000(Ft.) 
 Difference in elevation =    41.000(Ft.) 
 Slope =    0.13667  s(%)=      13.67 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.292 min. 
 Rainfall intensity =      1.496(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.750 
 Subarea runoff =      0.561(CFS) 
 Total initial stream area =        0.500(Ac.) 
 
 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      322.000 to Point/Station      323.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   355.000(Ft.) 
 Downstream point/station elevation =   288.000(Ft.) 
 Pipe length  =   207.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.561(CFS) 
 Given pipe size =     12.00(In.) 
 Calculated individual pipe flow  =     0.561(CFS) 
 Normal flow depth in pipe =    1.37(In.) 
 Flow top width inside pipe =    7.64(In.) 
 Critical Depth =    3.73(In.) 
 Pipe flow velocity =     11.27(Ft/s) 
 Travel time through pipe =    0.31 min. 
 Time of concentration (TC) =    10.60 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      323.000 to Point/Station      324.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   288.000(Ft.) 
 End of street segment elevation =   267.000(Ft.) 
 Length of street segment  =   240.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      0.908(CFS) 
 Depth of flow =   0.172(Ft.), Average velocity =   5.116(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   2.255(Ft.) 
 Flow velocity =   5.12(Ft/s) 
 Travel time =    0.78 min.     TC =   11.38  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.412(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.785 
 Subarea runoff =      0.680(CFS) for    0.620(Ac.) 
 Total runoff =      1.241(CFS) Total area =        1.12(Ac.) 
 Area averaged Fm value =    0.181(In/Hr) 
 Street flow at end of street =      1.241(CFS) 
 Half street flow at end of street =      1.241(CFS) 
 Depth of flow =   0.199(Ft.), Average velocity =   4.850(Ft/s) 
 Flow width (from curb towards crown)=   3.594(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      324.000 to Point/Station      325.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   261.000(Ft.) 
 Downstream point/station elevation =   260.000(Ft.) 



 Pipe length  =    20.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.241(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     1.241(CFS) 
 Normal flow depth in pipe =    2.81(In.) 
 Flow top width inside pipe =   13.07(In.) 
 Critical Depth =    4.99(In.) 
 Pipe flow velocity =      7.04(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    11.43 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      324.000 to Point/Station      325.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      1.120(Ac.) 
 Runoff from this stream =      1.241(CFS) 
 Time of concentration =   11.43 min. 
 Rainfall intensity =     1.408(In/Hr) 
 Area averaged loss rate (Fm) =    0.1808(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.7232 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      326.000 to Point/Station      327.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   250.000(Ft.) 
 Top (of initial area) elevation =   297.000(Ft.) 
 Bottom (of initial area) elevation =   288.000(Ft.) 
 Difference in elevation =     9.000(Ft.) 
 Slope =    0.03600  s(%)=       3.60 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.884 min. 
 Rainfall intensity =      1.884(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.840 
 Subarea runoff =      0.902(CFS) 
 Total initial stream area =        0.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      327.000 to Point/Station      328.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   288.000(Ft.) 
 End of street segment elevation =   267.000(Ft.) 
 Length of street segment  =   293.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 



 Estimated mean flow rate at midpoint of street =      1.734(CFS) 
 Depth of flow =   0.227(Ft.), Average velocity =   4.591(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   5.010(Ft.) 
 Flow velocity =   4.59(Ft/s) 
 Travel time =    1.06 min.     TC =    7.95  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.735(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.835 
 Subarea runoff =      1.604(CFS) for    1.160(Ac.) 
 Total runoff =      2.507(CFS) Total area =        1.73(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      2.507(CFS) 
 Half street flow at end of street =      2.507(CFS) 
 Depth of flow =   0.251(Ft.), Average velocity =   4.891(Ft/s) 
 Flow width (from curb towards crown)=   6.211(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      328.000 to Point/Station      325.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   261.000(Ft.) 
 Downstream point/station elevation =   260.000(Ft.) 
 Pipe length  =    32.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.507(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     2.507(CFS) 
 Normal flow depth in pipe =    4.47(In.) 
 Flow top width inside pipe =   15.55(In.) 
 Critical Depth =    7.19(In.) 
 Pipe flow velocity =      7.33(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =     8.02 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      328.000 to Point/Station      325.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      1.730(Ac.) 
 Runoff from this stream =      2.507(CFS) 
 Time of concentration =    8.02 min. 
 Rainfall intensity =     1.726(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      1.12     1.241     11.43    0.181      1.408 
 2      1.73     2.507      8.02    0.125      1.726 
 Qmax(1) = 
     1.000 *    1.000 *     1.241) + 
     0.802 *    1.000 *     2.507) + =       3.251 
 Qmax(2) = 
     1.259 *    0.702 *     1.241) + 
     1.000 *    1.000 *     2.507) + =       3.603 
 



 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.241       2.507 
 Maximum flow rates at confluence using above data: 
         3.251        3.603 
 Area of streams before confluence: 
         1.120        1.730 
 Effective area values after confluence: 
         2.850        2.516 
 Results of confluence: 
 Total flow rate =      3.603(CFS) 
 Time of concentration =     8.021 min. 
 Effective stream area after confluence =      2.516(Ac.) 
 Study area average Pervious fraction(Ap) =  0.588 
 Study area average soil loss rate(Fm) =    0.147(In/Hr) 
 Study area total (this main stream) =       2.85(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      325.000 to Point/Station      320.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   260.000(Ft.) 
 Downstream point/station elevation =   241.000(Ft.) 
 Pipe length  =   220.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.603(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     3.603(CFS) 
 Normal flow depth in pipe =    3.79(In.) 
 Flow top width inside pipe =   17.51(In.) 
 Critical Depth =    7.97(In.) 
 Pipe flow velocity =     11.30(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =     8.35 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      325.000 to Point/Station      320.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      2.516(Ac.) 
 Runoff from this stream =      3.603(CFS) 
 Time of concentration =    8.35 min. 
 Rainfall intensity =     1.687(In/Hr) 
 Area averaged loss rate (Fm) =    0.1469(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5877 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     18.63    25.379     10.17    0.135      1.506 
 2      2.52     3.603      8.35    0.147      1.687 
 Qmax(1) = 
     1.000 *    1.000 *    25.379) + 
     0.882 *    1.000 *     3.603) + =      28.558 
 Qmax(2) = 
     1.132 *    0.821 *    25.379) + 
     1.000 *    1.000 *     3.603) + =      27.178 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       26.379       4.603 
 Maximum flow rates at confluence using above data: 
        28.558       27.178 
 Area of streams before confluence: 
        18.633        2.516 
 Effective area values after confluence: 



        21.149       17.805 
 
 
 Results of confluence: 
 Total flow rate =     28.558(CFS) 
 Time of concentration =    10.170 min. 
 Effective stream area after confluence  =     21.149(Ac.) 
 Study area average Pervious fraction(Ap) =  0.546 
 Study area average soil loss rate(Fm) =    0.136(In/Hr) 
 Study area total =      21.15(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      320.000 to Point/Station      329.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   241.000(Ft.) 
 Downstream point/station elevation =   240.000(Ft.) 
 Pipe length  =    64.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.558(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    28.558(CFS) 
 Normal flow depth in pipe =   12.94(In.) 
 Flow top width inside pipe =   42.60(In.) 
 Critical Depth =   18.98(In.) 
 Pipe flow velocity =     10.45(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =    10.27 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      320.000 to Point/Station      329.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     21.149(Ac.) 
 Runoff from this stream =     28.558(CFS) 
 Time of concentration =   10.27 min. 
 Rainfall intensity =     1.497(In/Hr) 
 Area averaged loss rate (Fm) =    0.1364(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5458 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      328.000 to Point/Station      330.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   210.000(Ft.) 
 Top (of initial area) elevation =   267.000(Ft.) 
 Bottom (of initial area) elevation =   247.000(Ft.) 
 Difference in elevation =    20.000(Ft.) 
 Slope =    0.09524  s(%)=       9.52 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.285 min. 
 Rainfall intensity =      2.193(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.849 
 Subarea runoff =      0.763(CFS) 
 Total initial stream area =        0.410(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      330.000 to Point/Station      329.000 



 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   241.000(Ft.) 
 Downstream point/station elevation =   240.000(Ft.) 
 Pipe length  =    29.00(Ft.)   Manning's N = 0.015 
 No. of pipes = 1  Required pipe flow  =     0.763(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     0.763(CFS) 
 Normal flow depth in pipe =    2.60(In.) 
 Flow top width inside pipe =   12.67(In.) 
 Critical Depth =    3.90(In.) 
 Pipe flow velocity =      4.84(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =     5.39 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      330.000 to Point/Station      329.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.410(Ac.) 
 Runoff from this stream =      0.763(CFS) 
 Time of concentration =    5.39 min. 
 Rainfall intensity =     2.169(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      331.000 to Point/Station      332.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   280.000(Ft.) 
 Bottom (of initial area) elevation =   270.000(Ft.) 
 Difference in elevation =    10.000(Ft.) 
 Slope =    0.03333  s(%)=       3.33 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.520 min. 
 Rainfall intensity =      1.791(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.837 
 Subarea runoff =      2.699(CFS) 
 Total initial stream area =        1.800(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      332.000 to Point/Station      333.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   270.000(Ft.) 
 End of street segment elevation =   255.000(Ft.) 
 Length of street segment  =   301.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 



 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.670(CFS) 
 Depth of flow =   0.291(Ft.), Average velocity =   4.577(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.217(Ft.) 
 Flow velocity =   4.58(Ft/s) 
 Travel time =    1.10 min.     TC =    8.62  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.656(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.832 
 Subarea runoff =      1.891(CFS) for    1.530(Ac.) 
 Total runoff =      4.590(CFS) Total area =        3.33(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      4.590(CFS) 
 Half street flow at end of street =      4.590(CFS) 
 Depth of flow =   0.309(Ft.), Average velocity =   4.808(Ft/s) 
 Flow width (from curb towards crown)=   9.099(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      333.000 to Point/Station      334.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   255.000(Ft.) 
 End of street segment elevation =   247.000(Ft.) 
 Length of street segment  =   708.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      5.089(CFS) 
 Depth of flow =   0.387(Ft.), Average velocity =   2.785(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  13.041(Ft.) 
 Flow velocity =   2.78(Ft/s) 
 Travel time =    4.24 min.     TC =   12.85  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.317(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.815 
 Subarea runoff =      0.944(CFS) for    1.830(Ac.) 
 Total runoff =      5.534(CFS) Total area =        5.16(Ac.) 



 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      5.534(CFS) 
 Half street flow at end of street =      5.534(CFS) 
 Depth of flow =   0.397(Ft.), Average velocity =   2.841(Ft/s) 
 Flow width (from curb towards crown)=  13.495(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      334.000 to Point/Station      329.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   241.000(Ft.) 
 Downstream point/station elevation =   240.000(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.534(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     5.534(CFS) 
 Normal flow depth in pipe =    7.20(In.) 
 Flow top width inside pipe =   17.64(In.) 
 Critical Depth =   10.88(In.) 
 Pipe flow velocity =      8.38(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    12.94 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      334.000 to Point/Station      329.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      5.160(Ac.) 
 Runoff from this stream =      5.534(CFS) 
 Time of concentration =   12.94 min. 
 Rainfall intensity =     1.312(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     21.15    28.558     10.27    0.136      1.497 
 2      0.41     0.763      5.39    0.125      2.169 
 3      5.16     5.534     12.94    0.125      1.312 
 Qmax(1) = 
     1.000 *    1.000 *    28.558) + 
     0.671 *    1.000 *     0.763) + 
     1.156 *    0.794 *     5.534) + =      34.152 
 Qmax(2) = 
     1.494 *    0.524 *    28.558) + 
     1.000 *    1.000 *     0.763) + 
     1.722 *    0.416 *     5.534) + =      27.095 
 Qmax(3) = 
     0.864 *    1.000 *    28.558) + 
     0.581 *    1.000 *     0.763) + 
     1.000 *    1.000 *     5.534) + =      30.641 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       28.558       0.763       5.534 
 Maximum flow rates at confluence using above data: 
        34.152       27.095       30.641 
 Area of streams before confluence: 
        21.149        0.410        5.160 
 Effective area values after confluence: 
        25.657       13.645       26.719 
 Results of confluence: 
 Total flow rate =     34.152(CFS) 
 Time of concentration =    10.273 min. 
 Effective stream area after confluence =     25.657(Ac.) 



 Study area average Pervious fraction(Ap) =  0.536 
 Study area average soil loss rate(Fm) =    0.134(In/Hr) 
 Study area total (this main stream) =      26.72(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      329.000 to Point/Station      335.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   240.000(Ft.) 
 Downstream point/station elevation =   201.800(Ft.) 
 Pipe length  =   393.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    34.152(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    34.152(CFS) 
 Normal flow depth in pipe =    8.97(In.) 
 Flow top width inside pipe =   37.42(In.) 
 Critical Depth =   20.85(In.) 
 Pipe flow velocity =     21.05(Ft/s) 
 Travel time through pipe =    0.31 min. 
 Time of concentration (TC) =    10.58 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      329.000 to Point/Station      335.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     25.657(Ac.) 
 Runoff from this stream =     34.152(CFS) 
 Time of concentration =   10.58 min. 
 Rainfall intensity =     1.472(In/Hr) 
 Area averaged loss rate (Fm) =    0.1341(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5362 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      336.000 to Point/Station      337.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.100 
 Decimal fraction soil group C = 0.900 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 67.70 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.255(In/Hr) 
 Max Catchment Loss (Fm) =     0.026(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   416.000(Ft.) 
 Top (of initial area) elevation =   227.000(Ft.) 
 Bottom (of initial area) elevation =   211.000(Ft.) 
 Difference in elevation =    16.000(Ft.) 
 Slope =    0.03846  s(%)=       3.85 
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.509 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.946(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.888 
 Subarea runoff =      4.804(CFS) 
 Total initial stream area =        2.780(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      337.000 to Point/Station      338.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   206.900(Ft.) 



 Downstream point/station elevation =   204.500(Ft.) 
 Pipe length  =   470.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.804(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     4.804(CFS) 
 Normal flow depth in pipe =    8.97(In.) 
 Flow top width inside pipe =   23.22(In.) 
 Critical Depth =    9.24(In.) 
 Pipe flow velocity =      4.49(Ft/s) 
 Travel time through pipe =    1.75 min. 
 Time of concentration (TC) =     8.25 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      337.000 to Point/Station      338.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      2.780(Ac.) 
 Runoff from this stream =      4.804(CFS) 
 Time of concentration =    8.25 min. 
 Rainfall intensity =     1.698(In/Hr) 
 Area averaged loss rate (Fm) =    0.0255(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.1000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      336.000 to Point/Station      339.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.2000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.050(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   364.000(Ft.) 
 Top (of initial area) elevation =   227.000(Ft.) 
 Bottom (of initial area) elevation =   223.500(Ft.) 
 Difference in elevation =     3.500(Ft.) 
 Slope =    0.00962  s(%)=       0.96 
 TC = k(0.324)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.677 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.650(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.873 
 Subarea runoff =      3.657(CFS) 
 Total initial stream area =        2.540(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      339.000 to Point/Station      338.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   216.000(Ft.) 
 Downstream point/station elevation =   204.500(Ft.) 
 Pipe length  =   164.00(Ft.)   Manning's N = 0.015 
 No. of pipes = 1  Required pipe flow  =     3.657(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     3.657(CFS) 
 Normal flow depth in pipe =    4.31(In.) 
 Flow top width inside pipe =   18.43(In.) 
 Critical Depth =    8.02(In.) 
 Pipe flow velocity =      9.53(Ft/s) 
 Travel time through pipe =    0.29 min. 
 Time of concentration (TC) =     8.96 min. 
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      339.000 to Point/Station      338.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      2.540(Ac.) 
 Runoff from this stream =      3.657(CFS) 
 Time of concentration =    8.96 min. 
 Rainfall intensity =     1.619(In/Hr) 
 Area averaged loss rate (Fm) =    0.0500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.2000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      2.78     4.804      8.25    0.025      1.698 
 2      2.54     3.657      8.96    0.050      1.619 
 Qmax(1) = 
     1.000 *    1.000 *     4.804) + 
     1.050 *    0.921 *     3.657) + =       8.340 
 Qmax(2) = 
     0.953 *    1.000 *     4.804) + 
     1.000 *    1.000 *     3.657) + =       8.236 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        4.804       3.657 
 Maximum flow rates at confluence using above data: 
         8.340        8.236 
 Area of streams before confluence: 
         2.780        2.540 
 Effective area values after confluence: 
         5.119        5.320 
 Results of confluence: 
 Total flow rate =      8.340(CFS) 
 Time of concentration =     8.255 min. 
 Effective stream area after confluence =      5.119(Ac.) 
 Study area average Pervious fraction(Ap) =  0.148 
 Study area average soil loss rate(Fm) =    0.037(In/Hr) 
 Study area total (this main stream) =       5.32(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      338.000 to Point/Station      340.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   204.500(Ft.) 
 Downstream point/station elevation =   202.400(Ft.) 
 Pipe length  =   286.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.340(CFS) 
 Given pipe size =     24.00(In.) 
 Calculated individual pipe flow  =     8.340(CFS) 
 Normal flow depth in pipe =   11.00(In.) 
 Flow top width inside pipe =   23.92(In.) 
 Critical Depth =   12.36(In.) 
 Pipe flow velocity =      5.94(Ft/s) 
 Travel time through pipe =    0.80 min. 
 Time of concentration (TC) =     9.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      338.000 to Point/Station      340.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      5.119(Ac.) 
 Runoff from this stream =      8.340(CFS) 
 Time of concentration =    9.06 min. 



 Rainfall intensity =     1.610(In/Hr) 
 Area averaged loss rate (Fm) =    0.0372(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.1477 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      341.000 to Point/Station      342.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.2000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.050(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   252.000(Ft.) 
 Bottom (of initial area) elevation =   221.500(Ft.) 
 Difference in elevation =    30.500(Ft.) 
 Slope =    0.10167  s(%)=      10.17 
 TC = k(0.324)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.011 min. 
 Rainfall intensity =      2.261(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.880 
 Subarea runoff =      2.348(CFS) 
 Total initial stream area =        1.180(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      342.000 to Point/Station      343.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   221.500(Ft.) 
 End of street segment elevation =   219.000(Ft.) 
 Length of street segment  =   215.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.883(CFS) 
 Depth of flow =   0.298(Ft.), Average velocity =   2.255(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.568(Ft.) 
 Flow velocity =   2.26(Ft/s) 
 Travel time =    1.59 min.     TC =    6.60  min. 
  Adding area flow to street 
 APARTMENT subarea type                       
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.2000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.050(In/Hr) 
 Rainfall intensity =      1.930(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.877 
 Subarea runoff =      2.949(CFS) for    1.950(Ac.) 
 Total runoff =      5.296(CFS) Total area =        3.13(Ac.) 



 Area averaged Fm value =    0.050(In/Hr) 
 Street flow at end of street =      5.296(CFS) 
 Half street flow at end of street =      2.648(CFS) 
 Depth of flow =   0.324(Ft.), Average velocity =   2.418(Ft/s) 
 Flow width (from curb towards crown)=   9.842(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      343.000 to Point/Station      340.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   211.000(Ft.) 
 Downstream point/station elevation =   202.400(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.296(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     5.296(CFS) 
 Normal flow depth in pipe =    4.13(In.) 
 Flow top width inside pipe =   15.13(In.) 
 Critical Depth =   10.65(In.) 
 Pipe flow velocity =     17.32(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     6.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      343.000 to Point/Station      340.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      3.130(Ac.) 
 Runoff from this stream =      5.296(CFS) 
 Time of concentration =    6.64 min. 
 Rainfall intensity =     1.923(In/Hr) 
 Area averaged loss rate (Fm) =    0.0500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.2000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      344.000 to Point/Station      345.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 APARTMENT subarea type                       
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.2000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.050(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   263.000(Ft.) 
 Top (of initial area) elevation =   225.000(Ft.) 
 Bottom (of initial area) elevation =   221.500(Ft.) 
 Difference in elevation =     3.500(Ft.) 
 Slope =    0.01331  s(%)=       1.33 
 TC = k(0.324)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.140 min. 
 Rainfall intensity =      1.845(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.876 
 Subarea runoff =      1.519(CFS) 
 Total initial stream area =        0.940(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      345.000 to Point/Station      346.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   221.500(Ft.) 
 End of street segment elevation =   219.000(Ft.) 
 Length of street segment  =   241.000(Ft.) 



 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  22.000(Ft.) 
 Distance from crown to crossfall grade break  =  18.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.025 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.213(CFS) 
 Depth of flow =   0.346(Ft.), Average velocity =   2.419(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.963(Ft.) 
 Flow velocity =   2.42(Ft/s) 
 Travel time =    1.66 min.     TC =    8.80  min. 
  Adding area flow to street 
 APARTMENT subarea type                       
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.2000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.050(In/Hr) 
 Rainfall intensity =      1.636(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.872 
 Subarea runoff =      3.307(CFS) for    2.440(Ac.) 
 Total runoff =      4.826(CFS) Total area =        3.38(Ac.) 
 Area averaged Fm value =    0.050(In/Hr) 
 Street flow at end of street =      4.826(CFS) 
 Half street flow at end of street =      4.826(CFS) 
 Depth of flow =   0.386(Ft.), Average velocity =   2.662(Ft/s) 
 Flow width (from curb towards crown)=  12.986(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      346.000 to Point/Station      340.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   211.000(Ft.) 
 Downstream point/station elevation =   202.400(Ft.) 
 Pipe length  =    42.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.826(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     4.826(CFS) 
 Normal flow depth in pipe =    3.87(In.) 
 Flow top width inside pipe =   14.79(In.) 
 Critical Depth =   10.14(In.) 
 Pipe flow velocity =     17.28(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     8.84 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      346.000 to Point/Station      340.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 3 
 Stream flow area =      3.380(Ac.) 
 Runoff from this stream =      4.826(CFS) 
 Time of concentration =    8.84 min. 
 Rainfall intensity =     1.632(In/Hr) 
 Area averaged loss rate (Fm) =    0.0500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.2000 
 Summary of stream data: 
 



 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1      5.12     8.340      9.06    0.037      1.610 
 2      3.13     5.296      6.64    0.050      1.923 
 3      3.38     4.826      8.84    0.050      1.632 
 Qmax(1) = 
     1.000 *    1.000 *     8.340) + 
     0.833 *    1.000 *     5.296) + 
     0.986 *    1.000 *     4.826) + =      17.507 
 Qmax(2) = 
     1.199 *    0.733 *     8.340) + 
     1.000 *    1.000 *     5.296) + 
     1.184 *    0.751 *     4.826) + =      16.926 
 Qmax(3) = 
     1.014 *    0.976 *     8.340) + 
     0.845 *    1.000 *     5.296) + 
     1.000 *    1.000 *     4.826) + =      17.557 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        8.340       5.296       4.826 
 Maximum flow rates at confluence using above data: 
        17.507       16.926       17.557 
 Area of streams before confluence: 
         5.119        3.130        3.380 
 Effective area values after confluence: 
        11.629        9.425       11.507 
 Results of confluence: 
 Total flow rate =     17.557(CFS) 
 Time of concentration =     8.841 min. 
 Effective stream area after confluence =     11.507(Ac.) 
 Study area average Pervious fraction(Ap) =  0.177 
 Study area average soil loss rate(Fm) =    0.044(In/Hr) 
 Study area total (this main stream) =      11.63(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      340.000 to Point/Station      335.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   202.400(Ft.) 
 Downstream point/station elevation =   201.800(Ft.) 
 Pipe length  =   260.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    17.557(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    17.557(CFS) 
 Normal flow depth in pipe =   19.01(In.) 
 Flow top width inside pipe =   35.94(In.) 
 Critical Depth =   16.09(In.) 
 Pipe flow velocity =      4.64(Ft/s) 
 Travel time through pipe =    0.93 min. 
 Time of concentration (TC) =     9.78 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      340.000 to Point/Station      335.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     11.507(Ac.) 
 Runoff from this stream =     17.557(CFS) 
 Time of concentration =    9.78 min. 
 Rainfall intensity =     1.541(In/Hr) 
 Area averaged loss rate (Fm) =    0.0444(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.1770 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 



  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     25.66    34.152     10.58    0.134      1.472 
 2     11.51    17.557      9.78    0.044      1.541 
 Qmax(1) = 
     1.000 *    1.000 *    34.152) + 
     0.954 *    1.000 *    17.557) + =      50.903 
 Qmax(2) = 
     1.051 *    0.924 *    34.152) + 
     1.000 *    1.000 *    17.557) + =      50.720 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       35.152      18.557 
 Maximum flow rates at confluence using above data: 
        50.903       50.720 
 Area of streams before confluence: 
        25.657       11.507 
 Effective area values after confluence: 
        37.163       35.205 
 
 
 Results of confluence: 
 Total flow rate =     50.903(CFS) 
 Time of concentration =    10.584 min. 
 Effective stream area after confluence  =     37.163(Ac.) 
 Study area average Pervious fraction(Ap) =  0.425 
 Study area average soil loss rate(Fm) =    0.106(In/Hr) 
 Study area total =      37.16(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      335.000 to Point/Station      347.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   201.800(Ft.) 
 Downstream point/station elevation =   200.700(Ft.) 
 Pipe length  =   133.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    50.903(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    50.903(CFS) 
 Normal flow depth in pipe =   20.80(In.) 
 Flow top width inside pipe =   47.57(In.) 
 Critical Depth =   25.69(In.) 
 Pipe flow velocity =      9.75(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =    10.81 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      335.000 to Point/Station      347.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     37.163(Ac.) 
 Runoff from this stream =     50.903(CFS) 
 Time of concentration =   10.81 min. 
 Rainfall intensity =     1.454(In/Hr) 
 Area averaged loss rate (Fm) =    0.1063(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.4250 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      330.000 to Point/Station      348.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 



 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   250.000(Ft.) 
 Top (of initial area) elevation =   247.000(Ft.) 
 Bottom (of initial area) elevation =   229.000(Ft.) 
 Difference in elevation =    18.000(Ft.) 
 Slope =    0.07200  s(%)=       7.20 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.993 min. 
 Rainfall intensity =      2.040(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.845 
 Subarea runoff =      0.862(CFS) 
 Total initial stream area =        0.500(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      348.000 to Point/Station      349.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   229.000(Ft.) 
 End of street segment elevation =   213.000(Ft.) 
 Length of street segment  =   254.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      1.443(CFS) 
 Depth of flow =   0.219(Ft.), Average velocity =   4.232(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   4.630(Ft.) 
 Flow velocity =   4.23(Ft/s) 
 Travel time =    1.00 min.     TC =    6.99  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.867(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.840 
 Subarea runoff =      1.067(CFS) for    0.730(Ac.) 
 Total runoff =      1.929(CFS) Total area =        1.23(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      1.929(CFS) 
 Half street flow at end of street =      1.929(CFS) 
 Depth of flow =   0.238(Ft.), Average velocity =   4.425(Ft/s) 
 Flow width (from curb towards crown)=   5.560(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      349.000 to Point/Station      347.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   201.500(Ft.) 
 Downstream point/station elevation =   200.700(Ft.) 



 Pipe length  =    34.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.929(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     1.929(CFS) 
 Normal flow depth in pipe =    4.20(In.) 
 Flow top width inside pipe =   15.23(In.) 
 Critical Depth =    6.27(In.) 
 Pipe flow velocity =      6.14(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =     7.09 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      349.000 to Point/Station      347.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.230(Ac.) 
 Runoff from this stream =      1.929(CFS) 
 Time of concentration =    7.09 min. 
 Rainfall intensity =     1.853(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      334.000 to Point/Station      350.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   250.000(Ft.) 
 Top (of initial area) elevation =   247.000(Ft.) 
 Bottom (of initial area) elevation =   229.000(Ft.) 
 Difference in elevation =    18.000(Ft.) 
 Slope =    0.07200  s(%)=       7.20 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.993 min. 
 Rainfall intensity =      2.040(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.845 
 Subarea runoff =      0.362(CFS) 
 Total initial stream area =        0.210(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      350.000 to Point/Station      351.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   229.000(Ft.) 
 End of street segment elevation =   213.000(Ft.) 
 Length of street segment  =   266.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  22.000(Ft.) 
 Distance from crown to crossfall grade break  =  18.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.025 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 



 Estimated mean flow rate at midpoint of street =      0.560(CFS) 
 Depth of flow =   0.151(Ft.), Average velocity =   4.103(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   2.000(Ft.) 
 Flow velocity =   4.10(Ft/s) 
 Travel time =    1.08 min.     TC =    7.07  min. 
  Adding area flow to street 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Rainfall intensity =      1.855(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.839 
 Subarea runoff =      0.323(CFS) for    0.230(Ac.) 
 Total runoff =      0.685(CFS) Total area =        0.44(Ac.) 
 Area averaged Fm value =    0.125(In/Hr) 
 Street flow at end of street =      0.685(CFS) 
 Half street flow at end of street =      0.685(CFS) 
 Depth of flow =   0.163(Ft.), Average velocity =   4.315(Ft/s) 
 Flow width (from curb towards crown)=   2.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      351.000 to Point/Station      347.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   201.500(Ft.) 
 Downstream point/station elevation =   200.700(Ft.) 
 Pipe length  =    43.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.685(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     0.685(CFS) 
 Normal flow depth in pipe =    2.68(In.) 
 Flow top width inside pipe =   12.81(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =      4.17(Ft/s) 
 Travel time through pipe =    0.17 min. 
 Time of concentration (TC) =     7.25 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      351.000 to Point/Station      347.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.440(Ac.) 
 Runoff from this stream =      0.685(CFS) 
 Time of concentration =    7.25 min. 
 Rainfall intensity =     1.830(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     37.16    50.903     10.81    0.106      1.454 
 2      1.23     1.929      7.09    0.125      1.853 
 3      0.44     0.685      7.25    0.125      1.830 
 Qmax(1) = 
     1.000 *    1.000 *    50.903) + 
     0.769 *    1.000 *     1.929) + 
     0.780 *    1.000 *     0.685) + =      52.921 
 Qmax(2) = 
     1.296 *    0.655 *    50.903) + 



     1.000 *    1.000 *     1.929) + 
     1.014 *    0.978 *     0.685) + =      45.849 
 Qmax(3) = 
     1.279 *    0.670 *    50.903) + 
     0.986 *    1.000 *     1.929) + 
     1.000 *    1.000 *     0.685) + =      46.207 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       50.903       1.929       0.685 
 Maximum flow rates at confluence using above data: 
        52.921       45.849       46.207 
 Area of streams before confluence: 
        37.163        1.230        0.440 
 Effective area values after confluence: 
        38.833       26.018       26.577 
 Results of confluence: 
 Total flow rate =     52.921(CFS) 
 Time of concentration =    10.811 min. 
 Effective stream area after confluence =     38.833(Ac.) 
 Study area average Pervious fraction(Ap) =  0.428 
 Study area average soil loss rate(Fm) =    0.107(In/Hr) 
 Study area total (this main stream) =      38.83(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      347.000 to Point/Station      352.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   200.700(Ft.) 
 Downstream point/station elevation =   200.000(Ft.) 
 Pipe length  =   227.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    52.921(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    52.921(CFS) 
 Normal flow depth in pipe =   28.57(In.) 
 Flow top width inside pipe =   47.12(In.) 
 Critical Depth =   26.21(In.) 
 Pipe flow velocity =      6.79(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =    11.37 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      347.000 to Point/Station      352.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     38.833(Ac.) 
 Runoff from this stream =     52.921(CFS) 
 Time of concentration =   11.37 min. 
 Rainfall intensity =     1.413(In/Hr) 
 Area averaged loss rate (Fm) =    0.1071(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.4282 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      353.000 to Point/Station      354.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 



 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   380.000(Ft.) 
 Bottom (of initial area) elevation =   310.000(Ft.) 
 Difference in elevation =    70.000(Ft.) 
 Slope =    0.23333  s(%)=      23.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.248 min. 
 Rainfall intensity =      1.590(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.759 
 Subarea runoff =      1.399(CFS) 
 Total initial stream area =        1.160(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      354.000 to Point/Station      355.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      4.743(CFS) 
 Depth of flow =   0.170(Ft.), Average velocity =   3.296(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      4.743(CFS) 
   '     '  flow top width =     16.966(Ft.) 
   '     '    velocity=    3.296(Ft/s) 
   '     '  area =      1.439(Sq.Ft) 
   '     '  Froude number =     1.994  
 
 Upstream point elevation =   310.000(Ft.) 
 Downstream point elevation =   231.000(Ft.) 
 Flow length =   665.000(Ft.) 
 Travel time  =    3.36 min. 
 Time of concentration =   12.61 min. 
 Depth of flow =   0.170(Ft.) 
 Average velocity =   3.296(Ft/s) 
 Total irregular channel flow =     4.743(CFS) 
 Irregular channel normal depth above invert elev. =   0.170(Ft.) 
 Average velocity of channel(s) =   3.296(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.331(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.731 
 Subarea runoff =      6.618(CFS) for    7.080(Ac.) 
 Total runoff =      8.017(CFS) Total area =        8.24(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.207(Ft.), Average velocity =   3.758(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      355.000 to Point/Station      352.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     11.054(CFS) 
 Depth of flow =   0.273(Ft.), Average velocity =   2.967(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 



 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     11.054(CFS) 
   '     '  flow top width =     27.297(Ft.) 
   '     '    velocity=    2.967(Ft/s) 
   '     '  area =      3.726(Sq.Ft) 
   '     '  Froude number =     1.415  
 
 Upstream point elevation =   231.000(Ft.) 
 Downstream point elevation =   200.000(Ft.) 
 Flow length =   607.000(Ft.) 
 Travel time  =    3.41 min. 
 Time of concentration =   16.02 min. 
 Depth of flow =   0.273(Ft.) 
 Average velocity =   2.967(Ft/s) 
 Total irregular channel flow =    11.054(CFS) 
 Irregular channel normal depth above invert elev. =   0.273(Ft.) 
 Average velocity of channel(s) =   2.967(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.160(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.706 
 Subarea runoff =      5.983(CFS) for    8.850(Ac.) 
 Total runoff =     14.000(CFS) Total area =       17.09(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.298(Ft.), Average velocity =   3.147(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      355.000 to Point/Station      352.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     17.090(Ac.) 
 Runoff from this stream =     14.000(CFS) 
 Time of concentration =   16.02 min. 
 Rainfall intensity =     1.160(In/Hr) 
 Area averaged loss rate (Fm) =    0.2500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      356.000 to Point/Station      357.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =   540.000(Ft.) 
 Bottom (of initial area) elevation =   485.000(Ft.) 



 Difference in elevation =    55.000(Ft.) 
 Slope =    0.18333  s(%)=      18.33 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.705 min. 
 Rainfall intensity =      1.547(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.755 
 Subarea runoff =      1.588(CFS) 
 Total initial stream area =        1.360(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      357.000 to Point/Station      358.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      5.526(CFS) 
 Depth of flow =   0.182(Ft.), Average velocity =   3.329(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      5.526(CFS) 
   '     '  flow top width =     18.220(Ft.) 
   '     '    velocity=    3.329(Ft/s) 
   '     '  area =      1.660(Sq.Ft) 
   '     '  Froude number =     1.944  
 
 Upstream point elevation =   485.000(Ft.) 
 Downstream point elevation =   415.000(Ft.) 
 Flow length =   635.000(Ft.) 
 Travel time  =    3.18 min. 
 Time of concentration =   12.88 min. 
 Depth of flow =   0.182(Ft.) 
 Average velocity =   3.329(Ft/s) 
 Total irregular channel flow =     5.526(CFS) 
 Irregular channel normal depth above invert elev. =   0.182(Ft.) 
 Average velocity of channel(s) =   3.329(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.315(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.729 
 Subarea runoff =      7.804(CFS) for    8.440(Ac.) 
 Total runoff =      9.391(CFS) Total area =        9.80(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.222(Ft.), Average velocity =   3.801(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      358.000 to Point/Station      359.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     20.524(CFS) 
 Depth of flow =   0.287(Ft.), Average velocity =   4.976(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 



  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     20.524(CFS) 
   '     '  flow top width =     28.722(Ft.) 
   '     '    velocity=    4.976(Ft/s) 
   '     '  area =      4.125(Sq.Ft) 
   '     '  Froude number =     2.314  
 
 Upstream point elevation =   415.000(Ft.) 
 Downstream point elevation =   273.000(Ft.) 
 Flow length =  1058.000(Ft.) 
 Travel time  =    3.54 min. 
 Time of concentration =   16.43 min. 
 Depth of flow =   0.287(Ft.) 
 Average velocity =   4.976(Ft/s) 
 Total irregular channel flow =    20.524(CFS) 
 Irregular channel normal depth above invert elev. =   0.287(Ft.) 
 Average velocity of channel(s) =   4.976(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Rainfall intensity =      1.144(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.703 
 Subarea runoff =     22.208(CFS) for   29.490(Ac.) 
 Total runoff =     31.599(CFS) Total area =       39.29(Ac.) 
 Area averaged Fm value =    0.250(In/Hr) 
 Depth of flow =   0.338(Ft.), Average velocity =   5.543(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      359.000 to Point/Station      360.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   267.000(Ft.) 
 Downstream point/station elevation =   266.000(Ft.) 
 Pipe length  =   111.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    31.599(CFS) 
 Given pipe size =     48.00(In.) 
 Calculated individual pipe flow  =    31.599(CFS) 
 Normal flow depth in pipe =   15.72(In.) 
 Flow top width inside pipe =   45.05(In.) 
 Critical Depth =   20.02(In.) 
 Pipe flow velocity =      8.83(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =    16.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      359.000 to Point/Station      360.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 1 
 Stream flow area =     39.290(Ac.) 
 Runoff from this stream =     31.599(CFS) 
 Time of concentration =   16.64 min. 
 Rainfall intensity =     1.135(In/Hr) 
 Area averaged loss rate (Fm) =    0.2500(In/Hr) 
 Area averaged Pervious ratio (Ap) = 1.0000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      361.000 to Point/Station      362.000 
 **** INITIAL AREA EVALUATION **** 



 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   597.000(Ft.) 
 Top (of initial area) elevation =   407.000(Ft.) 
 Bottom (of initial area) elevation =   380.000(Ft.) 
 Difference in elevation =    27.000(Ft.) 
 Slope =    0.04523  s(%)=       4.52 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.317 min. 
 NOTE: Distance EXCEEDS recommended maximum value of   328.084(Ft.) 
 for this Development Type 
 Rainfall intensity =      1.584(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.829 
 Subarea runoff =     10.056(CFS) 
 Total initial stream area =        7.660(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      362.000 to Point/Station      360.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   372.000(Ft.) 
 Downstream point/station elevation =   266.000(Ft.) 
 Pipe length  =   750.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.056(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =    10.056(CFS) 
 Normal flow depth in pipe =    6.19(In.) 
 Flow top width inside pipe =   17.10(In.) 
 Critical Depth =   14.67(In.) 
 Pipe flow velocity =     18.67(Ft/s) 
 Travel time through pipe =    0.67 min. 
 Time of concentration (TC) =     9.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      362.000 to Point/Station      360.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 2 
 Stream flow area =      7.660(Ac.) 
 Runoff from this stream =     10.056(CFS) 
 Time of concentration =    9.99 min. 
 Rainfall intensity =     1.522(In/Hr) 
 Area averaged loss rate (Fm) =    0.1250(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.5000 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     39.29    31.599     16.64    0.250      1.135 
 2      7.66    10.056      9.99    0.125      1.522 
 Qmax(1) = 
     1.000 *    1.000 *    31.599) + 
     0.723 *    1.000 *    10.056) + =      38.873 
 Qmax(2) = 
     1.437 *    0.600 *    31.599) + 
     1.000 *    1.000 *    10.056) + =      37.303 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 



       31.599      10.056 
 Maximum flow rates at confluence using above data: 
        38.873       37.303 
 Area of streams before confluence: 
        39.290        7.660 
 Effective area values after confluence: 
        46.950       31.243 
 Results of confluence: 
 Total flow rate =     38.873(CFS) 
 Time of concentration =    16.637 min. 
 Effective stream area after confluence =     46.950(Ac.) 
 Study area average Pervious fraction(Ap) =  0.918 
 Study area average soil loss rate(Fm) =    0.230(In/Hr) 
 Study area total (this main stream) =      46.95(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      360.000 to Point/Station      352.000 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   266.000(Ft.) 
 Downstream point/station elevation =   200.000(Ft.) 
 Pipe length  =  1386.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    38.873(CFS) 
 Given pipe size =     36.00(In.) 
 Calculated individual pipe flow  =    38.873(CFS) 
 Normal flow depth in pipe =   12.70(In.) 
 Flow top width inside pipe =   34.41(In.) 
 Critical Depth =   24.36(In.) 
 Pipe flow velocity =     17.43(Ft/s) 
 Travel time through pipe =    1.33 min. 
 Time of concentration (TC) =    17.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      360.000 to Point/Station      352.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =     46.950(Ac.) 
 Runoff from this stream =     38.873(CFS) 
 Time of concentration =   17.96 min. 
 Rainfall intensity =     1.086(In/Hr) 
 Area averaged loss rate (Fm) =    0.2296(In/Hr) 
 Area averaged Pervious ratio (Ap) = 0.9184 
 Summary of stream data: 
 
 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity 
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr) 
 
 
 1     38.83    52.921     11.37    0.107      1.413 
 2     17.09    14.000     16.02    0.250      1.160 
 3     46.95    38.873     17.96    0.230      1.086 
 Qmax(1) = 
     1.000 *    1.000 *    52.921) + 
     1.277 *    0.710 *    14.000) + 
     1.381 *    0.633 *    38.873) + =      99.581 
 Qmax(2) = 
     0.807 *    1.000 *    52.921) + 
     1.000 *    1.000 *    14.000) + 
     1.086 *    0.892 *    38.873) + =      94.340 
 Qmax(3) = 
     0.750 *    1.000 *    52.921) + 
     0.919 *    1.000 *    14.000) + 
     1.000 *    1.000 *    38.873) + =      91.436 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       53.921      15.000      39.873 



 Maximum flow rates at confluence using above data: 
        99.581       94.340       91.436 
 Area of streams before confluence: 
        38.833       17.090       46.950 
 Effective area values after confluence: 
        80.675       97.799      102.873 
 
 
 Results of confluence: 
 Total flow rate =     99.581(CFS) 
 Time of concentration =    11.368 min. 
 Effective stream area after confluence  =     80.675(Ac.) 
 Study area average Pervious fraction(Ap) =  0.747 
 Study area average soil loss rate(Fm) =    0.187(In/Hr) 
 Study area total =     102.87(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      360.000 to Point/Station      352.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 The area added to the existing stream with this TC 
 does not add flow per Para 6b, Page D-15 of the OCHM,  
 therefore the upstream flow rate of Q =     99.581(CFS) is being used 
 Time of concentration =    11.37 min. 
 Rainfall intensity =      1.413(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.778 
 Subarea runoff =      0.000(CFS) for    6.730(Ac.) 
 Total runoff =     99.581(CFS) Total area =       87.40(Ac.) 
 Area averaged Fm value =    0.192(In/Hr) 
 End of computations, total study area =          117.28 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.748  
 Area averaged SCS curve number (AMC 2) =  74.6 
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 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 6407 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'C' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, FEBRUARY 5, 2018 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  74.6       0.3          0.00     B     0.300     0.748    0.224 
  74.6     117.0          1.00     C     0.250     0.748    0.187 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.187 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.21   0.002         74.6      56.5       7.69     0.016 
      0.07   0.001         98.0      98.0       0.20     0.890 
 
     87.52   0.746         74.6      56.5       7.69     0.016 
     29.48   0.251         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.236 
 Area-averaged low loss fraction, Yb =  0.764 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.190 (hours) 
 Watershed area =     117.28(Ac.) 
 Catchment Lag time =   0.152 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 54.9692 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.187(In/Hr) 
 Average low loss rate fraction (Yb) = 0.764 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 



 Rainfall depth area reduction factors: 
 Using a total area of     117.28(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 0.995     Adjusted rainfall =  0.189(In) 
 30-minute factor = 0.995    Adjusted rainfall =  0.398(In) 
 1-hour factor = 0.995       Adjusted rainfall =  0.527(In) 
 3-hour factor = 0.999       Adjusted rainfall =  0.889(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =      1418.36 (CFS)) 
 
   1                4.907                  69.603 
   2               30.981                 369.816 
   3               67.444                 517.174 
   4               80.808                 189.555 
   5               88.543                 109.705 
   6               93.454                  69.653 
   7               96.452                  42.525 
   8               98.014                  22.150 
   9               98.670                   9.318 
  10               99.132                   6.549 
  11               99.517                   5.452 
  12               99.827                   4.401 
  13              100.000                   2.455 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1890               0.1890 
   2              0.2520               0.0631 
   3              0.2983               0.0462 
   4              0.3361               0.0379 
   5              0.3688               0.0327 
   6              0.3978               0.0290 
   7              0.4235               0.0257 
   8              0.4471               0.0236 
   9              0.4690               0.0219 
  10              0.4895               0.0205 
  11              0.5088               0.0193 
  12              0.5271               0.0183 
  13              0.5476               0.0205 
  14              0.5672               0.0197 
  15              0.5862               0.0189 
  16              0.6045               0.0183 
  17              0.6222               0.0177 
  18              0.6393               0.0172 
  19              0.6560               0.0167 
  20              0.6722               0.0162 
  21              0.6880               0.0158 
  22              0.7035               0.0154 
  23              0.7185               0.0150 
  24              0.7332               0.0147 
  25              0.7476               0.0144 
  26              0.7617               0.0141 
  27              0.7755               0.0138 
  28              0.7891               0.0135 
  29              0.8024               0.0133 
  30              0.8154               0.0131 
  31              0.8283               0.0128 
  32              0.8409               0.0126 
  33              0.8533               0.0124 
  34              0.8655               0.0122 
  35              0.8775               0.0120 
  36              0.8894               0.0119 
  37              0.9005               0.0112 



  38              0.9116               0.0110 
  39              0.9224               0.0108 
  40              0.9331               0.0107 
  41              0.9437               0.0106 
  42              0.9541               0.0104 
  43              0.9644               0.0103 
  44              0.9745               0.0102 
  45              0.9845               0.0100 
  46              0.9944               0.0099 
  47              1.0042               0.0098 
  48              1.0139               0.0097 
  49              1.0235               0.0096 
  50              1.0329               0.0095 
  51              1.0423               0.0094 
  52              1.0515               0.0093 
  53              1.0607               0.0092 
  54              1.0698               0.0091 
  55              1.0788               0.0090 
  56              1.0876               0.0089 
  57              1.0964               0.0088 
  58              1.1052               0.0087 
  59              1.1138               0.0086 
  60              1.1224               0.0086 
  61              1.1308               0.0085 
  62              1.1393               0.0084 
  63              1.1476               0.0083 
  64              1.1559               0.0083 
  65              1.1640               0.0082 
  66              1.1722               0.0081 
  67              1.1802               0.0081 
  68              1.1882               0.0080 
  69              1.1961               0.0079 
  70              1.2040               0.0079 
  71              1.2118               0.0078 
  72              1.2196               0.0077 
  73              1.2259               0.0063 
  74              1.2321               0.0063 
  75              1.2383               0.0062 
  76              1.2445               0.0062 
  77              1.2506               0.0061 
  78              1.2567               0.0061 
  79              1.2627               0.0060 
  80              1.2686               0.0060 
  81              1.2746               0.0059 
  82              1.2804               0.0059 
  83              1.2863               0.0058 
  84              1.2920               0.0058 
  85              1.2978               0.0057 
  86              1.3035               0.0057 
  87              1.3091               0.0057 
  88              1.3147               0.0056 
  89              1.3203               0.0056 
  90              1.3259               0.0055 
  91              1.3314               0.0055 
  92              1.3368               0.0055 
  93              1.3422               0.0054 
  94              1.3476               0.0054 
  95              1.3530               0.0054 
  96              1.3583               0.0053 
  97              1.3636               0.0053 
  98              1.3688               0.0052 
  99              1.3740               0.0052 
 100              1.3792               0.0052 
 101              1.3844               0.0051 
 102              1.3895               0.0051 
 103              1.3946               0.0051 
 104              1.3996               0.0051 
 105              1.4047               0.0050 
 106              1.4097               0.0050 
 107              1.4146               0.0050 
 108              1.4196               0.0049 



 109              1.4245               0.0049 
 110              1.4293               0.0049 
 111              1.4342               0.0049 
 112              1.4390               0.0048 
 113              1.4438               0.0048 
 114              1.4486               0.0048 
 115              1.4533               0.0047 
 116              1.4581               0.0047 
 117              1.4628               0.0047 
 118              1.4674               0.0047 
 119              1.4721               0.0046 
 120              1.4767               0.0046 
 121              1.4813               0.0046 
 122              1.4859               0.0046 
 123              1.4904               0.0045 
 124              1.4949               0.0045 
 125              1.4994               0.0045 
 126              1.5039               0.0045 
 127              1.5084               0.0045 
 128              1.5128               0.0044 
 129              1.5172               0.0044 
 130              1.5216               0.0044 
 131              1.5260               0.0044 
 132              1.5304               0.0044 
 133              1.5347               0.0043 
 134              1.5390               0.0043 
 135              1.5433               0.0043 
 136              1.5476               0.0043 
 137              1.5518               0.0043 
 138              1.5560               0.0042 
 139              1.5603               0.0042 
 140              1.5645               0.0042 
 141              1.5686               0.0042 
 142              1.5728               0.0042 
 143              1.5769               0.0041 
 144              1.5810               0.0041 
 145              1.5852               0.0041 
 146              1.5892               0.0041 
 147              1.5933               0.0041 
 148              1.5974               0.0041 
 149              1.6014               0.0040 
 150              1.6054               0.0040 
 151              1.6094               0.0040 
 152              1.6134               0.0040 
 153              1.6174               0.0040 
 154              1.6213               0.0040 
 155              1.6252               0.0039 
 156              1.6292               0.0039 
 157              1.6331               0.0039 
 158              1.6370               0.0039 
 159              1.6408               0.0039 
 160              1.6447               0.0039 
 161              1.6485               0.0038 
 162              1.6524               0.0038 
 163              1.6562               0.0038 
 164              1.6600               0.0038 
 165              1.6638               0.0038 
 166              1.6675               0.0038 
 167              1.6713               0.0038 
 168              1.6750               0.0037 
 169              1.6787               0.0037 
 170              1.6825               0.0037 
 171              1.6862               0.0037 
 172              1.6898               0.0037 
 173              1.6935               0.0037 
 174              1.6972               0.0037 
 175              1.7008               0.0036 
 176              1.7045               0.0036 
 177              1.7081               0.0036 
 178              1.7117               0.0036 
 179              1.7153               0.0036 



 180              1.7189               0.0036 
 181              1.7224               0.0036 
 182              1.7260               0.0036 
 183              1.7295               0.0035 
 184              1.7331               0.0035 
 185              1.7366               0.0035 
 186              1.7401               0.0035 
 187              1.7436               0.0035 
 188              1.7471               0.0035 
 189              1.7506               0.0035 
 190              1.7540               0.0035 
 191              1.7575               0.0035 
 192              1.7609               0.0034 
 193              1.7643               0.0034 
 194              1.7678               0.0034 
 195              1.7712               0.0034 
 196              1.7746               0.0034 
 197              1.7780               0.0034 
 198              1.7813               0.0034 
 199              1.7847               0.0034 
 200              1.7880               0.0034 
 201              1.7914               0.0033 
 202              1.7947               0.0033 
 203              1.7980               0.0033 
 204              1.8014               0.0033 
 205              1.8047               0.0033 
 206              1.8080               0.0033 
 207              1.8112               0.0033 
 208              1.8145               0.0033 
 209              1.8178               0.0033 
 210              1.8210               0.0033 
 211              1.8243               0.0032 
 212              1.8275               0.0032 
 213              1.8307               0.0032 
 214              1.8339               0.0032 
 215              1.8371               0.0032 
 216              1.8403               0.0032 
 217              1.8435               0.0032 
 218              1.8467               0.0032 
 219              1.8499               0.0032 
 220              1.8530               0.0032 
 221              1.8562               0.0032 
 222              1.8593               0.0031 
 223              1.8624               0.0031 
 224              1.8656               0.0031 
 225              1.8687               0.0031 
 226              1.8718               0.0031 
 227              1.8749               0.0031 
 228              1.8780               0.0031 
 229              1.8811               0.0031 
 230              1.8841               0.0031 
 231              1.8872               0.0031 
 232              1.8903               0.0031 
 233              1.8933               0.0030 
 234              1.8963               0.0030 
 235              1.8994               0.0030 
 236              1.9024               0.0030 
 237              1.9054               0.0030 
 238              1.9084               0.0030 
 239              1.9114               0.0030 
 240              1.9144               0.0030 
 241              1.9174               0.0030 
 242              1.9204               0.0030 
 243              1.9233               0.0030 
 244              1.9263               0.0030 
 245              1.9292               0.0030 
 246              1.9322               0.0029 
 247              1.9351               0.0029 
 248              1.9381               0.0029 
 249              1.9410               0.0029 
 250              1.9439               0.0029 



 251              1.9468               0.0029 
 252              1.9497               0.0029 
 253              1.9526               0.0029 
 254              1.9555               0.0029 
 255              1.9584               0.0029 
 256              1.9612               0.0029 
 257              1.9641               0.0029 
 258              1.9670               0.0029 
 259              1.9698               0.0029 
 260              1.9727               0.0028 
 261              1.9755               0.0028 
 262              1.9783               0.0028 
 263              1.9812               0.0028 
 264              1.9840               0.0028 
 265              1.9868               0.0028 
 266              1.9896               0.0028 
 267              1.9924               0.0028 
 268              1.9952               0.0028 
 269              1.9980               0.0028 
 270              2.0007               0.0028 
 271              2.0035               0.0028 
 272              2.0063               0.0028 
 273              2.0090               0.0028 
 274              2.0118               0.0028 
 275              2.0145               0.0027 
 276              2.0173               0.0027 
 277              2.0200               0.0027 
 278              2.0227               0.0027 
 279              2.0255               0.0027 
 280              2.0282               0.0027 
 281              2.0309               0.0027 
 282              2.0336               0.0027 
 283              2.0363               0.0027 
 284              2.0390               0.0027 
 285              2.0417               0.0027 
 286              2.0444               0.0027 
 287              2.0470               0.0027 
 288              2.0497               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0020              0.0006 
   2              0.0027           0.0020              0.0006 
   3              0.0027           0.0021              0.0006 
   4              0.0027           0.0021              0.0006 
   5              0.0027           0.0021              0.0006 
   6              0.0027           0.0021              0.0006 
   7              0.0027           0.0021              0.0006 
   8              0.0027           0.0021              0.0006 
   9              0.0027           0.0021              0.0006 
  10              0.0027           0.0021              0.0006 
  11              0.0028           0.0021              0.0007 
  12              0.0028           0.0021              0.0007 
  13              0.0028           0.0021              0.0007 
  14              0.0028           0.0021              0.0007 
  15              0.0028           0.0021              0.0007 
  16              0.0028           0.0021              0.0007 
  17              0.0028           0.0022              0.0007 
  18              0.0028           0.0022              0.0007 
  19              0.0028           0.0022              0.0007 
  20              0.0028           0.0022              0.0007 
  21              0.0029           0.0022              0.0007 
  22              0.0029           0.0022              0.0007 
  23              0.0029           0.0022              0.0007 
  24              0.0029           0.0022              0.0007 
  25              0.0029           0.0022              0.0007 
  26              0.0029           0.0022              0.0007 
  27              0.0029           0.0022              0.0007 
  28              0.0029           0.0022              0.0007 



  29              0.0029           0.0023              0.0007 
  30              0.0030           0.0023              0.0007 
  31              0.0030           0.0023              0.0007 
  32              0.0030           0.0023              0.0007 
  33              0.0030           0.0023              0.0007 
  34              0.0030           0.0023              0.0007 
  35              0.0030           0.0023              0.0007 
  36              0.0030           0.0023              0.0007 
  37              0.0030           0.0023              0.0007 
  38              0.0030           0.0023              0.0007 
  39              0.0031           0.0023              0.0007 
  40              0.0031           0.0023              0.0007 
  41              0.0031           0.0024              0.0007 
  42              0.0031           0.0024              0.0007 
  43              0.0031           0.0024              0.0007 
  44              0.0031           0.0024              0.0007 
  45              0.0031           0.0024              0.0007 
  46              0.0032           0.0024              0.0007 
  47              0.0032           0.0024              0.0007 
  48              0.0032           0.0024              0.0007 
  49              0.0032           0.0024              0.0008 
  50              0.0032           0.0024              0.0008 
  51              0.0032           0.0025              0.0008 
  52              0.0032           0.0025              0.0008 
  53              0.0033           0.0025              0.0008 
  54              0.0033           0.0025              0.0008 
  55              0.0033           0.0025              0.0008 
  56              0.0033           0.0025              0.0008 
  57              0.0033           0.0025              0.0008 
  58              0.0033           0.0025              0.0008 
  59              0.0033           0.0026              0.0008 
  60              0.0034           0.0026              0.0008 
  61              0.0034           0.0026              0.0008 
  62              0.0034           0.0026              0.0008 
  63              0.0034           0.0026              0.0008 
  64              0.0034           0.0026              0.0008 
  65              0.0034           0.0026              0.0008 
  66              0.0035           0.0026              0.0008 
  67              0.0035           0.0027              0.0008 
  68              0.0035           0.0027              0.0008 
  69              0.0035           0.0027              0.0008 
  70              0.0035           0.0027              0.0008 
  71              0.0035           0.0027              0.0008 
  72              0.0036           0.0027              0.0008 
  73              0.0036           0.0027              0.0008 
  74              0.0036           0.0027              0.0008 
  75              0.0036           0.0028              0.0009 
  76              0.0036           0.0028              0.0009 
  77              0.0037           0.0028              0.0009 
  78              0.0037           0.0028              0.0009 
  79              0.0037           0.0028              0.0009 
  80              0.0037           0.0028              0.0009 
  81              0.0037           0.0029              0.0009 
  82              0.0038           0.0029              0.0009 
  83              0.0038           0.0029              0.0009 
  84              0.0038           0.0029              0.0009 
  85              0.0038           0.0029              0.0009 
  86              0.0038           0.0029              0.0009 
  87              0.0039           0.0030              0.0009 
  88              0.0039           0.0030              0.0009 
  89              0.0039           0.0030              0.0009 
  90              0.0039           0.0030              0.0009 
  91              0.0040           0.0030              0.0009 
  92              0.0040           0.0030              0.0009 
  93              0.0040           0.0031              0.0009 
  94              0.0040           0.0031              0.0010 
  95              0.0041           0.0031              0.0010 
  96              0.0041           0.0031              0.0010 
  97              0.0041           0.0031              0.0010 
  98              0.0041           0.0032              0.0010 
  99              0.0042           0.0032              0.0010 



 100              0.0042           0.0032              0.0010 
 101              0.0042           0.0032              0.0010 
 102              0.0043           0.0032              0.0010 
 103              0.0043           0.0033              0.0010 
 104              0.0043           0.0033              0.0010 
 105              0.0044           0.0033              0.0010 
 106              0.0044           0.0033              0.0010 
 107              0.0044           0.0034              0.0010 
 108              0.0044           0.0034              0.0010 
 109              0.0045           0.0034              0.0011 
 110              0.0045           0.0034              0.0011 
 111              0.0045           0.0035              0.0011 
 112              0.0046           0.0035              0.0011 
 113              0.0046           0.0035              0.0011 
 114              0.0046           0.0035              0.0011 
 115              0.0047           0.0036              0.0011 
 116              0.0047           0.0036              0.0011 
 117              0.0048           0.0036              0.0011 
 118              0.0048           0.0037              0.0011 
 119              0.0049           0.0037              0.0011 
 120              0.0049           0.0037              0.0012 
 121              0.0049           0.0038              0.0012 
 122              0.0050           0.0038              0.0012 
 123              0.0050           0.0038              0.0012 
 124              0.0051           0.0039              0.0012 
 125              0.0051           0.0039              0.0012 
 126              0.0051           0.0039              0.0012 
 127              0.0052           0.0040              0.0012 
 128              0.0052           0.0040              0.0012 
 129              0.0053           0.0041              0.0013 
 130              0.0054           0.0041              0.0013 
 131              0.0054           0.0041              0.0013 
 132              0.0055           0.0042              0.0013 
 133              0.0055           0.0042              0.0013 
 134              0.0056           0.0043              0.0013 
 135              0.0057           0.0043              0.0013 
 136              0.0057           0.0044              0.0013 
 137              0.0058           0.0044              0.0014 
 138              0.0058           0.0045              0.0014 
 139              0.0059           0.0045              0.0014 
 140              0.0060           0.0046              0.0014 
 141              0.0061           0.0046              0.0014 
 142              0.0061           0.0047              0.0014 
 143              0.0062           0.0047              0.0015 
 144              0.0063           0.0048              0.0015 
 145              0.0077           0.0059              0.0018 
 146              0.0078           0.0060              0.0018 
 147              0.0079           0.0061              0.0019 
 148              0.0080           0.0061              0.0019 
 149              0.0081           0.0062              0.0019 
 150              0.0082           0.0063              0.0019 
 151              0.0083           0.0064              0.0020 
 152              0.0084           0.0064              0.0020 
 153              0.0086           0.0065              0.0020 
 154              0.0086           0.0066              0.0020 
 155              0.0088           0.0067              0.0021 
 156              0.0089           0.0068              0.0021 
 157              0.0091           0.0069              0.0021 
 158              0.0092           0.0070              0.0022 
 159              0.0094           0.0072              0.0022 
 160              0.0095           0.0072              0.0022 
 161              0.0097           0.0074              0.0023 
 162              0.0098           0.0075              0.0023 
 163              0.0100           0.0077              0.0024 
 164              0.0102           0.0078              0.0024 
 165              0.0104           0.0080              0.0025 
 166              0.0106           0.0081              0.0025 
 167              0.0108           0.0083              0.0026 
 168              0.0110           0.0084              0.0026 
 169              0.0119           0.0091              0.0028 
 170              0.0120           0.0092              0.0028 



 171              0.0124           0.0095              0.0029 
 172              0.0126           0.0096              0.0030 
 173              0.0131           0.0100              0.0031 
 174              0.0133           0.0102              0.0031 
 175              0.0138           0.0106              0.0033 
 176              0.0141           0.0108              0.0033 
 177              0.0147           0.0112              0.0035 
 178              0.0150           0.0115              0.0035 
 179              0.0158           0.0121              0.0037 
 180              0.0162           0.0124              0.0038 
 181              0.0172           0.0131              0.0040 
 182              0.0177           0.0135              0.0042 
 183              0.0189           0.0145              0.0045 
 184              0.0197           0.0150              0.0046 
 185              0.0183           0.0140              0.0043 
 186              0.0193           0.0148              0.0046 
 187              0.0219           0.0156              0.0063 
 188              0.0236           0.0156              0.0080 
 189              0.0290           0.0156              0.0134 
 190              0.0327           0.0156              0.0171 
 191              0.0462           0.0156              0.0307 
 192              0.0631           0.0156              0.0475 
 193              0.1890           0.0156              0.1734 
 194              0.0379           0.0156              0.0223 
 195              0.0257           0.0156              0.0101 
 196              0.0205           0.0156              0.0049 
 197              0.0205           0.0156              0.0049 
 198              0.0183           0.0140              0.0043 
 199              0.0167           0.0127              0.0039 
 200              0.0154           0.0118              0.0036 
 201              0.0144           0.0110              0.0034 
 202              0.0135           0.0104              0.0032 
 203              0.0128           0.0098              0.0030 
 204              0.0122           0.0093              0.0029 
 205              0.0112           0.0085              0.0026 
 206              0.0107           0.0082              0.0025 
 207              0.0103           0.0079              0.0024 
 208              0.0099           0.0076              0.0023 
 209              0.0096           0.0073              0.0023 
 210              0.0093           0.0071              0.0022 
 211              0.0090           0.0069              0.0021 
 212              0.0087           0.0067              0.0021 
 213              0.0085           0.0065              0.0020 
 214              0.0083           0.0063              0.0019 
 215              0.0081           0.0062              0.0019 
 216              0.0079           0.0060              0.0019 
 217              0.0063           0.0048              0.0015 
 218              0.0062           0.0047              0.0015 
 219              0.0060           0.0046              0.0014 
 220              0.0059           0.0045              0.0014 
 221              0.0057           0.0044              0.0014 
 222              0.0056           0.0043              0.0013 
 223              0.0055           0.0042              0.0013 
 224              0.0054           0.0041              0.0013 
 225              0.0053           0.0040              0.0012 
 226              0.0052           0.0040              0.0012 
 227              0.0051           0.0039              0.0012 
 228              0.0050           0.0038              0.0012 
 229              0.0049           0.0038              0.0012 
 230              0.0048           0.0037              0.0011 
 231              0.0047           0.0036              0.0011 
 232              0.0047           0.0036              0.0011 
 233              0.0046           0.0035              0.0011 
 234              0.0045           0.0035              0.0011 
 235              0.0045           0.0034              0.0011 
 236              0.0044           0.0034              0.0010 
 237              0.0043           0.0033              0.0010 
 238              0.0043           0.0033              0.0010 
 239              0.0042           0.0032              0.0010 
 240              0.0042           0.0032              0.0010 
 241              0.0041           0.0031              0.0010 



 242              0.0041           0.0031              0.0010 
 243              0.0040           0.0031              0.0009 
 244              0.0040           0.0030              0.0009 
 245              0.0039           0.0030              0.0009 
 246              0.0039           0.0029              0.0009 
 247              0.0038           0.0029              0.0009 
 248              0.0038           0.0029              0.0009 
 249              0.0037           0.0028              0.0009 
 250              0.0037           0.0028              0.0009 
 251              0.0036           0.0028              0.0009 
 252              0.0036           0.0028              0.0009 
 253              0.0036           0.0027              0.0008 
 254              0.0035           0.0027              0.0008 
 255              0.0035           0.0027              0.0008 
 256              0.0035           0.0026              0.0008 
 257              0.0034           0.0026              0.0008 
 258              0.0034           0.0026              0.0008 
 259              0.0034           0.0026              0.0008 
 260              0.0033           0.0025              0.0008 
 261              0.0033           0.0025              0.0008 
 262              0.0033           0.0025              0.0008 
 263              0.0032           0.0025              0.0008 
 264              0.0032           0.0025              0.0008 
 265              0.0032           0.0024              0.0008 
 266              0.0032           0.0024              0.0007 
 267              0.0031           0.0024              0.0007 
 268              0.0031           0.0024              0.0007 
 269              0.0031           0.0024              0.0007 
 270              0.0031           0.0023              0.0007 
 271              0.0030           0.0023              0.0007 
 272              0.0030           0.0023              0.0007 
 273              0.0030           0.0023              0.0007 
 274              0.0030           0.0023              0.0007 
 275              0.0029           0.0022              0.0007 
 276              0.0029           0.0022              0.0007 
 277              0.0029           0.0022              0.0007 
 278              0.0029           0.0022              0.0007 
 279              0.0029           0.0022              0.0007 
 280              0.0028           0.0022              0.0007 
 281              0.0028           0.0021              0.0007 
 282              0.0028           0.0021              0.0007 
 283              0.0028           0.0021              0.0007 
 284              0.0028           0.0021              0.0006 
 285              0.0027           0.0021              0.0006 
 286              0.0027           0.0021              0.0006 
 287              0.0027           0.0021              0.0006 
 288              0.0027           0.0020              0.0006 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.35(In) 
 Total effective rainfall =      0.70(In) 
 Peak flow rate in flood hydrograph =    113.04(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       50.0     100.0     150.0     200.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0003      0.04  Q         |         |         |         |  
    0+10       0.0022      0.28  Q         |         |         |         |  
    0+15       0.0064      0.60  Q         |         |         |         |  
    0+20       0.0113      0.72  Q         |         |         |         |  
    0+25       0.0168      0.80  Q         |         |         |         |  
    0+30       0.0226      0.84  Q         |         |         |         |  
    0+35       0.0286      0.87  Q         |         |         |         |  
    0+40       0.0347      0.89  Q         |         |         |         |  
    0+45       0.0409      0.90  Q         |         |         |         |  



    0+50       0.0471      0.90  Q         |         |         |         |  
    0+55       0.0534      0.91  Q         |         |         |         |  
    1+ 0       0.0597      0.92  Q         |         |         |         |  
    1+ 5       0.0661      0.92  Q         |         |         |         |  
    1+10       0.0724      0.92  Q         |         |         |         |  
    1+15       0.0788      0.93  Q         |         |         |         |  
    1+20       0.0852      0.93  Q         |         |         |         |  
    1+25       0.0917      0.93  Q         |         |         |         |  
    1+30       0.0981      0.94  Q         |         |         |         |  
    1+35       0.1046      0.94  Q         |         |         |         |  
    1+40       0.1111      0.94  Q         |         |         |         |  
    1+45       0.1176      0.95  Q         |         |         |         |  
    1+50       0.1242      0.95  Q         |         |         |         |  
    1+55       0.1308      0.95  Q         |         |         |         |  
    2+ 0       0.1373      0.96  Q         |         |         |         |  
    2+ 5       0.1440      0.96  Q         |         |         |         |  
    2+10       0.1506      0.96  Q         |         |         |         |  
    2+15       0.1573      0.97  Q         |         |         |         |  
    2+20       0.1640      0.97  Q         |         |         |         |  
    2+25       0.1707      0.98  Q         |         |         |         |  
    2+30       0.1774      0.98  QV        |         |         |         |  
    2+35       0.1842      0.98  QV        |         |         |         |  
    2+40       0.1910      0.99  QV        |         |         |         |  
    2+45       0.1978      0.99  QV        |         |         |         |  
    2+50       0.2047      0.99  QV        |         |         |         |  
    2+55       0.2116      1.00  QV        |         |         |         |  
    3+ 0       0.2185      1.00  QV        |         |         |         |  
    3+ 5       0.2254      1.01  QV        |         |         |         |  
    3+10       0.2323      1.01  QV        |         |         |         |  
    3+15       0.2393      1.01  QV        |         |         |         |  
    3+20       0.2463      1.02  QV        |         |         |         |  
    3+25       0.2534      1.02  QV        |         |         |         |  
    3+30       0.2605      1.03  QV        |         |         |         |  
    3+35       0.2676      1.03  QV        |         |         |         |  
    3+40       0.2747      1.04  QV        |         |         |         |  
    3+45       0.2819      1.04  QV        |         |         |         |  
    3+50       0.2890      1.04  QV        |         |         |         |  
    3+55       0.2963      1.05  QV        |         |         |         |  
    4+ 0       0.3035      1.05  QV        |         |         |         |  
    4+ 5       0.3108      1.06  QV        |         |         |         |  
    4+10       0.3181      1.06  QV        |         |         |         |  
    4+15       0.3254      1.07  QV        |         |         |         |  
    4+20       0.3328      1.07  QV        |         |         |         |  
    4+25       0.3402      1.08  QV        |         |         |         |  
    4+30       0.3477      1.08  Q V       |         |         |         |  
    4+35       0.3551      1.09  Q V       |         |         |         |  
    4+40       0.3627      1.09  Q V       |         |         |         |  
    4+45       0.3702      1.10  Q V       |         |         |         |  
    4+50       0.3778      1.10  Q V       |         |         |         |  
    4+55       0.3854      1.11  Q V       |         |         |         |  
    5+ 0       0.3930      1.11  Q V       |         |         |         |  
    5+ 5       0.4007      1.12  Q V       |         |         |         |  
    5+10       0.4084      1.12  Q V       |         |         |         |  
    5+15       0.4162      1.13  Q V       |         |         |         |  
    5+20       0.4240      1.13  Q V       |         |         |         |  
    5+25       0.4318      1.14  Q V       |         |         |         |  
    5+30       0.4397      1.14  Q V       |         |         |         |  
    5+35       0.4476      1.15  Q V       |         |         |         |  
    5+40       0.4555      1.15  Q V       |         |         |         |  
    5+45       0.4635      1.16  Q V       |         |         |         |  
    5+50       0.4715      1.16  Q V       |         |         |         |  
    5+55       0.4796      1.17  Q V       |         |         |         |  
    6+ 0       0.4877      1.18  Q V       |         |         |         |  
    6+ 5       0.4958      1.18  Q V       |         |         |         |  
    6+10       0.5040      1.19  Q V       |         |         |         |  
    6+15       0.5122      1.19  Q V       |         |         |         |  
    6+20       0.5205      1.20  Q  V      |         |         |         |  
    6+25       0.5288      1.21  Q  V      |         |         |         |  
    6+30       0.5372      1.21  Q  V      |         |         |         |  
    6+35       0.5456      1.22  Q  V      |         |         |         |  
    6+40       0.5540      1.23  Q  V      |         |         |         |  



    6+45       0.5625      1.23  Q  V      |         |         |         |  
    6+50       0.5711      1.24  Q  V      |         |         |         |  
    6+55       0.5797      1.25  Q  V      |         |         |         |  
    7+ 0       0.5883      1.25  Q  V      |         |         |         |  
    7+ 5       0.5970      1.26  Q  V      |         |         |         |  
    7+10       0.6057      1.27  Q  V      |         |         |         |  
    7+15       0.6145      1.28  Q  V      |         |         |         |  
    7+20       0.6234      1.28  Q  V      |         |         |         |  
    7+25       0.6323      1.29  Q  V      |         |         |         |  
    7+30       0.6412      1.30  Q  V      |         |         |         |  
    7+35       0.6502      1.31  Q  V      |         |         |         |  
    7+40       0.6593      1.31  Q  V      |         |         |         |  
    7+45       0.6684      1.32  Q  V      |         |         |         |  
    7+50       0.6775      1.33  Q  V      |         |         |         |  
    7+55       0.6868      1.34  Q   V     |         |         |         |  
    8+ 0       0.6960      1.35  Q   V     |         |         |         |  
    8+ 5       0.7054      1.36  Q   V     |         |         |         |  
    8+10       0.7148      1.36  Q   V     |         |         |         |  
    8+15       0.7242      1.37  Q   V     |         |         |         |  
    8+20       0.7338      1.38  Q   V     |         |         |         |  
    8+25       0.7433      1.39  Q   V     |         |         |         |  
    8+30       0.7530      1.40  Q   V     |         |         |         |  
    8+35       0.7627      1.41  Q   V     |         |         |         |  
    8+40       0.7725      1.42  Q   V     |         |         |         |  
    8+45       0.7823      1.43  Q   V     |         |         |         |  
    8+50       0.7922      1.44  Q   V     |         |         |         |  
    8+55       0.8022      1.45  Q   V     |         |         |         |  
    9+ 0       0.8123      1.46  Q   V     |         |         |         |  
    9+ 5       0.8224      1.47  Q   V     |         |         |         |  
    9+10       0.8326      1.48  Q   V     |         |         |         |  
    9+15       0.8429      1.49  Q   V     |         |         |         |  
    9+20       0.8533      1.50  Q   V     |         |         |         |  
    9+25       0.8637      1.52  Q    V    |         |         |         |  
    9+30       0.8742      1.53  Q    V    |         |         |         |  
    9+35       0.8848      1.54  Q    V    |         |         |         |  
    9+40       0.8955      1.55  Q    V    |         |         |         |  
    9+45       0.9063      1.56  Q    V    |         |         |         |  
    9+50       0.9171      1.58  Q    V    |         |         |         |  
    9+55       0.9281      1.59  Q    V    |         |         |         |  
   10+ 0       0.9391      1.60  Q    V    |         |         |         |  
   10+ 5       0.9502      1.62  Q    V    |         |         |         |  
   10+10       0.9615      1.63  Q    V    |         |         |         |  
   10+15       0.9728      1.64  Q    V    |         |         |         |  
   10+20       0.9842      1.66  Q    V    |         |         |         |  
   10+25       0.9957      1.67  Q    V    |         |         |         |  
   10+30       1.0073      1.69  Q    V    |         |         |         |  
   10+35       1.0191      1.70  Q    V    |         |         |         |  
   10+40       1.0309      1.72  Q     V   |         |         |         |  
   10+45       1.0429      1.74  Q     V   |         |         |         |  
   10+50       1.0549      1.75  Q     V   |         |         |         |  
   10+55       1.0671      1.77  Q     V   |         |         |         |  
   11+ 0       1.0794      1.79  Q     V   |         |         |         |  
   11+ 5       1.0918      1.80  Q     V   |         |         |         |  
   11+10       1.1044      1.82  Q     V   |         |         |         |  
   11+15       1.1171      1.84  Q     V   |         |         |         |  
   11+20       1.1299      1.86  Q     V   |         |         |         |  
   11+25       1.1428      1.88  Q     V   |         |         |         |  
   11+30       1.1559      1.90  Q     V   |         |         |         |  
   11+35       1.1692      1.92  Q     V   |         |         |         |  
   11+40       1.1826      1.94  Q     V   |         |         |         |  
   11+45       1.1961      1.97  Q     V   |         |         |         |  
   11+50       1.2098      1.99  Q      V  |         |         |         |  
   11+55       1.2237      2.01  Q      V  |         |         |         |  
   12+ 0       1.2377      2.04  Q      V  |         |         |         |  
   12+ 5       1.2521      2.09  Q      V  |         |         |         |  
   12+10       1.2674      2.23  Q      V  |         |         |         |  
   12+15       1.2842      2.43  Q      V  |         |         |         |  
   12+20       1.3015      2.52  Q      V  |         |         |         |  
   12+25       1.3193      2.58  Q      V  |         |         |         |  
   12+30       1.3374      2.64  Q      V  |         |         |         |  
   12+35       1.3559      2.68  Q      V  |         |         |         |  



   12+40       1.3747      2.72  Q       V |         |         |         |  
   12+45       1.3937      2.76  Q       V |         |         |         |  
   12+50       1.4130      2.80  Q       V |         |         |         |  
   12+55       1.4326      2.84  Q       V |         |         |         |  
   13+ 0       1.4524      2.88  Q       V |         |         |         |  
   13+ 5       1.4725      2.92  Q       V |         |         |         |  
   13+10       1.4929      2.96  Q       V |         |         |         |  
   13+15       1.5137      3.01  Q       V |         |         |         |  
   13+20       1.5347      3.06  Q       V |         |         |         |  
   13+25       1.5561      3.10  Q        V|         |         |         |  
   13+30       1.5778      3.15  Q        V|         |         |         |  
   13+35       1.5999      3.21  Q        V|         |         |         |  
   13+40       1.6224      3.26  Q        V|         |         |         |  
   13+45       1.6453      3.32  Q        V|         |         |         |  
   13+50       1.6686      3.38  Q        V|         |         |         |  
   13+55       1.6924      3.45  Q        V|         |         |         |  
   14+ 0       1.7166      3.52  Q         V         |         |         |  
   14+ 5       1.7414      3.60  Q         V         |         |         |  
   14+10       1.7670      3.72  Q         V         |         |         |  
   14+15       1.7936      3.87  Q         V         |         |         |  
   14+20       1.8210      3.98  Q         V         |         |         |  
   14+25       1.8491      4.09  Q         V         |         |         |  
   14+30       1.8780      4.19  Q         V         |         |         |  
   14+35       1.9077      4.31  Q         |V        |         |         |  
   14+40       1.9382      4.43  Q         |V        |         |         |  
   14+45       1.9695      4.56  Q         |V        |         |         |  
   14+50       2.0019      4.69  Q         |V        |         |         |  
   14+55       2.0353      4.85  Q         |V        |         |         |  
   15+ 0       2.0698      5.01  |Q        | V       |         |         |  
   15+ 5       2.1056      5.20  |Q        | V       |         |         |  
   15+10       2.1428      5.40  |Q        | V       |         |         |  
   15+15       2.1816      5.64  |Q        | V       |         |         |  
   15+20       2.2223      5.90  |Q        | V       |         |         |  
   15+25       2.2647      6.16  |Q        |  V      |         |         |  
   15+30       2.3077      6.24  |Q        |  V      |         |         |  
   15+35       2.3515      6.37  |Q        |  V      |         |         |  
   15+40       2.4015      7.25  |Q        |   V     |         |         |  
   15+45       2.4649      9.21  |Q        |   V     |         |         |  
   15+50       2.5523     12.70  | Q       |   V     |         |         |  
   15+55       2.6785     18.32  |  Q      |    V    |         |         |  
   16+ 0       2.8695     27.74  |    Q    |     V   |         |         |  
   16+ 5       3.2224     51.23  |         Q       V |         |         |  
   16+10       3.9072     99.44  |         |        Q| V       |         |  
   16+15       4.6857    113.04  |         |         | Q    V  |         |  
   16+20       5.0783     57.00  |         |Q        |        V|         |  
   16+25       5.3252     35.85  |      Q  |         |         |V        |  
   16+30       5.4912     24.11  |   Q     |         |         | V       |  
   16+35       5.6078     16.93  |  Q      |         |         | V       |  
   16+40       5.6884     11.71  | Q       |         |         |  V      |  
   16+45       5.7465      8.43  |Q        |         |         |  V      |  
   16+50       5.7956      7.13  |Q        |         |         |  V      |  
   16+55       5.8394      6.35  |Q        |         |         |   V     |  
   17+ 0       5.8786      5.69  |Q        |         |         |   V     |  
   17+ 5       5.9128      4.96  Q         |         |         |   V     |  
   17+10       5.9420      4.24  Q         |         |         |   V     |  
   17+15       5.9690      3.93  Q         |         |         |   V     |  
   17+20       5.9946      3.72  Q         |         |         |   V     |  
   17+25       6.0191      3.55  Q         |         |         |    V    |  
   17+30       6.0425      3.40  Q         |         |         |    V    |  
   17+35       6.0651      3.28  Q         |         |         |    V    |  
   17+40       6.0869      3.16  Q         |         |         |    V    |  
   17+45       6.1079      3.06  Q         |         |         |    V    |  
   17+50       6.1284      2.97  Q         |         |         |    V    |  
   17+55       6.1482      2.88  Q         |         |         |    V    |  
   18+ 0       6.1675      2.80  Q         |         |         |    V    |  
   18+ 5       6.1862      2.71  Q         |         |         |     V   |  
   18+10       6.2036      2.52  Q         |         |         |     V   |  
   18+15       6.2194      2.30  Q         |         |         |     V   |  
   18+20       6.2344      2.18  Q         |         |         |     V   |  
   18+25       6.2488      2.09  Q         |         |         |     V   |  
   18+30       6.2627      2.02  Q         |         |         |     V   |  



   18+35       6.2762      1.96  Q         |         |         |     V   |  
   18+40       6.2893      1.91  Q         |         |         |     V   |  
   18+45       6.3022      1.87  Q         |         |         |     V   |  
   18+50       6.3147      1.83  Q         |         |         |     V   |  
   18+55       6.3271      1.79  Q         |         |         |     V   |  
   19+ 0       6.3391      1.75  Q         |         |         |     V   |  
   19+ 5       6.3509      1.72  Q         |         |         |      V  |  
   19+10       6.3626      1.69  Q         |         |         |      V  |  
   19+15       6.3740      1.66  Q         |         |         |      V  |  
   19+20       6.3852      1.63  Q         |         |         |      V  |  
   19+25       6.3962      1.60  Q         |         |         |      V  |  
   19+30       6.4070      1.57  Q         |         |         |      V  |  
   19+35       6.4177      1.55  Q         |         |         |      V  |  
   19+40       6.4282      1.53  Q         |         |         |      V  |  
   19+45       6.4386      1.50  Q         |         |         |      V  |  
   19+50       6.4488      1.48  Q         |         |         |      V  |  
   19+55       6.4588      1.46  Q         |         |         |      V  |  
   20+ 0       6.4687      1.44  Q         |         |         |      V  |  
   20+ 5       6.4785      1.42  Q         |         |         |      V  |  
   20+10       6.4881      1.40  Q         |         |         |      V  |  
   20+15       6.4976      1.38  Q         |         |         |      V  |  
   20+20       6.5070      1.36  Q         |         |         |      V  |  
   20+25       6.5163      1.35  Q         |         |         |       V |  
   20+30       6.5255      1.33  Q         |         |         |       V |  
   20+35       6.5345      1.31  Q         |         |         |       V |  
   20+40       6.5434      1.30  Q         |         |         |       V |  
   20+45       6.5523      1.28  Q         |         |         |       V |  
   20+50       6.5610      1.27  Q         |         |         |       V |  
   20+55       6.5696      1.25  Q         |         |         |       V |  
   21+ 0       6.5782      1.24  Q         |         |         |       V |  
   21+ 5       6.5866      1.23  Q         |         |         |       V |  
   21+10       6.5950      1.21  Q         |         |         |       V |  
   21+15       6.6032      1.20  Q         |         |         |       V |  
   21+20       6.6114      1.19  Q         |         |         |       V |  
   21+25       6.6195      1.18  Q         |         |         |       V |  
   21+30       6.6275      1.16  Q         |         |         |       V |  
   21+35       6.6355      1.15  Q         |         |         |       V |  
   21+40       6.6433      1.14  Q         |         |         |       V |  
   21+45       6.6511      1.13  Q         |         |         |       V |  
   21+50       6.6588      1.12  Q         |         |         |       V |  
   21+55       6.6665      1.11  Q         |         |         |       V |  
   22+ 0       6.6740      1.10  Q         |         |         |       V |  
   22+ 5       6.6815      1.09  Q         |         |         |       V |  
   22+10       6.6890      1.08  Q         |         |         |        V|  
   22+15       6.6963      1.07  Q         |         |         |        V|  
   22+20       6.7036      1.06  Q         |         |         |        V|  
   22+25       6.7109      1.05  Q         |         |         |        V|  
   22+30       6.7181      1.04  Q         |         |         |        V|  
   22+35       6.7252      1.03  Q         |         |         |        V|  
   22+40       6.7323      1.03  Q         |         |         |        V|  
   22+45       6.7393      1.02  Q         |         |         |        V|  
   22+50       6.7462      1.01  Q         |         |         |        V|  
   22+55       6.7531      1.00  Q         |         |         |        V|  
   23+ 0       6.7600      0.99  Q         |         |         |        V|  
   23+ 5       6.7668      0.99  Q         |         |         |        V|  
   23+10       6.7735      0.98  Q         |         |         |        V|  
   23+15       6.7802      0.97  Q         |         |         |        V|  
   23+20       6.7868      0.96  Q         |         |         |        V|  
   23+25       6.7934      0.96  Q         |         |         |        V|  
   23+30       6.8000      0.95  Q         |         |         |        V|  
   23+35       6.8065      0.94  Q         |         |         |        V|  
   23+40       6.8129      0.94  Q         |         |         |        V|  
   23+45       6.8193      0.93  Q         |         |         |        V|  
   23+50       6.8257      0.92  Q         |         |         |        V|  
   23+55       6.8320      0.92  Q         |         |         |        V|  
   24+ 0       6.8383      0.91  Q         |         |         |        V|  
   24+ 5       6.8442      0.86  Q         |         |         |        V|  
   24+10       6.8485      0.62  Q         |         |         |        V|  
   24+15       6.8505      0.29  Q         |         |         |        V|  
   24+20       6.8517      0.17  Q         |         |         |        V|  
   24+25       6.8524      0.10  Q         |         |         |        V|  



   24+30       6.8529      0.06  Q         |         |         |        V|  
   24+35       6.8531      0.03  Q         |         |         |        V|  
   24+40       6.8532      0.02  Q         |         |         |        V|  
   24+45       6.8533      0.01  Q         |         |         |        V|  
   24+50       6.8533      0.01  Q         |         |         |        V|  
   24+55       6.8534      0.00  Q         |         |         |        V|  
   25+ 0       6.8534      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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 WESTRIDGE HYDROLOGY STUDY 
 PROPOSED ROUTING - BASIN 'C' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, MARCH 20, 2017 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
 
 Program License Serial Number 4094 
 
 -------------------------------------------------------------------- 
 ********************* HYDROGRAPH INFORMATION ********************** 
 
   From study/file name: PRC00224.rte 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =   305 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =      104.107 (CFS) 
   Total volume =       7.071 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** RETARDING BASIN ROUTING **** 
 ______________________________________________________________________ 
 
 User entry of depth-outflow-storage data 
 -------------------------------------------------------------------- 
 Total number of inflow hydrograph intervals = 305 
 Hydrograph time unit =  5.000 (Min.) 
 Initial depth in storage basin =   0.00(Ft.) 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Initial basin depth =   0.00 (Ft.) 
 Initial basin storage =      0.00 (Ac.Ft) 
 Initial basin outflow =   0.00 (CFS) 
 --------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Depth vs. Storage and Depth vs. Discharge data: 
  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 
      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 
 --------------------------------------------------------------------- 
          0.000      0.000      0.000      0.000        0.000 
          0.500      0.834      0.692      0.832        0.836 
          1.000      1.693      1.672      1.687        1.699 
          1.500      2.577      3.059      2.566        2.588 
          2.000      3.488      4.757      3.472        3.504 
          3.000      5.388      7.930      5.361        5.415 
          4.000      7.399     20.434      7.329        7.469 
          5.000      9.523     35.089      9.402        9.644 
          6.000     11.764     44.538     11.611       11.917 
          7.000     14.126     52.170     13.946       14.306 
          8.000     16.610     58.766     16.408       16.812 
          8.900     18.942     83.236     18.655       19.229 
          9.000     19.207     83.236     18.920       19.494 
          9.500     20.556    448.796     19.011       22.101 
         10.000     21.935   1159.965     17.941       25.929 



 -------------------------------------------------------------------- 
   Hydrograph Detention Basin Routing 
 --------------------------------------------------------------------- 
 
 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 
 --------------------------------------------------------------------- 
  Time   Inflow  Outflow    Storage                                     Depth  
 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0      26.0   52.05   78.08  104.11 (Ft.) 
  0.083    0.03    0.00      0.000  O       |       |       |       |     0.00 
  0.167    0.13    0.00      0.001  O       |       |       |       |     0.00 
  0.250    0.41    0.00      0.002  O       |       |       |       |     0.00 
  0.333    0.62    0.00      0.006  O       |       |       |       |     0.00 
  0.417    0.72    0.01      0.011  O       |       |       |       |     0.01 
  0.500    0.78    0.01      0.016  O       |       |       |       |     0.01 
  0.583    0.83    0.02      0.021  O       |       |       |       |     0.01 
  0.667    0.87    0.02      0.027  O       |       |       |       |     0.02 
  0.750    0.89    0.03      0.033  O       |       |       |       |     0.02 
  0.833    0.91    0.03      0.039  O       |       |       |       |     0.02 
  0.917    0.92    0.04      0.045  O       |       |       |       |     0.03 
  1.000    0.93    0.04      0.051  O       |       |       |       |     0.03 
  1.083    0.94    0.05      0.057  O       |       |       |       |     0.03 
  1.167    0.94    0.05      0.063  O       |       |       |       |     0.04 
  1.250    0.95    0.06      0.069  O       |       |       |       |     0.04 
  1.333    0.95    0.06      0.075  O       |       |       |       |     0.05 
  1.417    0.96    0.07      0.082  O       |       |       |       |     0.05 
  1.500    0.96    0.07      0.088  O       |       |       |       |     0.05 
  1.583    0.97    0.08      0.094  O       |       |       |       |     0.06 
  1.667    0.97    0.08      0.100  O       |       |       |       |     0.06 
  1.750    0.97    0.09      0.106  O       |       |       |       |     0.06 
  1.833    0.98    0.09      0.112  O       |       |       |       |     0.07 
  1.917    0.98    0.10      0.118  O       |       |       |       |     0.07 
  2.000    0.98    0.10      0.124  O       |       |       |       |     0.07 
  2.083    0.99    0.11      0.130  O       |       |       |       |     0.08 
  2.167    0.99    0.11      0.136  O       |       |       |       |     0.08 
  2.250    1.00    0.12      0.143  O       |       |       |       |     0.09 
  2.333    1.00    0.12      0.149  O       |       |       |       |     0.09 
  2.417    1.00    0.13      0.155  O       |       |       |       |     0.09 
  2.500    1.01    0.13      0.161  O       |       |       |       |     0.10 
  2.583    1.01    0.14      0.167  O       |       |       |       |     0.10 
  2.667    1.01    0.14      0.173  O       |       |       |       |     0.10 
  2.750    1.02    0.15      0.179  O       |       |       |       |     0.11 
  2.833    1.02    0.15      0.185  O       |       |       |       |     0.11 
  2.917    1.03    0.16      0.191  O       |       |       |       |     0.11 
  3.000    1.03    0.16      0.197  O       |       |       |       |     0.12 
  3.083    1.03    0.17      0.203  O       |       |       |       |     0.12 
  3.167    1.04    0.17      0.208  O       |       |       |       |     0.12 
  3.250    1.04    0.18      0.214  O       |       |       |       |     0.13 
  3.333    1.05    0.18      0.220  O       |       |       |       |     0.13 
  3.417    1.05    0.19      0.226  O       |       |       |       |     0.14 
  3.500    1.06    0.19      0.232  O       |       |       |       |     0.14 
  3.583    1.06    0.20      0.238  O       |       |       |       |     0.14 
  3.667    1.06    0.20      0.244  O       |       |       |       |     0.15 
  3.750    1.07    0.21      0.250  O       |       |       |       |     0.15 
  3.833    1.07    0.21      0.256  O       |       |       |       |     0.15 
  3.917    1.08    0.22      0.262  O       |       |       |       |     0.16 
  4.000    1.08    0.22      0.268  O       |       |       |       |     0.16 
  4.083    1.09    0.23      0.274  O       |       |       |       |     0.16 
  4.167    1.09    0.23      0.280  O       |       |       |       |     0.17 
  4.250    1.10    0.24      0.286  O       |       |       |       |     0.17 
  4.333    1.10    0.24      0.292  O       |       |       |       |     0.17 
  4.417    1.11    0.25      0.297  O       |       |       |       |     0.18 
  4.500    1.11    0.25      0.303  O       |       |       |       |     0.18 
  4.583    1.12    0.26      0.309  O       |       |       |       |     0.19 
  4.667    1.12    0.26      0.315  O       |       |       |       |     0.19 
  4.750    1.13    0.27      0.321  O       |       |       |       |     0.19 
  4.833    1.13    0.27      0.327  O       |       |       |       |     0.20 
  4.917    1.14    0.28      0.333  O       |       |       |       |     0.20 
  5.000    1.14    0.28      0.339  O       |       |       |       |     0.20 
  5.083    1.15    0.29      0.345  O       |       |       |       |     0.21 
  5.167    1.15    0.29      0.351  O       |       |       |       |     0.21 
  5.250    1.16    0.30      0.357  O       |       |       |       |     0.21 



  5.333    1.16    0.30      0.363  O       |       |       |       |     0.22 
  5.417    1.17    0.31      0.368  O       |       |       |       |     0.22 
  5.500    1.17    0.31      0.374  O       |       |       |       |     0.22 
  5.583    1.18    0.32      0.380  O       |       |       |       |     0.23 
  5.667    1.18    0.32      0.386  O       |       |       |       |     0.23 
  5.750    1.19    0.33      0.392  O       |       |       |       |     0.24 
  5.833    1.20    0.33      0.398  O       |       |       |       |     0.24 
  5.917    1.20    0.34      0.404  O       |       |       |       |     0.24 
  6.000    1.21    0.34      0.410  O       |       |       |       |     0.25 
  6.083    1.21    0.35      0.416  O       |       |       |       |     0.25 
  6.167    1.22    0.35      0.422  O       |       |       |       |     0.25 
  6.250    1.23    0.36      0.428  O       |       |       |       |     0.26 
  6.333    1.23    0.36      0.434  O       |       |       |       |     0.26 
  6.417    1.24    0.37      0.440  O       |       |       |       |     0.26 
  6.500    1.25    0.37      0.446  O       |       |       |       |     0.27 
  6.583    1.25    0.38      0.452  O       |       |       |       |     0.27 
  6.667    1.26    0.38      0.458  O       |       |       |       |     0.27 
  6.750    1.27    0.39      0.464  O       |       |       |       |     0.28 
  6.833    1.27    0.39      0.470  O       |       |       |       |     0.28 
  6.917    1.28    0.40      0.476  O       |       |       |       |     0.29 
  7.000    1.29    0.40      0.483  O       |       |       |       |     0.29 
  7.083    1.29    0.41      0.489  O       |       |       |       |     0.29 
  7.167    1.30    0.41      0.495  O       |       |       |       |     0.30 
  7.250    1.31    0.42      0.501  O       |       |       |       |     0.30 
  7.333    1.32    0.42      0.507  O       |       |       |       |     0.30 
  7.417    1.32    0.43      0.513  O       |       |       |       |     0.31 
  7.500    1.33    0.43      0.520  O       |       |       |       |     0.31 
  7.583    1.34    0.44      0.526  O       |       |       |       |     0.32 
  7.667    1.35    0.44      0.532  O       |       |       |       |     0.32 
  7.750    1.36    0.45      0.538  O       |       |       |       |     0.32 
  7.833    1.36    0.45      0.545  O       |       |       |       |     0.33 
  7.917    1.37    0.46      0.551  O       |       |       |       |     0.33 
  8.000    1.38    0.46      0.557  O       |       |       |       |     0.33 
  8.083    1.39    0.47      0.563  O       |       |       |       |     0.34 
  8.167    1.40    0.47      0.570  O       |       |       |       |     0.34 
  8.250    1.41    0.48      0.576  O       |       |       |       |     0.35 
  8.333    1.42    0.48      0.583  O       |       |       |       |     0.35 
  8.417    1.43    0.49      0.589  O       |       |       |       |     0.35 
  8.500    1.44    0.49      0.596  O       |       |       |       |     0.36 
  8.583    1.45    0.50      0.602  O       |       |       |       |     0.36 
  8.667    1.46    0.50      0.609  O       |       |       |       |     0.36 
  8.750    1.47    0.51      0.615  O       |       |       |       |     0.37 
  8.833    1.48    0.52      0.622  O       |       |       |       |     0.37 
  8.917    1.49    0.52      0.628  O       |       |       |       |     0.38 
  9.000    1.50    0.53      0.635  O       |       |       |       |     0.38 
  9.083    1.51    0.53      0.642  O       |       |       |       |     0.38 
  9.167    1.52    0.54      0.649  O       |       |       |       |     0.39 
  9.250    1.53    0.54      0.655  O       |       |       |       |     0.39 
  9.333    1.54    0.55      0.662  O       |       |       |       |     0.40 
  9.417    1.55    0.56      0.669  O       |       |       |       |     0.40 
  9.500    1.56    0.56      0.676  O       |       |       |       |     0.41 
  9.583    1.58    0.57      0.683  O       |       |       |       |     0.41 
  9.667    1.59    0.57      0.690  O       |       |       |       |     0.41 
  9.750    1.60    0.58      0.697  O       |       |       |       |     0.42 
  9.833    1.61    0.58      0.704  O       |       |       |       |     0.42 
  9.917    1.63    0.59      0.711  O       |       |       |       |     0.43 
 10.000    1.64    0.60      0.718  O       |       |       |       |     0.43 
 10.083    1.65    0.60      0.725  O       |       |       |       |     0.43 
 10.167    1.67    0.61      0.733  O       |       |       |       |     0.44 
 10.250    1.68    0.61      0.740  O       |       |       |       |     0.44 
 10.333    1.70    0.62      0.747  O       |       |       |       |     0.45 
 10.417    1.71    0.63      0.755  O       |       |       |       |     0.45 
 10.500    1.73    0.63      0.762  O       |       |       |       |     0.46 
 10.583    1.74    0.64      0.770  O       |       |       |       |     0.46 
 10.667    1.76    0.65      0.777  O       |       |       |       |     0.47 
 10.750    1.77    0.65      0.785  O       |       |       |       |     0.47 
 10.833    1.79    0.66      0.793  O       |       |       |       |     0.48 
 10.917    1.81    0.66      0.801  O       |       |       |       |     0.48 
 11.000    1.83    0.67      0.809  O       |       |       |       |     0.48 
 11.083    1.84    0.68      0.817  O       |       |       |       |     0.49 
 11.167    1.86    0.68      0.825  O       |       |       |       |     0.49 



 11.250    1.88    0.69      0.833  O       |       |       |       |     0.50 
 11.333    1.90    0.70      0.841  O       |       |       |       |     0.50 
 11.417    1.92    0.71      0.849  O       |       |       |       |     0.51 
 11.500    1.94    0.72      0.858  O       |       |       |       |     0.51 
 11.583    1.96    0.73      0.866  O       |       |       |       |     0.52 
 11.667    1.98    0.74      0.875  O       |       |       |       |     0.52 
 11.750    2.01    0.75      0.883  O       |       |       |       |     0.53 
 11.833    2.03    0.76      0.892  O       |       |       |       |     0.53 
 11.917    2.05    0.77      0.901  O       |       |       |       |     0.54 
 12.000    2.08    0.78      0.910  O       |       |       |       |     0.54 
 12.083    2.12    0.79      0.919  O       |       |       |       |     0.55 
 12.167    2.20    0.80      0.928  O       |       |       |       |     0.55 
 12.250    2.37    0.81      0.939  O       |       |       |       |     0.56 
 12.333    2.51    0.82      0.950  O       |       |       |       |     0.57 
 12.417    2.58    0.84      0.961  O       |       |       |       |     0.57 
 12.500    2.65    0.85      0.974  O       |       |       |       |     0.58 
 12.583    2.70    0.87      0.986  O       |       |       |       |     0.59 
 12.667    2.75    0.88      0.999  O       |       |       |       |     0.60 
 12.750    2.80    0.90      1.012  O       |       |       |       |     0.60 
 12.833    2.84    0.91      1.025  O       |       |       |       |     0.61 
 12.917    2.89    0.93      1.039  O       |       |       |       |     0.62 
 13.000    2.93    0.94      1.052  O       |       |       |       |     0.63 
 13.083    2.97    0.96      1.066  O       |       |       |       |     0.64 
 13.167    3.01    0.97      1.080  O       |       |       |       |     0.64 
 13.250    3.06    0.99      1.094  O       |       |       |       |     0.65 
 13.333    3.11    1.01      1.108  O       |       |       |       |     0.66 
 13.417    3.16    1.02      1.123  O       |       |       |       |     0.67 
 13.500    3.21    1.04      1.138  O       |       |       |       |     0.68 
 13.583    3.26    1.06      1.153  OI      |       |       |       |     0.69 
 13.667    3.31    1.07      1.168  OI      |       |       |       |     0.69 
 13.750    3.37    1.09      1.184  OI      |       |       |       |     0.70 
 13.833    3.43    1.11      1.200  OI      |       |       |       |     0.71 
 13.917    3.50    1.13      1.216  OI      |       |       |       |     0.72 
 14.000    3.56    1.15      1.232  OI      |       |       |       |     0.73 
 14.083    3.64    1.17      1.249  OI      |       |       |       |     0.74 
 14.167    3.74    1.19      1.267  OI      |       |       |       |     0.75 
 14.250    3.87    1.21      1.284  OI      |       |       |       |     0.76 
 14.333    4.00    1.23      1.303  OI      |       |       |       |     0.77 
 14.417    4.11    1.25      1.323  OI      |       |       |       |     0.78 
 14.500    4.22    1.27      1.343  OI      |       |       |       |     0.80 
 14.583    4.33    1.30      1.363  OI      |       |       |       |     0.81 
 14.667    4.45    1.32      1.384  OI      |       |       |       |     0.82 
 14.750    4.58    1.34      1.406  OI      |       |       |       |     0.83 
 14.833    4.71    1.37      1.429  OI      |       |       |       |     0.85 
 14.917    4.86    1.40      1.452  OI      |       |       |       |     0.86 
 15.000    5.02    1.43      1.477  OI      |       |       |       |     0.87 
 15.083    5.20    1.45      1.502  OI      |       |       |       |     0.89 
 15.167    5.39    1.48      1.528  OI      |       |       |       |     0.90 
 15.250    5.61    1.52      1.556  OI      |       |       |       |     0.92 
 15.333    5.85    1.55      1.585  OI      |       |       |       |     0.94 
 15.417    6.11    1.58      1.615  OI      |       |       |       |     0.95 
 15.500    6.31    1.62      1.647  OI      |       |       |       |     0.97 
 15.583    6.43    1.66      1.679  OI      |       |       |       |     0.99 
 15.667    6.87    1.70      1.714  O I     |       |       |       |     1.01 
 15.750    8.24    1.77      1.754  O I     |       |       |       |     1.03 
 15.833   10.68    1.85      1.806  O  I    |       |       |       |     1.06 
 15.917   15.11    1.97      1.882  O   I   |       |       |       |     1.11 
 16.000   21.97    2.15      1.996  O     I |       |       |       |     1.17 
 16.083   38.59    2.45      2.188  O       |  I    |       |       |     1.28 
 16.167   65.78    2.98      2.529  O       |       |   I   |       |     1.47 
 16.250  104.11    4.02      3.090  |O      |       |       |       I     1.78 
 16.333   83.86    5.12      3.706  |O      |       |       |I      |     2.11 
 16.417   47.53    5.81      4.121  |O      |     I |       |       |     2.33 
 16.500   33.28    6.21      4.357  |O      | I     |       |       |     2.46 
 16.583   24.95    6.47      4.514  |O     I|       |       |       |     2.54 
 16.667   19.55    6.65      4.622  | O   I |       |       |       |     2.60 
 16.750   15.30    6.77      4.696  | O I   |       |       |       |     2.64 
 16.833   11.92    6.85      4.743  | OI    |       |       |       |     2.66 
 16.917    9.17    6.89      4.768  | O     |       |       |       |     2.67 
 17.000    7.20    6.91      4.777  | O     |       |       |       |     2.68 
 17.083    6.43    6.91      4.776  |IO     |       |       |       |     2.68 



 17.167    5.77    6.90      4.771  |IO     |       |       |       |     2.68 
 17.250    5.34    6.88      4.762  |IO     |       |       |       |     2.67 
 17.333    5.01    6.86      4.750  |IO     |       |       |       |     2.66 
 17.417    4.45    6.84      4.735  |IO     |       |       |       |     2.66 
 17.500    4.09    6.81      4.718  |IO     |       |       |       |     2.65 
 17.583    3.60    6.78      4.697  |IO     |       |       |       |     2.64 
 17.667    3.43    6.74      4.675  |IO     |       |       |       |     2.62 
 17.750    3.29    6.70      4.652  |IO     |       |       |       |     2.61 
 17.833    3.18    6.66      4.628  I O     |       |       |       |     2.60 
 17.917    3.08    6.62      4.604  I O     |       |       |       |     2.59 
 18.000    2.99    6.58      4.579  I O     |       |       |       |     2.57 
 18.083    2.89    6.54      4.554  I O     |       |       |       |     2.56 
 18.167    2.76    6.50      4.529  IO      |       |       |       |     2.55 
 18.250    2.55    6.45      4.503  IO      |       |       |       |     2.53 
 18.333    2.38    6.41      4.476  IO      |       |       |       |     2.52 
 18.417    2.27    6.36      4.448  IO      |       |       |       |     2.51 
 18.500    2.18    6.31      4.419  IO      |       |       |       |     2.49 
 18.583    2.11    6.26      4.391  IO      |       |       |       |     2.48 
 18.667    2.04    6.22      4.362  IO      |       |       |       |     2.46 
 18.750    1.99    6.17      4.333  IO      |       |       |       |     2.44 
 18.833    1.94    6.12      4.304  IO      |       |       |       |     2.43 
 18.917    1.89    6.07      4.276  IO      |       |       |       |     2.41 
 19.000    1.85    6.02      4.247  IO      |       |       |       |     2.40 
 19.083    1.81    5.98      4.218  IO      |       |       |       |     2.38 
 19.167    1.78    5.93      4.190  IO      |       |       |       |     2.37 
 19.250    1.75    5.88      4.161  IO      |       |       |       |     2.35 
 19.333    1.71    5.83      4.133  IO      |       |       |       |     2.34 
 19.417    1.68    5.79      4.104  IO      |       |       |       |     2.32 
 19.500    1.65    5.74      4.076  IO      |       |       |       |     2.31 
 19.583    1.63    5.69      4.048  IO      |       |       |       |     2.29 
 19.667    1.60    5.65      4.020  IO      |       |       |       |     2.28 
 19.750    1.58    5.60      3.992  IO      |       |       |       |     2.27 
 19.833    1.55    5.55      3.965  IO      |       |       |       |     2.25 
 19.917    1.53    5.51      3.937  IO      |       |       |       |     2.24 
 20.000    1.51    5.46      3.910  IO      |       |       |       |     2.22 
 20.083    1.49    5.42      3.883  IO      |       |       |       |     2.21 
 20.167    1.47    5.37      3.856  IO      |       |       |       |     2.19 
 20.250    1.45    5.33      3.829  IO      |       |       |       |     2.18 
 20.333    1.43    5.28      3.802  IO      |       |       |       |     2.17 
 20.417    1.41    5.24      3.776  IO      |       |       |       |     2.15 
 20.500    1.39    5.19      3.750  IO      |       |       |       |     2.14 
 20.583    1.37    5.15      3.723  IO      |       |       |       |     2.12 
 20.667    1.36    5.11      3.698  IO      |       |       |       |     2.11 
 20.750    1.34    5.06      3.672  IO      |       |       |       |     2.10 
 20.833    1.32    5.02      3.646  IO      |       |       |       |     2.08 
 20.917    1.31    4.98      3.621  IO      |       |       |       |     2.07 
 21.000    1.29    4.94      3.596  IO      |       |       |       |     2.06 
 21.083    1.28    4.90      3.571  IO      |       |       |       |     2.04 
 21.167    1.27    4.85      3.546  IO      |       |       |       |     2.03 
 21.250    1.25    4.81      3.521  IO      |       |       |       |     2.02 
 21.333    1.24    4.77      3.497  IO      |       |       |       |     2.00 
 21.417    1.23    4.73      3.473  IO      |       |       |       |     1.99 
 21.500    1.21    4.68      3.449  IO      |       |       |       |     1.98 
 21.583    1.20    4.64      3.425  IO      |       |       |       |     1.97 
 21.667    1.19    4.60      3.401  IO      |       |       |       |     1.95 
 21.750    1.18    4.55      3.378  IO      |       |       |       |     1.94 
 21.833    1.17    4.51      3.355  IO      |       |       |       |     1.93 
 21.917    1.16    4.47      3.332  IO      |       |       |       |     1.91 
 22.000    1.14    4.42      3.309  IO      |       |       |       |     1.90 
 22.083    1.13    4.38      3.287  IO      |       |       |       |     1.89 
 22.167    1.12    4.34      3.264  IO      |       |       |       |     1.88 
 22.250    1.11    4.30      3.242  IO      |       |       |       |     1.87 
 22.333    1.10    4.26      3.221  IO      |       |       |       |     1.85 
 22.417    1.10    4.22      3.199  IO      |       |       |       |     1.84 
 22.500    1.09    4.18      3.178  IO      |       |       |       |     1.83 
 22.583    1.08    4.14      3.156  IO      |       |       |       |     1.82 
 22.667    1.07    4.10      3.135  IO      |       |       |       |     1.81 
 22.750    1.06    4.06      3.115  IO      |       |       |       |     1.80 
 22.833    1.05    4.02      3.094  IO      |       |       |       |     1.78 
 22.917    1.04    3.98      3.074  IO      |       |       |       |     1.77 
 23.000    1.03    3.95      3.053  IO      |       |       |       |     1.76 



 23.083    1.03    3.91      3.034  IO      |       |       |       |     1.75 
 23.167    1.02    3.87      3.014  IO      |       |       |       |     1.74 
 23.250    1.01    3.84      2.994  IO      |       |       |       |     1.73 
 23.333    1.00    3.80      2.975  IO      |       |       |       |     1.72 
 23.417    1.00    3.76      2.956  IO      |       |       |       |     1.71 
 23.500    0.99    3.73      2.937  IO      |       |       |       |     1.70 
 23.583    0.98    3.69      2.918  IO      |       |       |       |     1.69 
 23.667    0.97    3.66      2.899  IO      |       |       |       |     1.68 
 23.750    0.97    3.63      2.881  IO      |       |       |       |     1.67 
 23.833    0.96    3.59      2.863  IO      |       |       |       |     1.66 
 23.917    0.95    3.56      2.845  IO      |       |       |       |     1.65 
 24.000    0.95    3.52      2.827  IO      |       |       |       |     1.64 
 24.083    0.91    3.49      2.809  IO      |       |       |       |     1.63 
 24.167    0.80    3.46      2.791  IO      |       |       |       |     1.62 
 24.250    0.52    3.42      2.772  IO      |       |       |       |     1.61 
 24.333    0.31    3.38      2.751  IO      |       |       |       |     1.60 
 24.417    0.21    3.34      2.730  IO      |       |       |       |     1.58 
 24.500    0.15    3.30      2.708  IO      |       |       |       |     1.57 
 24.583    0.10    3.26      2.686  IO      |       |       |       |     1.56 
 24.667    0.07    3.22      2.665  O       |       |       |       |     1.55 
 24.750    0.04    3.18      2.643  O       |       |       |       |     1.54 
 24.833    0.03    3.14      2.622  O       |       |       |       |     1.52 
 24.917    0.02    3.10      2.600  O       |       |       |       |     1.51 
 25.000    0.01    3.06      2.579  O       |       |       |       |     1.50 
 25.083    0.01    3.03      2.558  O       |       |       |       |     1.49 
 25.167    0.01    3.00      2.538  O       |       |       |       |     1.48 
 25.250    0.01    2.96      2.517  O       |       |       |       |     1.47 
 25.333    0.00    2.93      2.497  O       |       |       |       |     1.45 
 25.417    0.00    2.90      2.477  O       |       |       |       |     1.44 
 25.500    0.00    2.87      2.457  O       |       |       |       |     1.43 
 25.583    0.00    2.84      2.437  O       |       |       |       |     1.42 
 25.667    0.00    2.81      2.418  O       |       |       |       |     1.41 
 25.750    0.00    2.78      2.398  O       |       |       |       |     1.40 
 25.833    0.00    2.75      2.379  O       |       |       |       |     1.39 
 25.917    0.00    2.72      2.361  O       |       |       |       |     1.38 
 26.000    0.00    2.69      2.342  O       |       |       |       |     1.37 
 26.083    0.00    2.66      2.324  O       |       |       |       |     1.36 
 26.167    0.00    2.63      2.305  O       |       |       |       |     1.35 
 26.250    0.00    2.60      2.287  O       |       |       |       |     1.34 
 26.333    0.00    2.58      2.269  O       |       |       |       |     1.33 
 26.417    0.00    2.55      2.252  O       |       |       |       |     1.32 
 26.500    0.00    2.52      2.234  O       |       |       |       |     1.31 
 26.583    0.00    2.49      2.217  O       |       |       |       |     1.30 
 26.667    0.00    2.47      2.200  O       |       |       |       |     1.29 
 26.750    0.00    2.44      2.183  O       |       |       |       |     1.28 
 26.833    0.00    2.41      2.166  O       |       |       |       |     1.27 
 26.917    0.00    2.39      2.150  O       |       |       |       |     1.26 
 27.000    0.00    2.36      2.133  O       |       |       |       |     1.25 
 27.083    0.00    2.34      2.117  O       |       |       |       |     1.24 
 27.167    0.00    2.31      2.101  O       |       |       |       |     1.23 
 27.250    0.00    2.29      2.085  O       |       |       |       |     1.22 
 27.333    0.00    2.26      2.070  O       |       |       |       |     1.21 
 27.417    0.00    2.24      2.054  O       |       |       |       |     1.20 
 27.500    0.00    2.21      2.039  O       |       |       |       |     1.20 
 27.583    0.00    2.19      2.024  O       |       |       |       |     1.19 
 27.667    0.00    2.17      2.009  O       |       |       |       |     1.18 
 27.750    0.00    2.14      1.994  O       |       |       |       |     1.17 
 27.833    0.00    2.12      1.979  O       |       |       |       |     1.16 
 27.917    0.00    2.10      1.965  O       |       |       |       |     1.15 
 28.000    0.00    2.08      1.950  O       |       |       |       |     1.15 
 28.083    0.00    2.05      1.936  O       |       |       |       |     1.14 
 28.167    0.00    2.03      1.922  O       |       |       |       |     1.13 
 28.250    0.00    2.01      1.908  O       |       |       |       |     1.12 
 28.333    0.00    1.99      1.894  O       |       |       |       |     1.11 
 28.417    0.00    1.97      1.881  O       |       |       |       |     1.11 
 28.500    0.00    1.95      1.867  O       |       |       |       |     1.10 
 28.583    0.00    1.92      1.854  O       |       |       |       |     1.09 
 28.667    0.00    1.90      1.841  O       |       |       |       |     1.08 
 28.750    0.00    1.88      1.828  O       |       |       |       |     1.08 
 28.833    0.00    1.86      1.815  O       |       |       |       |     1.07 
 28.917    0.00    1.84      1.802  O       |       |       |       |     1.06 



 29.000    0.00    1.82      1.789  O       |       |       |       |     1.05 
 29.083    0.00    1.80      1.777  O       |       |       |       |     1.05 
 29.167    0.00    1.78      1.765  O       |       |       |       |     1.04 
 29.250    0.00    1.77      1.752  O       |       |       |       |     1.03 
 29.333    0.00    1.75      1.740  O       |       |       |       |     1.03 
 29.417    0.00    1.73      1.728  O       |       |       |       |     1.02 
 29.500    0.00    1.71      1.716  O       |       |       |       |     1.01 
 29.583    0.00    1.69      1.705  O       |       |       |       |     1.01 
 29.667    0.00    1.67      1.693  O       |       |       |       |     1.00 
 29.750    0.00    1.66      1.682  O       |       |       |       |     0.99 
 29.833    0.00    1.65      1.670  O       |       |       |       |     0.99 
 29.917    0.00    1.63      1.659  O       |       |       |       |     0.98 
 30.000    0.00    1.62      1.648  O       |       |       |       |     0.97 
 30.083    0.00    1.61      1.637  O       |       |       |       |     0.97 
 30.167    0.00    1.60      1.626  O       |       |       |       |     0.96 
 30.250    0.00    1.58      1.615  O       |       |       |       |     0.95 
 30.333    0.00    1.57      1.604  O       |       |       |       |     0.95 
 30.417    0.00    1.56      1.593  O       |       |       |       |     0.94 
 30.500    0.00    1.55      1.582  O       |       |       |       |     0.94 
 30.583    0.00    1.53      1.572  O       |       |       |       |     0.93 
 30.667    0.00    1.52      1.561  O       |       |       |       |     0.92 
 30.750    0.00    1.51      1.551  O       |       |       |       |     0.92 
 30.833    0.00    1.50      1.540  O       |       |       |       |     0.91 
 30.917    0.00    1.49      1.530  O       |       |       |       |     0.91 
 31.000    0.00    1.47      1.520  O       |       |       |       |     0.90 
 31.083    0.00    1.46      1.510  O       |       |       |       |     0.89 
 31.167    0.00    1.45      1.500  O       |       |       |       |     0.89 
 31.250    0.00    1.44      1.490  O       |       |       |       |     0.88 
 31.333    0.00    1.43      1.480  O       |       |       |       |     0.88 
 31.417    0.00    1.42      1.470  O       |       |       |       |     0.87 
 31.500    0.00    1.41      1.460  O       |       |       |       |     0.86 
 31.583    0.00    1.40      1.451  O       |       |       |       |     0.86 
 31.667    0.00    1.38      1.441  O       |       |       |       |     0.85 
 31.750    0.00    1.37      1.432  O       |       |       |       |     0.85 
 31.833    0.00    1.36      1.422  O       |       |       |       |     0.84 
 31.917    0.00    1.35      1.413  O       |       |       |       |     0.84 
 32.000    0.00    1.34      1.404  O       |       |       |       |     0.83 
 32.083    0.00    1.33      1.394  O       |       |       |       |     0.83 
 32.167    0.00    1.32      1.385  O       |       |       |       |     0.82 
 32.250    0.00    1.31      1.376  O       |       |       |       |     0.82 
 32.333    0.00    1.30      1.367  O       |       |       |       |     0.81 
 32.417    0.00    1.29      1.358  O       |       |       |       |     0.81 
 32.500    0.00    1.28      1.350  O       |       |       |       |     0.80 
 32.583    0.00    1.27      1.341  O       |       |       |       |     0.79 
 32.667    0.00    1.26      1.332  O       |       |       |       |     0.79 
 32.750    0.00    1.25      1.323  O       |       |       |       |     0.78 
 32.833    0.00    1.24      1.315  O       |       |       |       |     0.78 
 32.917    0.00    1.23      1.306  O       |       |       |       |     0.77 
 33.000    0.00    1.22      1.298  O       |       |       |       |     0.77 
 33.083    0.00    1.21      1.289  O       |       |       |       |     0.77 
 33.167    0.00    1.20      1.281  O       |       |       |       |     0.76 
 33.250    0.00    1.19      1.273  O       |       |       |       |     0.76 
 33.333    0.00    1.18      1.265  O       |       |       |       |     0.75 
 33.417    0.00    1.17      1.257  O       |       |       |       |     0.75 
 33.500    0.00    1.16      1.249  O       |       |       |       |     0.74 
 33.583    0.00    1.16      1.241  O       |       |       |       |     0.74 
 33.667    0.00    1.15      1.233  O       |       |       |       |     0.73 
 33.750    0.00    1.14      1.225  O       |       |       |       |     0.73 
 33.833    0.00    1.13      1.217  O       |       |       |       |     0.72 
 33.917    0.00    1.12      1.209  O       |       |       |       |     0.72 
 34.000    0.00    1.11      1.202  O       |       |       |       |     0.71 
 34.083    0.00    1.10      1.194  O       |       |       |       |     0.71 
 34.167    0.00    1.09      1.186  O       |       |       |       |     0.71 
 34.250    0.00    1.09      1.179  O       |       |       |       |     0.70 
 34.333    0.00    1.08      1.171  O       |       |       |       |     0.70 
 34.417    0.00    1.07      1.164  O       |       |       |       |     0.69 
 34.500    0.00    1.06      1.157  O       |       |       |       |     0.69 
 34.583    0.00    1.05      1.149  O       |       |       |       |     0.68 
 34.667    0.00    1.04      1.142  O       |       |       |       |     0.68 
 34.750    0.00    1.04      1.135  O       |       |       |       |     0.68 
 34.833    0.00    1.03      1.128  O       |       |       |       |     0.67 



 34.917    0.00    1.02      1.121  O       |       |       |       |     0.67 
 35.000    0.00    1.01      1.114  O       |       |       |       |     0.66 
 35.083    0.00    1.00      1.107  O       |       |       |       |     0.66 
 35.167    0.00    1.00      1.100  O       |       |       |       |     0.65 
 35.250    0.00    0.99      1.093  O       |       |       |       |     0.65 
 35.333    0.00    0.98      1.086  O       |       |       |       |     0.65 
 35.417    0.00    0.97      1.080  O       |       |       |       |     0.64 
 35.500    0.00    0.96      1.073  O       |       |       |       |     0.64 
 35.583    0.00    0.96      1.066  O       |       |       |       |     0.64 
 35.667    0.00    0.95      1.060  O       |       |       |       |     0.63 
 35.750    0.00    0.94      1.053  O       |       |       |       |     0.63 
 35.833    0.00    0.93      1.047  O       |       |       |       |     0.62 
 35.917    0.00    0.93      1.040  O       |       |       |       |     0.62 
 36.000    0.00    0.92      1.034  O       |       |       |       |     0.62 
 36.083    0.00    0.91      1.028  O       |       |       |       |     0.61 
 36.167    0.00    0.91      1.022  O       |       |       |       |     0.61 
 36.250    0.00    0.90      1.015  O       |       |       |       |     0.61 
 36.333    0.00    0.89      1.009  O       |       |       |       |     0.60 
 36.417    0.00    0.88      1.003  O       |       |       |       |     0.60 
 36.500    0.00    0.88      0.997  O       |       |       |       |     0.59 
 36.583    0.00    0.87      0.991  O       |       |       |       |     0.59 
 36.667    0.00    0.86      0.985  O       |       |       |       |     0.59 
 36.750    0.00    0.86      0.979  O       |       |       |       |     0.58 
 36.833    0.00    0.85      0.973  O       |       |       |       |     0.58 
 36.917    0.00    0.84      0.967  O       |       |       |       |     0.58 
 37.000    0.00    0.84      0.962  O       |       |       |       |     0.57 
 37.083    0.00    0.83      0.956  O       |       |       |       |     0.57 
 37.167    0.00    0.82      0.950  O       |       |       |       |     0.57 
 37.250    0.00    0.82      0.944  O       |       |       |       |     0.56 
 37.333    0.00    0.81      0.939  O       |       |       |       |     0.56 
 37.417    0.00    0.81      0.933  O       |       |       |       |     0.56 
 37.500    0.00    0.80      0.928  O       |       |       |       |     0.55 
 37.583    0.00    0.79      0.922  O       |       |       |       |     0.55 
 37.667    0.00    0.79      0.917  O       |       |       |       |     0.55 
 37.750    0.00    0.78      0.911  O       |       |       |       |     0.55 
 37.833    0.00    0.77      0.906  O       |       |       |       |     0.54 
 37.917    0.00    0.77      0.901  O       |       |       |       |     0.54 
 38.000    0.00    0.76      0.895  O       |       |       |       |     0.54 
 38.083    0.00    0.76      0.890  O       |       |       |       |     0.53 
 38.167    0.00    0.75      0.885  O       |       |       |       |     0.53 
 38.250    0.00    0.74      0.880  O       |       |       |       |     0.53 
 38.333    0.00    0.74      0.875  O       |       |       |       |     0.52 
 38.417    0.00    0.73      0.870  O       |       |       |       |     0.52 
 38.500    0.00    0.73      0.865  O       |       |       |       |     0.52 
 38.583    0.00    0.72      0.860  O       |       |       |       |     0.51 
 38.667    0.00    0.72      0.855  O       |       |       |       |     0.51 
 38.750    0.00    0.71      0.850  O       |       |       |       |     0.51 
 38.833    0.00    0.70      0.845  O       |       |       |       |     0.51 
 38.917    0.00    0.70      0.840  O       |       |       |       |     0.50 
 39.000    0.00    0.69      0.835  O       |       |       |       |     0.50 
 39.083    0.00    0.69      0.831  O       |       |       |       |     0.50 
 39.167    0.00    0.69      0.826  O       |       |       |       |     0.50 
 39.250    0.00    0.68      0.821  O       |       |       |       |     0.49 
 39.333    0.00    0.68      0.817  O       |       |       |       |     0.49 
 39.417    0.00    0.67      0.812  O       |       |       |       |     0.49 
 39.500    0.00    0.67      0.807  O       |       |       |       |     0.48 
 39.583    0.00    0.67      0.803  O       |       |       |       |     0.48 
 39.667    0.00    0.66      0.798  O       |       |       |       |     0.48 
 39.750    0.00    0.66      0.794  O       |       |       |       |     0.48 
 39.833    0.00    0.65      0.789  O       |       |       |       |     0.47 
 39.917    0.00    0.65      0.784  O       |       |       |       |     0.47 
 40.000    0.00    0.65      0.780  O       |       |       |       |     0.47 
 40.083    0.00    0.64      0.776  O       |       |       |       |     0.46 
 40.167    0.00    0.64      0.771  O       |       |       |       |     0.46 
 40.250    0.00    0.64      0.767  O       |       |       |       |     0.46 
 40.333    0.00    0.63      0.762  O       |       |       |       |     0.46 
 40.417    0.00    0.63      0.758  O       |       |       |       |     0.45 
 40.500    0.00    0.63      0.754  O       |       |       |       |     0.45 
 40.583    0.00    0.62      0.749  O       |       |       |       |     0.45 
 40.667    0.00    0.62      0.745  O       |       |       |       |     0.45 
 40.750    0.00    0.61      0.741  O       |       |       |       |     0.44 



 40.833    0.00    0.61      0.737  O       |       |       |       |     0.44 
 40.917    0.00    0.61      0.732  O       |       |       |       |     0.44 
 41.000    0.00    0.60      0.728  O       |       |       |       |     0.44 
 41.083    0.00    0.60      0.724  O       |       |       |       |     0.43 
 41.167    0.00    0.60      0.720  O       |       |       |       |     0.43 
 41.250    0.00    0.59      0.716  O       |       |       |       |     0.43 
 41.333    0.00    0.59      0.712  O       |       |       |       |     0.43 
 41.417    0.00    0.59      0.708  O       |       |       |       |     0.42 
 41.500    0.00    0.58      0.704  O       |       |       |       |     0.42 
 41.583    0.00    0.58      0.700  O       |       |       |       |     0.42 
 41.667    0.00    0.58      0.696  O       |       |       |       |     0.42 
 41.750    0.00    0.57      0.692  O       |       |       |       |     0.41 
 41.833    0.00    0.57      0.688  O       |       |       |       |     0.41 
 41.917    0.00    0.57      0.684  O       |       |       |       |     0.41 
 42.000    0.00    0.56      0.680  O       |       |       |       |     0.41 
 42.083    0.00    0.56      0.676  O       |       |       |       |     0.41 
 42.167    0.00    0.56      0.672  O       |       |       |       |     0.40 
 42.250    0.00    0.55      0.668  O       |       |       |       |     0.40 
 42.333    0.00    0.55      0.665  O       |       |       |       |     0.40 
 42.417    0.00    0.55      0.661  O       |       |       |       |     0.40 
 42.500    0.00    0.55      0.657  O       |       |       |       |     0.39 
 42.583    0.00    0.54      0.653  O       |       |       |       |     0.39 
 42.667    0.00    0.54      0.650  O       |       |       |       |     0.39 
 42.750    0.00    0.54      0.646  O       |       |       |       |     0.39 
 42.833    0.00    0.53      0.642  O       |       |       |       |     0.39 
 42.917    0.00    0.53      0.639  O       |       |       |       |     0.38 
 43.000    0.00    0.53      0.635  O       |       |       |       |     0.38 
 43.083    0.00    0.52      0.631  O       |       |       |       |     0.38 
 43.167    0.00    0.52      0.628  O       |       |       |       |     0.38 
 43.250    0.00    0.52      0.624  O       |       |       |       |     0.37 
 43.333    0.00    0.51      0.621  O       |       |       |       |     0.37 
 43.417    0.00    0.51      0.617  O       |       |       |       |     0.37 
 43.500    0.00    0.51      0.614  O       |       |       |       |     0.37 
 43.583    0.00    0.51      0.610  O       |       |       |       |     0.37 
 43.667    0.00    0.50      0.607  O       |       |       |       |     0.36 
 43.750    0.00    0.50      0.603  O       |       |       |       |     0.36 
 43.833    0.00    0.50      0.600  O       |       |       |       |     0.36 
 43.917    0.00    0.49      0.596  O       |       |       |       |     0.36 
 44.000    0.00    0.49      0.593  O       |       |       |       |     0.36 
 44.083    0.00    0.49      0.590  O       |       |       |       |     0.35 
 44.167    0.00    0.49      0.586  O       |       |       |       |     0.35 
 44.250    0.00    0.48      0.583  O       |       |       |       |     0.35 
 44.333    0.00    0.48      0.579  O       |       |       |       |     0.35 
 44.417    0.00    0.48      0.576  O       |       |       |       |     0.35 
 44.500    0.00    0.48      0.573  O       |       |       |       |     0.34 
 44.583    0.00    0.47      0.570  O       |       |       |       |     0.34 
 44.667    0.00    0.47      0.566  O       |       |       |       |     0.34 
 44.750    0.00    0.47      0.563  O       |       |       |       |     0.34 
 44.833    0.00    0.46      0.560  O       |       |       |       |     0.34 
 44.917    0.00    0.46      0.557  O       |       |       |       |     0.33 
 45.000    0.00    0.46      0.554  O       |       |       |       |     0.33 
 45.083    0.00    0.46      0.550  O       |       |       |       |     0.33 
 45.167    0.00    0.45      0.547  O       |       |       |       |     0.33 
 45.250    0.00    0.45      0.544  O       |       |       |       |     0.33 
 45.333    0.00    0.45      0.541  O       |       |       |       |     0.32 
 45.417    0.00    0.45      0.538  O       |       |       |       |     0.32 
 45.500    0.00    0.44      0.535  O       |       |       |       |     0.32 
 45.583    0.00    0.44      0.532  O       |       |       |       |     0.32 
 45.667    0.00    0.44      0.529  O       |       |       |       |     0.32 
 45.750    0.00    0.44      0.526  O       |       |       |       |     0.32 
 45.833    0.00    0.43      0.523  O       |       |       |       |     0.31 
 45.917    0.00    0.43      0.520  O       |       |       |       |     0.31 
 46.000    0.00    0.43      0.517  O       |       |       |       |     0.31 
 46.083    0.00    0.43      0.514  O       |       |       |       |     0.31 
 46.167    0.00    0.42      0.511  O       |       |       |       |     0.31 
 46.250    0.00    0.42      0.508  O       |       |       |       |     0.30 
 46.333    0.00    0.42      0.505  O       |       |       |       |     0.30 
 46.417    0.00    0.42      0.502  O       |       |       |       |     0.30 
 46.500    0.00    0.41      0.499  O       |       |       |       |     0.30 
 46.583    0.00    0.41      0.497  O       |       |       |       |     0.30 
 46.667    0.00    0.41      0.494  O       |       |       |       |     0.30 



 46.750    0.00    0.41      0.491  O       |       |       |       |     0.29 
 46.833    0.00    0.41      0.488  O       |       |       |       |     0.29 
 46.917    0.00    0.40      0.485  O       |       |       |       |     0.29 
 47.000    0.00    0.40      0.483  O       |       |       |       |     0.29 
 47.083    0.00    0.40      0.480  O       |       |       |       |     0.29 
 47.167    0.00    0.40      0.477  O       |       |       |       |     0.29 
 47.250    0.00    0.39      0.474  O       |       |       |       |     0.28 
 47.333    0.00    0.39      0.472  O       |       |       |       |     0.28 
 47.417    0.00    0.39      0.469  O       |       |       |       |     0.28 
 47.500    0.00    0.39      0.466  O       |       |       |       |     0.28 
 47.583    0.00    0.38      0.464  O       |       |       |       |     0.28 
 47.667    0.00    0.38      0.461  O       |       |       |       |     0.28 
 47.750    0.00    0.38      0.458  O       |       |       |       |     0.27 
 47.833    0.00    0.38      0.456  O       |       |       |       |     0.27 
 47.917    0.00    0.38      0.453  O       |       |       |       |     0.27 
 48.000    0.00    0.37      0.451  O       |       |       |       |     0.27 
 48.083    0.00    0.37      0.448  O       |       |       |       |     0.27 
 48.167    0.00    0.37      0.446  O       |       |       |       |     0.27 
 48.250    0.00    0.37      0.443  O       |       |       |       |     0.27 
 48.333    0.00    0.37      0.440  O       |       |       |       |     0.26 
 48.417    0.00    0.36      0.438  O       |       |       |       |     0.26 
 48.500    0.00    0.36      0.435  O       |       |       |       |     0.26 
 48.583    0.00    0.36      0.433  O       |       |       |       |     0.26 
 48.667    0.00    0.36      0.431  O       |       |       |       |     0.26 
 48.750    0.00    0.36      0.428  O       |       |       |       |     0.26 
 48.833    0.00    0.35      0.426  O       |       |       |       |     0.26 
 48.917    0.00    0.35      0.423  O       |       |       |       |     0.25 
 49.000    0.00    0.35      0.421  O       |       |       |       |     0.25 
 49.083    0.00    0.35      0.418  O       |       |       |       |     0.25 
 49.167    0.00    0.35      0.416  O       |       |       |       |     0.25 
 49.250    0.00    0.34      0.414  O       |       |       |       |     0.25 
 49.333    0.00    0.34      0.411  O       |       |       |       |     0.25 
 49.417    0.00    0.34      0.409  O       |       |       |       |     0.25 
 49.500    0.00    0.34      0.407  O       |       |       |       |     0.24 
 49.583    0.00    0.34      0.404  O       |       |       |       |     0.24 
 49.667    0.00    0.33      0.402  O       |       |       |       |     0.24 
 49.750    0.00    0.33      0.400  O       |       |       |       |     0.24 
 49.833    0.00    0.33      0.397  O       |       |       |       |     0.24 
 49.917    0.00    0.33      0.395  O       |       |       |       |     0.24 
 50.000    0.00    0.33      0.393  O       |       |       |       |     0.24 
 50.083    0.00    0.32      0.391  O       |       |       |       |     0.23 
 50.167    0.00    0.32      0.388  O       |       |       |       |     0.23 
 50.250    0.00    0.32      0.386  O       |       |       |       |     0.23 
 50.333    0.00    0.32      0.384  O       |       |       |       |     0.23 
 50.417    0.00    0.32      0.382  O       |       |       |       |     0.23 
 50.500    0.00    0.32      0.380  O       |       |       |       |     0.23 
 50.583    0.00    0.31      0.378  O       |       |       |       |     0.23 
 50.667    0.00    0.31      0.375  O       |       |       |       |     0.23 
 50.750    0.00    0.31      0.373  O       |       |       |       |     0.22 
 50.833    0.00    0.31      0.371  O       |       |       |       |     0.22 
 50.917    0.00    0.31      0.369  O       |       |       |       |     0.22 
 51.000    0.00    0.30      0.367  O       |       |       |       |     0.22 
 51.083    0.00    0.30      0.365  O       |       |       |       |     0.22 
 51.167    0.00    0.30      0.363  O       |       |       |       |     0.22 
 51.250    0.00    0.30      0.361  O       |       |       |       |     0.22 
 51.333    0.00    0.30      0.359  O       |       |       |       |     0.21 
 51.417    0.00    0.30      0.357  O       |       |       |       |     0.21 
 51.500    0.00    0.29      0.355  O       |       |       |       |     0.21 
 51.583    0.00    0.29      0.352  O       |       |       |       |     0.21 
 51.667    0.00    0.29      0.350  O       |       |       |       |     0.21 
 51.750    0.00    0.29      0.348  O       |       |       |       |     0.21 
 51.833    0.00    0.29      0.346  O       |       |       |       |     0.21 
 51.917    0.00    0.29      0.345  O       |       |       |       |     0.21 
 52.000    0.00    0.28      0.343  O       |       |       |       |     0.21 
 52.083    0.00    0.28      0.341  O       |       |       |       |     0.20 
 52.167    0.00    0.28      0.339  O       |       |       |       |     0.20 
 52.250    0.00    0.28      0.337  O       |       |       |       |     0.20 
 52.333    0.00    0.28      0.335  O       |       |       |       |     0.20 
 52.417    0.00    0.28      0.333  O       |       |       |       |     0.20 
 52.500    0.00    0.27      0.331  O       |       |       |       |     0.20 
 52.583    0.00    0.27      0.329  O       |       |       |       |     0.20 



 52.667    0.00    0.27      0.327  O       |       |       |       |     0.20 
 52.750    0.00    0.27      0.325  O       |       |       |       |     0.20 
 52.833    0.00    0.27      0.324  O       |       |       |       |     0.19 
 52.917    0.00    0.27      0.322  O       |       |       |       |     0.19 
 53.000    0.00    0.27      0.320  O       |       |       |       |     0.19 
 53.083    0.00    0.26      0.318  O       |       |       |       |     0.19 
 53.167    0.00    0.26      0.316  O       |       |       |       |     0.19 
 53.250    0.00    0.26      0.314  O       |       |       |       |     0.19 
 53.333    0.00    0.26      0.313  O       |       |       |       |     0.19 
 53.417    0.00    0.26      0.311  O       |       |       |       |     0.19 
 53.500    0.00    0.26      0.309  O       |       |       |       |     0.19 
 53.583    0.00    0.25      0.307  O       |       |       |       |     0.18 
 53.667    0.00    0.25      0.306  O       |       |       |       |     0.18 
 53.750    0.00    0.25      0.304  O       |       |       |       |     0.18 
 53.833    0.00    0.25      0.302  O       |       |       |       |     0.18 
 53.917    0.00    0.25      0.300  O       |       |       |       |     0.18 
 54.000    0.00    0.25      0.299  O       |       |       |       |     0.18 
 54.083    0.00    0.25      0.297  O       |       |       |       |     0.18 
 54.167    0.00    0.24      0.295  O       |       |       |       |     0.18 
 54.250    0.00    0.24      0.294  O       |       |       |       |     0.18 
 54.333    0.00    0.24      0.292  O       |       |       |       |     0.18 
 54.417    0.00    0.24      0.290  O       |       |       |       |     0.17 
 54.500    0.00    0.24      0.289  O       |       |       |       |     0.17 
 54.583    0.00    0.24      0.287  O       |       |       |       |     0.17 
 54.667    0.00    0.24      0.285  O       |       |       |       |     0.17 
 54.750    0.00    0.24      0.284  O       |       |       |       |     0.17 
 54.833    0.00    0.23      0.282  O       |       |       |       |     0.17 
 54.917    0.00    0.23      0.280  O       |       |       |       |     0.17 
 55.000    0.00    0.23      0.279  O       |       |       |       |     0.17 
 55.083    0.00    0.23      0.277  O       |       |       |       |     0.17 
 55.167    0.00    0.23      0.276  O       |       |       |       |     0.17 
 55.250    0.00    0.23      0.274  O       |       |       |       |     0.16 
 55.333    0.00    0.23      0.273  O       |       |       |       |     0.16 
 55.417    0.00    0.22      0.271  O       |       |       |       |     0.16 
 55.500    0.00    0.22      0.269  O       |       |       |       |     0.16 
 55.583    0.00    0.22      0.268  O       |       |       |       |     0.16 
 55.667    0.00    0.22      0.266  O       |       |       |       |     0.16 
 55.750    0.00    0.22      0.265  O       |       |       |       |     0.16 
 55.833    0.00    0.22      0.263  O       |       |       |       |     0.16 
 55.917    0.00    0.22      0.262  O       |       |       |       |     0.16 
 56.000    0.00    0.22      0.260  O       |       |       |       |     0.16 
 56.083    0.00    0.21      0.259  O       |       |       |       |     0.16 
 56.167    0.00    0.21      0.257  O       |       |       |       |     0.15 
 56.250    0.00    0.21      0.256  O       |       |       |       |     0.15 
 56.333    0.00    0.21      0.254  O       |       |       |       |     0.15 
 56.417    0.00    0.21      0.253  O       |       |       |       |     0.15 
 56.500    0.00    0.21      0.252  O       |       |       |       |     0.15 
 56.583    0.00    0.21      0.250  O       |       |       |       |     0.15 
 56.667    0.00    0.21      0.249  O       |       |       |       |     0.15 
 56.750    0.00    0.21      0.247  O       |       |       |       |     0.15 
 56.833    0.00    0.20      0.246  O       |       |       |       |     0.15 
 56.917    0.00    0.20      0.245  O       |       |       |       |     0.15 
 57.000    0.00    0.20      0.243  O       |       |       |       |     0.15 
 57.083    0.00    0.20      0.242  O       |       |       |       |     0.14 
 57.167    0.00    0.20      0.240  O       |       |       |       |     0.14 
 57.250    0.00    0.20      0.239  O       |       |       |       |     0.14 
 57.333    0.00    0.20      0.238  O       |       |       |       |     0.14 
 57.417    0.00    0.20      0.236  O       |       |       |       |     0.14 
 57.500    0.00    0.19      0.235  O       |       |       |       |     0.14 
 57.583    0.00    0.19      0.234  O       |       |       |       |     0.14 
 57.667    0.00    0.19      0.232  O       |       |       |       |     0.14 
 57.750    0.00    0.19      0.231  O       |       |       |       |     0.14 
 57.833    0.00    0.19      0.230  O       |       |       |       |     0.14 
 57.917    0.00    0.19      0.228  O       |       |       |       |     0.14 
 58.000    0.00    0.19      0.227  O       |       |       |       |     0.14 
 58.083    0.00    0.19      0.226  O       |       |       |       |     0.14 
 58.167    0.00    0.19      0.224  O       |       |       |       |     0.13 
 58.250    0.00    0.19      0.223  O       |       |       |       |     0.13 
 58.333    0.00    0.18      0.222  O       |       |       |       |     0.13 
 58.417    0.00    0.18      0.221  O       |       |       |       |     0.13 
 58.500    0.00    0.18      0.219  O       |       |       |       |     0.13 



 58.583    0.00    0.18      0.218  O       |       |       |       |     0.13 
 58.667    0.00    0.18      0.217  O       |       |       |       |     0.13 
 58.750    0.00    0.18      0.216  O       |       |       |       |     0.13 
 58.833    0.00    0.18      0.214  O       |       |       |       |     0.13 
 58.917    0.00    0.18      0.213  O       |       |       |       |     0.13 
 59.000    0.00    0.18      0.212  O       |       |       |       |     0.13 
 59.083    0.00    0.17      0.211  O       |       |       |       |     0.13 
 59.167    0.00    0.17      0.210  O       |       |       |       |     0.13 
 59.250    0.00    0.17      0.208  O       |       |       |       |     0.12 
 59.333    0.00    0.17      0.207  O       |       |       |       |     0.12 
 59.417    0.00    0.17      0.206  O       |       |       |       |     0.12 
 59.500    0.00    0.17      0.205  O       |       |       |       |     0.12 
 59.583    0.00    0.17      0.204  O       |       |       |       |     0.12 
 59.667    0.00    0.17      0.202  O       |       |       |       |     0.12 
 59.750    0.00    0.17      0.201  O       |       |       |       |     0.12 
 59.833    0.00    0.17      0.200  O       |       |       |       |     0.12 
 59.917    0.00    0.17      0.199  O       |       |       |       |     0.12 
 60.000    0.00    0.16      0.198  O       |       |       |       |     0.12 
 60.083    0.00    0.16      0.197  O       |       |       |       |     0.12 
 60.167    0.00    0.16      0.196  O       |       |       |       |     0.12 
 60.250    0.00    0.16      0.195  O       |       |       |       |     0.12 
 60.333    0.00    0.16      0.193  O       |       |       |       |     0.12 
 60.417    0.00    0.16      0.192  O       |       |       |       |     0.12 
 60.500    0.00    0.16      0.191  O       |       |       |       |     0.11 
 60.583    0.00    0.16      0.190  O       |       |       |       |     0.11 
 60.667    0.00    0.16      0.189  O       |       |       |       |     0.11 
 60.750    0.00    0.16      0.188  O       |       |       |       |     0.11 
 60.833    0.00    0.16      0.187  O       |       |       |       |     0.11 
 60.917    0.00    0.15      0.186  O       |       |       |       |     0.11 
 61.000    0.00    0.15      0.185  O       |       |       |       |     0.11 
 61.083    0.00    0.15      0.184  O       |       |       |       |     0.11 
 61.167    0.00    0.15      0.183  O       |       |       |       |     0.11 
 61.250    0.00    0.15      0.182  O       |       |       |       |     0.11 
 61.333    0.00    0.15      0.181  O       |       |       |       |     0.11 
 61.417    0.00    0.15      0.180  O       |       |       |       |     0.11 
 61.500    0.00    0.15      0.179  O       |       |       |       |     0.11 
 61.583    0.00    0.15      0.178  O       |       |       |       |     0.11 
 61.667    0.00    0.15      0.177  O       |       |       |       |     0.11 
 61.750    0.00    0.15      0.176  O       |       |       |       |     0.11 
 61.833    0.00    0.14      0.175  O       |       |       |       |     0.10 
 61.917    0.00    0.14      0.174  O       |       |       |       |     0.10 
 62.000    0.00    0.14      0.173  O       |       |       |       |     0.10 
 62.083    0.00    0.14      0.172  O       |       |       |       |     0.10 
 62.167    0.00    0.14      0.171  O       |       |       |       |     0.10 
 62.250    0.00    0.14      0.170  O       |       |       |       |     0.10 
 62.333    0.00    0.14      0.169  O       |       |       |       |     0.10 
 62.417    0.00    0.14      0.168  O       |       |       |       |     0.10 
 62.500    0.00    0.14      0.167  O       |       |       |       |     0.10 
 62.583    0.00    0.14      0.166  O       |       |       |       |     0.10 
 62.667    0.00    0.14      0.165  O       |       |       |       |     0.10 
 62.750    0.00    0.14      0.164  O       |       |       |       |     0.10 
 62.833    0.00    0.14      0.163  O       |       |       |       |     0.10 
 62.917    0.00    0.13      0.162  O       |       |       |       |     0.10 
 63.000    0.00    0.13      0.161  O       |       |       |       |     0.10 
 63.083    0.00    0.13      0.160  O       |       |       |       |     0.10 
 63.167    0.00    0.13      0.159  O       |       |       |       |     0.10 
 63.250    0.00    0.13      0.158  O       |       |       |       |     0.09 
 63.333    0.00    0.13      0.157  O       |       |       |       |     0.09 
 63.417    0.00    0.13      0.157  O       |       |       |       |     0.09 
 63.500    0.00    0.13      0.156  O       |       |       |       |     0.09 
 63.583    0.00    0.13      0.155  O       |       |       |       |     0.09 
 63.667    0.00    0.13      0.154  O       |       |       |       |     0.09 
 63.750    0.00    0.13      0.153  O       |       |       |       |     0.09 
 63.833    0.00    0.13      0.152  O       |       |       |       |     0.09 
 63.917    0.00    0.13      0.151  O       |       |       |       |     0.09 
 64.000    0.00    0.12      0.150  O       |       |       |       |     0.09 
 64.083    0.00    0.12      0.150  O       |       |       |       |     0.09 
 64.167    0.00    0.12      0.149  O       |       |       |       |     0.09 
 64.250    0.00    0.12      0.148  O       |       |       |       |     0.09 
 64.333    0.00    0.12      0.147  O       |       |       |       |     0.09 
 64.417    0.00    0.12      0.146  O       |       |       |       |     0.09 



 64.500    0.00    0.12      0.145  O       |       |       |       |     0.09 
 64.583    0.00    0.12      0.145  O       |       |       |       |     0.09 
 64.667    0.00    0.12      0.144  O       |       |       |       |     0.09 
 64.750    0.00    0.12      0.143  O       |       |       |       |     0.09 
 64.833    0.00    0.12      0.142  O       |       |       |       |     0.09 
 64.917    0.00    0.12      0.141  O       |       |       |       |     0.08 
 65.000    0.00    0.12      0.140  O       |       |       |       |     0.08 
 65.083    0.00    0.12      0.140  O       |       |       |       |     0.08 
 65.167    0.00    0.12      0.139  O       |       |       |       |     0.08 
 65.250    0.00    0.11      0.138  O       |       |       |       |     0.08 
 65.333    0.00    0.11      0.137  O       |       |       |       |     0.08 
 65.417    0.00    0.11      0.137  O       |       |       |       |     0.08 
 65.500    0.00    0.11      0.136  O       |       |       |       |     0.08 
 65.583    0.00    0.11      0.135  O       |       |       |       |     0.08 
 65.667    0.00    0.11      0.134  O       |       |       |       |     0.08 
 65.750    0.00    0.11      0.133  O       |       |       |       |     0.08 
 65.833    0.00    0.11      0.133  O       |       |       |       |     0.08 
 65.917    0.00    0.11      0.132  O       |       |       |       |     0.08 
 66.000    0.00    0.11      0.131  O       |       |       |       |     0.08 
 66.083    0.00    0.11      0.130  O       |       |       |       |     0.08 
 66.167    0.00    0.11      0.130  O       |       |       |       |     0.08 
 66.250    0.00    0.11      0.129  O       |       |       |       |     0.08 
 66.333    0.00    0.11      0.128  O       |       |       |       |     0.08 
 66.417    0.00    0.11      0.127  O       |       |       |       |     0.08 
 66.500    0.00    0.11      0.127  O       |       |       |       |     0.08 
 66.583    0.00    0.10      0.126  O       |       |       |       |     0.08 
 66.667    0.00    0.10      0.125  O       |       |       |       |     0.08 
 66.750    0.00    0.10      0.125  O       |       |       |       |     0.07 
 66.833    0.00    0.10      0.124  O       |       |       |       |     0.07 
 66.917    0.00    0.10      0.123  O       |       |       |       |     0.07 
 67.000    0.00    0.10      0.122  O       |       |       |       |     0.07 
 67.083    0.00    0.10      0.122  O       |       |       |       |     0.07 
 67.167    0.00    0.10      0.121  O       |       |       |       |     0.07 
 67.250    0.00    0.10      0.120  O       |       |       |       |     0.07 
 67.333    0.00    0.10      0.120  O       |       |       |       |     0.07 
 67.417    0.00    0.10      0.119  O       |       |       |       |     0.07 
 67.500    0.00    0.10      0.118  O       |       |       |       |     0.07 
 67.583    0.00    0.10      0.118  O       |       |       |       |     0.07 
 67.667    0.00    0.10      0.117  O       |       |       |       |     0.07 
 67.750    0.00    0.10      0.116  O       |       |       |       |     0.07 
 67.833    0.00    0.10      0.116  O       |       |       |       |     0.07 
 67.917    0.00    0.10      0.115  O       |       |       |       |     0.07 
 68.000    0.00    0.09      0.114  O       |       |       |       |     0.07 
 68.083    0.00    0.09      0.114  O       |       |       |       |     0.07 
 68.167    0.00    0.09      0.113  O       |       |       |       |     0.07 
 68.250    0.00    0.09      0.112  O       |       |       |       |     0.07 
 68.333    0.00    0.09      0.112  O       |       |       |       |     0.07 
 68.417    0.00    0.09      0.111  O       |       |       |       |     0.07 
 68.500    0.00    0.09      0.110  O       |       |       |       |     0.07 
 68.583    0.00    0.09      0.110  O       |       |       |       |     0.07 
 68.667    0.00    0.09      0.109  O       |       |       |       |     0.07 
 68.750    0.00    0.09      0.109  O       |       |       |       |     0.07 
 68.833    0.00    0.09      0.108  O       |       |       |       |     0.06 
 68.917    0.00    0.09      0.107  O       |       |       |       |     0.06 
 69.000    0.00    0.09      0.107  O       |       |       |       |     0.06 
 69.083    0.00    0.09      0.106  O       |       |       |       |     0.06 
 69.167    0.00    0.09      0.106  O       |       |       |       |     0.06 
 69.250    0.00    0.09      0.105  O       |       |       |       |     0.06 
 69.333    0.00    0.09      0.104  O       |       |       |       |     0.06 
 69.417    0.00    0.09      0.104  O       |       |       |       |     0.06 
 69.500    0.00    0.09      0.103  O       |       |       |       |     0.06 
 69.583    0.00    0.09      0.103  O       |       |       |       |     0.06 
 69.667    0.00    0.08      0.102  O       |       |       |       |     0.06 
 69.750    0.00    0.08      0.101  O       |       |       |       |     0.06 
 69.833    0.00    0.08      0.101  O       |       |       |       |     0.06 
 69.917    0.00    0.08      0.100  O       |       |       |       |     0.06 
 70.000    0.00    0.08      0.100  O       |       |       |       |     0.06 
 70.083    0.00    0.08      0.099  O       |       |       |       |     0.06 
 70.167    0.00    0.08      0.099  O       |       |       |       |     0.06 
 70.250    0.00    0.08      0.098  O       |       |       |       |     0.06 
 70.333    0.00    0.08      0.097  O       |       |       |       |     0.06 



 70.417    0.00    0.08      0.097  O       |       |       |       |     0.06 
 70.500    0.00    0.08      0.096  O       |       |       |       |     0.06 
 70.583    0.00    0.08      0.096  O       |       |       |       |     0.06 
 70.667    0.00    0.08      0.095  O       |       |       |       |     0.06 
 70.750    0.00    0.08      0.095  O       |       |       |       |     0.06 
 70.833    0.00    0.08      0.094  O       |       |       |       |     0.06 
 70.917    0.00    0.08      0.094  O       |       |       |       |     0.06 
 71.000    0.00    0.08      0.093  O       |       |       |       |     0.06 
 71.083    0.00    0.08      0.093  O       |       |       |       |     0.06 
 71.167    0.00    0.08      0.092  O       |       |       |       |     0.06 
 71.250    0.00    0.08      0.092  O       |       |       |       |     0.05 
 71.333    0.00    0.08      0.091  O       |       |       |       |     0.05 
 71.417    0.00    0.08      0.090  O       |       |       |       |     0.05 
 71.500    0.00    0.07      0.090  O       |       |       |       |     0.05 
 71.583    0.00    0.07      0.089  O       |       |       |       |     0.05 
 71.667    0.00    0.07      0.089  O       |       |       |       |     0.05 
 71.750    0.00    0.07      0.088  O       |       |       |       |     0.05 
 71.833    0.00    0.07      0.088  O       |       |       |       |     0.05 
 71.917    0.00    0.07      0.087  O       |       |       |       |     0.05 
 72.000    0.00    0.07      0.087  O       |       |       |       |     0.05 
 72.083    0.00    0.07      0.086  O       |       |       |       |     0.05 
 72.167    0.00    0.07      0.086  O       |       |       |       |     0.05 
 72.250    0.00    0.07      0.085  O       |       |       |       |     0.05 
 72.333    0.00    0.07      0.085  O       |       |       |       |     0.05 
 72.417    0.00    0.07      0.084  O       |       |       |       |     0.05 
 72.500    0.00    0.07      0.084  O       |       |       |       |     0.05 
 72.583    0.00    0.07      0.084  O       |       |       |       |     0.05 
 72.667    0.00    0.07      0.083  O       |       |       |       |     0.05 
 72.750    0.00    0.07      0.083  O       |       |       |       |     0.05 
 72.833    0.00    0.07      0.082  O       |       |       |       |     0.05 
 72.917    0.00    0.07      0.082  O       |       |       |       |     0.05 
 73.000    0.00    0.07      0.081  O       |       |       |       |     0.05 
 73.083    0.00    0.07      0.081  O       |       |       |       |     0.05 
 73.167    0.00    0.07      0.080  O       |       |       |       |     0.05 
 73.250    0.00    0.07      0.080  O       |       |       |       |     0.05 
 73.333    0.00    0.07      0.079  O       |       |       |       |     0.05 
 73.417    0.00    0.07      0.079  O       |       |       |       |     0.05 
 73.500    0.00    0.07      0.078  O       |       |       |       |     0.05 
 73.583    0.00    0.06      0.078  O       |       |       |       |     0.05 
 73.667    0.00    0.06      0.078  O       |       |       |       |     0.05 
 73.750    0.00    0.06      0.077  O       |       |       |       |     0.05 
 73.833    0.00    0.06      0.077  O       |       |       |       |     0.05 
 73.917    0.00    0.06      0.076  O       |       |       |       |     0.05 
 74.000    0.00    0.06      0.076  O       |       |       |       |     0.05 
 74.083    0.00    0.06      0.075  O       |       |       |       |     0.05 
 74.167    0.00    0.06      0.075  O       |       |       |       |     0.04 
 74.250    0.00    0.06      0.074  O       |       |       |       |     0.04 
 74.333    0.00    0.06      0.074  O       |       |       |       |     0.04 
 74.417    0.00    0.06      0.074  O       |       |       |       |     0.04 
 74.500    0.00    0.06      0.073  O       |       |       |       |     0.04 
 74.583    0.00    0.06      0.073  O       |       |       |       |     0.04 
 74.667    0.00    0.06      0.072  O       |       |       |       |     0.04 
 74.750    0.00    0.06      0.072  O       |       |       |       |     0.04 
 74.833    0.00    0.06      0.072  O       |       |       |       |     0.04 
 74.917    0.00    0.06      0.071  O       |       |       |       |     0.04 
 75.000    0.00    0.06      0.071  O       |       |       |       |     0.04 
 75.083    0.00    0.06      0.070  O       |       |       |       |     0.04 
 75.167    0.00    0.06      0.070  O       |       |       |       |     0.04 
 75.250    0.00    0.06      0.070  O       |       |       |       |     0.04 
 75.333    0.00    0.06      0.069  O       |       |       |       |     0.04 
 75.417    0.00    0.06      0.069  O       |       |       |       |     0.04 
 75.500    0.00    0.06      0.068  O       |       |       |       |     0.04 
 75.583    0.00    0.06      0.068  O       |       |       |       |     0.04 
 75.667    0.00    0.06      0.068  O       |       |       |       |     0.04 
 75.750    0.00    0.06      0.067  O       |       |       |       |     0.04 
 75.833    0.00    0.06      0.067  O       |       |       |       |     0.04 
 75.917    0.00    0.06      0.066  O       |       |       |       |     0.04 
 76.000    0.00    0.05      0.066  O       |       |       |       |     0.04 
 76.083    0.00    0.05      0.066  O       |       |       |       |     0.04 
 76.167    0.00    0.05      0.065  O       |       |       |       |     0.04 
 76.250    0.00    0.05      0.065  O       |       |       |       |     0.04 



 76.333    0.00    0.05      0.065  O       |       |       |       |     0.04 
 76.417    0.00    0.05      0.064  O       |       |       |       |     0.04 
 76.500    0.00    0.05      0.064  O       |       |       |       |     0.04 
 76.583    0.00    0.05      0.063  O       |       |       |       |     0.04 
 76.667    0.00    0.05      0.063  O       |       |       |       |     0.04 
 76.750    0.00    0.05      0.063  O       |       |       |       |     0.04 
 76.833    0.00    0.05      0.062  O       |       |       |       |     0.04 
 76.917    0.00    0.05      0.062  O       |       |       |       |     0.04 
 77.000    0.00    0.05      0.062  O       |       |       |       |     0.04 
 77.083    0.00    0.05      0.061  O       |       |       |       |     0.04 
 77.167    0.00    0.05      0.061  O       |       |       |       |     0.04 
 77.250    0.00    0.05      0.061  O       |       |       |       |     0.04 
 77.333    0.00    0.05      0.060  O       |       |       |       |     0.04 
 77.417    0.00    0.05      0.060  O       |       |       |       |     0.04 
 77.500    0.00    0.05      0.060  O       |       |       |       |     0.04 
 77.583    0.00    0.05      0.059  O       |       |       |       |     0.04 
 77.667    0.00    0.05      0.059  O       |       |       |       |     0.04 
 77.750    0.00    0.05      0.059  O       |       |       |       |     0.04 
 77.833    0.00    0.05      0.058  O       |       |       |       |     0.03 
 77.917    0.00    0.05      0.058  O       |       |       |       |     0.03 
 78.000    0.00    0.05      0.058  O       |       |       |       |     0.03 
 78.083    0.00    0.05      0.057  O       |       |       |       |     0.03 
 78.167    0.00    0.05      0.057  O       |       |       |       |     0.03 
 78.250    0.00    0.05      0.057  O       |       |       |       |     0.03 
 78.333    0.00    0.05      0.056  O       |       |       |       |     0.03 
 78.417    0.00    0.05      0.056  O       |       |       |       |     0.03 
 78.500    0.00    0.05      0.056  O       |       |       |       |     0.03 
 78.583    0.00    0.05      0.055  O       |       |       |       |     0.03 
 78.667    0.00    0.05      0.055  O       |       |       |       |     0.03 
 78.750    0.00    0.05      0.055  O       |       |       |       |     0.03 
 78.833    0.00    0.05      0.054  O       |       |       |       |     0.03 
 78.917    0.00    0.04      0.054  O       |       |       |       |     0.03 
 79.000    0.00    0.04      0.054  O       |       |       |       |     0.03 
 79.083    0.00    0.04      0.053  O       |       |       |       |     0.03 
 79.167    0.00    0.04      0.053  O       |       |       |       |     0.03 
 79.250    0.00    0.04      0.053  O       |       |       |       |     0.03 
 79.333    0.00    0.04      0.053  O       |       |       |       |     0.03 
 79.417    0.00    0.04      0.052  O       |       |       |       |     0.03 
 79.500    0.00    0.04      0.052  O       |       |       |       |     0.03 
 79.583    0.00    0.04      0.052  O       |       |       |       |     0.03 
 79.667    0.00    0.04      0.051  O       |       |       |       |     0.03 
 79.750    0.00    0.04      0.051  O       |       |       |       |     0.03 
 79.833    0.00    0.04      0.051  O       |       |       |       |     0.03 
 79.917    0.00    0.04      0.051  O       |       |       |       |     0.03 
 80.000    0.00    0.04      0.050  O       |       |       |       |     0.03 
 80.083    0.00    0.04      0.050  O       |       |       |       |     0.03 
 80.167    0.00    0.04      0.050  O       |       |       |       |     0.03 
 80.250    0.00    0.04      0.049  O       |       |       |       |     0.03 
 80.333    0.00    0.04      0.049  O       |       |       |       |     0.03 
 80.417    0.00    0.04      0.049  O       |       |       |       |     0.03 
 80.500    0.00    0.04      0.049  O       |       |       |       |     0.03 
 80.583    0.00    0.04      0.048  O       |       |       |       |     0.03 
 80.667    0.00    0.04      0.048  O       |       |       |       |     0.03 
 80.750    0.00    0.04      0.048  O       |       |       |       |     0.03 
 80.833    0.00    0.04      0.047  O       |       |       |       |     0.03 
 80.917    0.00    0.04      0.047  O       |       |       |       |     0.03 
 81.000    0.00    0.04      0.047  O       |       |       |       |     0.03 
 81.083    0.00    0.04      0.047  O       |       |       |       |     0.03 
 81.167    0.00    0.04      0.046  O       |       |       |       |     0.03 
 81.250    0.00    0.04      0.046  O       |       |       |       |     0.03 
 81.333    0.00    0.04      0.046  O       |       |       |       |     0.03 
 81.417    0.00    0.04      0.046  O       |       |       |       |     0.03 
 81.500    0.00    0.04      0.045  O       |       |       |       |     0.03 
 81.583    0.00    0.04      0.045  O       |       |       |       |     0.03 
 81.667    0.00    0.04      0.045  O       |       |       |       |     0.03 
 81.750    0.00    0.04      0.045  O       |       |       |       |     0.03 
 81.833    0.00    0.04      0.044  O       |       |       |       |     0.03 
 81.917    0.00    0.04      0.044  O       |       |       |       |     0.03 
 82.000    0.00    0.04      0.044  O       |       |       |       |     0.03 
 82.083    0.00    0.04      0.044  O       |       |       |       |     0.03 
 82.167    0.00    0.04      0.043  O       |       |       |       |     0.03 



 82.250    0.00    0.04      0.043  O       |       |       |       |     0.03 
 82.333    0.00    0.04      0.043  O       |       |       |       |     0.03 
 82.417    0.00    0.04      0.043  O       |       |       |       |     0.03 
 82.500    0.00    0.04      0.042  O       |       |       |       |     0.03 
 82.583    0.00    0.03      0.042  O       |       |       |       |     0.03 
 82.667    0.00    0.03      0.042  O       |       |       |       |     0.03 
 82.750    0.00    0.03      0.042  O       |       |       |       |     0.02 
 82.833    0.00    0.03      0.041  O       |       |       |       |     0.02 
 82.917    0.00    0.03      0.041  O       |       |       |       |     0.02 
 83.000    0.00    0.03      0.041  O       |       |       |       |     0.02 
 83.083    0.00    0.03      0.041  O       |       |       |       |     0.02 
 83.167    0.00    0.03      0.040  O       |       |       |       |     0.02 
 83.250    0.00    0.03      0.040  O       |       |       |       |     0.02 
 83.333    0.00    0.03      0.040  O       |       |       |       |     0.02 
 83.417    0.00    0.03      0.040  O       |       |       |       |     0.02 
 83.500    0.00    0.03      0.040  O       |       |       |       |     0.02 
 83.583    0.00    0.03      0.039  O       |       |       |       |     0.02 
 83.667    0.00    0.03      0.039  O       |       |       |       |     0.02 
 83.750    0.00    0.03      0.039  O       |       |       |       |     0.02 
 83.833    0.00    0.03      0.039  O       |       |       |       |     0.02 
 83.917    0.00    0.03      0.038  O       |       |       |       |     0.02 
 84.000    0.00    0.03      0.038  O       |       |       |       |     0.02 
 84.083    0.00    0.03      0.038  O       |       |       |       |     0.02 
 84.167    0.00    0.03      0.038  O       |       |       |       |     0.02 
 84.250    0.00    0.03      0.038  O       |       |       |       |     0.02 
 84.333    0.00    0.03      0.037  O       |       |       |       |     0.02 
 84.417    0.00    0.03      0.037  O       |       |       |       |     0.02 
 84.500    0.00    0.03      0.037  O       |       |       |       |     0.02 
 84.583    0.00    0.03      0.037  O       |       |       |       |     0.02 
 84.667    0.00    0.03      0.036  O       |       |       |       |     0.02 
 84.750    0.00    0.03      0.036  O       |       |       |       |     0.02 
 84.833    0.00    0.03      0.036  O       |       |       |       |     0.02 
 84.917    0.00    0.03      0.036  O       |       |       |       |     0.02 
 85.000    0.00    0.03      0.036  O       |       |       |       |     0.02 
 85.083    0.00    0.03      0.035  O       |       |       |       |     0.02 
 85.167    0.00    0.03      0.035  O       |       |       |       |     0.02 
 85.250    0.00    0.03      0.035  O       |       |       |       |     0.02 
 85.333    0.00    0.03      0.035  O       |       |       |       |     0.02 
 85.417    0.00    0.03      0.035  O       |       |       |       |     0.02 
 85.500    0.00    0.03      0.034  O       |       |       |       |     0.02 
 85.583    0.00    0.03      0.034  O       |       |       |       |     0.02 
 85.667    0.00    0.03      0.034  O       |       |       |       |     0.02 
 85.750    0.00    0.03      0.034  O       |       |       |       |     0.02 
 85.833    0.00    0.03      0.034  O       |       |       |       |     0.02 
 85.917    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.000    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.083    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.167    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.250    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.333    0.00    0.03      0.033  O       |       |       |       |     0.02 
 86.417    0.00    0.03      0.032  O       |       |       |       |     0.02 
 86.500    0.00    0.03      0.032  O       |       |       |       |     0.02 
 86.583    0.00    0.03      0.032  O       |       |       |       |     0.02 
 86.667    0.00    0.03      0.032  O       |       |       |       |     0.02 
 86.750    0.00    0.03      0.032  O       |       |       |       |     0.02 
 86.833    0.00    0.03      0.031  O       |       |       |       |     0.02 
 86.917    0.00    0.03      0.031  O       |       |       |       |     0.02 
 87.000    0.00    0.03      0.031  O       |       |       |       |     0.02 
 87.083    0.00    0.03      0.031  O       |       |       |       |     0.02 
 87.167    0.00    0.03      0.031  O       |       |       |       |     0.02 
 87.250    0.00    0.03      0.031  O       |       |       |       |     0.02 
 87.333    0.00    0.03      0.030  O       |       |       |       |     0.02 
 87.417    0.00    0.03      0.030  O       |       |       |       |     0.02 
 87.500    0.00    0.02      0.030  O       |       |       |       |     0.02 
 87.583    0.00    0.02      0.030  O       |       |       |       |     0.02 
 87.667    0.00    0.02      0.030  O       |       |       |       |     0.02 
 87.750    0.00    0.02      0.030  O       |       |       |       |     0.02 
 87.833    0.00    0.02      0.029  O       |       |       |       |     0.02 
 87.917    0.00    0.02      0.029  O       |       |       |       |     0.02 
 88.000    0.00    0.02      0.029  O       |       |       |       |     0.02 
 88.083    0.00    0.02      0.029  O       |       |       |       |     0.02 



 88.167    0.00    0.02      0.029  O       |       |       |       |     0.02 
 88.250    0.00    0.02      0.029  O       |       |       |       |     0.02 
 88.333    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.417    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.500    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.583    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.667    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.750    0.00    0.02      0.028  O       |       |       |       |     0.02 
 88.833    0.00    0.02      0.027  O       |       |       |       |     0.02 
 88.917    0.00    0.02      0.027  O       |       |       |       |     0.02 
 89.000    0.00    0.02      0.027  O       |       |       |       |     0.02 
 89.083    0.00    0.02      0.027  O       |       |       |       |     0.02 
 89.167    0.00    0.02      0.027  O       |       |       |       |     0.02 
 89.250    0.00    0.02      0.027  O       |       |       |       |     0.02 
 89.333    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.417    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.500    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.583    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.667    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.750    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.833    0.00    0.02      0.026  O       |       |       |       |     0.02 
 89.917    0.00    0.02      0.025  O       |       |       |       |     0.02 
 90.000    0.00    0.02      0.025  O       |       |       |       |     0.02 
 90.083    0.00    0.02      0.025  O       |       |       |       |     0.02 
 90.167    0.00    0.02      0.025  O       |       |       |       |     0.01 
 90.250    0.00    0.02      0.025  O       |       |       |       |     0.01 
 90.333    0.00    0.02      0.025  O       |       |       |       |     0.01 
 90.417    0.00    0.02      0.025  O       |       |       |       |     0.01 
 90.500    0.00    0.02      0.024  O       |       |       |       |     0.01 
 90.583    0.00    0.02      0.024  O       |       |       |       |     0.01 
 90.667    0.00    0.02      0.024  O       |       |       |       |     0.01 
 90.750    0.00    0.02      0.024  O       |       |       |       |     0.01 
 90.833    0.00    0.02      0.024  O       |       |       |       |     0.01 
 90.917    0.00    0.02      0.024  O       |       |       |       |     0.01 
 91.000    0.00    0.02      0.024  O       |       |       |       |     0.01 
 91.083    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.167    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.250    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.333    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.417    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.500    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.583    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.667    0.00    0.02      0.023  O       |       |       |       |     0.01 
 91.750    0.00    0.02      0.022  O       |       |       |       |     0.01 
 91.833    0.00    0.02      0.022  O       |       |       |       |     0.01 
 91.917    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.000    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.083    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.167    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.250    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.333    0.00    0.02      0.022  O       |       |       |       |     0.01 
 92.417    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.500    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.583    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.667    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.750    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.833    0.00    0.02      0.021  O       |       |       |       |     0.01 
 92.917    0.00    0.02      0.021  O       |       |       |       |     0.01 
 93.000    0.00    0.02      0.021  O       |       |       |       |     0.01 
 93.083    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.167    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.250    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.333    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.417    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.500    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.583    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.667    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.750    0.00    0.02      0.020  O       |       |       |       |     0.01 
 93.833    0.00    0.02      0.019  O       |       |       |       |     0.01 
 93.917    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.000    0.00    0.02      0.019  O       |       |       |       |     0.01 



 94.083    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.167    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.250    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.333    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.417    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.500    0.00    0.02      0.019  O       |       |       |       |     0.01 
 94.583    0.00    0.02      0.018  O       |       |       |       |     0.01 
 94.667    0.00    0.02      0.018  O       |       |       |       |     0.01 
 94.750    0.00    0.02      0.018  O       |       |       |       |     0.01 
 94.833    0.00    0.02      0.018  O       |       |       |       |     0.01 
 94.917    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.000    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.083    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.167    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.250    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.333    0.00    0.01      0.018  O       |       |       |       |     0.01 
 95.417    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.500    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.583    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.667    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.750    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.833    0.00    0.01      0.017  O       |       |       |       |     0.01 
 95.917    0.00    0.01      0.017  O       |       |       |       |     0.01 
 96.000    0.00    0.01      0.017  O       |       |       |       |     0.01 
 96.083    0.00    0.01      0.017  O       |       |       |       |     0.01 
 96.167    0.00    0.01      0.017  O       |       |       |       |     0.01 
 96.250    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.333    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.417    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.500    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.583    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.667    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.750    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.833    0.00    0.01      0.016  O       |       |       |       |     0.01 
 96.917    0.00    0.01      0.016  O       |       |       |       |     0.01 
 97.000    0.00    0.01      0.016  O       |       |       |       |     0.01 
 97.083    0.00    0.01      0.016  O       |       |       |       |     0.01 
 97.167    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.250    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.333    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.417    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.500    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.583    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.667    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.750    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.833    0.00    0.01      0.015  O       |       |       |       |     0.01 
 97.917    0.00    0.01      0.015  O       |       |       |       |     0.01 
 98.000    0.00    0.01      0.015  O       |       |       |       |     0.01 
 98.083    0.00    0.01      0.015  O       |       |       |       |     0.01 
 98.167    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.250    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.333    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.417    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.500    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.583    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.667    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.750    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.833    0.00    0.01      0.014  O       |       |       |       |     0.01 
 98.917    0.00    0.01      0.014  O       |       |       |       |     0.01 
 99.000    0.00    0.01      0.014  O       |       |       |       |     0.01 
 99.083    0.00    0.01      0.014  O       |       |       |       |     0.01 
 99.167    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.250    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.333    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.417    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.500    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.583    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.667    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.750    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.833    0.00    0.01      0.013  O       |       |       |       |     0.01 
 99.917    0.00    0.01      0.013  O       |       |       |       |     0.01 



100.000    0.00    0.01      0.013  O       |       |       |       |     0.01 
100.083    0.00    0.01      0.013  O       |       |       |       |     0.01 
100.167    0.00    0.01      0.013  O       |       |       |       |     0.01 
100.250    0.00    0.01      0.013  O       |       |       |       |     0.01 
100.333    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.417    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.500    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.583    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.667    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.750    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.833    0.00    0.01      0.012  O       |       |       |       |     0.01 
100.917    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.000    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.083    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.167    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.250    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.333    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.417    0.00    0.01      0.012  O       |       |       |       |     0.01 
101.500    0.00    0.01      0.011  O       |       |       |       |     0.01 
101.583    0.00    0.01      0.011  O       |       |       |       |     0.01 
101.667    0.00    0.01      0.011  O       |       |       |       |     0.01 
101.750    0.00    0.01      0.011  O       |       |       |       |     0.01 
101.833    0.00    0.01      0.011  O       |       |       |       |     0.01 
101.917    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.000    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.083    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.167    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.250    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.333    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.417    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.500    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.583    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.667    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.750    0.00    0.01      0.011  O       |       |       |       |     0.01 
102.833    0.00    0.01      0.010  O       |       |       |       |     0.01 
102.917    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.000    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.083    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.167    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.250    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.333    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.417    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.500    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.583    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.667    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.750    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.833    0.00    0.01      0.010  O       |       |       |       |     0.01 
103.917    0.00    0.01      0.010  O       |       |       |       |     0.01 
104.000    0.00    0.01      0.010  O       |       |       |       |     0.01 
104.083    0.00    0.01      0.010  O       |       |       |       |     0.01 
104.167    0.00    0.01      0.010  O       |       |       |       |     0.01 
104.250    0.00    0.01      0.010  O       |       |       |       |     0.01 
104.333    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.417    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.500    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.583    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.667    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.750    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.833    0.00    0.01      0.009  O       |       |       |       |     0.01 
104.917    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.000    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.083    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.167    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.250    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.333    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.417    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.500    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.583    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.667    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.750    0.00    0.01      0.009  O       |       |       |       |     0.01 
105.833    0.00    0.01      0.009  O       |       |       |       |     0.01 



105.917    0.00    0.01      0.008  O       |       |       |       |     0.01 
106.000    0.00    0.01      0.008  O       |       |       |       |     0.01 
106.083    0.00    0.01      0.008  O       |       |       |       |     0.01 
106.167    0.00    0.01      0.008  O       |       |       |       |     0.01 
106.250    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.333    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.417    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.500    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.583    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.667    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.750    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.833    0.00    0.01      0.008  O       |       |       |       |     0.00 
106.917    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.000    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.083    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.167    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.250    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.333    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.417    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.500    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.583    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.667    0.00    0.01      0.008  O       |       |       |       |     0.00 
107.750    0.00    0.01      0.007  O       |       |       |       |     0.00 
107.833    0.00    0.01      0.007  O       |       |       |       |     0.00 
107.917    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.000    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.083    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.167    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.250    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.333    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.417    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.500    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.583    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.667    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.750    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.833    0.00    0.01      0.007  O       |       |       |       |     0.00 
108.917    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.000    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.083    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.167    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.250    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.333    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.417    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.500    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.583    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.667    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.750    0.00    0.01      0.007  O       |       |       |       |     0.00 
109.833    0.00    0.01      0.006  O       |       |       |       |     0.00 
109.917    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.000    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.083    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.167    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.250    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.333    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.417    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.500    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.583    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.667    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.750    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.833    0.00    0.01      0.006  O       |       |       |       |     0.00 
110.917    0.00    0.01      0.006  O       |       |       |       |     0.00 
111.000    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.083    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.167    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.250    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.333    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.417    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.500    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.583    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.667    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.750    0.00    0.00      0.006  O       |       |       |       |     0.00 



111.833    0.00    0.00      0.006  O       |       |       |       |     0.00 
111.917    0.00    0.00      0.006  O       |       |       |       |     0.00 
112.000    0.00    0.00      0.006  O       |       |       |       |     0.00 
112.083    0.00    0.00      0.006  O       |       |       |       |     0.00 
112.167    0.00    0.00      0.006  O       |       |       |       |     0.00 
112.250    0.00    0.00      0.006  O       |       |       |       |     0.00 
112.333    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.417    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.500    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.583    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.667    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.750    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.833    0.00    0.00      0.005  O       |       |       |       |     0.00 
112.917    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.000    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.083    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.167    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.250    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.333    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.417    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.500    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.583    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.667    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.750    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.833    0.00    0.00      0.005  O       |       |       |       |     0.00 
113.917    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.000    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.083    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.167    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.250    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.333    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.417    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.500    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.583    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.667    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.750    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.833    0.00    0.00      0.005  O       |       |       |       |     0.00 
114.917    0.00    0.00      0.005  O       |       |       |       |     0.00 
115.000    0.00    0.00      0.005  O       |       |       |       |     0.00 
115.083    0.00    0.00      0.005  O       |       |       |       |     0.00 
115.167    0.00    0.00      0.005  O       |       |       |       |     0.00 
115.250    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.333    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.417    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.500    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.583    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.667    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.750    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.833    0.00    0.00      0.004  O       |       |       |       |     0.00 
115.917    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.000    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.083    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.167    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.250    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.333    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.417    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.500    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.583    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.667    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.750    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.833    0.00    0.00      0.004  O       |       |       |       |     0.00 
116.917    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.000    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.083    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.167    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.250    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.333    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.417    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.500    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.583    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.667    0.00    0.00      0.004  O       |       |       |       |     0.00 



117.750    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.833    0.00    0.00      0.004  O       |       |       |       |     0.00 
117.917    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.000    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.083    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.167    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.250    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.333    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.417    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.500    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.583    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.667    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.750    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.833    0.00    0.00      0.004  O       |       |       |       |     0.00 
118.917    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.000    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.083    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.167    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.250    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.333    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.417    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.500    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.583    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.667    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.750    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.833    0.00    0.00      0.003  O       |       |       |       |     0.00 
119.917    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.000    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.083    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.167    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.250    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.333    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.417    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.500    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.583    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.667    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.750    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.833    0.00    0.00      0.003  O       |       |       |       |     0.00 
120.917    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.000    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.083    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.167    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.250    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.333    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.417    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.500    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.583    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.667    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.750    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.833    0.00    0.00      0.003  O       |       |       |       |     0.00 
121.917    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.000    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.083    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.167    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.250    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.333    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.417    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.500    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.583    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.667    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.750    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.833    0.00    0.00      0.003  O       |       |       |       |     0.00 
122.917    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.000    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.083    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.167    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.250    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.333    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.417    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.500    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.583    0.00    0.00      0.003  O       |       |       |       |     0.00 



123.667    0.00    0.00      0.003  O       |       |       |       |     0.00 
123.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
123.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
123.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.500    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
124.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.500    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
125.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.500    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
126.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.500    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
127.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.500    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.750    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.833    0.00    0.00      0.002  O       |       |       |       |     0.00 
128.917    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.000    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.083    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.167    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.250    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.333    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.417    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.500    0.00    0.00      0.002  O       |       |       |       |     0.00 



129.583    0.00    0.00      0.002  O       |       |       |       |     0.00 
129.667    0.00    0.00      0.002  O       |       |       |       |     0.00 
 
 
 Remaining water in basin =    0.00 (Ac.Ft) 
 
 
 ****************************HYDROGRAPH DATA**************************** 
   Number of intervals =  1556 
   Time interval =    5.0 (Min.) 
   Maximum/Peak flow rate =        6.910 (CFS) 
   Total volume =       7.069 (Ac.Ft) 
  Status of hydrographs being held in storage 
             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 
  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 
  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 
 *********************************************************************** 
 
 -------------------------------------------------------------------- 
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       Orange County Rational Hydrology Program 
 
   (Hydrology Manual Date(s) October 1986 & November 1996) 
 
  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2012 Version 8.2 
  Rational Hydrology Study, Date: 10/10/16  File Name: EXD002.roc 
 ------------------------------------------------------------------------ 
 RANCHO LA HABRA HYDROLOGY STUDY 
 EXISTING CONDITION RATIONAL METHOD - AREA 'D' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      400.000 to Point/Station      401.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   293.000(Ft.) 
 Top (of initial area) elevation =   481.000(Ft.) 
 Bottom (of initial area) elevation =   437.000(Ft.) 
 Difference in elevation =    44.000(Ft.) 
 Slope =    0.15017  s(%)=      15.02 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.005 min. 
 Rainfall intensity =      1.520(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.752 
 Subarea runoff =      0.400(CFS) 
 Total initial stream area =        0.350(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      3.849(CFS) 
 Depth of flow =   0.153(Ft.), Average velocity =   3.305(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      3.849(CFS) 
   '     '  flow top width =     15.262(Ft.) 



   '     '    velocity=    3.305(Ft/s) 
   '     '  area =      1.165(Sq.Ft) 
   '     '  Froude number =     2.108  
 
 Upstream point elevation =   437.000(Ft.) 
 Downstream point elevation =   355.000(Ft.) 
 Flow length =   596.000(Ft.) 
 Travel time  =    3.01 min. 
 Time of concentration =   13.01 min. 
 Depth of flow =   0.153(Ft.) 
 Average velocity =   3.305(Ft/s) 
 Total irregular channel flow =     3.849(CFS) 
 Irregular channel normal depth above invert elev. =   0.153(Ft.) 
 Average velocity of channel(s) =   3.305(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.500 
 SCS curve number for soil(AMC 2)  = 81.50 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.225(In/Hr) 
 Max Catchment Loss (Fm) =     0.225(In/Hr) 
 Rainfall intensity =      1.307(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.744 
 Subarea runoff =      6.811(CFS) for    7.060(Ac.) 
 Total runoff =      7.211(CFS) Total area =        7.41(Ac.) 
 Area averaged Fm value =    0.226(In/Hr) 
 Depth of flow =   0.193(Ft.), Average velocity =   3.867(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      402.000 to Point/Station      403.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     11.989(CFS) 
 Depth of flow =   0.265(Ft.), Average velocity =   3.422(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     11.989(CFS) 
   '     '  flow top width =     26.471(Ft.) 
   '     '    velocity=    3.422(Ft/s) 
   '     '  area =      3.504(Sq.Ft) 
   '     '  Froude number =     1.658  
 
 Upstream point elevation =   355.000(Ft.) 
 Downstream point elevation =   301.000(Ft.) 
 Flow length =   763.000(Ft.) 
 Travel time  =    3.72 min. 
 Time of concentration =   16.73 min. 
 Depth of flow =   0.265(Ft.) 
 Average velocity =   3.422(Ft/s) 
 Total irregular channel flow =    11.989(CFS) 
 Irregular channel normal depth above invert elev. =   0.265(Ft.) 
 Average velocity of channel(s) =   3.422(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.250 
 Decimal fraction soil group D = 0.750 
 SCS curve number for soil(AMC 2)  = 82.75 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.213(In/Hr) 



 Max Catchment Loss (Fm) =     0.213(In/Hr) 
 Rainfall intensity =      1.132(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.727 
 Subarea runoff =      9.502(CFS) for   12.900(Ac.) 
 Total runoff =     16.713(CFS) Total area =       20.31(Ac.) 
 Area averaged Fm value =    0.217(In/Hr) 
 Depth of flow =   0.300(Ft.), Average velocity =   3.718(Ft/s) 
 End of computations, total study area =           20.31 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged SCS curve number (AMC 2) =  82.3 
 
 



 
       Orange County Rational Hydrology Program 
 
   (Hydrology Manual Date(s) October 1986 & November 1996) 
 
  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2012 Version 8.2 
  Rational Hydrology Study, Date: 10/10/16  File Name: PRD002.roc 
 ------------------------------------------------------------------------ 
 RANCHO LA HABRA HYDROLOGY STUDY 
 PROPOSED CONDITION RATIONAL METHOD - AREA 'D' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      400.000 to Point/Station      401.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 79.00 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.250(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   293.000(Ft.) 
 Top (of initial area) elevation =   481.000(Ft.) 
 Bottom (of initial area) elevation =   437.000(Ft.) 
 Difference in elevation =    44.000(Ft.) 
 Slope =    0.15017  s(%)=      15.02 
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.005 min. 
 Rainfall intensity =      1.520(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.752 
 Subarea runoff =      0.400(CFS) 
 Total initial stream area =        0.350(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      4.023(CFS) 
 Depth of flow =   0.155(Ft.), Average velocity =   3.342(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      4.023(CFS) 
   '     '  flow top width =     15.517(Ft.) 



   '     '    velocity=    3.342(Ft/s) 
   '     '  area =      1.204(Sq.Ft) 
   '     '  Froude number =     2.114  
 
 Upstream point elevation =   437.000(Ft.) 
 Downstream point elevation =   355.000(Ft.) 
 Flow length =   596.000(Ft.) 
 Travel time  =    2.97 min. 
 Time of concentration =   12.98 min. 
 Depth of flow =   0.155(Ft.) 
 Average velocity =   3.342(Ft/s) 
 Total irregular channel flow =     4.023(CFS) 
 Irregular channel normal depth above invert elev. =   0.155(Ft.) 
 Average velocity of channel(s) =   3.342(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.500 
 SCS curve number for soil(AMC 2)  = 81.50 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.225(In/Hr) 
 Max Catchment Loss (Fm) =     0.225(In/Hr) 
 Rainfall intensity =      1.309(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.745 
 Subarea runoff =      7.155(CFS) for    7.400(Ac.) 
 Total runoff =      7.555(CFS) Total area =        7.75(Ac.) 
 Area averaged Fm value =    0.226(In/Hr) 
 Depth of flow =   0.197(Ft.), Average velocity =   3.912(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      402.000 to Point/Station      403.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     12.275(CFS) 
 Depth of flow =   0.267(Ft.), Average velocity =   3.442(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.00 
  2             50.00              0.00 
  3            100.00              1.00 
 Manning's 'N' friction factor =   0.030 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     12.275(CFS) 
   '     '  flow top width =     26.706(Ft.) 
   '     '    velocity=    3.442(Ft/s) 
   '     '  area =      3.566(Sq.Ft) 
   '     '  Froude number =     1.660  
 
 Upstream point elevation =   355.000(Ft.) 
 Downstream point elevation =   301.000(Ft.) 
 Flow length =   763.000(Ft.) 
 Travel time  =    3.69 min. 
 Time of concentration =   16.67 min. 
 Depth of flow =   0.267(Ft.) 
 Average velocity =   3.442(Ft/s) 
 Total irregular channel flow =    12.275(CFS) 
 Irregular channel normal depth above invert elev. =   0.267(Ft.) 
 Average velocity of channel(s) =   3.442(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (average cover) subarea         
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.250 
 Decimal fraction soil group D = 0.750 
 SCS curve number for soil(AMC 2)  = 82.75 
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.213(In/Hr) 



 Max Catchment Loss (Fm) =     0.213(In/Hr) 
 Rainfall intensity =      1.134(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.727 
 Subarea runoff =      9.384(CFS) for   12.790(Ac.) 
 Total runoff =     16.939(CFS) Total area =       20.54(Ac.) 
 Area averaged Fm value =    0.218(In/Hr) 
 Depth of flow =   0.301(Ft.), Average velocity =   3.731(Ft/s) 
 End of computations, total study area =           20.54 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged SCS curve number (AMC 2) =  82.2 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
 Copyright (c) CIVILCADD/CIVILDESIGN, 1989-2012, Version 7.2 
 
  Study date  10/18/16   File Name exd00224.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 4094 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'D' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  82.3       6.8          0.33     C     0.250     1.000    0.250 
  82.3      13.5          0.67     D     0.200     1.000    0.200 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.217 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      6.77   0.333         82.3      66.2       5.10     0.084 
 
     13.54   0.667         82.3      66.2       5.10     0.084 
 
 Area-averaged catchment yield fraction, Y =  0.084 
 Area-averaged low loss fraction, Yb =  0.916 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.279 (hours) 
 Watershed area =      20.31(Ac.) 
 Catchment Lag time =   0.223 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 37.3580 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.217(In/Hr) 
 Average low loss rate fraction (Yb) = 0.916 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of      20.31(Ac.) (Ref: fig. E-4) 



 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 
 30-minute factor = 0.999    Adjusted rainfall =  0.400(In) 
 1-hour factor = 0.999       Adjusted rainfall =  0.529(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       245.62 (CFS)) 
 
   1                2.856                   7.015 
   2               13.127                  25.229 
   3               40.102                  66.257 
   4               65.474                  62.318 
   5               76.077                  26.045 
   6               83.094                  17.235 
   7               88.097                  12.287 
   8               91.776                   9.037 
   9               94.496                   6.680 
  10               96.376                   4.618 
  11               97.657                   3.148 
  12               98.255                   1.469 
  13               98.670                   1.018 
  14               99.015                   0.848 
  15               99.253                   0.585 
  16               99.532                   0.686 
  17               99.765                   0.572 
  18               99.902                   0.335 
  19              100.000                   0.242 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2532               0.0634 
   3              0.2996               0.0465 
   4              0.3377               0.0380 
   5              0.3705               0.0328 
   6              0.3996               0.0292 
   7              0.4254               0.0258 
   8              0.4491               0.0237 
   9              0.4711               0.0220 
  10              0.4917               0.0206 
  11              0.5111               0.0194 
  12              0.5295               0.0184 
  13              0.5499               0.0204 
  14              0.5695               0.0196 
  15              0.5884               0.0189 
  16              0.6066               0.0182 
  17              0.6242               0.0176 
  18              0.6413               0.0171 
  19              0.6579               0.0166 
  20              0.6741               0.0161 
  21              0.6898               0.0157 
  22              0.7051               0.0153 
  23              0.7201               0.0150 
  24              0.7347               0.0146 
  25              0.7490               0.0143 
  26              0.7630               0.0140 
  27              0.7768               0.0137 
  28              0.7902               0.0135 
  29              0.8035               0.0132 
  30              0.8164               0.0130 
  31              0.8292               0.0127 
  32              0.8417               0.0125 
  33              0.8540               0.0123 



  34              0.8662               0.0121 
  35              0.8781               0.0119 
  36              0.8899               0.0118 
  37              0.9011               0.0112 
  38              0.9121               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9442               0.0106 
  42              0.9546               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0144               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0612               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1480               0.0083 
  64              1.1563               0.0083 
  65              1.1644               0.0082 
  66              1.1726               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3587               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 
 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 



 105              1.4050               0.0050 
 106              1.4100               0.0050 
 107              1.4150               0.0050 
 108              1.4199               0.0049 
 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4345               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4678               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5087               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5731               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6450               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 



 176              1.7048               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7298               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7883               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8082               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8213               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8533               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 
 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9325               0.0029 



 247              1.9354               0.0029 
 248              1.9383               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0311               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0024              0.0002 
   2              0.0027           0.0024              0.0002 
   3              0.0027           0.0025              0.0002 
   4              0.0027           0.0025              0.0002 
   5              0.0027           0.0025              0.0002 
   6              0.0027           0.0025              0.0002 
   7              0.0027           0.0025              0.0002 
   8              0.0027           0.0025              0.0002 
   9              0.0027           0.0025              0.0002 
  10              0.0027           0.0025              0.0002 
  11              0.0028           0.0025              0.0002 
  12              0.0028           0.0025              0.0002 
  13              0.0028           0.0025              0.0002 
  14              0.0028           0.0025              0.0002 
  15              0.0028           0.0026              0.0002 
  16              0.0028           0.0026              0.0002 
  17              0.0028           0.0026              0.0002 
  18              0.0028           0.0026              0.0002 
  19              0.0028           0.0026              0.0002 
  20              0.0028           0.0026              0.0002 
  21              0.0029           0.0026              0.0002 
  22              0.0029           0.0026              0.0002 
  23              0.0029           0.0026              0.0002 
  24              0.0029           0.0026              0.0002 



  25              0.0029           0.0027              0.0002 
  26              0.0029           0.0027              0.0002 
  27              0.0029           0.0027              0.0002 
  28              0.0029           0.0027              0.0002 
  29              0.0029           0.0027              0.0002 
  30              0.0030           0.0027              0.0002 
  31              0.0030           0.0027              0.0003 
  32              0.0030           0.0027              0.0003 
  33              0.0030           0.0027              0.0003 
  34              0.0030           0.0027              0.0003 
  35              0.0030           0.0028              0.0003 
  36              0.0030           0.0028              0.0003 
  37              0.0030           0.0028              0.0003 
  38              0.0030           0.0028              0.0003 
  39              0.0031           0.0028              0.0003 
  40              0.0031           0.0028              0.0003 
  41              0.0031           0.0028              0.0003 
  42              0.0031           0.0028              0.0003 
  43              0.0031           0.0029              0.0003 
  44              0.0031           0.0029              0.0003 
  45              0.0031           0.0029              0.0003 
  46              0.0031           0.0029              0.0003 
  47              0.0032           0.0029              0.0003 
  48              0.0032           0.0029              0.0003 
  49              0.0032           0.0029              0.0003 
  50              0.0032           0.0029              0.0003 
  51              0.0032           0.0030              0.0003 
  52              0.0032           0.0030              0.0003 
  53              0.0033           0.0030              0.0003 
  54              0.0033           0.0030              0.0003 
  55              0.0033           0.0030              0.0003 
  56              0.0033           0.0030              0.0003 
  57              0.0033           0.0030              0.0003 
  58              0.0033           0.0030              0.0003 
  59              0.0033           0.0031              0.0003 
  60              0.0034           0.0031              0.0003 
  61              0.0034           0.0031              0.0003 
  62              0.0034           0.0031              0.0003 
  63              0.0034           0.0031              0.0003 
  64              0.0034           0.0031              0.0003 
  65              0.0034           0.0031              0.0003 
  66              0.0035           0.0032              0.0003 
  67              0.0035           0.0032              0.0003 
  68              0.0035           0.0032              0.0003 
  69              0.0035           0.0032              0.0003 
  70              0.0035           0.0032              0.0003 
  71              0.0035           0.0032              0.0003 
  72              0.0036           0.0033              0.0003 
  73              0.0036           0.0033              0.0003 
  74              0.0036           0.0033              0.0003 
  75              0.0036           0.0033              0.0003 
  76              0.0036           0.0033              0.0003 
  77              0.0037           0.0034              0.0003 
  78              0.0037           0.0034              0.0003 
  79              0.0037           0.0034              0.0003 
  80              0.0037           0.0034              0.0003 
  81              0.0037           0.0034              0.0003 
  82              0.0038           0.0034              0.0003 
  83              0.0038           0.0035              0.0003 
  84              0.0038           0.0035              0.0003 
  85              0.0038           0.0035              0.0003 
  86              0.0038           0.0035              0.0003 
  87              0.0039           0.0035              0.0003 
  88              0.0039           0.0036              0.0003 
  89              0.0039           0.0036              0.0003 
  90              0.0039           0.0036              0.0003 
  91              0.0040           0.0036              0.0003 
  92              0.0040           0.0036              0.0003 
  93              0.0040           0.0037              0.0003 
  94              0.0040           0.0037              0.0003 
  95              0.0041           0.0037              0.0003 



  96              0.0041           0.0037              0.0003 
  97              0.0041           0.0038              0.0003 
  98              0.0041           0.0038              0.0003 
  99              0.0042           0.0038              0.0004 
 100              0.0042           0.0038              0.0004 
 101              0.0042           0.0039              0.0004 
 102              0.0043           0.0039              0.0004 
 103              0.0043           0.0039              0.0004 
 104              0.0043           0.0039              0.0004 
 105              0.0044           0.0040              0.0004 
 106              0.0044           0.0040              0.0004 
 107              0.0044           0.0040              0.0004 
 108              0.0044           0.0041              0.0004 
 109              0.0045           0.0041              0.0004 
 110              0.0045           0.0041              0.0004 
 111              0.0045           0.0042              0.0004 
 112              0.0046           0.0042              0.0004 
 113              0.0046           0.0042              0.0004 
 114              0.0046           0.0043              0.0004 
 115              0.0047           0.0043              0.0004 
 116              0.0047           0.0043              0.0004 
 117              0.0048           0.0044              0.0004 
 118              0.0048           0.0044              0.0004 
 119              0.0049           0.0044              0.0004 
 120              0.0049           0.0045              0.0004 
 121              0.0049           0.0045              0.0004 
 122              0.0050           0.0045              0.0004 
 123              0.0050           0.0046              0.0004 
 124              0.0051           0.0046              0.0004 
 125              0.0051           0.0047              0.0004 
 126              0.0051           0.0047              0.0004 
 127              0.0052           0.0048              0.0004 
 128              0.0052           0.0048              0.0004 
 129              0.0053           0.0049              0.0004 
 130              0.0054           0.0049              0.0005 
 131              0.0054           0.0050              0.0005 
 132              0.0055           0.0050              0.0005 
 133              0.0055           0.0051              0.0005 
 134              0.0056           0.0051              0.0005 
 135              0.0057           0.0052              0.0005 
 136              0.0057           0.0052              0.0005 
 137              0.0058           0.0053              0.0005 
 138              0.0058           0.0053              0.0005 
 139              0.0059           0.0054              0.0005 
 140              0.0060           0.0055              0.0005 
 141              0.0061           0.0055              0.0005 
 142              0.0061           0.0056              0.0005 
 143              0.0062           0.0057              0.0005 
 144              0.0063           0.0057              0.0005 
 145              0.0077           0.0071              0.0007 
 146              0.0078           0.0071              0.0007 
 147              0.0079           0.0073              0.0007 
 148              0.0080           0.0073              0.0007 
 149              0.0081           0.0074              0.0007 
 150              0.0082           0.0075              0.0007 
 151              0.0083           0.0076              0.0007 
 152              0.0084           0.0077              0.0007 
 153              0.0086           0.0078              0.0007 
 154              0.0086           0.0079              0.0007 
 155              0.0088           0.0081              0.0007 
 156              0.0089           0.0081              0.0007 
 157              0.0091           0.0083              0.0008 
 158              0.0092           0.0084              0.0008 
 159              0.0094           0.0086              0.0008 
 160              0.0095           0.0087              0.0008 
 161              0.0097           0.0089              0.0008 
 162              0.0098           0.0090              0.0008 
 163              0.0100           0.0092              0.0008 
 164              0.0101           0.0093              0.0009 
 165              0.0104           0.0095              0.0009 
 166              0.0106           0.0097              0.0009 



 167              0.0108           0.0099              0.0009 
 168              0.0110           0.0101              0.0009 
 169              0.0118           0.0108              0.0010 
 170              0.0119           0.0109              0.0010 
 171              0.0123           0.0113              0.0010 
 172              0.0125           0.0115              0.0011 
 173              0.0130           0.0119              0.0011 
 174              0.0132           0.0121              0.0011 
 175              0.0137           0.0126              0.0012 
 176              0.0140           0.0128              0.0012 
 177              0.0146           0.0134              0.0012 
 178              0.0150           0.0137              0.0013 
 179              0.0157           0.0144              0.0013 
 180              0.0161           0.0148              0.0014 
 181              0.0171           0.0156              0.0014 
 182              0.0176           0.0161              0.0015 
 183              0.0189           0.0173              0.0016 
 184              0.0196           0.0179              0.0017 
 185              0.0184           0.0168              0.0016 
 186              0.0194           0.0178              0.0016 
 187              0.0220           0.0181              0.0039 
 188              0.0237           0.0181              0.0056 
 189              0.0292           0.0181              0.0111 
 190              0.0328           0.0181              0.0147 
 191              0.0465           0.0181              0.0284 
 192              0.0634           0.0181              0.0453 
 193              0.1898           0.0181              0.1718 
 194              0.0380           0.0181              0.0200 
 195              0.0258           0.0181              0.0078 
 196              0.0206           0.0181              0.0025 
 197              0.0204           0.0181              0.0024 
 198              0.0182           0.0167              0.0015 
 199              0.0166           0.0152              0.0014 
 200              0.0153           0.0140              0.0013 
 201              0.0143           0.0131              0.0012 
 202              0.0135           0.0123              0.0011 
 203              0.0127           0.0117              0.0011 
 204              0.0121           0.0111              0.0010 
 205              0.0112           0.0102              0.0009 
 206              0.0107           0.0098              0.0009 
 207              0.0103           0.0094              0.0009 
 208              0.0099           0.0091              0.0008 
 209              0.0096           0.0088              0.0008 
 210              0.0093           0.0085              0.0008 
 211              0.0090           0.0082              0.0008 
 212              0.0087           0.0080              0.0007 
 213              0.0085           0.0078              0.0007 
 214              0.0083           0.0076              0.0007 
 215              0.0081           0.0074              0.0007 
 216              0.0079           0.0072              0.0007 
 217              0.0063           0.0058              0.0005 
 218              0.0062           0.0056              0.0005 
 219              0.0060           0.0055              0.0005 
 220              0.0059           0.0054              0.0005 
 221              0.0057           0.0053              0.0005 
 222              0.0056           0.0051              0.0005 
 223              0.0055           0.0050              0.0005 
 224              0.0054           0.0049              0.0005 
 225              0.0053           0.0048              0.0004 
 226              0.0052           0.0047              0.0004 
 227              0.0051           0.0047              0.0004 
 228              0.0050           0.0046              0.0004 
 229              0.0049           0.0045              0.0004 
 230              0.0048           0.0044              0.0004 
 231              0.0047           0.0043              0.0004 
 232              0.0047           0.0043              0.0004 
 233              0.0046           0.0042              0.0004 
 234              0.0045           0.0041              0.0004 
 235              0.0045           0.0041              0.0004 
 236              0.0044           0.0040              0.0004 
 237              0.0043           0.0040              0.0004 



 238              0.0043           0.0039              0.0004 
 239              0.0042           0.0039              0.0004 
 240              0.0042           0.0038              0.0004 
 241              0.0041           0.0038              0.0003 
 242              0.0041           0.0037              0.0003 
 243              0.0040           0.0037              0.0003 
 244              0.0040           0.0036              0.0003 
 245              0.0039           0.0036              0.0003 
 246              0.0039           0.0035              0.0003 
 247              0.0038           0.0035              0.0003 
 248              0.0038           0.0035              0.0003 
 249              0.0037           0.0034              0.0003 
 250              0.0037           0.0034              0.0003 
 251              0.0036           0.0033              0.0003 
 252              0.0036           0.0033              0.0003 
 253              0.0036           0.0033              0.0003 
 254              0.0035           0.0032              0.0003 
 255              0.0035           0.0032              0.0003 
 256              0.0035           0.0032              0.0003 
 257              0.0034           0.0031              0.0003 
 258              0.0034           0.0031              0.0003 
 259              0.0034           0.0031              0.0003 
 260              0.0033           0.0031              0.0003 
 261              0.0033           0.0030              0.0003 
 262              0.0033           0.0030              0.0003 
 263              0.0032           0.0030              0.0003 
 264              0.0032           0.0029              0.0003 
 265              0.0032           0.0029              0.0003 
 266              0.0032           0.0029              0.0003 
 267              0.0031           0.0029              0.0003 
 268              0.0031           0.0028              0.0003 
 269              0.0031           0.0028              0.0003 
 270              0.0031           0.0028              0.0003 
 271              0.0030           0.0028              0.0003 
 272              0.0030           0.0028              0.0003 
 273              0.0030           0.0027              0.0003 
 274              0.0030           0.0027              0.0002 
 275              0.0029           0.0027              0.0002 
 276              0.0029           0.0027              0.0002 
 277              0.0029           0.0026              0.0002 
 278              0.0029           0.0026              0.0002 
 279              0.0029           0.0026              0.0002 
 280              0.0028           0.0026              0.0002 
 281              0.0028           0.0026              0.0002 
 282              0.0028           0.0026              0.0002 
 283              0.0028           0.0025              0.0002 
 284              0.0028           0.0025              0.0002 
 285              0.0027           0.0025              0.0002 
 286              0.0027           0.0025              0.0002 
 287              0.0027           0.0025              0.0002 
 288              0.0027           0.0025              0.0002 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.61(In) 
 Total effective rainfall =      0.44(In) 
 Peak flow rate in flood hydrograph =     15.99(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0001      0.01  Q         |         |         |         |  
    0+15       0.0002      0.02  Q         |         |         |         |  
    0+20       0.0005      0.04  Q         |         |         |         |  
    0+25       0.0008      0.04  Q         |         |         |         |  



    0+30       0.0011      0.05  Q         |         |         |         |  
    0+35       0.0014      0.05  Q         |         |         |         |  
    0+40       0.0018      0.05  Q         |         |         |         |  
    0+45       0.0021      0.05  Q         |         |         |         |  
    0+50       0.0025      0.05  Q         |         |         |         |  
    0+55       0.0029      0.06  Q         |         |         |         |  
    1+ 0       0.0033      0.06  Q         |         |         |         |  
    1+ 5       0.0037      0.06  Q         |         |         |         |  
    1+10       0.0040      0.06  Q         |         |         |         |  
    1+15       0.0044      0.06  Q         |         |         |         |  
    1+20       0.0048      0.06  Q         |         |         |         |  
    1+25       0.0052      0.06  Q         |         |         |         |  
    1+30       0.0056      0.06  Q         |         |         |         |  
    1+35       0.0060      0.06  Q         |         |         |         |  
    1+40       0.0064      0.06  Q         |         |         |         |  
    1+45       0.0068      0.06  Q         |         |         |         |  
    1+50       0.0072      0.06  Q         |         |         |         |  
    1+55       0.0076      0.06  Q         |         |         |         |  
    2+ 0       0.0080      0.06  Q         |         |         |         |  
    2+ 5       0.0085      0.06  Q         |         |         |         |  
    2+10       0.0089      0.06  Q         |         |         |         |  
    2+15       0.0093      0.06  Q         |         |         |         |  
    2+20       0.0097      0.06  Q         |         |         |         |  
    2+25       0.0101      0.06  Q         |         |         |         |  
    2+30       0.0105      0.06  Q         |         |         |         |  
    2+35       0.0109      0.06  Q         |         |         |         |  
    2+40       0.0114      0.06  Q         |         |         |         |  
    2+45       0.0118      0.06  Q         |         |         |         |  
    2+50       0.0122      0.06  Q         |         |         |         |  
    2+55       0.0126      0.06  Q         |         |         |         |  
    3+ 0       0.0130      0.06  Q         |         |         |         |  
    3+ 5       0.0135      0.06  Q         |         |         |         |  
    3+10       0.0139      0.06  Q         |         |         |         |  
    3+15       0.0143      0.06  Q         |         |         |         |  
    3+20       0.0148      0.06  Q         |         |         |         |  
    3+25       0.0152      0.06  Q         |         |         |         |  
    3+30       0.0156      0.06  Q         |         |         |         |  
    3+35       0.0161      0.06  Q         |         |         |         |  
    3+40       0.0165      0.06  Q         |         |         |         |  
    3+45       0.0170      0.06  Q         |         |         |         |  
    3+50       0.0174      0.06  Q         |         |         |         |  
    3+55       0.0178      0.06  Q         |         |         |         |  
    4+ 0       0.0183      0.06  Q         |         |         |         |  
    4+ 5       0.0187      0.07  Q         |         |         |         |  
    4+10       0.0192      0.07  QV        |         |         |         |  
    4+15       0.0196      0.07  QV        |         |         |         |  
    4+20       0.0201      0.07  QV        |         |         |         |  
    4+25       0.0206      0.07  QV        |         |         |         |  
    4+30       0.0210      0.07  QV        |         |         |         |  
    4+35       0.0215      0.07  QV        |         |         |         |  
    4+40       0.0219      0.07  QV        |         |         |         |  
    4+45       0.0224      0.07  QV        |         |         |         |  
    4+50       0.0229      0.07  QV        |         |         |         |  
    4+55       0.0233      0.07  QV        |         |         |         |  
    5+ 0       0.0238      0.07  QV        |         |         |         |  
    5+ 5       0.0243      0.07  QV        |         |         |         |  
    5+10       0.0248      0.07  QV        |         |         |         |  
    5+15       0.0252      0.07  QV        |         |         |         |  
    5+20       0.0257      0.07  QV        |         |         |         |  
    5+25       0.0262      0.07  QV        |         |         |         |  
    5+30       0.0267      0.07  QV        |         |         |         |  
    5+35       0.0272      0.07  QV        |         |         |         |  
    5+40       0.0277      0.07  QV        |         |         |         |  
    5+45       0.0281      0.07  QV        |         |         |         |  
    5+50       0.0286      0.07  QV        |         |         |         |  
    5+55       0.0291      0.07  QV        |         |         |         |  
    6+ 0       0.0296      0.07  QV        |         |         |         |  
    6+ 5       0.0301      0.07  QV        |         |         |         |  
    6+10       0.0306      0.07  QV        |         |         |         |  
    6+15       0.0312      0.07  QV        |         |         |         |  
    6+20       0.0317      0.07  QV        |         |         |         |  



    6+25       0.0322      0.07  QV        |         |         |         |  
    6+30       0.0327      0.07  QV        |         |         |         |  
    6+35       0.0332      0.08  QV        |         |         |         |  
    6+40       0.0337      0.08  QV        |         |         |         |  
    6+45       0.0342      0.08  QV        |         |         |         |  
    6+50       0.0348      0.08  QV        |         |         |         |  
    6+55       0.0353      0.08  QV        |         |         |         |  
    7+ 0       0.0358      0.08  QV        |         |         |         |  
    7+ 5       0.0364      0.08  QV        |         |         |         |  
    7+10       0.0369      0.08  QV        |         |         |         |  
    7+15       0.0374      0.08  QV        |         |         |         |  
    7+20       0.0380      0.08  Q V       |         |         |         |  
    7+25       0.0385      0.08  Q V       |         |         |         |  
    7+30       0.0391      0.08  Q V       |         |         |         |  
    7+35       0.0396      0.08  Q V       |         |         |         |  
    7+40       0.0402      0.08  Q V       |         |         |         |  
    7+45       0.0408      0.08  Q V       |         |         |         |  
    7+50       0.0413      0.08  Q V       |         |         |         |  
    7+55       0.0419      0.08  Q V       |         |         |         |  
    8+ 0       0.0425      0.08  Q V       |         |         |         |  
    8+ 5       0.0430      0.08  Q V       |         |         |         |  
    8+10       0.0436      0.08  Q V       |         |         |         |  
    8+15       0.0442      0.08  Q V       |         |         |         |  
    8+20       0.0448      0.09  Q V       |         |         |         |  
    8+25       0.0454      0.09  Q V       |         |         |         |  
    8+30       0.0460      0.09  Q V       |         |         |         |  
    8+35       0.0466      0.09  Q V       |         |         |         |  
    8+40       0.0472      0.09  Q V       |         |         |         |  
    8+45       0.0478      0.09  Q V       |         |         |         |  
    8+50       0.0484      0.09  Q V       |         |         |         |  
    8+55       0.0490      0.09  Q V       |         |         |         |  
    9+ 0       0.0496      0.09  Q V       |         |         |         |  
    9+ 5       0.0502      0.09  Q V       |         |         |         |  
    9+10       0.0509      0.09  Q V       |         |         |         |  
    9+15       0.0515      0.09  Q V       |         |         |         |  
    9+20       0.0521      0.09  Q V       |         |         |         |  
    9+25       0.0528      0.09  Q V       |         |         |         |  
    9+30       0.0534      0.09  Q V       |         |         |         |  
    9+35       0.0541      0.09  Q V       |         |         |         |  
    9+40       0.0547      0.10  Q V       |         |         |         |  
    9+45       0.0554      0.10  Q V       |         |         |         |  
    9+50       0.0561      0.10  Q V       |         |         |         |  
    9+55       0.0567      0.10  Q  V      |         |         |         |  
   10+ 0       0.0574      0.10  Q  V      |         |         |         |  
   10+ 5       0.0581      0.10  Q  V      |         |         |         |  
   10+10       0.0588      0.10  Q  V      |         |         |         |  
   10+15       0.0595      0.10  Q  V      |         |         |         |  
   10+20       0.0602      0.10  Q  V      |         |         |         |  
   10+25       0.0609      0.10  Q  V      |         |         |         |  
   10+30       0.0616      0.10  Q  V      |         |         |         |  
   10+35       0.0623      0.10  Q  V      |         |         |         |  
   10+40       0.0630      0.11  Q  V      |         |         |         |  
   10+45       0.0638      0.11  Q  V      |         |         |         |  
   10+50       0.0645      0.11  Q  V      |         |         |         |  
   10+55       0.0653      0.11  Q  V      |         |         |         |  
   11+ 0       0.0660      0.11  Q  V      |         |         |         |  
   11+ 5       0.0668      0.11  Q  V      |         |         |         |  
   11+10       0.0675      0.11  Q  V      |         |         |         |  
   11+15       0.0683      0.11  Q  V      |         |         |         |  
   11+20       0.0691      0.11  Q  V      |         |         |         |  
   11+25       0.0699      0.12  Q  V      |         |         |         |  
   11+30       0.0707      0.12  Q  V      |         |         |         |  
   11+35       0.0715      0.12  Q  V      |         |         |         |  
   11+40       0.0723      0.12  Q  V      |         |         |         |  
   11+45       0.0731      0.12  Q  V      |         |         |         |  
   11+50       0.0740      0.12  Q  V      |         |         |         |  
   11+55       0.0748      0.12  Q  V      |         |         |         |  
   12+ 0       0.0757      0.12  Q   V     |         |         |         |  
   12+ 5       0.0766      0.13  Q   V     |         |         |         |  
   12+10       0.0775      0.13  Q   V     |         |         |         |  
   12+15       0.0784      0.14  Q   V     |         |         |         |  



   12+20       0.0795      0.15  Q   V     |         |         |         |  
   12+25       0.0805      0.15  Q   V     |         |         |         |  
   12+30       0.0816      0.16  Q   V     |         |         |         |  
   12+35       0.0827      0.16  Q   V     |         |         |         |  
   12+40       0.0839      0.16  Q   V     |         |         |         |  
   12+45       0.0850      0.17  Q   V     |         |         |         |  
   12+50       0.0862      0.17  Q   V     |         |         |         |  
   12+55       0.0874      0.17  Q   V     |         |         |         |  
   13+ 0       0.0886      0.18  Q   V     |         |         |         |  
   13+ 5       0.0898      0.18  Q   V     |         |         |         |  
   13+10       0.0911      0.18  Q   V     |         |         |         |  
   13+15       0.0923      0.18  Q   V     |         |         |         |  
   13+20       0.0936      0.19  Q   V     |         |         |         |  
   13+25       0.0949      0.19  Q    V    |         |         |         |  
   13+30       0.0962      0.19  Q    V    |         |         |         |  
   13+35       0.0976      0.20  Q    V    |         |         |         |  
   13+40       0.0989      0.20  Q    V    |         |         |         |  
   13+45       0.1003      0.20  Q    V    |         |         |         |  
   13+50       0.1017      0.21  Q    V    |         |         |         |  
   13+55       0.1032      0.21  Q    V    |         |         |         |  
   14+ 0       0.1047      0.21  Q    V    |         |         |         |  
   14+ 5       0.1062      0.22  Q    V    |         |         |         |  
   14+10       0.1077      0.22  Q    V    |         |         |         |  
   14+15       0.1093      0.23  Q    V    |         |         |         |  
   14+20       0.1109      0.24  Q    V    |         |         |         |  
   14+25       0.1126      0.24  Q     V   |         |         |         |  
   14+30       0.1143      0.25  Q     V   |         |         |         |  
   14+35       0.1161      0.26  Q     V   |         |         |         |  
   14+40       0.1179      0.26  Q     V   |         |         |         |  
   14+45       0.1198      0.27  Q     V   |         |         |         |  
   14+50       0.1217      0.28  Q     V   |         |         |         |  
   14+55       0.1237      0.29  Q     V   |         |         |         |  
   15+ 0       0.1258      0.30  Q     V   |         |         |         |  
   15+ 5       0.1279      0.31  Q     V   |         |         |         |  
   15+10       0.1301      0.32  Q     V   |         |         |         |  
   15+15       0.1324      0.33  Q      V  |         |         |         |  
   15+20       0.1348      0.35  Q      V  |         |         |         |  
   15+25       0.1373      0.36  Q      V  |         |         |         |  
   15+30       0.1399      0.38  Q      V  |         |         |         |  
   15+35       0.1426      0.40  Q      V  |         |         |         |  
   15+40       0.1459      0.47  Q      V  |         |         |         |  
   15+45       0.1508      0.71  |Q      V |         |         |         |  
   15+50       0.1586      1.14  | Q     V |         |         |         |  
   15+55       0.1713      1.85  |  Q     V|         |         |         |  
   16+ 0       0.1919      2.98  |    Q    V         |         |         |  
   16+ 5       0.2307      5.63  |         |QV       |         |         |  
   16+10       0.2992      9.96  |         |    V   Q|         |         |  
   16+15       0.4094     15.99  |         |         |V        |Q        |  
   16+20       0.5076     14.26  |         |         |      VQ |         |  
   16+25       0.5606      7.70  |         |    Q    |        V|         |  
   16+30       0.5964      5.20  |         Q         |         |V        |  
   16+35       0.6221      3.74  |      Q  |         |         |  V      |  
   16+40       0.6414      2.80  |    Q    |         |         |   V     |  
   16+45       0.6559      2.10  |   Q     |         |         |   V     |  
   16+50       0.6664      1.54  |  Q      |         |         |    V    |  
   16+55       0.6741      1.12  | Q       |         |         |    V    |  
   17+ 0       0.6793      0.74  |Q        |         |         |     V   |  
   17+ 5       0.6833      0.59  |Q        |         |         |     V   |  
   17+10       0.6868      0.51  |Q        |         |         |     V   |  
   17+15       0.6898      0.44  Q         |         |         |     V   |  
   17+20       0.6927      0.42  Q         |         |         |     V   |  
   17+25       0.6953      0.37  Q         |         |         |      V  |  
   17+30       0.6974      0.31  Q         |         |         |      V  |  
   17+35       0.6992      0.27  Q         |         |         |      V  |  
   17+40       0.7007      0.21  Q         |         |         |      V  |  
   17+45       0.7021      0.20  Q         |         |         |      V  |  
   17+50       0.7034      0.19  Q         |         |         |      V  |  
   17+55       0.7047      0.19  Q         |         |         |      V  |  
   18+ 0       0.7059      0.18  Q         |         |         |      V  |  
   18+ 5       0.7071      0.17  Q         |         |         |      V  |  
   18+10       0.7083      0.17  Q         |         |         |      V  |  



   18+15       0.7093      0.16  Q         |         |         |      V  |  
   18+20       0.7103      0.14  Q         |         |         |      V  |  
   18+25       0.7113      0.14  Q         |         |         |      V  |  
   18+30       0.7122      0.13  Q         |         |         |      V  |  
   18+35       0.7131      0.13  Q         |         |         |       V |  
   18+40       0.7139      0.12  Q         |         |         |       V |  
   18+45       0.7147      0.12  Q         |         |         |       V |  
   18+50       0.7155      0.12  Q         |         |         |       V |  
   18+55       0.7163      0.11  Q         |         |         |       V |  
   19+ 0       0.7171      0.11  Q         |         |         |       V |  
   19+ 5       0.7178      0.11  Q         |         |         |       V |  
   19+10       0.7186      0.11  Q         |         |         |       V |  
   19+15       0.7193      0.11  Q         |         |         |       V |  
   19+20       0.7200      0.10  Q         |         |         |       V |  
   19+25       0.7207      0.10  Q         |         |         |       V |  
   19+30       0.7214      0.10  Q         |         |         |       V |  
   19+35       0.7221      0.10  Q         |         |         |       V |  
   19+40       0.7227      0.10  Q         |         |         |       V |  
   19+45       0.7234      0.09  Q         |         |         |       V |  
   19+50       0.7240      0.09  Q         |         |         |       V |  
   19+55       0.7247      0.09  Q         |         |         |       V |  
   20+ 0       0.7253      0.09  Q         |         |         |       V |  
   20+ 5       0.7259      0.09  Q         |         |         |       V |  
   20+10       0.7265      0.09  Q         |         |         |       V |  
   20+15       0.7271      0.09  Q         |         |         |       V |  
   20+20       0.7277      0.09  Q         |         |         |       V |  
   20+25       0.7283      0.08  Q         |         |         |       V |  
   20+30       0.7289      0.08  Q         |         |         |       V |  
   20+35       0.7294      0.08  Q         |         |         |       V |  
   20+40       0.7300      0.08  Q         |         |         |       V |  
   20+45       0.7306      0.08  Q         |         |         |       V |  
   20+50       0.7311      0.08  Q         |         |         |        V|  
   20+55       0.7316      0.08  Q         |         |         |        V|  
   21+ 0       0.7322      0.08  Q         |         |         |        V|  
   21+ 5       0.7327      0.08  Q         |         |         |        V|  
   21+10       0.7332      0.08  Q         |         |         |        V|  
   21+15       0.7338      0.08  Q         |         |         |        V|  
   21+20       0.7343      0.07  Q         |         |         |        V|  
   21+25       0.7348      0.07  Q         |         |         |        V|  
   21+30       0.7353      0.07  Q         |         |         |        V|  
   21+35       0.7358      0.07  Q         |         |         |        V|  
   21+40       0.7363      0.07  Q         |         |         |        V|  
   21+45       0.7368      0.07  Q         |         |         |        V|  
   21+50       0.7372      0.07  Q         |         |         |        V|  
   21+55       0.7377      0.07  Q         |         |         |        V|  
   22+ 0       0.7382      0.07  Q         |         |         |        V|  
   22+ 5       0.7387      0.07  Q         |         |         |        V|  
   22+10       0.7391      0.07  Q         |         |         |        V|  
   22+15       0.7396      0.07  Q         |         |         |        V|  
   22+20       0.7400      0.07  Q         |         |         |        V|  
   22+25       0.7405      0.07  Q         |         |         |        V|  
   22+30       0.7409      0.07  Q         |         |         |        V|  
   22+35       0.7414      0.06  Q         |         |         |        V|  
   22+40       0.7418      0.06  Q         |         |         |        V|  
   22+45       0.7423      0.06  Q         |         |         |        V|  
   22+50       0.7427      0.06  Q         |         |         |        V|  
   22+55       0.7431      0.06  Q         |         |         |        V|  
   23+ 0       0.7436      0.06  Q         |         |         |        V|  
   23+ 5       0.7440      0.06  Q         |         |         |        V|  
   23+10       0.7444      0.06  Q         |         |         |        V|  
   23+15       0.7448      0.06  Q         |         |         |        V|  
   23+20       0.7452      0.06  Q         |         |         |        V|  
   23+25       0.7457      0.06  Q         |         |         |        V|  
   23+30       0.7461      0.06  Q         |         |         |        V|  
   23+35       0.7465      0.06  Q         |         |         |        V|  
   23+40       0.7469      0.06  Q         |         |         |        V|  
   23+45       0.7473      0.06  Q         |         |         |        V|  
   23+50       0.7477      0.06  Q         |         |         |        V|  
   23+55       0.7481      0.06  Q         |         |         |        V|  
   24+ 0       0.7485      0.06  Q         |         |         |        V|  
   24+ 5       0.7488      0.05  Q         |         |         |        V|  



   24+10       0.7492      0.05  Q         |         |         |        V|  
   24+15       0.7494      0.03  Q         |         |         |        V|  
   24+20       0.7495      0.02  Q         |         |         |        V|  
   24+25       0.7496      0.01  Q         |         |         |        V|  
   24+30       0.7497      0.01  Q         |         |         |        V|  
   24+35       0.7497      0.01  Q         |         |         |        V|  
   24+40       0.7498      0.00  Q         |         |         |        V|  
   24+45       0.7498      0.00  Q         |         |         |        V|  
   24+50       0.7498      0.00  Q         |         |         |        V|  
   24+55       0.7498      0.00  Q         |         |         |        V|  
   25+ 0       0.7498      0.00  Q         |         |         |        V|  
   25+ 5       0.7498      0.00  Q         |         |         |        V|  
   25+10       0.7498      0.00  Q         |         |         |        V|  
   25+15       0.7498      0.00  Q         |         |         |        V|  
   25+20       0.7498      0.00  Q         |         |         |        V|  
   25+25       0.7498      0.00  Q         |         |         |        V|  
   25+30       0.7498      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 4094 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'D' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  82.2       6.8          0.33     C     0.250     1.000    0.250 
  82.2      13.7          0.67     D     0.200     1.000    0.200 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.217 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      6.84   0.333         82.2      66.1       5.13     0.083 
 
     13.70   0.667         82.2      66.1       5.13     0.083 
 
 Area-averaged catchment yield fraction, Y =  0.083 
 Area-averaged low loss fraction, Yb =  0.917 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.278 (hours) 
 Watershed area =      20.54(Ac.) 
 Catchment Lag time =   0.222 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 37.4970 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.217(In/Hr) 
 Average low loss rate fraction (Yb) = 0.917 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of      20.54(Ac.) (Ref: fig. E-4) 



 
 5-minute factor = 0.999     Adjusted rainfall =  0.190(In) 
 30-minute factor = 0.999    Adjusted rainfall =  0.400(In) 
 1-hour factor = 0.999       Adjusted rainfall =  0.529(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =       248.41 (CFS)) 
 
   1                2.870                   7.130 
   2               13.214                  25.695 
   3               40.438                  67.625 
   4               65.651                  62.632 
   5               76.214                  26.238 
   6               83.214                  17.389 
   7               88.198                  12.380 
   8               91.865                   9.109 
   9               94.565                   6.708 
  10               96.432                   4.638 
  11               97.691                   3.127 
  12               98.275                   1.450 
  13               98.687                   1.025 
  14               99.029                   0.849 
  15               99.266                   0.590 
  16               99.550                   0.704 
  17               99.775                   0.559 
  18               99.908                   0.331 
  19              100.000                   0.228 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1898               0.1898 
   2              0.2532               0.0634 
   3              0.2996               0.0465 
   4              0.3377               0.0380 
   5              0.3705               0.0328 
   6              0.3996               0.0292 
   7              0.4254               0.0258 
   8              0.4491               0.0237 
   9              0.4711               0.0220 
  10              0.4917               0.0206 
  11              0.5111               0.0194 
  12              0.5295               0.0184 
  13              0.5499               0.0204 
  14              0.5695               0.0196 
  15              0.5884               0.0189 
  16              0.6066               0.0182 
  17              0.6242               0.0176 
  18              0.6413               0.0171 
  19              0.6579               0.0166 
  20              0.6741               0.0161 
  21              0.6898               0.0157 
  22              0.7051               0.0153 
  23              0.7201               0.0150 
  24              0.7347               0.0146 
  25              0.7490               0.0143 
  26              0.7630               0.0140 
  27              0.7768               0.0137 
  28              0.7902               0.0135 
  29              0.8035               0.0132 
  30              0.8164               0.0130 
  31              0.8292               0.0127 
  32              0.8417               0.0125 
  33              0.8540               0.0123 



  34              0.8662               0.0121 
  35              0.8781               0.0119 
  36              0.8899               0.0118 
  37              0.9011               0.0112 
  38              0.9121               0.0110 
  39              0.9229               0.0108 
  40              0.9336               0.0107 
  41              0.9441               0.0106 
  42              0.9546               0.0104 
  43              0.9648               0.0103 
  44              0.9750               0.0101 
  45              0.9850               0.0100 
  46              0.9949               0.0099 
  47              1.0047               0.0098 
  48              1.0144               0.0097 
  49              1.0239               0.0096 
  50              1.0334               0.0095 
  51              1.0427               0.0094 
  52              1.0520               0.0093 
  53              1.0612               0.0092 
  54              1.0702               0.0091 
  55              1.0792               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1056               0.0087 
  59              1.1142               0.0086 
  60              1.1228               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1480               0.0083 
  64              1.1563               0.0083 
  65              1.1644               0.0082 
  66              1.1726               0.0081 
  67              1.1806               0.0081 
  68              1.1886               0.0080 
  69              1.1965               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2199               0.0077 
  73              1.2262               0.0063 
  74              1.2325               0.0063 
  75              1.2387               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2570               0.0061 
  79              1.2630               0.0060 
  80              1.2690               0.0060 
  81              1.2749               0.0059 
  82              1.2808               0.0059 
  83              1.2866               0.0058 
  84              1.2924               0.0058 
  85              1.2981               0.0057 
  86              1.3038               0.0057 
  87              1.3095               0.0057 
  88              1.3151               0.0056 
  89              1.3207               0.0056 
  90              1.3262               0.0055 
  91              1.3317               0.0055 
  92              1.3372               0.0055 
  93              1.3426               0.0054 
  94              1.3480               0.0054 
  95              1.3533               0.0054 
  96              1.3587               0.0053 
  97              1.3639               0.0053 
  98              1.3692               0.0052 
  99              1.3744               0.0052 
 100              1.3796               0.0052 
 101              1.3847               0.0051 
 102              1.3898               0.0051 
 103              1.3949               0.0051 
 104              1.4000               0.0051 



 105              1.4050               0.0050 
 106              1.4100               0.0050 
 107              1.4150               0.0050 
 108              1.4199               0.0049 
 109              1.4248               0.0049 
 110              1.4297               0.0049 
 111              1.4345               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4489               0.0048 
 115              1.4537               0.0047 
 116              1.4584               0.0047 
 117              1.4631               0.0047 
 118              1.4678               0.0047 
 119              1.4724               0.0046 
 120              1.4770               0.0046 
 121              1.4816               0.0046 
 122              1.4862               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5087               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5263               0.0044 
 132              1.5307               0.0044 
 133              1.5350               0.0043 
 134              1.5393               0.0043 
 135              1.5436               0.0043 
 136              1.5479               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5731               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5936               0.0041 
 148              1.5977               0.0041 
 149              1.6017               0.0040 
 150              1.6057               0.0040 
 151              1.6097               0.0040 
 152              1.6137               0.0040 
 153              1.6177               0.0040 
 154              1.6216               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6450               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6678               0.0038 
 167              1.6716               0.0038 
 168              1.6753               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6938               0.0037 
 174              1.6975               0.0037 
 175              1.7011               0.0036 



 176              1.7048               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7227               0.0036 
 182              1.7263               0.0036 
 183              1.7298               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7404               0.0035 
 187              1.7439               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7543               0.0035 
 191              1.7578               0.0035 
 192              1.7612               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7816               0.0034 
 199              1.7850               0.0034 
 200              1.7883               0.0034 
 201              1.7917               0.0033 
 202              1.7950               0.0033 
 203              1.7983               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8082               0.0033 
 207              1.8115               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8213               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8310               0.0032 
 214              1.8342               0.0032 
 215              1.8374               0.0032 
 216              1.8406               0.0032 
 217              1.8438               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8533               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8627               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8813               0.0031 
 230              1.8844               0.0031 
 231              1.8875               0.0031 
 232              1.8905               0.0031 
 233              1.8936               0.0030 
 234              1.8966               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9206               0.0030 
 243              1.9236               0.0030 
 244              1.9266               0.0030 
 245              1.9295               0.0030 
 246              1.9325               0.0029 



 247              1.9354               0.0029 
 248              1.9383               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9586               0.0029 
 256              1.9615               0.0029 
 257              1.9644               0.0029 
 258              1.9672               0.0029 
 259              1.9701               0.0029 
 260              1.9729               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9814               0.0028 
 264              1.9842               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9954               0.0028 
 269              1.9982               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0065               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0175               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0257               0.0027 
 280              2.0284               0.0027 
 281              2.0311               0.0027 
 282              2.0339               0.0027 
 283              2.0365               0.0027 
 284              2.0392               0.0027 
 285              2.0419               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0499               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0024              0.0002 
   2              0.0027           0.0025              0.0002 
   3              0.0027           0.0025              0.0002 
   4              0.0027           0.0025              0.0002 
   5              0.0027           0.0025              0.0002 
   6              0.0027           0.0025              0.0002 
   7              0.0027           0.0025              0.0002 
   8              0.0027           0.0025              0.0002 
   9              0.0027           0.0025              0.0002 
  10              0.0027           0.0025              0.0002 
  11              0.0028           0.0025              0.0002 
  12              0.0028           0.0025              0.0002 
  13              0.0028           0.0025              0.0002 
  14              0.0028           0.0026              0.0002 
  15              0.0028           0.0026              0.0002 
  16              0.0028           0.0026              0.0002 
  17              0.0028           0.0026              0.0002 
  18              0.0028           0.0026              0.0002 
  19              0.0028           0.0026              0.0002 
  20              0.0028           0.0026              0.0002 
  21              0.0029           0.0026              0.0002 
  22              0.0029           0.0026              0.0002 
  23              0.0029           0.0026              0.0002 
  24              0.0029           0.0026              0.0002 



  25              0.0029           0.0027              0.0002 
  26              0.0029           0.0027              0.0002 
  27              0.0029           0.0027              0.0002 
  28              0.0029           0.0027              0.0002 
  29              0.0029           0.0027              0.0002 
  30              0.0030           0.0027              0.0002 
  31              0.0030           0.0027              0.0002 
  32              0.0030           0.0027              0.0002 
  33              0.0030           0.0027              0.0002 
  34              0.0030           0.0027              0.0002 
  35              0.0030           0.0028              0.0003 
  36              0.0030           0.0028              0.0003 
  37              0.0030           0.0028              0.0003 
  38              0.0030           0.0028              0.0003 
  39              0.0031           0.0028              0.0003 
  40              0.0031           0.0028              0.0003 
  41              0.0031           0.0028              0.0003 
  42              0.0031           0.0028              0.0003 
  43              0.0031           0.0029              0.0003 
  44              0.0031           0.0029              0.0003 
  45              0.0031           0.0029              0.0003 
  46              0.0031           0.0029              0.0003 
  47              0.0032           0.0029              0.0003 
  48              0.0032           0.0029              0.0003 
  49              0.0032           0.0029              0.0003 
  50              0.0032           0.0029              0.0003 
  51              0.0032           0.0030              0.0003 
  52              0.0032           0.0030              0.0003 
  53              0.0033           0.0030              0.0003 
  54              0.0033           0.0030              0.0003 
  55              0.0033           0.0030              0.0003 
  56              0.0033           0.0030              0.0003 
  57              0.0033           0.0030              0.0003 
  58              0.0033           0.0030              0.0003 
  59              0.0033           0.0031              0.0003 
  60              0.0034           0.0031              0.0003 
  61              0.0034           0.0031              0.0003 
  62              0.0034           0.0031              0.0003 
  63              0.0034           0.0031              0.0003 
  64              0.0034           0.0031              0.0003 
  65              0.0034           0.0032              0.0003 
  66              0.0035           0.0032              0.0003 
  67              0.0035           0.0032              0.0003 
  68              0.0035           0.0032              0.0003 
  69              0.0035           0.0032              0.0003 
  70              0.0035           0.0032              0.0003 
  71              0.0035           0.0033              0.0003 
  72              0.0036           0.0033              0.0003 
  73              0.0036           0.0033              0.0003 
  74              0.0036           0.0033              0.0003 
  75              0.0036           0.0033              0.0003 
  76              0.0036           0.0033              0.0003 
  77              0.0037           0.0034              0.0003 
  78              0.0037           0.0034              0.0003 
  79              0.0037           0.0034              0.0003 
  80              0.0037           0.0034              0.0003 
  81              0.0037           0.0034              0.0003 
  82              0.0038           0.0034              0.0003 
  83              0.0038           0.0035              0.0003 
  84              0.0038           0.0035              0.0003 
  85              0.0038           0.0035              0.0003 
  86              0.0038           0.0035              0.0003 
  87              0.0039           0.0036              0.0003 
  88              0.0039           0.0036              0.0003 
  89              0.0039           0.0036              0.0003 
  90              0.0039           0.0036              0.0003 
  91              0.0040           0.0036              0.0003 
  92              0.0040           0.0037              0.0003 
  93              0.0040           0.0037              0.0003 
  94              0.0040           0.0037              0.0003 
  95              0.0041           0.0037              0.0003 



  96              0.0041           0.0037              0.0003 
  97              0.0041           0.0038              0.0003 
  98              0.0041           0.0038              0.0003 
  99              0.0042           0.0038              0.0003 
 100              0.0042           0.0038              0.0003 
 101              0.0042           0.0039              0.0004 
 102              0.0043           0.0039              0.0004 
 103              0.0043           0.0039              0.0004 
 104              0.0043           0.0040              0.0004 
 105              0.0044           0.0040              0.0004 
 106              0.0044           0.0040              0.0004 
 107              0.0044           0.0040              0.0004 
 108              0.0044           0.0041              0.0004 
 109              0.0045           0.0041              0.0004 
 110              0.0045           0.0041              0.0004 
 111              0.0045           0.0042              0.0004 
 112              0.0046           0.0042              0.0004 
 113              0.0046           0.0042              0.0004 
 114              0.0046           0.0043              0.0004 
 115              0.0047           0.0043              0.0004 
 116              0.0047           0.0043              0.0004 
 117              0.0048           0.0044              0.0004 
 118              0.0048           0.0044              0.0004 
 119              0.0049           0.0044              0.0004 
 120              0.0049           0.0045              0.0004 
 121              0.0049           0.0045              0.0004 
 122              0.0050           0.0046              0.0004 
 123              0.0050           0.0046              0.0004 
 124              0.0051           0.0046              0.0004 
 125              0.0051           0.0047              0.0004 
 126              0.0051           0.0047              0.0004 
 127              0.0052           0.0048              0.0004 
 128              0.0052           0.0048              0.0004 
 129              0.0053           0.0049              0.0004 
 130              0.0054           0.0049              0.0004 
 131              0.0054           0.0050              0.0005 
 132              0.0055           0.0050              0.0005 
 133              0.0055           0.0051              0.0005 
 134              0.0056           0.0051              0.0005 
 135              0.0057           0.0052              0.0005 
 136              0.0057           0.0052              0.0005 
 137              0.0058           0.0053              0.0005 
 138              0.0058           0.0053              0.0005 
 139              0.0059           0.0054              0.0005 
 140              0.0060           0.0055              0.0005 
 141              0.0061           0.0056              0.0005 
 142              0.0061           0.0056              0.0005 
 143              0.0062           0.0057              0.0005 
 144              0.0063           0.0057              0.0005 
 145              0.0077           0.0071              0.0006 
 146              0.0078           0.0072              0.0006 
 147              0.0079           0.0073              0.0007 
 148              0.0080           0.0073              0.0007 
 149              0.0081           0.0074              0.0007 
 150              0.0082           0.0075              0.0007 
 151              0.0083           0.0076              0.0007 
 152              0.0084           0.0077              0.0007 
 153              0.0086           0.0078              0.0007 
 154              0.0086           0.0079              0.0007 
 155              0.0088           0.0081              0.0007 
 156              0.0089           0.0081              0.0007 
 157              0.0091           0.0083              0.0008 
 158              0.0092           0.0084              0.0008 
 159              0.0094           0.0086              0.0008 
 160              0.0095           0.0087              0.0008 
 161              0.0097           0.0089              0.0008 
 162              0.0098           0.0090              0.0008 
 163              0.0100           0.0092              0.0008 
 164              0.0101           0.0093              0.0008 
 165              0.0104           0.0095              0.0009 
 166              0.0106           0.0097              0.0009 



 167              0.0108           0.0099              0.0009 
 168              0.0110           0.0101              0.0009 
 169              0.0118           0.0108              0.0010 
 170              0.0119           0.0110              0.0010 
 171              0.0123           0.0113              0.0010 
 172              0.0125           0.0115              0.0010 
 173              0.0130           0.0119              0.0011 
 174              0.0132           0.0121              0.0011 
 175              0.0137           0.0126              0.0011 
 176              0.0140           0.0128              0.0012 
 177              0.0146           0.0134              0.0012 
 178              0.0150           0.0137              0.0012 
 179              0.0157           0.0144              0.0013 
 180              0.0161           0.0148              0.0013 
 181              0.0171           0.0157              0.0014 
 182              0.0176           0.0162              0.0015 
 183              0.0189           0.0173              0.0016 
 184              0.0196           0.0180              0.0016 
 185              0.0184           0.0169              0.0015 
 186              0.0194           0.0178              0.0016 
 187              0.0220           0.0181              0.0039 
 188              0.0237           0.0181              0.0056 
 189              0.0292           0.0181              0.0111 
 190              0.0328           0.0181              0.0147 
 191              0.0465           0.0181              0.0284 
 192              0.0634           0.0181              0.0453 
 193              0.1898           0.0181              0.1718 
 194              0.0380           0.0181              0.0200 
 195              0.0258           0.0181              0.0078 
 196              0.0206           0.0181              0.0025 
 197              0.0204           0.0181              0.0024 
 198              0.0182           0.0167              0.0015 
 199              0.0166           0.0152              0.0014 
 200              0.0153           0.0141              0.0013 
 201              0.0143           0.0131              0.0012 
 202              0.0135           0.0123              0.0011 
 203              0.0127           0.0117              0.0011 
 204              0.0121           0.0111              0.0010 
 205              0.0112           0.0102              0.0009 
 206              0.0107           0.0098              0.0009 
 207              0.0103           0.0094              0.0009 
 208              0.0099           0.0091              0.0008 
 209              0.0096           0.0088              0.0008 
 210              0.0093           0.0085              0.0008 
 211              0.0090           0.0082              0.0007 
 212              0.0087           0.0080              0.0007 
 213              0.0085           0.0078              0.0007 
 214              0.0083           0.0076              0.0007 
 215              0.0081           0.0074              0.0007 
 216              0.0079           0.0072              0.0007 
 217              0.0063           0.0058              0.0005 
 218              0.0062           0.0056              0.0005 
 219              0.0060           0.0055              0.0005 
 220              0.0059           0.0054              0.0005 
 221              0.0057           0.0053              0.0005 
 222              0.0056           0.0051              0.0005 
 223              0.0055           0.0050              0.0005 
 224              0.0054           0.0049              0.0004 
 225              0.0053           0.0048              0.0004 
 226              0.0052           0.0048              0.0004 
 227              0.0051           0.0047              0.0004 
 228              0.0050           0.0046              0.0004 
 229              0.0049           0.0045              0.0004 
 230              0.0048           0.0044              0.0004 
 231              0.0047           0.0044              0.0004 
 232              0.0047           0.0043              0.0004 
 233              0.0046           0.0042              0.0004 
 234              0.0045           0.0042              0.0004 
 235              0.0045           0.0041              0.0004 
 236              0.0044           0.0040              0.0004 
 237              0.0043           0.0040              0.0004 



 238              0.0043           0.0039              0.0004 
 239              0.0042           0.0039              0.0003 
 240              0.0042           0.0038              0.0003 
 241              0.0041           0.0038              0.0003 
 242              0.0041           0.0037              0.0003 
 243              0.0040           0.0037              0.0003 
 244              0.0040           0.0036              0.0003 
 245              0.0039           0.0036              0.0003 
 246              0.0039           0.0035              0.0003 
 247              0.0038           0.0035              0.0003 
 248              0.0038           0.0035              0.0003 
 249              0.0037           0.0034              0.0003 
 250              0.0037           0.0034              0.0003 
 251              0.0036           0.0033              0.0003 
 252              0.0036           0.0033              0.0003 
 253              0.0036           0.0033              0.0003 
 254              0.0035           0.0032              0.0003 
 255              0.0035           0.0032              0.0003 
 256              0.0035           0.0032              0.0003 
 257              0.0034           0.0031              0.0003 
 258              0.0034           0.0031              0.0003 
 259              0.0034           0.0031              0.0003 
 260              0.0033           0.0031              0.0003 
 261              0.0033           0.0030              0.0003 
 262              0.0033           0.0030              0.0003 
 263              0.0032           0.0030              0.0003 
 264              0.0032           0.0029              0.0003 
 265              0.0032           0.0029              0.0003 
 266              0.0032           0.0029              0.0003 
 267              0.0031           0.0029              0.0003 
 268              0.0031           0.0028              0.0003 
 269              0.0031           0.0028              0.0003 
 270              0.0031           0.0028              0.0003 
 271              0.0030           0.0028              0.0003 
 272              0.0030           0.0028              0.0002 
 273              0.0030           0.0027              0.0002 
 274              0.0030           0.0027              0.0002 
 275              0.0029           0.0027              0.0002 
 276              0.0029           0.0027              0.0002 
 277              0.0029           0.0027              0.0002 
 278              0.0029           0.0026              0.0002 
 279              0.0029           0.0026              0.0002 
 280              0.0028           0.0026              0.0002 
 281              0.0028           0.0026              0.0002 
 282              0.0028           0.0026              0.0002 
 283              0.0028           0.0025              0.0002 
 284              0.0028           0.0025              0.0002 
 285              0.0027           0.0025              0.0002 
 286              0.0027           0.0025              0.0002 
 287              0.0027           0.0025              0.0002 
 288              0.0027           0.0025              0.0002 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      1.61(In) 
 Total effective rainfall =      0.44(In) 
 Peak flow rate in flood hydrograph =     16.26(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0001      0.01  Q         |         |         |         |  
    0+15       0.0002      0.02  Q         |         |         |         |  
    0+20       0.0005      0.04  Q         |         |         |         |  
    0+25       0.0008      0.04  Q         |         |         |         |  



    0+30       0.0011      0.05  Q         |         |         |         |  
    0+35       0.0014      0.05  Q         |         |         |         |  
    0+40       0.0018      0.05  Q         |         |         |         |  
    0+45       0.0021      0.05  Q         |         |         |         |  
    0+50       0.0025      0.05  Q         |         |         |         |  
    0+55       0.0029      0.05  Q         |         |         |         |  
    1+ 0       0.0033      0.06  Q         |         |         |         |  
    1+ 5       0.0036      0.06  Q         |         |         |         |  
    1+10       0.0040      0.06  Q         |         |         |         |  
    1+15       0.0044      0.06  Q         |         |         |         |  
    1+20       0.0048      0.06  Q         |         |         |         |  
    1+25       0.0052      0.06  Q         |         |         |         |  
    1+30       0.0056      0.06  Q         |         |         |         |  
    1+35       0.0060      0.06  Q         |         |         |         |  
    1+40       0.0064      0.06  Q         |         |         |         |  
    1+45       0.0068      0.06  Q         |         |         |         |  
    1+50       0.0072      0.06  Q         |         |         |         |  
    1+55       0.0076      0.06  Q         |         |         |         |  
    2+ 0       0.0080      0.06  Q         |         |         |         |  
    2+ 5       0.0084      0.06  Q         |         |         |         |  
    2+10       0.0088      0.06  Q         |         |         |         |  
    2+15       0.0092      0.06  Q         |         |         |         |  
    2+20       0.0096      0.06  Q         |         |         |         |  
    2+25       0.0101      0.06  Q         |         |         |         |  
    2+30       0.0105      0.06  Q         |         |         |         |  
    2+35       0.0109      0.06  Q         |         |         |         |  
    2+40       0.0113      0.06  Q         |         |         |         |  
    2+45       0.0117      0.06  Q         |         |         |         |  
    2+50       0.0121      0.06  Q         |         |         |         |  
    2+55       0.0126      0.06  Q         |         |         |         |  
    3+ 0       0.0130      0.06  Q         |         |         |         |  
    3+ 5       0.0134      0.06  Q         |         |         |         |  
    3+10       0.0138      0.06  Q         |         |         |         |  
    3+15       0.0143      0.06  Q         |         |         |         |  
    3+20       0.0147      0.06  Q         |         |         |         |  
    3+25       0.0151      0.06  Q         |         |         |         |  
    3+30       0.0156      0.06  Q         |         |         |         |  
    3+35       0.0160      0.06  Q         |         |         |         |  
    3+40       0.0164      0.06  Q         |         |         |         |  
    3+45       0.0169      0.06  Q         |         |         |         |  
    3+50       0.0173      0.06  Q         |         |         |         |  
    3+55       0.0178      0.06  Q         |         |         |         |  
    4+ 0       0.0182      0.06  Q         |         |         |         |  
    4+ 5       0.0186      0.06  Q         |         |         |         |  
    4+10       0.0191      0.07  QV        |         |         |         |  
    4+15       0.0195      0.07  QV        |         |         |         |  
    4+20       0.0200      0.07  QV        |         |         |         |  
    4+25       0.0204      0.07  QV        |         |         |         |  
    4+30       0.0209      0.07  QV        |         |         |         |  
    4+35       0.0214      0.07  QV        |         |         |         |  
    4+40       0.0218      0.07  QV        |         |         |         |  
    4+45       0.0223      0.07  QV        |         |         |         |  
    4+50       0.0228      0.07  QV        |         |         |         |  
    4+55       0.0232      0.07  QV        |         |         |         |  
    5+ 0       0.0237      0.07  QV        |         |         |         |  
    5+ 5       0.0242      0.07  QV        |         |         |         |  
    5+10       0.0246      0.07  QV        |         |         |         |  
    5+15       0.0251      0.07  QV        |         |         |         |  
    5+20       0.0256      0.07  QV        |         |         |         |  
    5+25       0.0261      0.07  QV        |         |         |         |  
    5+30       0.0265      0.07  QV        |         |         |         |  
    5+35       0.0270      0.07  QV        |         |         |         |  
    5+40       0.0275      0.07  QV        |         |         |         |  
    5+45       0.0280      0.07  QV        |         |         |         |  
    5+50       0.0285      0.07  QV        |         |         |         |  
    5+55       0.0290      0.07  QV        |         |         |         |  
    6+ 0       0.0295      0.07  QV        |         |         |         |  
    6+ 5       0.0300      0.07  QV        |         |         |         |  
    6+10       0.0305      0.07  QV        |         |         |         |  
    6+15       0.0310      0.07  QV        |         |         |         |  
    6+20       0.0315      0.07  QV        |         |         |         |  



    6+25       0.0320      0.07  QV        |         |         |         |  
    6+30       0.0325      0.07  QV        |         |         |         |  
    6+35       0.0330      0.07  QV        |         |         |         |  
    6+40       0.0336      0.08  QV        |         |         |         |  
    6+45       0.0341      0.08  QV        |         |         |         |  
    6+50       0.0346      0.08  QV        |         |         |         |  
    6+55       0.0351      0.08  QV        |         |         |         |  
    7+ 0       0.0356      0.08  QV        |         |         |         |  
    7+ 5       0.0362      0.08  QV        |         |         |         |  
    7+10       0.0367      0.08  QV        |         |         |         |  
    7+15       0.0373      0.08  QV        |         |         |         |  
    7+20       0.0378      0.08  Q V       |         |         |         |  
    7+25       0.0383      0.08  Q V       |         |         |         |  
    7+30       0.0389      0.08  Q V       |         |         |         |  
    7+35       0.0394      0.08  Q V       |         |         |         |  
    7+40       0.0400      0.08  Q V       |         |         |         |  
    7+45       0.0406      0.08  Q V       |         |         |         |  
    7+50       0.0411      0.08  Q V       |         |         |         |  
    7+55       0.0417      0.08  Q V       |         |         |         |  
    8+ 0       0.0422      0.08  Q V       |         |         |         |  
    8+ 5       0.0428      0.08  Q V       |         |         |         |  
    8+10       0.0434      0.08  Q V       |         |         |         |  
    8+15       0.0440      0.08  Q V       |         |         |         |  
    8+20       0.0446      0.08  Q V       |         |         |         |  
    8+25       0.0451      0.09  Q V       |         |         |         |  
    8+30       0.0457      0.09  Q V       |         |         |         |  
    8+35       0.0463      0.09  Q V       |         |         |         |  
    8+40       0.0469      0.09  Q V       |         |         |         |  
    8+45       0.0475      0.09  Q V       |         |         |         |  
    8+50       0.0481      0.09  Q V       |         |         |         |  
    8+55       0.0487      0.09  Q V       |         |         |         |  
    9+ 0       0.0494      0.09  Q V       |         |         |         |  
    9+ 5       0.0500      0.09  Q V       |         |         |         |  
    9+10       0.0506      0.09  Q V       |         |         |         |  
    9+15       0.0512      0.09  Q V       |         |         |         |  
    9+20       0.0519      0.09  Q V       |         |         |         |  
    9+25       0.0525      0.09  Q V       |         |         |         |  
    9+30       0.0531      0.09  Q V       |         |         |         |  
    9+35       0.0538      0.09  Q V       |         |         |         |  
    9+40       0.0544      0.09  Q V       |         |         |         |  
    9+45       0.0551      0.10  Q V       |         |         |         |  
    9+50       0.0558      0.10  Q V       |         |         |         |  
    9+55       0.0564      0.10  Q V       |         |         |         |  
   10+ 0       0.0571      0.10  Q  V      |         |         |         |  
   10+ 5       0.0578      0.10  Q  V      |         |         |         |  
   10+10       0.0585      0.10  Q  V      |         |         |         |  
   10+15       0.0592      0.10  Q  V      |         |         |         |  
   10+20       0.0599      0.10  Q  V      |         |         |         |  
   10+25       0.0606      0.10  Q  V      |         |         |         |  
   10+30       0.0613      0.10  Q  V      |         |         |         |  
   10+35       0.0620      0.10  Q  V      |         |         |         |  
   10+40       0.0627      0.10  Q  V      |         |         |         |  
   10+45       0.0634      0.11  Q  V      |         |         |         |  
   10+50       0.0642      0.11  Q  V      |         |         |         |  
   10+55       0.0649      0.11  Q  V      |         |         |         |  
   11+ 0       0.0657      0.11  Q  V      |         |         |         |  
   11+ 5       0.0664      0.11  Q  V      |         |         |         |  
   11+10       0.0672      0.11  Q  V      |         |         |         |  
   11+15       0.0680      0.11  Q  V      |         |         |         |  
   11+20       0.0687      0.11  Q  V      |         |         |         |  
   11+25       0.0695      0.11  Q  V      |         |         |         |  
   11+30       0.0703      0.12  Q  V      |         |         |         |  
   11+35       0.0711      0.12  Q  V      |         |         |         |  
   11+40       0.0719      0.12  Q  V      |         |         |         |  
   11+45       0.0728      0.12  Q  V      |         |         |         |  
   11+50       0.0736      0.12  Q  V      |         |         |         |  
   11+55       0.0744      0.12  Q  V      |         |         |         |  
   12+ 0       0.0753      0.12  Q  V      |         |         |         |  
   12+ 5       0.0762      0.13  Q   V     |         |         |         |  
   12+10       0.0771      0.13  Q   V     |         |         |         |  
   12+15       0.0780      0.14  Q   V     |         |         |         |  



   12+20       0.0791      0.15  Q   V     |         |         |         |  
   12+25       0.0801      0.15  Q   V     |         |         |         |  
   12+30       0.0812      0.16  Q   V     |         |         |         |  
   12+35       0.0823      0.16  Q   V     |         |         |         |  
   12+40       0.0834      0.16  Q   V     |         |         |         |  
   12+45       0.0846      0.17  Q   V     |         |         |         |  
   12+50       0.0858      0.17  Q   V     |         |         |         |  
   12+55       0.0869      0.17  Q   V     |         |         |         |  
   13+ 0       0.0881      0.17  Q   V     |         |         |         |  
   13+ 5       0.0894      0.18  Q   V     |         |         |         |  
   13+10       0.0906      0.18  Q   V     |         |         |         |  
   13+15       0.0918      0.18  Q   V     |         |         |         |  
   13+20       0.0931      0.19  Q   V     |         |         |         |  
   13+25       0.0944      0.19  Q    V    |         |         |         |  
   13+30       0.0957      0.19  Q    V    |         |         |         |  
   13+35       0.0971      0.19  Q    V    |         |         |         |  
   13+40       0.0984      0.20  Q    V    |         |         |         |  
   13+45       0.0998      0.20  Q    V    |         |         |         |  
   13+50       0.1012      0.20  Q    V    |         |         |         |  
   13+55       0.1027      0.21  Q    V    |         |         |         |  
   14+ 0       0.1041      0.21  Q    V    |         |         |         |  
   14+ 5       0.1056      0.22  Q    V    |         |         |         |  
   14+10       0.1071      0.22  Q    V    |         |         |         |  
   14+15       0.1087      0.23  Q    V    |         |         |         |  
   14+20       0.1103      0.24  Q    V    |         |         |         |  
   14+25       0.1120      0.24  Q    V    |         |         |         |  
   14+30       0.1137      0.25  Q     V   |         |         |         |  
   14+35       0.1155      0.26  Q     V   |         |         |         |  
   14+40       0.1173      0.26  Q     V   |         |         |         |  
   14+45       0.1192      0.27  Q     V   |         |         |         |  
   14+50       0.1211      0.28  Q     V   |         |         |         |  
   14+55       0.1231      0.29  Q     V   |         |         |         |  
   15+ 0       0.1251      0.30  Q     V   |         |         |         |  
   15+ 5       0.1272      0.31  Q     V   |         |         |         |  
   15+10       0.1294      0.32  Q     V   |         |         |         |  
   15+15       0.1317      0.33  Q     V   |         |         |         |  
   15+20       0.1341      0.35  Q      V  |         |         |         |  
   15+25       0.1366      0.36  Q      V  |         |         |         |  
   15+30       0.1392      0.37  Q      V  |         |         |         |  
   15+35       0.1419      0.40  Q      V  |         |         |         |  
   15+40       0.1451      0.47  Q      V  |         |         |         |  
   15+45       0.1501      0.72  |Q     V  |         |         |         |  
   15+50       0.1580      1.15  | Q     V |         |         |         |  
   15+55       0.1710      1.88  |  Q     V|         |         |         |  
   16+ 0       0.1918      3.03  |     Q   V         |         |         |  
   16+ 5       0.2312      5.72  |         |QV       |         |         |  
   16+10       0.3008     10.11  |         |    V    Q         |         |  
   16+15       0.4128     16.26  |         |         |V        | Q       |  
   16+20       0.5117     14.36  |         |         |      VQ |         |  
   16+25       0.5652      7.76  |         |    Q    |        V|         |  
   16+30       0.6012      5.24  |         Q         |         |V        |  
   16+35       0.6272      3.77  |      Q  |         |         |  V      |  
   16+40       0.6466      2.82  |    Q    |         |         |   V     |  
   16+45       0.6611      2.11  |   Q     |         |         |    V    |  
   16+50       0.6717      1.54  |  Q      |         |         |    V    |  
   16+55       0.6794      1.11  | Q       |         |         |     V   |  
   17+ 0       0.6845      0.74  |Q        |         |         |     V   |  
   17+ 5       0.6885      0.59  |Q        |         |         |     V   |  
   17+10       0.6920      0.51  |Q        |         |         |     V   |  
   17+15       0.6950      0.44  Q         |         |         |     V   |  
   17+20       0.6979      0.42  Q         |         |         |     V   |  
   17+25       0.7004      0.37  Q         |         |         |      V  |  
   17+30       0.7025      0.30  Q         |         |         |      V  |  
   17+35       0.7043      0.26  Q         |         |         |      V  |  
   17+40       0.7058      0.21  Q         |         |         |      V  |  
   17+45       0.7072      0.20  Q         |         |         |      V  |  
   17+50       0.7085      0.19  Q         |         |         |      V  |  
   17+55       0.7098      0.19  Q         |         |         |      V  |  
   18+ 0       0.7110      0.18  Q         |         |         |      V  |  
   18+ 5       0.7122      0.17  Q         |         |         |      V  |  
   18+10       0.7134      0.17  Q         |         |         |      V  |  



   18+15       0.7144      0.15  Q         |         |         |      V  |  
   18+20       0.7154      0.14  Q         |         |         |      V  |  
   18+25       0.7163      0.14  Q         |         |         |      V  |  
   18+30       0.7172      0.13  Q         |         |         |       V |  
   18+35       0.7181      0.13  Q         |         |         |       V |  
   18+40       0.7190      0.12  Q         |         |         |       V |  
   18+45       0.7198      0.12  Q         |         |         |       V |  
   18+50       0.7206      0.12  Q         |         |         |       V |  
   18+55       0.7214      0.11  Q         |         |         |       V |  
   19+ 0       0.7221      0.11  Q         |         |         |       V |  
   19+ 5       0.7229      0.11  Q         |         |         |       V |  
   19+10       0.7236      0.11  Q         |         |         |       V |  
   19+15       0.7243      0.10  Q         |         |         |       V |  
   19+20       0.7250      0.10  Q         |         |         |       V |  
   19+25       0.7257      0.10  Q         |         |         |       V |  
   19+30       0.7264      0.10  Q         |         |         |       V |  
   19+35       0.7271      0.10  Q         |         |         |       V |  
   19+40       0.7277      0.10  Q         |         |         |       V |  
   19+45       0.7284      0.09  Q         |         |         |       V |  
   19+50       0.7290      0.09  Q         |         |         |       V |  
   19+55       0.7297      0.09  Q         |         |         |       V |  
   20+ 0       0.7303      0.09  Q         |         |         |       V |  
   20+ 5       0.7309      0.09  Q         |         |         |       V |  
   20+10       0.7315      0.09  Q         |         |         |       V |  
   20+15       0.7321      0.09  Q         |         |         |       V |  
   20+20       0.7327      0.09  Q         |         |         |       V |  
   20+25       0.7333      0.08  Q         |         |         |       V |  
   20+30       0.7338      0.08  Q         |         |         |       V |  
   20+35       0.7344      0.08  Q         |         |         |       V |  
   20+40       0.7350      0.08  Q         |         |         |       V |  
   20+45       0.7355      0.08  Q         |         |         |       V |  
   20+50       0.7361      0.08  Q         |         |         |        V|  
   20+55       0.7366      0.08  Q         |         |         |        V|  
   21+ 0       0.7371      0.08  Q         |         |         |        V|  
   21+ 5       0.7377      0.08  Q         |         |         |        V|  
   21+10       0.7382      0.08  Q         |         |         |        V|  
   21+15       0.7387      0.07  Q         |         |         |        V|  
   21+20       0.7392      0.07  Q         |         |         |        V|  
   21+25       0.7397      0.07  Q         |         |         |        V|  
   21+30       0.7402      0.07  Q         |         |         |        V|  
   21+35       0.7407      0.07  Q         |         |         |        V|  
   21+40       0.7412      0.07  Q         |         |         |        V|  
   21+45       0.7417      0.07  Q         |         |         |        V|  
   21+50       0.7422      0.07  Q         |         |         |        V|  
   21+55       0.7426      0.07  Q         |         |         |        V|  
   22+ 0       0.7431      0.07  Q         |         |         |        V|  
   22+ 5       0.7436      0.07  Q         |         |         |        V|  
   22+10       0.7440      0.07  Q         |         |         |        V|  
   22+15       0.7445      0.07  Q         |         |         |        V|  
   22+20       0.7449      0.07  Q         |         |         |        V|  
   22+25       0.7454      0.07  Q         |         |         |        V|  
   22+30       0.7458      0.06  Q         |         |         |        V|  
   22+35       0.7463      0.06  Q         |         |         |        V|  
   22+40       0.7467      0.06  Q         |         |         |        V|  
   22+45       0.7472      0.06  Q         |         |         |        V|  
   22+50       0.7476      0.06  Q         |         |         |        V|  
   22+55       0.7480      0.06  Q         |         |         |        V|  
   23+ 0       0.7485      0.06  Q         |         |         |        V|  
   23+ 5       0.7489      0.06  Q         |         |         |        V|  
   23+10       0.7493      0.06  Q         |         |         |        V|  
   23+15       0.7497      0.06  Q         |         |         |        V|  
   23+20       0.7501      0.06  Q         |         |         |        V|  
   23+25       0.7505      0.06  Q         |         |         |        V|  
   23+30       0.7509      0.06  Q         |         |         |        V|  
   23+35       0.7513      0.06  Q         |         |         |        V|  
   23+40       0.7517      0.06  Q         |         |         |        V|  
   23+45       0.7521      0.06  Q         |         |         |        V|  
   23+50       0.7525      0.06  Q         |         |         |        V|  
   23+55       0.7529      0.06  Q         |         |         |        V|  
   24+ 0       0.7533      0.06  Q         |         |         |        V|  
   24+ 5       0.7537      0.05  Q         |         |         |        V|  



   24+10       0.7540      0.05  Q         |         |         |        V|  
   24+15       0.7543      0.03  Q         |         |         |        V|  
   24+20       0.7544      0.02  Q         |         |         |        V|  
   24+25       0.7545      0.01  Q         |         |         |        V|  
   24+30       0.7545      0.01  Q         |         |         |        V|  
   24+35       0.7546      0.01  Q         |         |         |        V|  
   24+40       0.7546      0.00  Q         |         |         |        V|  
   24+45       0.7546      0.00  Q         |         |         |        V|  
   24+50       0.7547      0.00  Q         |         |         |        V|  
   24+55       0.7547      0.00  Q         |         |         |        V|  
   25+ 0       0.7547      0.00  Q         |         |         |        V|  
   25+ 5       0.7547      0.00  Q         |         |         |        V|  
   25+10       0.7547      0.00  Q         |         |         |        V|  
   25+15       0.7547      0.00  Q         |         |         |        V|  
   25+20       0.7547      0.00  Q         |         |         |        V|  
   25+25       0.7547      0.00  Q         |         |         |        V|  
   25+30       0.7547      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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       Orange County Rational Hydrology Program 
 
   (Hydrology Manual Date(s) October 1986 & November 1996) 
 
  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2012 Version 8.2 
  Rational Hydrology Study, Date: 10/11/16  File Name: EXE002.roc 
 ------------------------------------------------------------------------ 
 RANCHO LA HABRA HYDROLOGY STUDY 
 EXISTING CONDITION RATIONAL METHOD - AREA 'E' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      500.000 to Point/Station      501.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   265.000(Ft.) 
 Top (of initial area) elevation =   371.000(Ft.) 
 Bottom (of initial area) elevation =   341.000(Ft.) 
 Difference in elevation =    30.000(Ft.) 
 Slope =    0.11321  s(%)=      11.32 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.604 min. 
 Rainfall intensity =      2.120(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.847 
 Subarea runoff =      1.149(CFS) 
 Total initial stream area =        0.640(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      501.000 to Point/Station      502.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   341.000(Ft.) 
 End of street segment elevation =   301.000(Ft.) 
 Length of street segment  =   551.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 



  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.029(CFS) 
 Depth of flow =   0.236(Ft.), Average velocity =   4.728(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   5.472(Ft.) 
 Flow velocity =   4.73(Ft/s) 
 Travel time =    1.94 min.     TC =    7.55  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.670 
 Decimal fraction soil group D = 0.330 
 SCS curve number for soil(AMC 2)  = 70.98 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.234(In/Hr) 
 Max Catchment Loss (Fm) =     0.023(In/Hr) 
 Rainfall intensity =      1.787(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.881 
 Subarea runoff =      5.635(CFS) for    3.670(Ac.) 
 Total runoff =      6.784(CFS) Total area =        4.31(Ac.) 
 Area averaged Fm value =    0.038(In/Hr) 
 Street flow at end of street =      6.784(CFS) 
 Half street flow at end of street =      3.392(CFS) 
 Depth of flow =   0.271(Ft.), Average velocity =   5.221(Ft/s) 
 Flow width (from curb towards crown)=   7.232(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      502.000 to Point/Station      503.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   301.000(Ft.) 
 End of street segment elevation =   250.000(Ft.) 
 Length of street segment  =   730.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      7.392(CFS) 
 Depth of flow =   0.279(Ft.), Average velocity =   5.235(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   7.611(Ft.) 
 Flow velocity =   5.23(Ft/s) 
 Travel time =    2.32 min.     TC =    9.87  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.800 
 Decimal fraction soil group D = 0.200 
 SCS curve number for soil(AMC 2)  = 70.20 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.240(In/Hr) 
 Max Catchment Loss (Fm) =     0.024(In/Hr) 
 Rainfall intensity =      1.532(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.880 
 Subarea runoff =      1.046(CFS) for    1.500(Ac.) 
 Total runoff =      7.830(CFS) Total area =        5.81(Ac.) 
 Area averaged Fm value =    0.035(In/Hr) 



 Street flow at end of street =      7.830(CFS) 
 Half street flow at end of street =      3.915(CFS) 
 Depth of flow =   0.283(Ft.), Average velocity =   5.299(Ft/s) 
 Flow width (from curb towards crown)=   7.824(Ft.) 
 End of computations, total study area =            5.81 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.144  
 Area averaged SCS curve number (AMC 2) =  70.6 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
 Copyright (c) CIVILCADD/CIVILDESIGN, 1989-2012, Version 7.2 
 
  Study date  10/11/16   File Name EXE00224.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 4094 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'E' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  70.6       3.6          0.61     C     0.250     0.144    0.036 
  70.6       2.3          0.39     D     0.200     0.144    0.029 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.033 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.51   0.088         70.6      51.7       9.33     0.002 
      3.05   0.525         98.0      98.0       0.20     0.890 
 
      0.32   0.056         70.6      51.7       9.33     0.002 
      1.93   0.331         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.762 
 Area-averaged low loss fraction, Yb =  0.238 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.165 (hours) 
 Watershed area =       5.81(Ac.) 
 Catchment Lag time =   0.132 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 63.3232 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.033(In/Hr) 
 Average low loss rate fraction (Yb) = 0.238 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 



 Rainfall depth area reduction factors: 
 Using a total area of       5.81(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 1.000     Adjusted rainfall =  0.190(In) 
 30-minute factor = 1.000    Adjusted rainfall =  0.400(In) 
 1-hour factor = 1.000       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =        70.26 (CFS)) 
 
   1                6.078                   4.270 
   2               41.093                  24.604 
   3               73.456                  22.740 
   4               85.329                   8.343 
   5               92.102                   4.759 
   6               96.050                   2.774 
   7               97.988                   1.362 
   8               98.747                   0.533 
   9               99.236                   0.343 
  10               99.678                   0.311 
  11               99.925                   0.174 
  12              100.000                   0.052 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1899               0.1899 
   2              0.2533               0.0634 
   3              0.2998               0.0465 
   4              0.3379               0.0381 
   5              0.3707               0.0328 
   6              0.3999               0.0292 
   7              0.4257               0.0258 
   8              0.4494               0.0237 
   9              0.4714               0.0220 
  10              0.4921               0.0206 
  11              0.5115               0.0194 
  12              0.5299               0.0184 
  13              0.5503               0.0204 
  14              0.5698               0.0196 
  15              0.5887               0.0189 
  16              0.6069               0.0182 
  17              0.6245               0.0176 
  18              0.6416               0.0171 
  19              0.6582               0.0166 
  20              0.6743               0.0161 
  21              0.6900               0.0157 
  22              0.7054               0.0153 
  23              0.7203               0.0150 
  24              0.7349               0.0146 
  25              0.7492               0.0143 
  26              0.7632               0.0140 
  27              0.7770               0.0137 
  28              0.7904               0.0135 
  29              0.8036               0.0132 
  30              0.8166               0.0130 
  31              0.8293               0.0127 
  32              0.8418               0.0125 
  33              0.8542               0.0123 
  34              0.8663               0.0121 
  35              0.8782               0.0119 
  36              0.8900               0.0118 
  37              0.9011               0.0112 
  38              0.9121               0.0110 



  39              0.9230               0.0108 
  40              0.9337               0.0107 
  41              0.9442               0.0105 
  42              0.9546               0.0104 
  43              0.9649               0.0103 
  44              0.9751               0.0101 
  45              0.9851               0.0100 
  46              0.9950               0.0099 
  47              1.0048               0.0098 
  48              1.0144               0.0097 
  49              1.0240               0.0096 
  50              1.0335               0.0095 
  51              1.0428               0.0094 
  52              1.0521               0.0093 
  53              1.0612               0.0092 
  54              1.0703               0.0091 
  55              1.0793               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1057               0.0087 
  59              1.1143               0.0086 
  60              1.1229               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1481               0.0083 
  64              1.1563               0.0083 
  65              1.1645               0.0082 
  66              1.1726               0.0081 
  67              1.1807               0.0081 
  68              1.1887               0.0080 
  69              1.1966               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2200               0.0077 
  73              1.2263               0.0063 
  74              1.2326               0.0063 
  75              1.2388               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2571               0.0061 
  79              1.2631               0.0060 
  80              1.2691               0.0060 
  81              1.2750               0.0059 
  82              1.2808               0.0059 
  83              1.2867               0.0058 
  84              1.2925               0.0058 
  85              1.2982               0.0057 
  86              1.3039               0.0057 
  87              1.3095               0.0057 
  88              1.3152               0.0056 
  89              1.3207               0.0056 
  90              1.3263               0.0055 
  91              1.3318               0.0055 
  92              1.3372               0.0055 
  93              1.3427               0.0054 
  94              1.3480               0.0054 
  95              1.3534               0.0054 
  96              1.3587               0.0053 
  97              1.3640               0.0053 
  98              1.3692               0.0052 
  99              1.3745               0.0052 
 100              1.3796               0.0052 
 101              1.3848               0.0051 
 102              1.3899               0.0051 
 103              1.3950               0.0051 
 104              1.4000               0.0051 
 105              1.4051               0.0050 
 106              1.4101               0.0050 
 107              1.4150               0.0050 
 108              1.4200               0.0049 
 109              1.4249               0.0049 



 110              1.4298               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4490               0.0048 
 115              1.4537               0.0047 
 116              1.4585               0.0047 
 117              1.4632               0.0047 
 118              1.4678               0.0047 
 119              1.4725               0.0046 
 120              1.4771               0.0046 
 121              1.4817               0.0046 
 122              1.4863               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5088               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5264               0.0044 
 132              1.5307               0.0044 
 133              1.5351               0.0043 
 134              1.5394               0.0043 
 135              1.5437               0.0043 
 136              1.5480               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5732               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5937               0.0041 
 148              1.5977               0.0041 
 149              1.6018               0.0040 
 150              1.6058               0.0040 
 151              1.6098               0.0040 
 152              1.6138               0.0040 
 153              1.6177               0.0040 
 154              1.6217               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6451               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6679               0.0038 
 167              1.6716               0.0038 
 168              1.6754               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6939               0.0037 
 174              1.6975               0.0037 
 175              1.7012               0.0036 
 176              1.7048               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 



 181              1.7228               0.0036 
 182              1.7264               0.0036 
 183              1.7299               0.0035 
 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7405               0.0035 
 187              1.7440               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7544               0.0035 
 191              1.7578               0.0035 
 192              1.7613               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7817               0.0034 
 199              1.7850               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7951               0.0033 
 203              1.7984               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8116               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8214               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8311               0.0032 
 214              1.8343               0.0032 
 215              1.8375               0.0032 
 216              1.8407               0.0032 
 217              1.8439               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8534               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8628               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8814               0.0031 
 230              1.8845               0.0031 
 231              1.8875               0.0031 
 232              1.8906               0.0031 
 233              1.8936               0.0030 
 234              1.8967               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9207               0.0030 
 243              1.9237               0.0030 
 244              1.9266               0.0030 
 245              1.9296               0.0030 
 246              1.9325               0.0029 
 247              1.9354               0.0029 
 248              1.9384               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 



 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9587               0.0029 
 256              1.9616               0.0029 
 257              1.9644               0.0029 
 258              1.9673               0.0029 
 259              1.9701               0.0029 
 260              1.9730               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9815               0.0028 
 264              1.9843               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9955               0.0028 
 269              1.9983               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0066               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0176               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0258               0.0027 
 280              2.0285               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0393               0.0027 
 285              2.0420               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0500               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0006              0.0020 
   2              0.0027           0.0006              0.0020 
   3              0.0027           0.0006              0.0020 
   4              0.0027           0.0006              0.0021 
   5              0.0027           0.0006              0.0021 
   6              0.0027           0.0006              0.0021 
   7              0.0027           0.0006              0.0021 
   8              0.0027           0.0006              0.0021 
   9              0.0027           0.0007              0.0021 
  10              0.0027           0.0007              0.0021 
  11              0.0028           0.0007              0.0021 
  12              0.0028           0.0007              0.0021 
  13              0.0028           0.0007              0.0021 
  14              0.0028           0.0007              0.0021 
  15              0.0028           0.0007              0.0021 
  16              0.0028           0.0007              0.0021 
  17              0.0028           0.0007              0.0021 
  18              0.0028           0.0007              0.0022 
  19              0.0028           0.0007              0.0022 
  20              0.0028           0.0007              0.0022 
  21              0.0029           0.0007              0.0022 
  22              0.0029           0.0007              0.0022 
  23              0.0029           0.0007              0.0022 
  24              0.0029           0.0007              0.0022 
  25              0.0029           0.0007              0.0022 
  26              0.0029           0.0007              0.0022 
  27              0.0029           0.0007              0.0022 
  28              0.0029           0.0007              0.0022 
  29              0.0029           0.0007              0.0022 



  30              0.0030           0.0007              0.0022 
  31              0.0030           0.0007              0.0023 
  32              0.0030           0.0007              0.0023 
  33              0.0030           0.0007              0.0023 
  34              0.0030           0.0007              0.0023 
  35              0.0030           0.0007              0.0023 
  36              0.0030           0.0007              0.0023 
  37              0.0030           0.0007              0.0023 
  38              0.0030           0.0007              0.0023 
  39              0.0031           0.0007              0.0023 
  40              0.0031           0.0007              0.0023 
  41              0.0031           0.0007              0.0024 
  42              0.0031           0.0007              0.0024 
  43              0.0031           0.0007              0.0024 
  44              0.0031           0.0007              0.0024 
  45              0.0031           0.0007              0.0024 
  46              0.0031           0.0008              0.0024 
  47              0.0032           0.0008              0.0024 
  48              0.0032           0.0008              0.0024 
  49              0.0032           0.0008              0.0024 
  50              0.0032           0.0008              0.0024 
  51              0.0032           0.0008              0.0025 
  52              0.0032           0.0008              0.0025 
  53              0.0033           0.0008              0.0025 
  54              0.0033           0.0008              0.0025 
  55              0.0033           0.0008              0.0025 
  56              0.0033           0.0008              0.0025 
  57              0.0033           0.0008              0.0025 
  58              0.0033           0.0008              0.0025 
  59              0.0033           0.0008              0.0025 
  60              0.0034           0.0008              0.0026 
  61              0.0034           0.0008              0.0026 
  62              0.0034           0.0008              0.0026 
  63              0.0034           0.0008              0.0026 
  64              0.0034           0.0008              0.0026 
  65              0.0034           0.0008              0.0026 
  66              0.0035           0.0008              0.0026 
  67              0.0035           0.0008              0.0026 
  68              0.0035           0.0008              0.0027 
  69              0.0035           0.0008              0.0027 
  70              0.0035           0.0008              0.0027 
  71              0.0035           0.0008              0.0027 
  72              0.0036           0.0008              0.0027 
  73              0.0036           0.0009              0.0027 
  74              0.0036           0.0009              0.0027 
  75              0.0036           0.0009              0.0028 
  76              0.0036           0.0009              0.0028 
  77              0.0037           0.0009              0.0028 
  78              0.0037           0.0009              0.0028 
  79              0.0037           0.0009              0.0028 
  80              0.0037           0.0009              0.0028 
  81              0.0037           0.0009              0.0028 
  82              0.0038           0.0009              0.0029 
  83              0.0038           0.0009              0.0029 
  84              0.0038           0.0009              0.0029 
  85              0.0038           0.0009              0.0029 
  86              0.0038           0.0009              0.0029 
  87              0.0039           0.0009              0.0029 
  88              0.0039           0.0009              0.0030 
  89              0.0039           0.0009              0.0030 
  90              0.0039           0.0009              0.0030 
  91              0.0040           0.0009              0.0030 
  92              0.0040           0.0009              0.0030 
  93              0.0040           0.0010              0.0031 
  94              0.0040           0.0010              0.0031 
  95              0.0041           0.0010              0.0031 
  96              0.0041           0.0010              0.0031 
  97              0.0041           0.0010              0.0031 
  98              0.0041           0.0010              0.0032 
  99              0.0042           0.0010              0.0032 
 100              0.0042           0.0010              0.0032 



 101              0.0042           0.0010              0.0032 
 102              0.0043           0.0010              0.0032 
 103              0.0043           0.0010              0.0033 
 104              0.0043           0.0010              0.0033 
 105              0.0044           0.0010              0.0033 
 106              0.0044           0.0010              0.0033 
 107              0.0044           0.0011              0.0034 
 108              0.0044           0.0011              0.0034 
 109              0.0045           0.0011              0.0034 
 110              0.0045           0.0011              0.0034 
 111              0.0045           0.0011              0.0035 
 112              0.0046           0.0011              0.0035 
 113              0.0046           0.0011              0.0035 
 114              0.0046           0.0011              0.0035 
 115              0.0047           0.0011              0.0036 
 116              0.0047           0.0011              0.0036 
 117              0.0048           0.0011              0.0036 
 118              0.0048           0.0011              0.0037 
 119              0.0049           0.0012              0.0037 
 120              0.0049           0.0012              0.0037 
 121              0.0049           0.0012              0.0038 
 122              0.0050           0.0012              0.0038 
 123              0.0050           0.0012              0.0038 
 124              0.0051           0.0012              0.0039 
 125              0.0051           0.0012              0.0039 
 126              0.0051           0.0012              0.0039 
 127              0.0052           0.0012              0.0040 
 128              0.0052           0.0012              0.0040 
 129              0.0053           0.0013              0.0040 
 130              0.0054           0.0013              0.0041 
 131              0.0054           0.0013              0.0041 
 132              0.0055           0.0013              0.0042 
 133              0.0055           0.0013              0.0042 
 134              0.0056           0.0013              0.0042 
 135              0.0057           0.0013              0.0043 
 136              0.0057           0.0014              0.0043 
 137              0.0058           0.0014              0.0044 
 138              0.0058           0.0014              0.0044 
 139              0.0059           0.0014              0.0045 
 140              0.0060           0.0014              0.0045 
 141              0.0061           0.0014              0.0046 
 142              0.0061           0.0015              0.0047 
 143              0.0062           0.0015              0.0047 
 144              0.0063           0.0015              0.0048 
 145              0.0077           0.0018              0.0059 
 146              0.0078           0.0019              0.0059 
 147              0.0079           0.0019              0.0060 
 148              0.0080           0.0019              0.0061 
 149              0.0081           0.0019              0.0062 
 150              0.0082           0.0019              0.0062 
 151              0.0083           0.0020              0.0063 
 152              0.0084           0.0020              0.0064 
 153              0.0086           0.0020              0.0065 
 154              0.0086           0.0021              0.0066 
 155              0.0088           0.0021              0.0067 
 156              0.0089           0.0021              0.0068 
 157              0.0091           0.0022              0.0069 
 158              0.0092           0.0022              0.0070 
 159              0.0094           0.0022              0.0071 
 160              0.0095           0.0023              0.0072 
 161              0.0097           0.0023              0.0074 
 162              0.0098           0.0023              0.0075 
 163              0.0100           0.0024              0.0076 
 164              0.0101           0.0024              0.0077 
 165              0.0104           0.0025              0.0079 
 166              0.0105           0.0025              0.0080 
 167              0.0108           0.0026              0.0083 
 168              0.0110           0.0026              0.0084 
 169              0.0118           0.0028              0.0090 
 170              0.0119           0.0028              0.0092 
 171              0.0123           0.0028              0.0095 



 172              0.0125           0.0028              0.0098 
 173              0.0130           0.0028              0.0102 
 174              0.0132           0.0028              0.0104 
 175              0.0137           0.0028              0.0110 
 176              0.0140           0.0028              0.0112 
 177              0.0146           0.0028              0.0118 
 178              0.0150           0.0028              0.0122 
 179              0.0157           0.0028              0.0129 
 180              0.0161           0.0028              0.0134 
 181              0.0171           0.0028              0.0143 
 182              0.0176           0.0028              0.0149 
 183              0.0189           0.0028              0.0161 
 184              0.0196           0.0028              0.0168 
 185              0.0184           0.0028              0.0156 
 186              0.0194           0.0028              0.0166 
 187              0.0220           0.0028              0.0192 
 188              0.0237           0.0028              0.0209 
 189              0.0292           0.0028              0.0264 
 190              0.0328           0.0028              0.0301 
 191              0.0465           0.0028              0.0437 
 192              0.0634           0.0028              0.0606 
 193              0.1899           0.0028              0.1872 
 194              0.0381           0.0028              0.0353 
 195              0.0258           0.0028              0.0231 
 196              0.0206           0.0028              0.0178 
 197              0.0204           0.0028              0.0176 
 198              0.0182           0.0028              0.0154 
 199              0.0166           0.0028              0.0138 
 200              0.0153           0.0028              0.0126 
 201              0.0143           0.0028              0.0115 
 202              0.0135           0.0028              0.0107 
 203              0.0127           0.0028              0.0100 
 204              0.0121           0.0028              0.0094 
 205              0.0112           0.0027              0.0085 
 206              0.0107           0.0025              0.0081 
 207              0.0103           0.0024              0.0078 
 208              0.0099           0.0024              0.0075 
 209              0.0096           0.0023              0.0073 
 210              0.0093           0.0022              0.0071 
 211              0.0090           0.0021              0.0068 
 212              0.0087           0.0021              0.0066 
 213              0.0085           0.0020              0.0065 
 214              0.0083           0.0020              0.0063 
 215              0.0081           0.0019              0.0061 
 216              0.0079           0.0019              0.0060 
 217              0.0063           0.0015              0.0048 
 218              0.0062           0.0015              0.0047 
 219              0.0060           0.0014              0.0046 
 220              0.0059           0.0014              0.0045 
 221              0.0057           0.0014              0.0044 
 222              0.0056           0.0013              0.0043 
 223              0.0055           0.0013              0.0042 
 224              0.0054           0.0013              0.0041 
 225              0.0053           0.0013              0.0040 
 226              0.0052           0.0012              0.0039 
 227              0.0051           0.0012              0.0039 
 228              0.0050           0.0012              0.0038 
 229              0.0049           0.0012              0.0037 
 230              0.0048           0.0011              0.0037 
 231              0.0047           0.0011              0.0036 
 232              0.0047           0.0011              0.0036 
 233              0.0046           0.0011              0.0035 
 234              0.0045           0.0011              0.0034 
 235              0.0045           0.0011              0.0034 
 236              0.0044           0.0010              0.0033 
 237              0.0043           0.0010              0.0033 
 238              0.0043           0.0010              0.0033 
 239              0.0042           0.0010              0.0032 
 240              0.0042           0.0010              0.0032 
 241              0.0041           0.0010              0.0031 
 242              0.0041           0.0010              0.0031 



 243              0.0040           0.0010              0.0030 
 244              0.0040           0.0009              0.0030 
 245              0.0039           0.0009              0.0030 
 246              0.0039           0.0009              0.0029 
 247              0.0038           0.0009              0.0029 
 248              0.0038           0.0009              0.0029 
 249              0.0037           0.0009              0.0028 
 250              0.0037           0.0009              0.0028 
 251              0.0036           0.0009              0.0028 
 252              0.0036           0.0009              0.0027 
 253              0.0036           0.0009              0.0027 
 254              0.0035           0.0008              0.0027 
 255              0.0035           0.0008              0.0027 
 256              0.0035           0.0008              0.0026 
 257              0.0034           0.0008              0.0026 
 258              0.0034           0.0008              0.0026 
 259              0.0034           0.0008              0.0026 
 260              0.0033           0.0008              0.0025 
 261              0.0033           0.0008              0.0025 
 262              0.0033           0.0008              0.0025 
 263              0.0032           0.0008              0.0025 
 264              0.0032           0.0008              0.0024 
 265              0.0032           0.0008              0.0024 
 266              0.0032           0.0008              0.0024 
 267              0.0031           0.0007              0.0024 
 268              0.0031           0.0007              0.0024 
 269              0.0031           0.0007              0.0023 
 270              0.0031           0.0007              0.0023 
 271              0.0030           0.0007              0.0023 
 272              0.0030           0.0007              0.0023 
 273              0.0030           0.0007              0.0023 
 274              0.0030           0.0007              0.0023 
 275              0.0029           0.0007              0.0022 
 276              0.0029           0.0007              0.0022 
 277              0.0029           0.0007              0.0022 
 278              0.0029           0.0007              0.0022 
 279              0.0029           0.0007              0.0022 
 280              0.0028           0.0007              0.0022 
 281              0.0028           0.0007              0.0021 
 282              0.0028           0.0007              0.0021 
 283              0.0028           0.0007              0.0021 
 284              0.0028           0.0007              0.0021 
 285              0.0027           0.0007              0.0021 
 286              0.0027           0.0006              0.0021 
 287              0.0027           0.0006              0.0021 
 288              0.0027           0.0006              0.0020 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      0.38(In) 
 Total effective rainfall =      1.67(In) 
 Peak flow rate in flood hydrograph =      6.77(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0005      0.06  Q         |         |         |         |  
    0+15       0.0012      0.11  Q         |         |         |         |  
    0+20       0.0020      0.12  Q         |         |         |         |  
    0+25       0.0029      0.13  Q         |         |         |         |  
    0+30       0.0039      0.14  Q         |         |         |         |  
    0+35       0.0049      0.14  Q         |         |         |         |  
    0+40       0.0059      0.14  Q         |         |         |         |  
    0+45       0.0069      0.14  Q         |         |         |         |  
    0+50       0.0079      0.15  Q         |         |         |         |  



    0+55       0.0089      0.15  Q         |         |         |         |  
    1+ 0       0.0099      0.15  Q         |         |         |         |  
    1+ 5       0.0109      0.15  Q         |         |         |         |  
    1+10       0.0119      0.15  Q         |         |         |         |  
    1+15       0.0129      0.15  Q         |         |         |         |  
    1+20       0.0140      0.15  Q         |         |         |         |  
    1+25       0.0150      0.15  Q         |         |         |         |  
    1+30       0.0160      0.15  Q         |         |         |         |  
    1+35       0.0171      0.15  Q         |         |         |         |  
    1+40       0.0181      0.15  Q         |         |         |         |  
    1+45       0.0192      0.15  Q         |         |         |         |  
    1+50       0.0202      0.15  Q         |         |         |         |  
    1+55       0.0213      0.15  QV        |         |         |         |  
    2+ 0       0.0223      0.15  QV        |         |         |         |  
    2+ 5       0.0234      0.15  QV        |         |         |         |  
    2+10       0.0244      0.15  QV        |         |         |         |  
    2+15       0.0255      0.16  QV        |         |         |         |  
    2+20       0.0266      0.16  QV        |         |         |         |  
    2+25       0.0277      0.16  QV        |         |         |         |  
    2+30       0.0287      0.16  QV        |         |         |         |  
    2+35       0.0298      0.16  QV        |         |         |         |  
    2+40       0.0309      0.16  QV        |         |         |         |  
    2+45       0.0320      0.16  QV        |         |         |         |  
    2+50       0.0331      0.16  QV        |         |         |         |  
    2+55       0.0342      0.16  QV        |         |         |         |  
    3+ 0       0.0353      0.16  QV        |         |         |         |  
    3+ 5       0.0364      0.16  QV        |         |         |         |  
    3+10       0.0375      0.16  QV        |         |         |         |  
    3+15       0.0386      0.16  QV        |         |         |         |  
    3+20       0.0398      0.16  QV        |         |         |         |  
    3+25       0.0409      0.16  Q V       |         |         |         |  
    3+30       0.0420      0.16  Q V       |         |         |         |  
    3+35       0.0432      0.17  Q V       |         |         |         |  
    3+40       0.0443      0.17  Q V       |         |         |         |  
    3+45       0.0455      0.17  Q V       |         |         |         |  
    3+50       0.0466      0.17  Q V       |         |         |         |  
    3+55       0.0478      0.17  Q V       |         |         |         |  
    4+ 0       0.0489      0.17  Q V       |         |         |         |  
    4+ 5       0.0501      0.17  Q V       |         |         |         |  
    4+10       0.0513      0.17  Q V       |         |         |         |  
    4+15       0.0524      0.17  Q V       |         |         |         |  
    4+20       0.0536      0.17  Q V       |         |         |         |  
    4+25       0.0548      0.17  Q V       |         |         |         |  
    4+30       0.0560      0.17  Q V       |         |         |         |  
    4+35       0.0572      0.17  Q V       |         |         |         |  
    4+40       0.0584      0.17  Q V       |         |         |         |  
    4+45       0.0596      0.18  Q V       |         |         |         |  
    4+50       0.0608      0.18  Q  V      |         |         |         |  
    4+55       0.0620      0.18  Q  V      |         |         |         |  
    5+ 0       0.0633      0.18  Q  V      |         |         |         |  
    5+ 5       0.0645      0.18  Q  V      |         |         |         |  
    5+10       0.0657      0.18  Q  V      |         |         |         |  
    5+15       0.0670      0.18  Q  V      |         |         |         |  
    5+20       0.0682      0.18  Q  V      |         |         |         |  
    5+25       0.0695      0.18  Q  V      |         |         |         |  
    5+30       0.0707      0.18  Q  V      |         |         |         |  
    5+35       0.0720      0.18  Q  V      |         |         |         |  
    5+40       0.0733      0.18  Q  V      |         |         |         |  
    5+45       0.0746      0.19  Q  V      |         |         |         |  
    5+50       0.0758      0.19  Q  V      |         |         |         |  
    5+55       0.0771      0.19  Q  V      |         |         |         |  
    6+ 0       0.0784      0.19  Q  V      |         |         |         |  
    6+ 5       0.0797      0.19  Q  V      |         |         |         |  
    6+10       0.0811      0.19  Q   V     |         |         |         |  
    6+15       0.0824      0.19  Q   V     |         |         |         |  
    6+20       0.0837      0.19  Q   V     |         |         |         |  
    6+25       0.0850      0.19  Q   V     |         |         |         |  
    6+30       0.0864      0.19  Q   V     |         |         |         |  
    6+35       0.0877      0.20  Q   V     |         |         |         |  
    6+40       0.0891      0.20  Q   V     |         |         |         |  
    6+45       0.0904      0.20  Q   V     |         |         |         |  



    6+50       0.0918      0.20  Q   V     |         |         |         |  
    6+55       0.0932      0.20  Q   V     |         |         |         |  
    7+ 0       0.0946      0.20  Q   V     |         |         |         |  
    7+ 5       0.0960      0.20  Q   V     |         |         |         |  
    7+10       0.0974      0.20  Q   V     |         |         |         |  
    7+15       0.0988      0.20  Q   V     |         |         |         |  
    7+20       0.1002      0.21  Q   V     |         |         |         |  
    7+25       0.1016      0.21  Q    V    |         |         |         |  
    7+30       0.1030      0.21  Q    V    |         |         |         |  
    7+35       0.1045      0.21  Q    V    |         |         |         |  
    7+40       0.1059      0.21  Q    V    |         |         |         |  
    7+45       0.1074      0.21  Q    V    |         |         |         |  
    7+50       0.1089      0.21  Q    V    |         |         |         |  
    7+55       0.1103      0.21  Q    V    |         |         |         |  
    8+ 0       0.1118      0.22  Q    V    |         |         |         |  
    8+ 5       0.1133      0.22  Q    V    |         |         |         |  
    8+10       0.1148      0.22  Q    V    |         |         |         |  
    8+15       0.1164      0.22  Q    V    |         |         |         |  
    8+20       0.1179      0.22  Q    V    |         |         |         |  
    8+25       0.1194      0.22  Q    V    |         |         |         |  
    8+30       0.1210      0.22  Q    V    |         |         |         |  
    8+35       0.1225      0.23  Q     V   |         |         |         |  
    8+40       0.1241      0.23  Q     V   |         |         |         |  
    8+45       0.1257      0.23  Q     V   |         |         |         |  
    8+50       0.1273      0.23  Q     V   |         |         |         |  
    8+55       0.1289      0.23  Q     V   |         |         |         |  
    9+ 0       0.1305      0.23  Q     V   |         |         |         |  
    9+ 5       0.1321      0.24  Q     V   |         |         |         |  
    9+10       0.1337      0.24  Q     V   |         |         |         |  
    9+15       0.1354      0.24  Q     V   |         |         |         |  
    9+20       0.1370      0.24  Q     V   |         |         |         |  
    9+25       0.1387      0.24  Q     V   |         |         |         |  
    9+30       0.1404      0.24  Q     V   |         |         |         |  
    9+35       0.1421      0.25  Q      V  |         |         |         |  
    9+40       0.1438      0.25  Q      V  |         |         |         |  
    9+45       0.1455      0.25  |Q     V  |         |         |         |  
    9+50       0.1473      0.25  |Q     V  |         |         |         |  
    9+55       0.1490      0.25  |Q     V  |         |         |         |  
   10+ 0       0.1508      0.26  |Q     V  |         |         |         |  
   10+ 5       0.1526      0.26  |Q     V  |         |         |         |  
   10+10       0.1544      0.26  |Q     V  |         |         |         |  
   10+15       0.1562      0.26  |Q     V  |         |         |         |  
   10+20       0.1581      0.27  |Q     V  |         |         |         |  
   10+25       0.1599      0.27  |Q     V  |         |         |         |  
   10+30       0.1618      0.27  |Q     V  |         |         |         |  
   10+35       0.1636      0.27  |Q      V |         |         |         |  
   10+40       0.1655      0.28  |Q      V |         |         |         |  
   10+45       0.1675      0.28  |Q      V |         |         |         |  
   10+50       0.1694      0.28  |Q      V |         |         |         |  
   10+55       0.1714      0.28  |Q      V |         |         |         |  
   11+ 0       0.1733      0.29  |Q      V |         |         |         |  
   11+ 5       0.1753      0.29  |Q      V |         |         |         |  
   11+10       0.1773      0.29  |Q      V |         |         |         |  
   11+15       0.1794      0.30  |Q      V |         |         |         |  
   11+20       0.1814      0.30  |Q      V |         |         |         |  
   11+25       0.1835      0.30  |Q       V|         |         |         |  
   11+30       0.1856      0.31  |Q       V|         |         |         |  
   11+35       0.1877      0.31  |Q       V|         |         |         |  
   11+40       0.1899      0.31  |Q       V|         |         |         |  
   11+45       0.1921      0.32  |Q       V|         |         |         |  
   11+50       0.1943      0.32  |Q       V|         |         |         |  
   11+55       0.1965      0.32  |Q       V|         |         |         |  
   12+ 0       0.1987      0.33  |Q       V|         |         |         |  
   12+ 5       0.2011      0.34  |Q       V|         |         |         |  
   12+10       0.2036      0.37  |Q        V         |         |         |  
   12+15       0.2063      0.39  |Q        V         |         |         |  
   12+20       0.2091      0.41  |Q        V         |         |         |  
   12+25       0.2120      0.42  |Q        V         |         |         |  
   12+30       0.2149      0.43  |Q        V         |         |         |  
   12+35       0.2179      0.43  |Q        V         |         |         |  
   12+40       0.2209      0.44  |Q        V         |         |         |  



   12+45       0.2239      0.44  |Q        |V        |         |         |  
   12+50       0.2270      0.45  |Q        |V        |         |         |  
   12+55       0.2302      0.46  |Q        |V        |         |         |  
   13+ 0       0.2334      0.46  |Q        |V        |         |         |  
   13+ 5       0.2366      0.47  |Q        |V        |         |         |  
   13+10       0.2399      0.48  |Q        |V        |         |         |  
   13+15       0.2432      0.48  |Q        | V       |         |         |  
   13+20       0.2466      0.49  |Q        | V       |         |         |  
   13+25       0.2500      0.50  |Q        | V       |         |         |  
   13+30       0.2535      0.51  | Q       | V       |         |         |  
   13+35       0.2571      0.52  | Q       | V       |         |         |  
   13+40       0.2607      0.52  | Q       | V       |         |         |  
   13+45       0.2644      0.53  | Q       |  V      |         |         |  
   13+50       0.2681      0.54  | Q       |  V      |         |         |  
   13+55       0.2720      0.55  | Q       |  V      |         |         |  
   14+ 0       0.2759      0.57  | Q       |  V      |         |         |  
   14+ 5       0.2798      0.58  | Q       |  V      |         |         |  
   14+10       0.2840      0.60  | Q       |   V     |         |         |  
   14+15       0.2883      0.62  | Q       |   V     |         |         |  
   14+20       0.2927      0.64  | Q       |   V     |         |         |  
   14+25       0.2973      0.67  | Q       |   V     |         |         |  
   14+30       0.3021      0.69  | Q       |   V     |         |         |  
   14+35       0.3069      0.71  | Q       |    V    |         |         |  
   14+40       0.3120      0.74  | Q       |    V    |         |         |  
   14+45       0.3173      0.76  |  Q      |    V    |         |         |  
   14+50       0.3228      0.79  |  Q      |    V    |         |         |  
   14+55       0.3285      0.83  |  Q      |     V   |         |         |  
   15+ 0       0.3344      0.86  |  Q      |     V   |         |         |  
   15+ 5       0.3406      0.90  |  Q      |     V   |         |         |  
   15+10       0.3471      0.95  |  Q      |      V  |         |         |  
   15+15       0.3540      1.00  |  Q      |      V  |         |         |  
   15+20       0.3613      1.06  |   Q     |      V  |         |         |  
   15+25       0.3689      1.11  |   Q     |       V |         |         |  
   15+30       0.3766      1.12  |   Q     |       V |         |         |  
   15+35       0.3845      1.14  |   Q     |       V |         |         |  
   15+40       0.3930      1.24  |   Q     |        V|         |         |  
   15+45       0.4024      1.37  |    Q    |        V|         |         |  
   15+50       0.4133      1.58  |     Q   |         V         |         |  
   15+55       0.4263      1.88  |      Q  |         |V        |         |  
   16+ 0       0.4431      2.44  |        Q|         |V        |         |  
   16+ 5       0.4690      3.77  |         |    Q    |  V      |         |  
   16+10       0.5157      6.77  |         |         |    V Q  |         |  
   16+15       0.5575      6.08  |         |         |   Q  V  |         |  
   16+20       0.5816      3.49  |         |  Q      |       V |         |  
   16+25       0.5987      2.49  |        Q|         |        V|         |  
   16+30       0.6119      1.91  |      Q  |         |         V         |  
   16+35       0.6223      1.51  |     Q   |         |         V         |  
   16+40       0.6308      1.23  |   Q     |         |         |V        |  
   16+45       0.6382      1.08  |   Q     |         |         |V        |  
   16+50       0.6449      0.97  |  Q      |         |         |V        |  
   16+55       0.6509      0.87  |  Q      |         |         | V       |  
   17+ 0       0.6563      0.78  |  Q      |         |         | V       |  
   17+ 5       0.6612      0.72  | Q       |         |         | V       |  
   17+10       0.6658      0.66  | Q       |         |         | V       |  
   17+15       0.6700      0.62  | Q       |         |         |  V      |  
   17+20       0.6741      0.59  | Q       |         |         |  V      |  
   17+25       0.6779      0.56  | Q       |         |         |  V      |  
   17+30       0.6816      0.54  | Q       |         |         |  V      |  
   17+35       0.6852      0.52  | Q       |         |         |  V      |  
   17+40       0.6886      0.50  |Q        |         |         |   V     |  
   17+45       0.6920      0.48  |Q        |         |         |   V     |  
   17+50       0.6952      0.47  |Q        |         |         |   V     |  
   17+55       0.6983      0.46  |Q        |         |         |   V     |  
   18+ 0       0.7014      0.44  |Q        |         |         |   V     |  
   18+ 5       0.7043      0.43  |Q        |         |         |   V     |  
   18+10       0.7070      0.39  |Q        |         |         |   V     |  
   18+15       0.7095      0.36  |Q        |         |         |    V    |  
   18+20       0.7119      0.34  |Q        |         |         |    V    |  
   18+25       0.7141      0.33  |Q        |         |         |    V    |  
   18+30       0.7163      0.32  |Q        |         |         |    V    |  
   18+35       0.7185      0.31  |Q        |         |         |    V    |  



   18+40       0.7206      0.30  |Q        |         |         |    V    |  
   18+45       0.7226      0.30  |Q        |         |         |    V    |  
   18+50       0.7246      0.29  |Q        |         |         |    V    |  
   18+55       0.7265      0.28  |Q        |         |         |    V    |  
   19+ 0       0.7285      0.28  |Q        |         |         |    V    |  
   19+ 5       0.7303      0.27  |Q        |         |         |     V   |  
   19+10       0.7322      0.27  |Q        |         |         |     V   |  
   19+15       0.7340      0.26  |Q        |         |         |     V   |  
   19+20       0.7358      0.26  |Q        |         |         |     V   |  
   19+25       0.7375      0.25  |Q        |         |         |     V   |  
   19+30       0.7393      0.25  |Q        |         |         |     V   |  
   19+35       0.7410      0.25  Q         |         |         |     V   |  
   19+40       0.7426      0.24  Q         |         |         |     V   |  
   19+45       0.7443      0.24  Q         |         |         |     V   |  
   19+50       0.7459      0.24  Q         |         |         |     V   |  
   19+55       0.7475      0.23  Q         |         |         |     V   |  
   20+ 0       0.7491      0.23  Q         |         |         |     V   |  
   20+ 5       0.7506      0.23  Q         |         |         |      V  |  
   20+10       0.7522      0.22  Q         |         |         |      V  |  
   20+15       0.7537      0.22  Q         |         |         |      V  |  
   20+20       0.7552      0.22  Q         |         |         |      V  |  
   20+25       0.7567      0.21  Q         |         |         |      V  |  
   20+30       0.7581      0.21  Q         |         |         |      V  |  
   20+35       0.7596      0.21  Q         |         |         |      V  |  
   20+40       0.7610      0.21  Q         |         |         |      V  |  
   20+45       0.7624      0.20  Q         |         |         |      V  |  
   20+50       0.7638      0.20  Q         |         |         |      V  |  
   20+55       0.7652      0.20  Q         |         |         |      V  |  
   21+ 0       0.7665      0.20  Q         |         |         |      V  |  
   21+ 5       0.7679      0.20  Q         |         |         |      V  |  
   21+10       0.7692      0.19  Q         |         |         |      V  |  
   21+15       0.7705      0.19  Q         |         |         |       V |  
   21+20       0.7718      0.19  Q         |         |         |       V |  
   21+25       0.7731      0.19  Q         |         |         |       V |  
   21+30       0.7744      0.19  Q         |         |         |       V |  
   21+35       0.7757      0.18  Q         |         |         |       V |  
   21+40       0.7769      0.18  Q         |         |         |       V |  
   21+45       0.7782      0.18  Q         |         |         |       V |  
   21+50       0.7794      0.18  Q         |         |         |       V |  
   21+55       0.7806      0.18  Q         |         |         |       V |  
   22+ 0       0.7818      0.18  Q         |         |         |       V |  
   22+ 5       0.7830      0.17  Q         |         |         |       V |  
   22+10       0.7842      0.17  Q         |         |         |       V |  
   22+15       0.7854      0.17  Q         |         |         |       V |  
   22+20       0.7865      0.17  Q         |         |         |       V |  
   22+25       0.7877      0.17  Q         |         |         |       V |  
   22+30       0.7888      0.17  Q         |         |         |       V |  
   22+35       0.7900      0.17  Q         |         |         |        V|  
   22+40       0.7911      0.16  Q         |         |         |        V|  
   22+45       0.7922      0.16  Q         |         |         |        V|  
   22+50       0.7933      0.16  Q         |         |         |        V|  
   22+55       0.7944      0.16  Q         |         |         |        V|  
   23+ 0       0.7955      0.16  Q         |         |         |        V|  
   23+ 5       0.7966      0.16  Q         |         |         |        V|  
   23+10       0.7977      0.16  Q         |         |         |        V|  
   23+15       0.7988      0.16  Q         |         |         |        V|  
   23+20       0.7998      0.15  Q         |         |         |        V|  
   23+25       0.8009      0.15  Q         |         |         |        V|  
   23+30       0.8019      0.15  Q         |         |         |        V|  
   23+35       0.8029      0.15  Q         |         |         |        V|  
   23+40       0.8040      0.15  Q         |         |         |        V|  
   23+45       0.8050      0.15  Q         |         |         |        V|  
   23+50       0.8060      0.15  Q         |         |         |        V|  
   23+55       0.8070      0.15  Q         |         |         |        V|  
   24+ 0       0.8080      0.15  Q         |         |         |        V|  
   24+ 5       0.8090      0.14  Q         |         |         |        V|  
   24+10       0.8095      0.09  Q         |         |         |        V|  
   24+15       0.8098      0.04  Q         |         |         |        V|  
   24+20       0.8100      0.02  Q         |         |         |        V|  
   24+25       0.8100      0.01  Q         |         |         |        V|  
   24+30       0.8101      0.01  Q         |         |         |        V|  



   24+35       0.8101      0.00  Q         |         |         |        V|  
   24+40       0.8101      0.00  Q         |         |         |        V|  
   24+45       0.8101      0.00  Q         |         |         |        V|  
   24+50       0.8101      0.00  Q         |         |         |        V|  
   24+55       0.8101      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 RANCHO LA HABRA HYDROLOGY STUDY 
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 Program License Serial Number 6407 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      500.000 to Point/Station      501.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 RESIDENTIAL(5 - 7 dwl/acre)                  
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 SCS curve number for soil(AMC 2)  = 69.00 
 Pervious ratio(Ap) = 0.5000  Max loss rate(Fp)=     0.250(In/Hr) 
 Max Catchment Loss (Fm) =     0.125(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   265.000(Ft.) 
 Top (of initial area) elevation =   372.000(Ft.) 
 Bottom (of initial area) elevation =   341.000(Ft.) 
 Difference in elevation =    31.000(Ft.) 
 Slope =    0.11698  s(%)=      11.70 
 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.567 min. 
 Rainfall intensity =      2.128(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.847 
 Subarea runoff =      1.154(CFS) 
 Total initial stream area =        0.640(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      501.000 to Point/Station      502.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   341.000(Ft.) 
 End of street segment elevation =   297.000(Ft.) 
 Length of street segment  =   584.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 



  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.025(CFS) 
 Depth of flow =   0.235(Ft.), Average velocity =   4.806(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   5.428(Ft.) 
 Flow velocity =   4.81(Ft/s) 
 Travel time =    2.03 min.     TC =    7.59  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.950 
 Decimal fraction soil group D = 0.050 
 SCS curve number for soil(AMC 2)  = 69.30 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.248(In/Hr) 
 Max Catchment Loss (Fm) =     0.025(In/Hr) 
 Rainfall intensity =      1.781(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.870 
 Subarea runoff =      1.681(CFS) for    1.190(Ac.) 
 Total runoff =      2.835(CFS) Total area =        1.83(Ac.) 
 Area averaged Fm value =    0.060(In/Hr) 
 Street flow at end of street =      2.835(CFS) 
 Half street flow at end of street =      2.835(CFS) 
 Depth of flow =   0.258(Ft.), Average velocity =   5.111(Ft/s) 
 Flow width (from curb towards crown)=   6.542(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      502.000 to Point/Station      503.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =   297.000(Ft.) 
 End of street segment elevation =   256.000(Ft.) 
 Length of street segment  =   608.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.028(CFS) 
 Depth of flow =   0.266(Ft.), Average velocity =   4.953(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.961(Ft.) 
 Flow velocity =   4.95(Ft/s) 
 Travel time =    2.05 min.     TC =    9.64  min. 
  Adding area flow to street 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.850 
 Decimal fraction soil group D = 0.150 
 SCS curve number for soil(AMC 2)  = 69.90 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.242(In/Hr) 
 Max Catchment Loss (Fm) =     0.024(In/Hr) 
 Rainfall intensity =      1.553(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.870 
 Subarea runoff =      0.326(CFS) for    0.510(Ac.) 
 Total runoff =      3.161(CFS) Total area =        2.34(Ac.) 
 Area averaged Fm value =    0.052(In/Hr) 



 Street flow at end of street =      3.161(CFS) 
 Half street flow at end of street =      3.161(CFS) 
 Depth of flow =   0.269(Ft.), Average velocity =   4.997(Ft/s) 
 Flow width (from curb towards crown)=   7.113(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      502.000 to Point/Station      503.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.670 
 Decimal fraction soil group D = 0.330 
 SCS curve number for soil(AMC 2)  = 70.98 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.234(In/Hr) 
 Max Catchment Loss (Fm) =     0.023(In/Hr) 
 Time of concentration =     9.64 min. 
 Rainfall intensity =      1.553(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area,(total area with modified 
 rational method)(Q=KCIA) is C = 0.880 
 Subarea runoff =      4.750(CFS) for    3.450(Ac.) 
 Total runoff =      7.911(CFS) Total area =        5.79(Ac.) 
 Area averaged Fm value =    0.035(In/Hr) 
 End of computations, total study area =            5.79 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.144  
 Area averaged SCS curve number (AMC 2) =  70.3 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 4094 
 
 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'E' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  71.2       3.5          0.61     C     0.250     0.144    0.036 
  71.2       2.3          0.39     D     0.200     0.144    0.029 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.033 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.51   0.088         71.2      52.4       9.07     0.003 
      3.03   0.523         98.0      98.0       0.20     0.890 
 
      0.32   0.056         71.2      52.4       9.07     0.003 
      1.93   0.333         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.762 
 Area-averaged low loss fraction, Yb =  0.238 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.122 (hours) 
 Watershed area =       5.79(Ac.) 
 Catchment Lag time =   0.098 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 85.2428 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.033(In/Hr) 
 Average low loss rate fraction (Yb) = 0.238 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 



 Rainfall depth area reduction factors: 
 Using a total area of       5.79(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 1.000     Adjusted rainfall =  0.190(In) 
 30-minute factor = 1.000    Adjusted rainfall =  0.400(In) 
 1-hour factor = 1.000       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =        70.02 (CFS)) 
 
   1               10.134                   7.096 
   2               61.479                  35.953 
   3               83.939                  15.728 
   4               93.052                   6.381 
   5               97.291                   2.968 
   6               98.679                   0.972 
   7               99.350                   0.470 
   8               99.845                   0.347 
   9              100.000                   0.108 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1899               0.1899 
   2              0.2533               0.0634 
   3              0.2998               0.0465 
   4              0.3379               0.0381 
   5              0.3707               0.0328 
   6              0.3999               0.0292 
   7              0.4257               0.0258 
   8              0.4494               0.0237 
   9              0.4714               0.0220 
  10              0.4921               0.0206 
  11              0.5115               0.0194 
  12              0.5299               0.0184 
  13              0.5503               0.0204 
  14              0.5698               0.0196 
  15              0.5887               0.0189 
  16              0.6069               0.0182 
  17              0.6245               0.0176 
  18              0.6416               0.0171 
  19              0.6582               0.0166 
  20              0.6743               0.0161 
  21              0.6900               0.0157 
  22              0.7054               0.0153 
  23              0.7203               0.0150 
  24              0.7349               0.0146 
  25              0.7492               0.0143 
  26              0.7632               0.0140 
  27              0.7770               0.0137 
  28              0.7904               0.0135 
  29              0.8036               0.0132 
  30              0.8166               0.0130 
  31              0.8293               0.0127 
  32              0.8418               0.0125 
  33              0.8542               0.0123 
  34              0.8663               0.0121 
  35              0.8782               0.0119 
  36              0.8900               0.0118 
  37              0.9011               0.0112 
  38              0.9121               0.0110 
  39              0.9230               0.0108 
  40              0.9337               0.0107 
  41              0.9442               0.0105 



  42              0.9546               0.0104 
  43              0.9649               0.0103 
  44              0.9751               0.0101 
  45              0.9851               0.0100 
  46              0.9950               0.0099 
  47              1.0048               0.0098 
  48              1.0144               0.0097 
  49              1.0240               0.0096 
  50              1.0335               0.0095 
  51              1.0428               0.0094 
  52              1.0521               0.0093 
  53              1.0612               0.0092 
  54              1.0703               0.0091 
  55              1.0793               0.0090 
  56              1.0881               0.0089 
  57              1.0969               0.0088 
  58              1.1057               0.0087 
  59              1.1143               0.0086 
  60              1.1229               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1481               0.0083 
  64              1.1563               0.0083 
  65              1.1645               0.0082 
  66              1.1726               0.0081 
  67              1.1807               0.0081 
  68              1.1887               0.0080 
  69              1.1966               0.0079 
  70              1.2044               0.0079 
  71              1.2122               0.0078 
  72              1.2200               0.0077 
  73              1.2263               0.0063 
  74              1.2326               0.0063 
  75              1.2388               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2571               0.0061 
  79              1.2631               0.0060 
  80              1.2691               0.0060 
  81              1.2750               0.0059 
  82              1.2808               0.0059 
  83              1.2867               0.0058 
  84              1.2925               0.0058 
  85              1.2982               0.0057 
  86              1.3039               0.0057 
  87              1.3095               0.0057 
  88              1.3152               0.0056 
  89              1.3207               0.0056 
  90              1.3263               0.0055 
  91              1.3318               0.0055 
  92              1.3372               0.0055 
  93              1.3427               0.0054 
  94              1.3480               0.0054 
  95              1.3534               0.0054 
  96              1.3587               0.0053 
  97              1.3640               0.0053 
  98              1.3692               0.0052 
  99              1.3745               0.0052 
 100              1.3796               0.0052 
 101              1.3848               0.0051 
 102              1.3899               0.0051 
 103              1.3950               0.0051 
 104              1.4000               0.0051 
 105              1.4051               0.0050 
 106              1.4101               0.0050 
 107              1.4150               0.0050 
 108              1.4200               0.0049 
 109              1.4249               0.0049 
 110              1.4298               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 



 113              1.4442               0.0048 
 114              1.4490               0.0048 
 115              1.4537               0.0047 
 116              1.4585               0.0047 
 117              1.4632               0.0047 
 118              1.4678               0.0047 
 119              1.4725               0.0046 
 120              1.4771               0.0046 
 121              1.4817               0.0046 
 122              1.4863               0.0046 
 123              1.4908               0.0045 
 124              1.4953               0.0045 
 125              1.4998               0.0045 
 126              1.5043               0.0045 
 127              1.5088               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5264               0.0044 
 132              1.5307               0.0044 
 133              1.5351               0.0043 
 134              1.5394               0.0043 
 135              1.5437               0.0043 
 136              1.5480               0.0043 
 137              1.5522               0.0043 
 138              1.5564               0.0042 
 139              1.5606               0.0042 
 140              1.5648               0.0042 
 141              1.5690               0.0042 
 142              1.5732               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5855               0.0041 
 146              1.5896               0.0041 
 147              1.5937               0.0041 
 148              1.5977               0.0041 
 149              1.6018               0.0040 
 150              1.6058               0.0040 
 151              1.6098               0.0040 
 152              1.6138               0.0040 
 153              1.6177               0.0040 
 154              1.6217               0.0040 
 155              1.6256               0.0039 
 156              1.6295               0.0039 
 157              1.6334               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6451               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6565               0.0038 
 164              1.6603               0.0038 
 165              1.6641               0.0038 
 166              1.6679               0.0038 
 167              1.6716               0.0038 
 168              1.6754               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6939               0.0037 
 174              1.6975               0.0037 
 175              1.7012               0.0036 
 176              1.7048               0.0036 
 177              1.7084               0.0036 
 178              1.7120               0.0036 
 179              1.7156               0.0036 
 180              1.7192               0.0036 
 181              1.7228               0.0036 
 182              1.7264               0.0036 
 183              1.7299               0.0035 



 184              1.7334               0.0035 
 185              1.7369               0.0035 
 186              1.7405               0.0035 
 187              1.7440               0.0035 
 188              1.7474               0.0035 
 189              1.7509               0.0035 
 190              1.7544               0.0035 
 191              1.7578               0.0035 
 192              1.7613               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7817               0.0034 
 199              1.7850               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7951               0.0033 
 203              1.7984               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8116               0.0033 
 208              1.8148               0.0033 
 209              1.8181               0.0033 
 210              1.8214               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8311               0.0032 
 214              1.8343               0.0032 
 215              1.8375               0.0032 
 216              1.8407               0.0032 
 217              1.8439               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8534               0.0032 
 221              1.8565               0.0031 
 222              1.8596               0.0031 
 223              1.8628               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8814               0.0031 
 230              1.8845               0.0031 
 231              1.8875               0.0031 
 232              1.8906               0.0031 
 233              1.8936               0.0030 
 234              1.8967               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9207               0.0030 
 243              1.9237               0.0030 
 244              1.9266               0.0030 
 245              1.9296               0.0030 
 246              1.9325               0.0029 
 247              1.9354               0.0029 
 248              1.9384               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 



 255              1.9587               0.0029 
 256              1.9616               0.0029 
 257              1.9644               0.0029 
 258              1.9673               0.0029 
 259              1.9701               0.0029 
 260              1.9730               0.0028 
 261              1.9758               0.0028 
 262              1.9786               0.0028 
 263              1.9815               0.0028 
 264              1.9843               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9955               0.0028 
 269              1.9983               0.0028 
 270              2.0010               0.0028 
 271              2.0038               0.0028 
 272              2.0066               0.0028 
 273              2.0093               0.0028 
 274              2.0121               0.0028 
 275              2.0148               0.0027 
 276              2.0176               0.0027 
 277              2.0203               0.0027 
 278              2.0230               0.0027 
 279              2.0258               0.0027 
 280              2.0285               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0393               0.0027 
 285              2.0420               0.0027 
 286              2.0446               0.0027 
 287              2.0473               0.0027 
 288              2.0500               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0006              0.0020 
   2              0.0027           0.0006              0.0020 
   3              0.0027           0.0006              0.0020 
   4              0.0027           0.0006              0.0021 
   5              0.0027           0.0006              0.0021 
   6              0.0027           0.0006              0.0021 
   7              0.0027           0.0006              0.0021 
   8              0.0027           0.0006              0.0021 
   9              0.0027           0.0007              0.0021 
  10              0.0027           0.0007              0.0021 
  11              0.0028           0.0007              0.0021 
  12              0.0028           0.0007              0.0021 
  13              0.0028           0.0007              0.0021 
  14              0.0028           0.0007              0.0021 
  15              0.0028           0.0007              0.0021 
  16              0.0028           0.0007              0.0021 
  17              0.0028           0.0007              0.0021 
  18              0.0028           0.0007              0.0022 
  19              0.0028           0.0007              0.0022 
  20              0.0028           0.0007              0.0022 
  21              0.0029           0.0007              0.0022 
  22              0.0029           0.0007              0.0022 
  23              0.0029           0.0007              0.0022 
  24              0.0029           0.0007              0.0022 
  25              0.0029           0.0007              0.0022 
  26              0.0029           0.0007              0.0022 
  27              0.0029           0.0007              0.0022 
  28              0.0029           0.0007              0.0022 
  29              0.0029           0.0007              0.0022 
  30              0.0030           0.0007              0.0022 
  31              0.0030           0.0007              0.0023 
  32              0.0030           0.0007              0.0023 



  33              0.0030           0.0007              0.0023 
  34              0.0030           0.0007              0.0023 
  35              0.0030           0.0007              0.0023 
  36              0.0030           0.0007              0.0023 
  37              0.0030           0.0007              0.0023 
  38              0.0030           0.0007              0.0023 
  39              0.0031           0.0007              0.0023 
  40              0.0031           0.0007              0.0023 
  41              0.0031           0.0007              0.0024 
  42              0.0031           0.0007              0.0024 
  43              0.0031           0.0007              0.0024 
  44              0.0031           0.0007              0.0024 
  45              0.0031           0.0007              0.0024 
  46              0.0031           0.0007              0.0024 
  47              0.0032           0.0008              0.0024 
  48              0.0032           0.0008              0.0024 
  49              0.0032           0.0008              0.0024 
  50              0.0032           0.0008              0.0024 
  51              0.0032           0.0008              0.0025 
  52              0.0032           0.0008              0.0025 
  53              0.0033           0.0008              0.0025 
  54              0.0033           0.0008              0.0025 
  55              0.0033           0.0008              0.0025 
  56              0.0033           0.0008              0.0025 
  57              0.0033           0.0008              0.0025 
  58              0.0033           0.0008              0.0025 
  59              0.0033           0.0008              0.0025 
  60              0.0034           0.0008              0.0026 
  61              0.0034           0.0008              0.0026 
  62              0.0034           0.0008              0.0026 
  63              0.0034           0.0008              0.0026 
  64              0.0034           0.0008              0.0026 
  65              0.0034           0.0008              0.0026 
  66              0.0035           0.0008              0.0026 
  67              0.0035           0.0008              0.0026 
  68              0.0035           0.0008              0.0027 
  69              0.0035           0.0008              0.0027 
  70              0.0035           0.0008              0.0027 
  71              0.0035           0.0008              0.0027 
  72              0.0036           0.0008              0.0027 
  73              0.0036           0.0009              0.0027 
  74              0.0036           0.0009              0.0027 
  75              0.0036           0.0009              0.0028 
  76              0.0036           0.0009              0.0028 
  77              0.0037           0.0009              0.0028 
  78              0.0037           0.0009              0.0028 
  79              0.0037           0.0009              0.0028 
  80              0.0037           0.0009              0.0028 
  81              0.0037           0.0009              0.0029 
  82              0.0038           0.0009              0.0029 
  83              0.0038           0.0009              0.0029 
  84              0.0038           0.0009              0.0029 
  85              0.0038           0.0009              0.0029 
  86              0.0038           0.0009              0.0029 
  87              0.0039           0.0009              0.0030 
  88              0.0039           0.0009              0.0030 
  89              0.0039           0.0009              0.0030 
  90              0.0039           0.0009              0.0030 
  91              0.0040           0.0009              0.0030 
  92              0.0040           0.0009              0.0030 
  93              0.0040           0.0010              0.0031 
  94              0.0040           0.0010              0.0031 
  95              0.0041           0.0010              0.0031 
  96              0.0041           0.0010              0.0031 
  97              0.0041           0.0010              0.0031 
  98              0.0041           0.0010              0.0032 
  99              0.0042           0.0010              0.0032 
 100              0.0042           0.0010              0.0032 
 101              0.0042           0.0010              0.0032 
 102              0.0043           0.0010              0.0032 
 103              0.0043           0.0010              0.0033 



 104              0.0043           0.0010              0.0033 
 105              0.0044           0.0010              0.0033 
 106              0.0044           0.0010              0.0033 
 107              0.0044           0.0011              0.0034 
 108              0.0044           0.0011              0.0034 
 109              0.0045           0.0011              0.0034 
 110              0.0045           0.0011              0.0034 
 111              0.0045           0.0011              0.0035 
 112              0.0046           0.0011              0.0035 
 113              0.0046           0.0011              0.0035 
 114              0.0046           0.0011              0.0035 
 115              0.0047           0.0011              0.0036 
 116              0.0047           0.0011              0.0036 
 117              0.0048           0.0011              0.0036 
 118              0.0048           0.0011              0.0037 
 119              0.0049           0.0012              0.0037 
 120              0.0049           0.0012              0.0037 
 121              0.0049           0.0012              0.0038 
 122              0.0050           0.0012              0.0038 
 123              0.0050           0.0012              0.0038 
 124              0.0051           0.0012              0.0039 
 125              0.0051           0.0012              0.0039 
 126              0.0051           0.0012              0.0039 
 127              0.0052           0.0012              0.0040 
 128              0.0052           0.0012              0.0040 
 129              0.0053           0.0013              0.0041 
 130              0.0054           0.0013              0.0041 
 131              0.0054           0.0013              0.0041 
 132              0.0055           0.0013              0.0042 
 133              0.0055           0.0013              0.0042 
 134              0.0056           0.0013              0.0042 
 135              0.0057           0.0013              0.0043 
 136              0.0057           0.0014              0.0043 
 137              0.0058           0.0014              0.0044 
 138              0.0058           0.0014              0.0044 
 139              0.0059           0.0014              0.0045 
 140              0.0060           0.0014              0.0045 
 141              0.0061           0.0014              0.0046 
 142              0.0061           0.0015              0.0047 
 143              0.0062           0.0015              0.0047 
 144              0.0063           0.0015              0.0048 
 145              0.0077           0.0018              0.0059 
 146              0.0078           0.0019              0.0059 
 147              0.0079           0.0019              0.0060 
 148              0.0080           0.0019              0.0061 
 149              0.0081           0.0019              0.0062 
 150              0.0082           0.0019              0.0062 
 151              0.0083           0.0020              0.0063 
 152              0.0084           0.0020              0.0064 
 153              0.0086           0.0020              0.0065 
 154              0.0086           0.0021              0.0066 
 155              0.0088           0.0021              0.0067 
 156              0.0089           0.0021              0.0068 
 157              0.0091           0.0022              0.0069 
 158              0.0092           0.0022              0.0070 
 159              0.0094           0.0022              0.0071 
 160              0.0095           0.0023              0.0072 
 161              0.0097           0.0023              0.0074 
 162              0.0098           0.0023              0.0075 
 163              0.0100           0.0024              0.0076 
 164              0.0101           0.0024              0.0077 
 165              0.0104           0.0025              0.0079 
 166              0.0105           0.0025              0.0080 
 167              0.0108           0.0026              0.0083 
 168              0.0110           0.0026              0.0084 
 169              0.0118           0.0028              0.0090 
 170              0.0119           0.0028              0.0092 
 171              0.0123           0.0028              0.0096 
 172              0.0125           0.0028              0.0098 
 173              0.0130           0.0028              0.0102 
 174              0.0132           0.0028              0.0104 



 175              0.0137           0.0028              0.0110 
 176              0.0140           0.0028              0.0112 
 177              0.0146           0.0028              0.0119 
 178              0.0150           0.0028              0.0122 
 179              0.0157           0.0028              0.0129 
 180              0.0161           0.0028              0.0134 
 181              0.0171           0.0028              0.0143 
 182              0.0176           0.0028              0.0149 
 183              0.0189           0.0028              0.0161 
 184              0.0196           0.0028              0.0168 
 185              0.0184           0.0028              0.0156 
 186              0.0194           0.0028              0.0166 
 187              0.0220           0.0028              0.0192 
 188              0.0237           0.0028              0.0209 
 189              0.0292           0.0028              0.0264 
 190              0.0328           0.0028              0.0301 
 191              0.0465           0.0028              0.0437 
 192              0.0634           0.0028              0.0606 
 193              0.1899           0.0028              0.1872 
 194              0.0381           0.0028              0.0353 
 195              0.0258           0.0028              0.0231 
 196              0.0206           0.0028              0.0178 
 197              0.0204           0.0028              0.0176 
 198              0.0182           0.0028              0.0154 
 199              0.0166           0.0028              0.0138 
 200              0.0153           0.0028              0.0126 
 201              0.0143           0.0028              0.0115 
 202              0.0135           0.0028              0.0107 
 203              0.0127           0.0028              0.0100 
 204              0.0121           0.0028              0.0094 
 205              0.0112           0.0027              0.0085 
 206              0.0107           0.0025              0.0081 
 207              0.0103           0.0024              0.0078 
 208              0.0099           0.0024              0.0075 
 209              0.0096           0.0023              0.0073 
 210              0.0093           0.0022              0.0071 
 211              0.0090           0.0021              0.0068 
 212              0.0087           0.0021              0.0066 
 213              0.0085           0.0020              0.0065 
 214              0.0083           0.0020              0.0063 
 215              0.0081           0.0019              0.0061 
 216              0.0079           0.0019              0.0060 
 217              0.0063           0.0015              0.0048 
 218              0.0062           0.0015              0.0047 
 219              0.0060           0.0014              0.0046 
 220              0.0059           0.0014              0.0045 
 221              0.0057           0.0014              0.0044 
 222              0.0056           0.0013              0.0043 
 223              0.0055           0.0013              0.0042 
 224              0.0054           0.0013              0.0041 
 225              0.0053           0.0013              0.0040 
 226              0.0052           0.0012              0.0039 
 227              0.0051           0.0012              0.0039 
 228              0.0050           0.0012              0.0038 
 229              0.0049           0.0012              0.0037 
 230              0.0048           0.0011              0.0037 
 231              0.0047           0.0011              0.0036 
 232              0.0047           0.0011              0.0036 
 233              0.0046           0.0011              0.0035 
 234              0.0045           0.0011              0.0034 
 235              0.0045           0.0011              0.0034 
 236              0.0044           0.0010              0.0033 
 237              0.0043           0.0010              0.0033 
 238              0.0043           0.0010              0.0033 
 239              0.0042           0.0010              0.0032 
 240              0.0042           0.0010              0.0032 
 241              0.0041           0.0010              0.0031 
 242              0.0041           0.0010              0.0031 
 243              0.0040           0.0010              0.0030 
 244              0.0040           0.0009              0.0030 
 245              0.0039           0.0009              0.0030 



 246              0.0039           0.0009              0.0029 
 247              0.0038           0.0009              0.0029 
 248              0.0038           0.0009              0.0029 
 249              0.0037           0.0009              0.0028 
 250              0.0037           0.0009              0.0028 
 251              0.0036           0.0009              0.0028 
 252              0.0036           0.0009              0.0027 
 253              0.0036           0.0008              0.0027 
 254              0.0035           0.0008              0.0027 
 255              0.0035           0.0008              0.0027 
 256              0.0035           0.0008              0.0026 
 257              0.0034           0.0008              0.0026 
 258              0.0034           0.0008              0.0026 
 259              0.0034           0.0008              0.0026 
 260              0.0033           0.0008              0.0025 
 261              0.0033           0.0008              0.0025 
 262              0.0033           0.0008              0.0025 
 263              0.0032           0.0008              0.0025 
 264              0.0032           0.0008              0.0024 
 265              0.0032           0.0008              0.0024 
 266              0.0032           0.0008              0.0024 
 267              0.0031           0.0007              0.0024 
 268              0.0031           0.0007              0.0024 
 269              0.0031           0.0007              0.0023 
 270              0.0031           0.0007              0.0023 
 271              0.0030           0.0007              0.0023 
 272              0.0030           0.0007              0.0023 
 273              0.0030           0.0007              0.0023 
 274              0.0030           0.0007              0.0023 
 275              0.0029           0.0007              0.0022 
 276              0.0029           0.0007              0.0022 
 277              0.0029           0.0007              0.0022 
 278              0.0029           0.0007              0.0022 
 279              0.0029           0.0007              0.0022 
 280              0.0028           0.0007              0.0022 
 281              0.0028           0.0007              0.0021 
 282              0.0028           0.0007              0.0021 
 283              0.0028           0.0007              0.0021 
 284              0.0028           0.0007              0.0021 
 285              0.0027           0.0007              0.0021 
 286              0.0027           0.0006              0.0021 
 287              0.0027           0.0006              0.0021 
 288              0.0027           0.0006              0.0020 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      0.38(In) 
 Total effective rainfall =      1.67(In) 
 Peak flow rate in flood hydrograph =      8.35(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0007      0.09  Q         |         |         |         |  
    0+15       0.0015      0.12  Q         |         |         |         |  
    0+20       0.0024      0.13  Q         |         |         |         |  
    0+25       0.0034      0.14  Q         |         |         |         |  
    0+30       0.0044      0.14  Q         |         |         |         |  
    0+35       0.0054      0.14  Q         |         |         |         |  
    0+40       0.0064      0.14  Q         |         |         |         |  
    0+45       0.0074      0.15  Q         |         |         |         |  
    0+50       0.0084      0.15  Q         |         |         |         |  
    0+55       0.0094      0.15  Q         |         |         |         |  
    1+ 0       0.0104      0.15  Q         |         |         |         |  
    1+ 5       0.0114      0.15  Q         |         |         |         |  



    1+10       0.0124      0.15  Q         |         |         |         |  
    1+15       0.0134      0.15  Q         |         |         |         |  
    1+20       0.0145      0.15  Q         |         |         |         |  
    1+25       0.0155      0.15  Q         |         |         |         |  
    1+30       0.0165      0.15  Q         |         |         |         |  
    1+35       0.0176      0.15  Q         |         |         |         |  
    1+40       0.0186      0.15  Q         |         |         |         |  
    1+45       0.0197      0.15  Q         |         |         |         |  
    1+50       0.0207      0.15  QV        |         |         |         |  
    1+55       0.0218      0.15  QV        |         |         |         |  
    2+ 0       0.0228      0.15  QV        |         |         |         |  
    2+ 5       0.0239      0.15  QV        |         |         |         |  
    2+10       0.0249      0.15  QV        |         |         |         |  
    2+15       0.0260      0.15  QV        |         |         |         |  
    2+20       0.0271      0.16  QV        |         |         |         |  
    2+25       0.0281      0.16  QV        |         |         |         |  
    2+30       0.0292      0.16  QV        |         |         |         |  
    2+35       0.0303      0.16  QV        |         |         |         |  
    2+40       0.0314      0.16  QV        |         |         |         |  
    2+45       0.0325      0.16  QV        |         |         |         |  
    2+50       0.0336      0.16  QV        |         |         |         |  
    2+55       0.0347      0.16  QV        |         |         |         |  
    3+ 0       0.0358      0.16  QV        |         |         |         |  
    3+ 5       0.0369      0.16  QV        |         |         |         |  
    3+10       0.0380      0.16  QV        |         |         |         |  
    3+15       0.0391      0.16  QV        |         |         |         |  
    3+20       0.0402      0.16  QV        |         |         |         |  
    3+25       0.0414      0.16  Q V       |         |         |         |  
    3+30       0.0425      0.16  Q V       |         |         |         |  
    3+35       0.0436      0.16  Q V       |         |         |         |  
    3+40       0.0448      0.17  Q V       |         |         |         |  
    3+45       0.0459      0.17  Q V       |         |         |         |  
    3+50       0.0471      0.17  Q V       |         |         |         |  
    3+55       0.0482      0.17  Q V       |         |         |         |  
    4+ 0       0.0494      0.17  Q V       |         |         |         |  
    4+ 5       0.0506      0.17  Q V       |         |         |         |  
    4+10       0.0517      0.17  Q V       |         |         |         |  
    4+15       0.0529      0.17  Q V       |         |         |         |  
    4+20       0.0541      0.17  Q V       |         |         |         |  
    4+25       0.0553      0.17  Q V       |         |         |         |  
    4+30       0.0565      0.17  Q V       |         |         |         |  
    4+35       0.0577      0.17  Q V       |         |         |         |  
    4+40       0.0589      0.17  Q V       |         |         |         |  
    4+45       0.0601      0.18  Q V       |         |         |         |  
    4+50       0.0613      0.18  Q  V      |         |         |         |  
    4+55       0.0625      0.18  Q  V      |         |         |         |  
    5+ 0       0.0637      0.18  Q  V      |         |         |         |  
    5+ 5       0.0650      0.18  Q  V      |         |         |         |  
    5+10       0.0662      0.18  Q  V      |         |         |         |  
    5+15       0.0674      0.18  Q  V      |         |         |         |  
    5+20       0.0687      0.18  Q  V      |         |         |         |  
    5+25       0.0699      0.18  Q  V      |         |         |         |  
    5+30       0.0712      0.18  Q  V      |         |         |         |  
    5+35       0.0725      0.18  Q  V      |         |         |         |  
    5+40       0.0737      0.18  Q  V      |         |         |         |  
    5+45       0.0750      0.19  Q  V      |         |         |         |  
    5+50       0.0763      0.19  Q  V      |         |         |         |  
    5+55       0.0776      0.19  Q  V      |         |         |         |  
    6+ 0       0.0789      0.19  Q  V      |         |         |         |  
    6+ 5       0.0802      0.19  Q  V      |         |         |         |  
    6+10       0.0815      0.19  Q   V     |         |         |         |  
    6+15       0.0828      0.19  Q   V     |         |         |         |  
    6+20       0.0841      0.19  Q   V     |         |         |         |  
    6+25       0.0855      0.19  Q   V     |         |         |         |  
    6+30       0.0868      0.19  Q   V     |         |         |         |  
    6+35       0.0882      0.20  Q   V     |         |         |         |  
    6+40       0.0895      0.20  Q   V     |         |         |         |  
    6+45       0.0909      0.20  Q   V     |         |         |         |  
    6+50       0.0922      0.20  Q   V     |         |         |         |  
    6+55       0.0936      0.20  Q   V     |         |         |         |  
    7+ 0       0.0950      0.20  Q   V     |         |         |         |  



    7+ 5       0.0964      0.20  Q   V     |         |         |         |  
    7+10       0.0978      0.20  Q   V     |         |         |         |  
    7+15       0.0992      0.20  Q   V     |         |         |         |  
    7+20       0.1006      0.21  Q   V     |         |         |         |  
    7+25       0.1021      0.21  Q    V    |         |         |         |  
    7+30       0.1035      0.21  Q    V    |         |         |         |  
    7+35       0.1049      0.21  Q    V    |         |         |         |  
    7+40       0.1064      0.21  Q    V    |         |         |         |  
    7+45       0.1078      0.21  Q    V    |         |         |         |  
    7+50       0.1093      0.21  Q    V    |         |         |         |  
    7+55       0.1108      0.21  Q    V    |         |         |         |  
    8+ 0       0.1123      0.22  Q    V    |         |         |         |  
    8+ 5       0.1138      0.22  Q    V    |         |         |         |  
    8+10       0.1153      0.22  Q    V    |         |         |         |  
    8+15       0.1168      0.22  Q    V    |         |         |         |  
    8+20       0.1183      0.22  Q    V    |         |         |         |  
    8+25       0.1199      0.22  Q    V    |         |         |         |  
    8+30       0.1214      0.22  Q     V   |         |         |         |  
    8+35       0.1230      0.23  Q     V   |         |         |         |  
    8+40       0.1245      0.23  Q     V   |         |         |         |  
    8+45       0.1261      0.23  Q     V   |         |         |         |  
    8+50       0.1277      0.23  Q     V   |         |         |         |  
    8+55       0.1293      0.23  Q     V   |         |         |         |  
    9+ 0       0.1309      0.23  Q     V   |         |         |         |  
    9+ 5       0.1326      0.24  Q     V   |         |         |         |  
    9+10       0.1342      0.24  Q     V   |         |         |         |  
    9+15       0.1358      0.24  Q     V   |         |         |         |  
    9+20       0.1375      0.24  Q     V   |         |         |         |  
    9+25       0.1392      0.24  Q     V   |         |         |         |  
    9+30       0.1409      0.25  Q     V   |         |         |         |  
    9+35       0.1426      0.25  Q      V  |         |         |         |  
    9+40       0.1443      0.25  Q      V  |         |         |         |  
    9+45       0.1460      0.25  |Q     V  |         |         |         |  
    9+50       0.1478      0.25  |Q     V  |         |         |         |  
    9+55       0.1495      0.26  |Q     V  |         |         |         |  
   10+ 0       0.1513      0.26  |Q     V  |         |         |         |  
   10+ 5       0.1531      0.26  |Q     V  |         |         |         |  
   10+10       0.1549      0.26  |Q     V  |         |         |         |  
   10+15       0.1567      0.26  |Q     V  |         |         |         |  
   10+20       0.1585      0.27  |Q     V  |         |         |         |  
   10+25       0.1604      0.27  |Q     V  |         |         |         |  
   10+30       0.1622      0.27  |Q      V |         |         |         |  
   10+35       0.1641      0.27  |Q      V |         |         |         |  
   10+40       0.1660      0.28  |Q      V |         |         |         |  
   10+45       0.1680      0.28  |Q      V |         |         |         |  
   10+50       0.1699      0.28  |Q      V |         |         |         |  
   10+55       0.1719      0.28  |Q      V |         |         |         |  
   11+ 0       0.1738      0.29  |Q      V |         |         |         |  
   11+ 5       0.1758      0.29  |Q      V |         |         |         |  
   11+10       0.1779      0.29  |Q      V |         |         |         |  
   11+15       0.1799      0.30  |Q      V |         |         |         |  
   11+20       0.1820      0.30  |Q       V|         |         |         |  
   11+25       0.1840      0.30  |Q       V|         |         |         |  
   11+30       0.1862      0.31  |Q       V|         |         |         |  
   11+35       0.1883      0.31  |Q       V|         |         |         |  
   11+40       0.1904      0.31  |Q       V|         |         |         |  
   11+45       0.1926      0.32  |Q       V|         |         |         |  
   11+50       0.1948      0.32  |Q       V|         |         |         |  
   11+55       0.1971      0.32  |Q       V|         |         |         |  
   12+ 0       0.1993      0.33  |Q       V|         |         |         |  
   12+ 5       0.2017      0.34  |Q       V|         |         |         |  
   12+10       0.2043      0.38  |Q        V         |         |         |  
   12+15       0.2071      0.40  |Q        V         |         |         |  
   12+20       0.2099      0.41  |Q        V         |         |         |  
   12+25       0.2128      0.42  |Q        V         |         |         |  
   12+30       0.2158      0.43  |Q        V         |         |         |  
   12+35       0.2188      0.43  |Q        V         |         |         |  
   12+40       0.2218      0.44  |Q        V         |         |         |  
   12+45       0.2249      0.45  |Q        |V        |         |         |  
   12+50       0.2280      0.45  |Q        |V        |         |         |  
   12+55       0.2311      0.46  |Q        |V        |         |         |  



   13+ 0       0.2343      0.47  |Q        |V        |         |         |  
   13+ 5       0.2376      0.47  |Q        |V        |         |         |  
   13+10       0.2409      0.48  |Q        |V        |         |         |  
   13+15       0.2442      0.49  |Q        | V       |         |         |  
   13+20       0.2476      0.49  |Q        | V       |         |         |  
   13+25       0.2511      0.50  | Q       | V       |         |         |  
   13+30       0.2546      0.51  | Q       | V       |         |         |  
   13+35       0.2582      0.52  | Q       | V       |         |         |  
   13+40       0.2618      0.53  | Q       | V       |         |         |  
   13+45       0.2655      0.54  | Q       |  V      |         |         |  
   13+50       0.2693      0.55  | Q       |  V      |         |         |  
   13+55       0.2731      0.56  | Q       |  V      |         |         |  
   14+ 0       0.2771      0.57  | Q       |  V      |         |         |  
   14+ 5       0.2811      0.58  | Q       |  V      |         |         |  
   14+10       0.2853      0.61  | Q       |   V     |         |         |  
   14+15       0.2897      0.63  | Q       |   V     |         |         |  
   14+20       0.2942      0.65  | Q       |   V     |         |         |  
   14+25       0.2988      0.67  | Q       |   V     |         |         |  
   14+30       0.3036      0.70  | Q       |    V    |         |         |  
   14+35       0.3086      0.72  | Q       |    V    |         |         |  
   14+40       0.3137      0.75  | Q       |    V    |         |         |  
   14+45       0.3191      0.78  |  Q      |    V    |         |         |  
   14+50       0.3247      0.81  |  Q      |     V   |         |         |  
   14+55       0.3304      0.84  |  Q      |     V   |         |         |  
   15+ 0       0.3365      0.88  |  Q      |     V   |         |         |  
   15+ 5       0.3428      0.92  |  Q      |     V   |         |         |  
   15+10       0.3495      0.97  |  Q      |      V  |         |         |  
   15+15       0.3565      1.02  |   Q     |      V  |         |         |  
   15+20       0.3640      1.09  |   Q     |       V |         |         |  
   15+25       0.3718      1.13  |   Q     |       V |         |         |  
   15+30       0.3795      1.12  |   Q     |       V |         |         |  
   15+35       0.3875      1.16  |   Q     |        V|         |         |  
   15+40       0.3963      1.28  |    Q    |        V|         |         |  
   15+45       0.4062      1.43  |    Q    |         V         |         |  
   15+50       0.4178      1.69  |     Q   |         V         |         |  
   15+55       0.4318      2.03  |       Q |         |V        |         |  
   16+ 0       0.4507      2.74  |         Q         | V       |         |  
   16+ 5       0.4817      4.50  |         |       Q |  V      |         |  
   16+10       0.5392      8.35  |         |         |     V   |  Q      |  
   16+15       0.5732      4.94  |         |        Q|       V |         |  
   16+20       0.5935      2.95  |         |Q        |        V|         |  
   16+25       0.6073      2.00  |       Q |         |         V         |  
   16+30       0.6177      1.50  |     Q   |         |         V         |  
   16+35       0.6264      1.26  |    Q    |         |         |V        |  
   16+40       0.6340      1.10  |   Q     |         |         |V        |  
   16+45       0.6406      0.96  |  Q      |         |         |V        |  
   16+50       0.6465      0.86  |  Q      |         |         | V       |  
   16+55       0.6520      0.79  |  Q      |         |         | V       |  
   17+ 0       0.6570      0.73  | Q       |         |         | V       |  
   17+ 5       0.6617      0.68  | Q       |         |         | V       |  
   17+10       0.6661      0.63  | Q       |         |         | V       |  
   17+15       0.6701      0.59  | Q       |         |         |  V      |  
   17+20       0.6740      0.57  | Q       |         |         |  V      |  
   17+25       0.6778      0.54  | Q       |         |         |  V      |  
   17+30       0.6814      0.52  | Q       |         |         |  V      |  
   17+35       0.6848      0.50  | Q       |         |         |  V      |  
   17+40       0.6882      0.49  |Q        |         |         |   V     |  
   17+45       0.6915      0.47  |Q        |         |         |   V     |  
   17+50       0.6946      0.46  |Q        |         |         |   V     |  
   17+55       0.6977      0.45  |Q        |         |         |   V     |  
   18+ 0       0.7007      0.44  |Q        |         |         |   V     |  
   18+ 5       0.7036      0.42  |Q        |         |         |   V     |  
   18+10       0.7062      0.37  |Q        |         |         |   V     |  
   18+15       0.7085      0.35  |Q        |         |         |    V    |  
   18+20       0.7108      0.33  |Q        |         |         |    V    |  
   18+25       0.7130      0.32  |Q        |         |         |    V    |  
   18+30       0.7152      0.31  |Q        |         |         |    V    |  
   18+35       0.7173      0.30  |Q        |         |         |    V    |  
   18+40       0.7193      0.30  |Q        |         |         |    V    |  
   18+45       0.7213      0.29  |Q        |         |         |    V    |  
   18+50       0.7233      0.29  |Q        |         |         |    V    |  



   18+55       0.7252      0.28  |Q        |         |         |    V    |  
   19+ 0       0.7271      0.27  |Q        |         |         |     V   |  
   19+ 5       0.7289      0.27  |Q        |         |         |     V   |  
   19+10       0.7308      0.26  |Q        |         |         |     V   |  
   19+15       0.7326      0.26  |Q        |         |         |     V   |  
   19+20       0.7343      0.26  |Q        |         |         |     V   |  
   19+25       0.7360      0.25  |Q        |         |         |     V   |  
   19+30       0.7377      0.25  Q         |         |         |     V   |  
   19+35       0.7394      0.24  Q         |         |         |     V   |  
   19+40       0.7411      0.24  Q         |         |         |     V   |  
   19+45       0.7427      0.24  Q         |         |         |     V   |  
   19+50       0.7443      0.23  Q         |         |         |     V   |  
   19+55       0.7459      0.23  Q         |         |         |     V   |  
   20+ 0       0.7475      0.23  Q         |         |         |      V  |  
   20+ 5       0.7490      0.22  Q         |         |         |      V  |  
   20+10       0.7505      0.22  Q         |         |         |      V  |  
   20+15       0.7520      0.22  Q         |         |         |      V  |  
   20+20       0.7535      0.21  Q         |         |         |      V  |  
   20+25       0.7550      0.21  Q         |         |         |      V  |  
   20+30       0.7564      0.21  Q         |         |         |      V  |  
   20+35       0.7578      0.21  Q         |         |         |      V  |  
   20+40       0.7592      0.20  Q         |         |         |      V  |  
   20+45       0.7606      0.20  Q         |         |         |      V  |  
   20+50       0.7620      0.20  Q         |         |         |      V  |  
   20+55       0.7634      0.20  Q         |         |         |      V  |  
   21+ 0       0.7647      0.20  Q         |         |         |      V  |  
   21+ 5       0.7661      0.19  Q         |         |         |      V  |  
   21+10       0.7674      0.19  Q         |         |         |       V |  
   21+15       0.7687      0.19  Q         |         |         |       V |  
   21+20       0.7700      0.19  Q         |         |         |       V |  
   21+25       0.7713      0.19  Q         |         |         |       V |  
   21+30       0.7725      0.18  Q         |         |         |       V |  
   21+35       0.7738      0.18  Q         |         |         |       V |  
   21+40       0.7750      0.18  Q         |         |         |       V |  
   21+45       0.7763      0.18  Q         |         |         |       V |  
   21+50       0.7775      0.18  Q         |         |         |       V |  
   21+55       0.7787      0.18  Q         |         |         |       V |  
   22+ 0       0.7799      0.17  Q         |         |         |       V |  
   22+ 5       0.7811      0.17  Q         |         |         |       V |  
   22+10       0.7822      0.17  Q         |         |         |       V |  
   22+15       0.7834      0.17  Q         |         |         |       V |  
   22+20       0.7846      0.17  Q         |         |         |       V |  
   22+25       0.7857      0.17  Q         |         |         |       V |  
   22+30       0.7868      0.17  Q         |         |         |       V |  
   22+35       0.7880      0.16  Q         |         |         |        V|  
   22+40       0.7891      0.16  Q         |         |         |        V|  
   22+45       0.7902      0.16  Q         |         |         |        V|  
   22+50       0.7913      0.16  Q         |         |         |        V|  
   22+55       0.7924      0.16  Q         |         |         |        V|  
   23+ 0       0.7935      0.16  Q         |         |         |        V|  
   23+ 5       0.7946      0.16  Q         |         |         |        V|  
   23+10       0.7956      0.16  Q         |         |         |        V|  
   23+15       0.7967      0.15  Q         |         |         |        V|  
   23+20       0.7977      0.15  Q         |         |         |        V|  
   23+25       0.7988      0.15  Q         |         |         |        V|  
   23+30       0.7998      0.15  Q         |         |         |        V|  
   23+35       0.8009      0.15  Q         |         |         |        V|  
   23+40       0.8019      0.15  Q         |         |         |        V|  
   23+45       0.8029      0.15  Q         |         |         |        V|  
   23+50       0.8039      0.15  Q         |         |         |        V|  
   23+55       0.8049      0.15  Q         |         |         |        V|  
   24+ 0       0.8059      0.14  Q         |         |         |        V|  
   24+ 5       0.8068      0.13  Q         |         |         |        V|  
   24+10       0.8072      0.06  Q         |         |         |        V|  
   24+15       0.8073      0.02  Q         |         |         |        V|  
   24+20       0.8074      0.01  Q         |         |         |        V|  
   24+25       0.8074      0.00  Q         |         |         |        V|  
   24+30       0.8074      0.00  Q         |         |         |        V|  
   24+35       0.8074      0.00  Q         |         |         |        V|  
   24+40       0.8074      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      601.000 to Point/Station      602.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 SCS curve number for soil(AMC 2)  = 74.40 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.205(In/Hr) 
 Max Catchment Loss (Fm) =     0.021(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   255.000(Ft.) 
 Top (of initial area) elevation =   310.000(Ft.) 
 Bottom (of initial area) elevation =   301.000(Ft.) 
 Difference in elevation =     9.000(Ft.) 
 Slope =    0.03529  s(%)=       3.53 
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.444 min. 
 Rainfall intensity =      2.156(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.891 
 Subarea runoff =      3.228(CFS) 
 Total initial stream area =        1.680(Ac.) 
 End of computations, total study area =            1.68 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.100  
 Area averaged SCS curve number (AMC 2) =  74.4 
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 --------------------------------------------------------------------- 
 WESTRIDGE HYDROLOGY STUDY 
 EXISTING CONDITION UNIT HYDROGRAPH - AREA 'F' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  74.4       1.7          1.00     D     0.200     0.100    0.020 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.020 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.17   0.100         74.4      56.3       7.77     0.015 
      1.51   0.900         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.802 
 Area-averaged low loss fraction, Yb =  0.198 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.091 (hours) 
 Watershed area =       1.68(Ac.) 
 Catchment Lag time =   0.073 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 114.8475 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.020(In/Hr) 
 Average low loss rate fraction (Yb) = 0.198 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of       1.68(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 1.000     Adjusted rainfall =  0.190(In) 



 30-minute factor = 1.000    Adjusted rainfall =  0.400(In) 
 1-hour factor = 1.000       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =        20.32 (CFS)) 
 
   1               19.656                   3.994 
   2               75.825                  11.412 
   3               92.019                   3.290 
   4               97.659                   1.146 
   5               99.077                   0.288 
   6               99.802                   0.147 
   7              100.000                   0.040 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1900               0.1900 
   2              0.2534               0.0634 
   3              0.2999               0.0465 
   4              0.3380               0.0381 
   5              0.3708               0.0328 
   6              0.4000               0.0292 
   7              0.4258               0.0258 
   8              0.4495               0.0237 
   9              0.4715               0.0220 
  10              0.4921               0.0206 
  11              0.5116               0.0194 
  12              0.5300               0.0184 
  13              0.5504               0.0204 
  14              0.5699               0.0196 
  15              0.5888               0.0189 
  16              0.6070               0.0182 
  17              0.6246               0.0176 
  18              0.6417               0.0171 
  19              0.6583               0.0166 
  20              0.6744               0.0161 
  21              0.6901               0.0157 
  22              0.7054               0.0153 
  23              0.7204               0.0150 
  24              0.7350               0.0146 
  25              0.7493               0.0143 
  26              0.7633               0.0140 
  27              0.7770               0.0137 
  28              0.7905               0.0134 
  29              0.8037               0.0132 
  30              0.8166               0.0130 
  31              0.8294               0.0127 
  32              0.8419               0.0125 
  33              0.8542               0.0123 
  34              0.8663               0.0121 
  35              0.8782               0.0119 
  36              0.8900               0.0118 
  37              0.9012               0.0112 
  38              0.9122               0.0110 
  39              0.9230               0.0108 
  40              0.9337               0.0107 
  41              0.9442               0.0105 
  42              0.9547               0.0104 
  43              0.9649               0.0103 
  44              0.9751               0.0101 
  45              0.9851               0.0100 
  46              0.9950               0.0099 
  47              1.0048               0.0098 



  48              1.0145               0.0097 
  49              1.0240               0.0096 
  50              1.0335               0.0095 
  51              1.0428               0.0094 
  52              1.0521               0.0093 
  53              1.0612               0.0092 
  54              1.0703               0.0091 
  55              1.0793               0.0090 
  56              1.0882               0.0089 
  57              1.0970               0.0088 
  58              1.1057               0.0087 
  59              1.1143               0.0086 
  60              1.1229               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1481               0.0083 
  64              1.1563               0.0083 
  65              1.1645               0.0082 
  66              1.1726               0.0081 
  67              1.1807               0.0081 
  68              1.1887               0.0080 
  69              1.1966               0.0079 
  70              1.2045               0.0079 
  71              1.2123               0.0078 
  72              1.2200               0.0077 
  73              1.2263               0.0063 
  74              1.2326               0.0063 
  75              1.2388               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2571               0.0061 
  79              1.2631               0.0060 
  80              1.2691               0.0060 
  81              1.2750               0.0059 
  82              1.2809               0.0059 
  83              1.2867               0.0058 
  84              1.2925               0.0058 
  85              1.2982               0.0057 
  86              1.3039               0.0057 
  87              1.3096               0.0057 
  88              1.3152               0.0056 
  89              1.3208               0.0056 
  90              1.3263               0.0055 
  91              1.3318               0.0055 
  92              1.3372               0.0055 
  93              1.3427               0.0054 
  94              1.3481               0.0054 
  95              1.3534               0.0054 
  96              1.3587               0.0053 
  97              1.3640               0.0053 
  98              1.3693               0.0052 
  99              1.3745               0.0052 
 100              1.3796               0.0052 
 101              1.3848               0.0051 
 102              1.3899               0.0051 
 103              1.3950               0.0051 
 104              1.4001               0.0051 
 105              1.4051               0.0050 
 106              1.4101               0.0050 
 107              1.4150               0.0050 
 108              1.4200               0.0049 
 109              1.4249               0.0049 
 110              1.4298               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4490               0.0048 
 115              1.4538               0.0047 
 116              1.4585               0.0047 
 117              1.4632               0.0047 
 118              1.4678               0.0047 



 119              1.4725               0.0046 
 120              1.4771               0.0046 
 121              1.4817               0.0046 
 122              1.4863               0.0046 
 123              1.4908               0.0045 
 124              1.4954               0.0045 
 125              1.4999               0.0045 
 126              1.5043               0.0045 
 127              1.5088               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5264               0.0044 
 132              1.5308               0.0044 
 133              1.5351               0.0043 
 134              1.5394               0.0043 
 135              1.5437               0.0043 
 136              1.5480               0.0043 
 137              1.5522               0.0043 
 138              1.5565               0.0042 
 139              1.5607               0.0042 
 140              1.5649               0.0042 
 141              1.5690               0.0042 
 142              1.5732               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5856               0.0041 
 146              1.5896               0.0041 
 147              1.5937               0.0041 
 148              1.5978               0.0041 
 149              1.6018               0.0040 
 150              1.6058               0.0040 
 151              1.6098               0.0040 
 152              1.6138               0.0040 
 153              1.6178               0.0040 
 154              1.6217               0.0040 
 155              1.6256               0.0039 
 156              1.6296               0.0039 
 157              1.6335               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6451               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6566               0.0038 
 164              1.6604               0.0038 
 165              1.6641               0.0038 
 166              1.6679               0.0038 
 167              1.6717               0.0038 
 168              1.6754               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6939               0.0037 
 174              1.6976               0.0037 
 175              1.7012               0.0036 
 176              1.7048               0.0036 
 177              1.7085               0.0036 
 178              1.7121               0.0036 
 179              1.7157               0.0036 
 180              1.7192               0.0036 
 181              1.7228               0.0036 
 182              1.7264               0.0036 
 183              1.7299               0.0035 
 184              1.7334               0.0035 
 185              1.7370               0.0035 
 186              1.7405               0.0035 
 187              1.7440               0.0035 
 188              1.7475               0.0035 
 189              1.7509               0.0035 



 190              1.7544               0.0035 
 191              1.7578               0.0035 
 192              1.7613               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7817               0.0034 
 199              1.7851               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7951               0.0033 
 203              1.7984               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8116               0.0033 
 208              1.8149               0.0033 
 209              1.8181               0.0033 
 210              1.8214               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8311               0.0032 
 214              1.8343               0.0032 
 215              1.8375               0.0032 
 216              1.8407               0.0032 
 217              1.8439               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8534               0.0032 
 221              1.8565               0.0031 
 222              1.8597               0.0031 
 223              1.8628               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8814               0.0031 
 230              1.8845               0.0031 
 231              1.8875               0.0031 
 232              1.8906               0.0031 
 233              1.8936               0.0030 
 234              1.8967               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9207               0.0030 
 243              1.9237               0.0030 
 244              1.9266               0.0030 
 245              1.9296               0.0030 
 246              1.9325               0.0029 
 247              1.9355               0.0029 
 248              1.9384               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9587               0.0029 
 256              1.9616               0.0029 
 257              1.9644               0.0029 
 258              1.9673               0.0029 
 259              1.9701               0.0029 
 260              1.9730               0.0028 



 261              1.9758               0.0028 
 262              1.9787               0.0028 
 263              1.9815               0.0028 
 264              1.9843               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9955               0.0028 
 269              1.9983               0.0028 
 270              2.0011               0.0028 
 271              2.0038               0.0028 
 272              2.0066               0.0028 
 273              2.0094               0.0028 
 274              2.0121               0.0028 
 275              2.0149               0.0027 
 276              2.0176               0.0027 
 277              2.0203               0.0027 
 278              2.0231               0.0027 
 279              2.0258               0.0027 
 280              2.0285               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0393               0.0027 
 285              2.0420               0.0027 
 286              2.0447               0.0027 
 287              2.0473               0.0027 
 288              2.0500               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0005              0.0021 
   2              0.0027           0.0005              0.0021 
   3              0.0027           0.0005              0.0022 
   4              0.0027           0.0005              0.0022 
   5              0.0027           0.0005              0.0022 
   6              0.0027           0.0005              0.0022 
   7              0.0027           0.0005              0.0022 
   8              0.0027           0.0005              0.0022 
   9              0.0027           0.0005              0.0022 
  10              0.0027           0.0005              0.0022 
  11              0.0028           0.0005              0.0022 
  12              0.0028           0.0005              0.0022 
  13              0.0028           0.0005              0.0022 
  14              0.0028           0.0006              0.0022 
  15              0.0028           0.0006              0.0022 
  16              0.0028           0.0006              0.0022 
  17              0.0028           0.0006              0.0023 
  18              0.0028           0.0006              0.0023 
  19              0.0028           0.0006              0.0023 
  20              0.0028           0.0006              0.0023 
  21              0.0029           0.0006              0.0023 
  22              0.0029           0.0006              0.0023 
  23              0.0029           0.0006              0.0023 
  24              0.0029           0.0006              0.0023 
  25              0.0029           0.0006              0.0023 
  26              0.0029           0.0006              0.0023 
  27              0.0029           0.0006              0.0023 
  28              0.0029           0.0006              0.0024 
  29              0.0029           0.0006              0.0024 
  30              0.0030           0.0006              0.0024 
  31              0.0030           0.0006              0.0024 
  32              0.0030           0.0006              0.0024 
  33              0.0030           0.0006              0.0024 
  34              0.0030           0.0006              0.0024 
  35              0.0030           0.0006              0.0024 
  36              0.0030           0.0006              0.0024 
  37              0.0030           0.0006              0.0024 
  38              0.0030           0.0006              0.0024 



  39              0.0031           0.0006              0.0025 
  40              0.0031           0.0006              0.0025 
  41              0.0031           0.0006              0.0025 
  42              0.0031           0.0006              0.0025 
  43              0.0031           0.0006              0.0025 
  44              0.0031           0.0006              0.0025 
  45              0.0031           0.0006              0.0025 
  46              0.0031           0.0006              0.0025 
  47              0.0032           0.0006              0.0025 
  48              0.0032           0.0006              0.0025 
  49              0.0032           0.0006              0.0026 
  50              0.0032           0.0006              0.0026 
  51              0.0032           0.0006              0.0026 
  52              0.0032           0.0006              0.0026 
  53              0.0033           0.0006              0.0026 
  54              0.0033           0.0006              0.0026 
  55              0.0033           0.0006              0.0026 
  56              0.0033           0.0007              0.0026 
  57              0.0033           0.0007              0.0027 
  58              0.0033           0.0007              0.0027 
  59              0.0033           0.0007              0.0027 
  60              0.0034           0.0007              0.0027 
  61              0.0034           0.0007              0.0027 
  62              0.0034           0.0007              0.0027 
  63              0.0034           0.0007              0.0027 
  64              0.0034           0.0007              0.0027 
  65              0.0034           0.0007              0.0028 
  66              0.0035           0.0007              0.0028 
  67              0.0035           0.0007              0.0028 
  68              0.0035           0.0007              0.0028 
  69              0.0035           0.0007              0.0028 
  70              0.0035           0.0007              0.0028 
  71              0.0035           0.0007              0.0028 
  72              0.0036           0.0007              0.0029 
  73              0.0036           0.0007              0.0029 
  74              0.0036           0.0007              0.0029 
  75              0.0036           0.0007              0.0029 
  76              0.0036           0.0007              0.0029 
  77              0.0037           0.0007              0.0029 
  78              0.0037           0.0007              0.0029 
  79              0.0037           0.0007              0.0030 
  80              0.0037           0.0007              0.0030 
  81              0.0037           0.0007              0.0030 
  82              0.0038           0.0007              0.0030 
  83              0.0038           0.0007              0.0030 
  84              0.0038           0.0008              0.0030 
  85              0.0038           0.0008              0.0031 
  86              0.0038           0.0008              0.0031 
  87              0.0039           0.0008              0.0031 
  88              0.0039           0.0008              0.0031 
  89              0.0039           0.0008              0.0031 
  90              0.0039           0.0008              0.0032 
  91              0.0040           0.0008              0.0032 
  92              0.0040           0.0008              0.0032 
  93              0.0040           0.0008              0.0032 
  94              0.0040           0.0008              0.0032 
  95              0.0041           0.0008              0.0033 
  96              0.0041           0.0008              0.0033 
  97              0.0041           0.0008              0.0033 
  98              0.0041           0.0008              0.0033 
  99              0.0042           0.0008              0.0033 
 100              0.0042           0.0008              0.0034 
 101              0.0042           0.0008              0.0034 
 102              0.0043           0.0008              0.0034 
 103              0.0043           0.0008              0.0034 
 104              0.0043           0.0009              0.0035 
 105              0.0044           0.0009              0.0035 
 106              0.0044           0.0009              0.0035 
 107              0.0044           0.0009              0.0035 
 108              0.0044           0.0009              0.0036 
 109              0.0045           0.0009              0.0036 



 110              0.0045           0.0009              0.0036 
 111              0.0045           0.0009              0.0036 
 112              0.0046           0.0009              0.0037 
 113              0.0046           0.0009              0.0037 
 114              0.0046           0.0009              0.0037 
 115              0.0047           0.0009              0.0038 
 116              0.0047           0.0009              0.0038 
 117              0.0048           0.0009              0.0038 
 118              0.0048           0.0009              0.0038 
 119              0.0049           0.0010              0.0039 
 120              0.0049           0.0010              0.0039 
 121              0.0049           0.0010              0.0040 
 122              0.0050           0.0010              0.0040 
 123              0.0050           0.0010              0.0040 
 124              0.0051           0.0010              0.0041 
 125              0.0051           0.0010              0.0041 
 126              0.0051           0.0010              0.0041 
 127              0.0052           0.0010              0.0042 
 128              0.0052           0.0010              0.0042 
 129              0.0053           0.0011              0.0043 
 130              0.0054           0.0011              0.0043 
 131              0.0054           0.0011              0.0044 
 132              0.0055           0.0011              0.0044 
 133              0.0055           0.0011              0.0044 
 134              0.0056           0.0011              0.0045 
 135              0.0057           0.0011              0.0045 
 136              0.0057           0.0011              0.0046 
 137              0.0058           0.0011              0.0046 
 138              0.0058           0.0012              0.0047 
 139              0.0059           0.0012              0.0047 
 140              0.0060           0.0012              0.0048 
 141              0.0061           0.0012              0.0049 
 142              0.0061           0.0012              0.0049 
 143              0.0062           0.0012              0.0050 
 144              0.0063           0.0012              0.0050 
 145              0.0077           0.0015              0.0062 
 146              0.0078           0.0015              0.0063 
 147              0.0079           0.0016              0.0064 
 148              0.0080           0.0016              0.0064 
 149              0.0081           0.0016              0.0065 
 150              0.0082           0.0016              0.0066 
 151              0.0083           0.0016              0.0067 
 152              0.0084           0.0017              0.0067 
 153              0.0086           0.0017              0.0069 
 154              0.0086           0.0017              0.0070 
 155              0.0088           0.0017              0.0071 
 156              0.0089           0.0017              0.0072 
 157              0.0091           0.0017              0.0074 
 158              0.0092           0.0017              0.0075 
 159              0.0094           0.0017              0.0077 
 160              0.0095           0.0017              0.0078 
 161              0.0097           0.0017              0.0080 
 162              0.0098           0.0017              0.0081 
 163              0.0100           0.0017              0.0084 
 164              0.0101           0.0017              0.0085 
 165              0.0104           0.0017              0.0087 
 166              0.0105           0.0017              0.0089 
 167              0.0108           0.0017              0.0092 
 168              0.0110           0.0017              0.0093 
 169              0.0118           0.0017              0.0101 
 170              0.0119           0.0017              0.0103 
 171              0.0123           0.0017              0.0106 
 172              0.0125           0.0017              0.0109 
 173              0.0130           0.0017              0.0113 
 174              0.0132           0.0017              0.0115 
 175              0.0137           0.0017              0.0120 
 176              0.0140           0.0017              0.0123 
 177              0.0146           0.0017              0.0129 
 178              0.0150           0.0017              0.0133 
 179              0.0157           0.0017              0.0140 
 180              0.0161           0.0017              0.0145 



 181              0.0171           0.0017              0.0154 
 182              0.0176           0.0017              0.0159 
 183              0.0189           0.0017              0.0172 
 184              0.0196           0.0017              0.0179 
 185              0.0184           0.0017              0.0167 
 186              0.0194           0.0017              0.0178 
 187              0.0220           0.0017              0.0204 
 188              0.0237           0.0017              0.0221 
 189              0.0292           0.0017              0.0275 
 190              0.0328           0.0017              0.0312 
 191              0.0465           0.0017              0.0448 
 192              0.0634           0.0017              0.0617 
 193              0.1900           0.0017              0.1883 
 194              0.0381           0.0017              0.0364 
 195              0.0258           0.0017              0.0242 
 196              0.0206           0.0017              0.0189 
 197              0.0204           0.0017              0.0187 
 198              0.0182           0.0017              0.0165 
 199              0.0166           0.0017              0.0149 
 200              0.0153           0.0017              0.0137 
 201              0.0143           0.0017              0.0126 
 202              0.0134           0.0017              0.0118 
 203              0.0127           0.0017              0.0111 
 204              0.0121           0.0017              0.0105 
 205              0.0112           0.0017              0.0095 
 206              0.0107           0.0017              0.0090 
 207              0.0103           0.0017              0.0086 
 208              0.0099           0.0017              0.0082 
 209              0.0096           0.0017              0.0079 
 210              0.0093           0.0017              0.0076 
 211              0.0090           0.0017              0.0073 
 212              0.0087           0.0017              0.0070 
 213              0.0085           0.0017              0.0068 
 214              0.0083           0.0016              0.0066 
 215              0.0081           0.0016              0.0065 
 216              0.0079           0.0016              0.0063 
 217              0.0063           0.0012              0.0051 
 218              0.0062           0.0012              0.0049 
 219              0.0060           0.0012              0.0048 
 220              0.0059           0.0012              0.0047 
 221              0.0057           0.0011              0.0046 
 222              0.0056           0.0011              0.0045 
 223              0.0055           0.0011              0.0044 
 224              0.0054           0.0011              0.0043 
 225              0.0053           0.0010              0.0042 
 226              0.0052           0.0010              0.0042 
 227              0.0051           0.0010              0.0041 
 228              0.0050           0.0010              0.0040 
 229              0.0049           0.0010              0.0039 
 230              0.0048           0.0010              0.0039 
 231              0.0047           0.0009              0.0038 
 232              0.0047           0.0009              0.0037 
 233              0.0046           0.0009              0.0037 
 234              0.0045           0.0009              0.0036 
 235              0.0045           0.0009              0.0036 
 236              0.0044           0.0009              0.0035 
 237              0.0043           0.0009              0.0035 
 238              0.0043           0.0008              0.0034 
 239              0.0042           0.0008              0.0034 
 240              0.0042           0.0008              0.0033 
 241              0.0041           0.0008              0.0033 
 242              0.0041           0.0008              0.0032 
 243              0.0040           0.0008              0.0032 
 244              0.0040           0.0008              0.0032 
 245              0.0039           0.0008              0.0031 
 246              0.0039           0.0008              0.0031 
 247              0.0038           0.0008              0.0031 
 248              0.0038           0.0007              0.0030 
 249              0.0037           0.0007              0.0030 
 250              0.0037           0.0007              0.0030 
 251              0.0036           0.0007              0.0029 



 252              0.0036           0.0007              0.0029 
 253              0.0036           0.0007              0.0029 
 254              0.0035           0.0007              0.0028 
 255              0.0035           0.0007              0.0028 
 256              0.0035           0.0007              0.0028 
 257              0.0034           0.0007              0.0028 
 258              0.0034           0.0007              0.0027 
 259              0.0034           0.0007              0.0027 
 260              0.0033           0.0007              0.0027 
 261              0.0033           0.0007              0.0026 
 262              0.0033           0.0006              0.0026 
 263              0.0032           0.0006              0.0026 
 264              0.0032           0.0006              0.0026 
 265              0.0032           0.0006              0.0026 
 266              0.0032           0.0006              0.0025 
 267              0.0031           0.0006              0.0025 
 268              0.0031           0.0006              0.0025 
 269              0.0031           0.0006              0.0025 
 270              0.0031           0.0006              0.0025 
 271              0.0030           0.0006              0.0024 
 272              0.0030           0.0006              0.0024 
 273              0.0030           0.0006              0.0024 
 274              0.0030           0.0006              0.0024 
 275              0.0029           0.0006              0.0024 
 276              0.0029           0.0006              0.0023 
 277              0.0029           0.0006              0.0023 
 278              0.0029           0.0006              0.0023 
 279              0.0029           0.0006              0.0023 
 280              0.0028           0.0006              0.0023 
 281              0.0028           0.0006              0.0023 
 282              0.0028           0.0006              0.0022 
 283              0.0028           0.0005              0.0022 
 284              0.0028           0.0005              0.0022 
 285              0.0027           0.0005              0.0022 
 286              0.0027           0.0005              0.0022 
 287              0.0027           0.0005              0.0022 
 288              0.0027           0.0005              0.0021 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      0.28(In) 
 Total effective rainfall =      1.77(In) 
 Peak flow rate in flood hydrograph =      2.56(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0003      0.03  Q         |         |         |         |  
    0+15       0.0006      0.04  Q         |         |         |         |  
    0+20       0.0009      0.04  Q         |         |         |         |  
    0+25       0.0012      0.04  Q         |         |         |         |  
    0+30       0.0015      0.04  Q         |         |         |         |  
    0+35       0.0018      0.04  Q         |         |         |         |  
    0+40       0.0021      0.04  Q         |         |         |         |  
    0+45       0.0024      0.04  Q         |         |         |         |  
    0+50       0.0027      0.04  Q         |         |         |         |  
    0+55       0.0030      0.04  Q         |         |         |         |  
    1+ 0       0.0033      0.04  Q         |         |         |         |  
    1+ 5       0.0036      0.05  Q         |         |         |         |  
    1+10       0.0039      0.05  Q         |         |         |         |  
    1+15       0.0042      0.05  Q         |         |         |         |  
    1+20       0.0045      0.05  Q         |         |         |         |  
    1+25       0.0049      0.05  Q         |         |         |         |  
    1+30       0.0052      0.05  Q         |         |         |         |  
    1+35       0.0055      0.05  Q         |         |         |         |  



    1+40       0.0058      0.05  Q         |         |         |         |  
    1+45       0.0061      0.05  Q         |         |         |         |  
    1+50       0.0065      0.05  QV        |         |         |         |  
    1+55       0.0068      0.05  QV        |         |         |         |  
    2+ 0       0.0071      0.05  QV        |         |         |         |  
    2+ 5       0.0074      0.05  QV        |         |         |         |  
    2+10       0.0077      0.05  QV        |         |         |         |  
    2+15       0.0081      0.05  QV        |         |         |         |  
    2+20       0.0084      0.05  QV        |         |         |         |  
    2+25       0.0087      0.05  QV        |         |         |         |  
    2+30       0.0091      0.05  QV        |         |         |         |  
    2+35       0.0094      0.05  QV        |         |         |         |  
    2+40       0.0097      0.05  QV        |         |         |         |  
    2+45       0.0101      0.05  QV        |         |         |         |  
    2+50       0.0104      0.05  QV        |         |         |         |  
    2+55       0.0107      0.05  QV        |         |         |         |  
    3+ 0       0.0111      0.05  QV        |         |         |         |  
    3+ 5       0.0114      0.05  QV        |         |         |         |  
    3+10       0.0117      0.05  QV        |         |         |         |  
    3+15       0.0121      0.05  QV        |         |         |         |  
    3+20       0.0124      0.05  Q V       |         |         |         |  
    3+25       0.0128      0.05  Q V       |         |         |         |  
    3+30       0.0131      0.05  Q V       |         |         |         |  
    3+35       0.0135      0.05  Q V       |         |         |         |  
    3+40       0.0138      0.05  Q V       |         |         |         |  
    3+45       0.0142      0.05  Q V       |         |         |         |  
    3+50       0.0145      0.05  Q V       |         |         |         |  
    3+55       0.0149      0.05  Q V       |         |         |         |  
    4+ 0       0.0152      0.05  Q V       |         |         |         |  
    4+ 5       0.0156      0.05  Q V       |         |         |         |  
    4+10       0.0159      0.05  Q V       |         |         |         |  
    4+15       0.0163      0.05  Q V       |         |         |         |  
    4+20       0.0167      0.05  Q V       |         |         |         |  
    4+25       0.0170      0.05  Q V       |         |         |         |  
    4+30       0.0174      0.05  Q V       |         |         |         |  
    4+35       0.0178      0.05  Q V       |         |         |         |  
    4+40       0.0181      0.05  Q V       |         |         |         |  
    4+45       0.0185      0.05  Q V       |         |         |         |  
    4+50       0.0189      0.05  Q  V      |         |         |         |  
    4+55       0.0192      0.05  Q  V      |         |         |         |  
    5+ 0       0.0196      0.05  Q  V      |         |         |         |  
    5+ 5       0.0200      0.05  Q  V      |         |         |         |  
    5+10       0.0204      0.05  Q  V      |         |         |         |  
    5+15       0.0208      0.06  Q  V      |         |         |         |  
    5+20       0.0211      0.06  Q  V      |         |         |         |  
    5+25       0.0215      0.06  Q  V      |         |         |         |  
    5+30       0.0219      0.06  Q  V      |         |         |         |  
    5+35       0.0223      0.06  Q  V      |         |         |         |  
    5+40       0.0227      0.06  Q  V      |         |         |         |  
    5+45       0.0231      0.06  Q  V      |         |         |         |  
    5+50       0.0235      0.06  Q  V      |         |         |         |  
    5+55       0.0239      0.06  Q  V      |         |         |         |  
    6+ 0       0.0243      0.06  Q  V      |         |         |         |  
    6+ 5       0.0247      0.06  Q  V      |         |         |         |  
    6+10       0.0251      0.06  Q   V     |         |         |         |  
    6+15       0.0255      0.06  Q   V     |         |         |         |  
    6+20       0.0259      0.06  Q   V     |         |         |         |  
    6+25       0.0263      0.06  Q   V     |         |         |         |  
    6+30       0.0267      0.06  Q   V     |         |         |         |  
    6+35       0.0271      0.06  Q   V     |         |         |         |  
    6+40       0.0275      0.06  Q   V     |         |         |         |  
    6+45       0.0279      0.06  Q   V     |         |         |         |  
    6+50       0.0283      0.06  Q   V     |         |         |         |  
    6+55       0.0288      0.06  Q   V     |         |         |         |  
    7+ 0       0.0292      0.06  Q   V     |         |         |         |  
    7+ 5       0.0296      0.06  Q   V     |         |         |         |  
    7+10       0.0300      0.06  Q   V     |         |         |         |  
    7+15       0.0305      0.06  Q   V     |         |         |         |  
    7+20       0.0309      0.06  Q    V    |         |         |         |  
    7+25       0.0313      0.06  Q    V    |         |         |         |  
    7+30       0.0318      0.06  Q    V    |         |         |         |  



    7+35       0.0322      0.06  Q    V    |         |         |         |  
    7+40       0.0327      0.06  Q    V    |         |         |         |  
    7+45       0.0331      0.06  Q    V    |         |         |         |  
    7+50       0.0336      0.07  Q    V    |         |         |         |  
    7+55       0.0340      0.07  Q    V    |         |         |         |  
    8+ 0       0.0345      0.07  Q    V    |         |         |         |  
    8+ 5       0.0349      0.07  Q    V    |         |         |         |  
    8+10       0.0354      0.07  Q    V    |         |         |         |  
    8+15       0.0359      0.07  Q    V    |         |         |         |  
    8+20       0.0363      0.07  Q    V    |         |         |         |  
    8+25       0.0368      0.07  Q    V    |         |         |         |  
    8+30       0.0373      0.07  Q     V   |         |         |         |  
    8+35       0.0378      0.07  Q     V   |         |         |         |  
    8+40       0.0382      0.07  Q     V   |         |         |         |  
    8+45       0.0387      0.07  Q     V   |         |         |         |  
    8+50       0.0392      0.07  Q     V   |         |         |         |  
    8+55       0.0397      0.07  Q     V   |         |         |         |  
    9+ 0       0.0402      0.07  Q     V   |         |         |         |  
    9+ 5       0.0407      0.07  Q     V   |         |         |         |  
    9+10       0.0412      0.07  Q     V   |         |         |         |  
    9+15       0.0417      0.07  Q     V   |         |         |         |  
    9+20       0.0422      0.07  Q     V   |         |         |         |  
    9+25       0.0427      0.07  Q     V   |         |         |         |  
    9+30       0.0432      0.08  Q     V   |         |         |         |  
    9+35       0.0438      0.08  Q      V  |         |         |         |  
    9+40       0.0443      0.08  Q      V  |         |         |         |  
    9+45       0.0448      0.08  Q      V  |         |         |         |  
    9+50       0.0453      0.08  Q      V  |         |         |         |  
    9+55       0.0459      0.08  Q      V  |         |         |         |  
   10+ 0       0.0464      0.08  Q      V  |         |         |         |  
   10+ 5       0.0470      0.08  Q      V  |         |         |         |  
   10+10       0.0475      0.08  Q      V  |         |         |         |  
   10+15       0.0481      0.08  Q      V  |         |         |         |  
   10+20       0.0486      0.08  Q      V  |         |         |         |  
   10+25       0.0492      0.08  Q      V  |         |         |         |  
   10+30       0.0498      0.08  Q       V |         |         |         |  
   10+35       0.0504      0.08  Q       V |         |         |         |  
   10+40       0.0510      0.08  Q       V |         |         |         |  
   10+45       0.0515      0.09  Q       V |         |         |         |  
   10+50       0.0521      0.09  Q       V |         |         |         |  
   10+55       0.0527      0.09  Q       V |         |         |         |  
   11+ 0       0.0533      0.09  Q       V |         |         |         |  
   11+ 5       0.0540      0.09  Q       V |         |         |         |  
   11+10       0.0546      0.09  Q       V |         |         |         |  
   11+15       0.0552      0.09  Q       V |         |         |         |  
   11+20       0.0558      0.09  Q        V|         |         |         |  
   11+25       0.0565      0.09  Q        V|         |         |         |  
   11+30       0.0571      0.09  Q        V|         |         |         |  
   11+35       0.0578      0.09  Q        V|         |         |         |  
   11+40       0.0584      0.10  Q        V|         |         |         |  
   11+45       0.0591      0.10  Q        V|         |         |         |  
   11+50       0.0598      0.10  Q        V|         |         |         |  
   11+55       0.0605      0.10  Q        V|         |         |         |  
   12+ 0       0.0612      0.10  Q        V|         |         |         |  
   12+ 5       0.0619      0.11  Q         V         |         |         |  
   12+10       0.0627      0.12  Q         V         |         |         |  
   12+15       0.0636      0.13  Q         V         |         |         |  
   12+20       0.0645      0.13  Q         V         |         |         |  
   12+25       0.0654      0.13  Q         V         |         |         |  
   12+30       0.0663      0.13  Q         V         |         |         |  
   12+35       0.0672      0.13  Q         V         |         |         |  
   12+40       0.0681      0.14  Q         |V        |         |         |  
   12+45       0.0691      0.14  Q         |V        |         |         |  
   12+50       0.0700      0.14  Q         |V        |         |         |  
   12+55       0.0710      0.14  Q         |V        |         |         |  
   13+ 0       0.0720      0.14  Q         |V        |         |         |  
   13+ 5       0.0730      0.15  Q         |V        |         |         |  
   13+10       0.0740      0.15  Q         |V        |         |         |  
   13+15       0.0751      0.15  Q         | V       |         |         |  
   13+20       0.0762      0.16  Q         | V       |         |         |  
   13+25       0.0772      0.16  Q         | V       |         |         |  



   13+30       0.0784      0.16  Q         | V       |         |         |  
   13+35       0.0795      0.16  Q         | V       |         |         |  
   13+40       0.0807      0.17  Q         |  V      |         |         |  
   13+45       0.0818      0.17  Q         |  V      |         |         |  
   13+50       0.0831      0.18  Q         |  V      |         |         |  
   13+55       0.0843      0.18  Q         |  V      |         |         |  
   14+ 0       0.0856      0.19  Q         |  V      |         |         |  
   14+ 5       0.0869      0.19  Q         |   V     |         |         |  
   14+10       0.0883      0.20  Q         |   V     |         |         |  
   14+15       0.0897      0.21  Q         |   V     |         |         |  
   14+20       0.0912      0.21  Q         |   V     |         |         |  
   14+25       0.0927      0.22  Q         |    V    |         |         |  
   14+30       0.0943      0.23  Q         |    V    |         |         |  
   14+35       0.0959      0.23  Q         |    V    |         |         |  
   14+40       0.0976      0.24  Q         |    V    |         |         |  
   14+45       0.0993      0.25  |Q        |     V   |         |         |  
   14+50       0.1011      0.26  |Q        |     V   |         |         |  
   14+55       0.1029      0.27  |Q        |     V   |         |         |  
   15+ 0       0.1049      0.28  |Q        |     V   |         |         |  
   15+ 5       0.1069      0.29  |Q        |      V  |         |         |  
   15+10       0.1090      0.31  |Q        |      V  |         |         |  
   15+15       0.1113      0.32  |Q        |       V |         |         |  
   15+20       0.1137      0.34  |Q        |       V |         |         |  
   15+25       0.1161      0.35  |Q        |       V |         |         |  
   15+30       0.1185      0.35  |Q        |        V|         |         |  
   15+35       0.1210      0.37  |Q        |        V|         |         |  
   15+40       0.1238      0.41  |Q        |         V         |         |  
   15+45       0.1270      0.46  |Q        |         V         |         |  
   15+50       0.1307      0.54  | Q       |         |V        |         |  
   15+55       0.1352      0.66  | Q       |         |V        |         |  
   16+ 0       0.1414      0.90  |  Q      |         | V       |         |  
   16+ 5       0.1528      1.65  |     Q   |         |   V     |         |  
   16+10       0.1705      2.56  |         Q         |      V  |         |  
   16+15       0.1789      1.22  |   Q     |         |       V |         |  
   16+20       0.1838      0.71  | Q       |         |        V|         |  
   16+25       0.1871      0.48  |Q        |         |         V         |  
   16+30       0.1899      0.41  |Q        |         |         V         |  
   16+35       0.1923      0.35  |Q        |         |         |V        |  
   16+40       0.1945      0.31  |Q        |         |         |V        |  
   16+45       0.1964      0.28  |Q        |         |         |V        |  
   16+50       0.1982      0.26  |Q        |         |         | V       |  
   16+55       0.1999      0.24  Q         |         |         | V       |  
   17+ 0       0.2015      0.23  Q         |         |         | V       |  
   17+ 5       0.2029      0.21  Q         |         |         | V       |  
   17+10       0.2043      0.20  Q         |         |         |  V      |  
   17+15       0.2056      0.19  Q         |         |         |  V      |  
   17+20       0.2068      0.18  Q         |         |         |  V      |  
   17+25       0.2080      0.17  Q         |         |         |  V      |  
   17+30       0.2091      0.16  Q         |         |         |  V      |  
   17+35       0.2101      0.16  Q         |         |         |   V     |  
   17+40       0.2112      0.15  Q         |         |         |   V     |  
   17+45       0.2122      0.14  Q         |         |         |   V     |  
   17+50       0.2131      0.14  Q         |         |         |   V     |  
   17+55       0.2141      0.14  Q         |         |         |   V     |  
   18+ 0       0.2150      0.13  Q         |         |         |   V     |  
   18+ 5       0.2158      0.12  Q         |         |         |   V     |  
   18+10       0.2166      0.11  Q         |         |         |    V    |  
   18+15       0.2173      0.10  Q         |         |         |    V    |  
   18+20       0.2180      0.10  Q         |         |         |    V    |  
   18+25       0.2186      0.10  Q         |         |         |    V    |  
   18+30       0.2193      0.09  Q         |         |         |    V    |  
   18+35       0.2199      0.09  Q         |         |         |    V    |  
   18+40       0.2205      0.09  Q         |         |         |    V    |  
   18+45       0.2211      0.09  Q         |         |         |    V    |  
   18+50       0.2217      0.09  Q         |         |         |    V    |  
   18+55       0.2223      0.08  Q         |         |         |    V    |  
   19+ 0       0.2229      0.08  Q         |         |         |     V   |  
   19+ 5       0.2234      0.08  Q         |         |         |     V   |  
   19+10       0.2240      0.08  Q         |         |         |     V   |  
   19+15       0.2245      0.08  Q         |         |         |     V   |  
   19+20       0.2251      0.08  Q         |         |         |     V   |  



   19+25       0.2256      0.08  Q         |         |         |     V   |  
   19+30       0.2261      0.08  Q         |         |         |     V   |  
   19+35       0.2266      0.07  Q         |         |         |     V   |  
   19+40       0.2271      0.07  Q         |         |         |     V   |  
   19+45       0.2276      0.07  Q         |         |         |     V   |  
   19+50       0.2281      0.07  Q         |         |         |     V   |  
   19+55       0.2286      0.07  Q         |         |         |     V   |  
   20+ 0       0.2291      0.07  Q         |         |         |      V  |  
   20+ 5       0.2295      0.07  Q         |         |         |      V  |  
   20+10       0.2300      0.07  Q         |         |         |      V  |  
   20+15       0.2305      0.07  Q         |         |         |      V  |  
   20+20       0.2309      0.07  Q         |         |         |      V  |  
   20+25       0.2313      0.06  Q         |         |         |      V  |  
   20+30       0.2318      0.06  Q         |         |         |      V  |  
   20+35       0.2322      0.06  Q         |         |         |      V  |  
   20+40       0.2326      0.06  Q         |         |         |      V  |  
   20+45       0.2331      0.06  Q         |         |         |      V  |  
   20+50       0.2335      0.06  Q         |         |         |      V  |  
   20+55       0.2339      0.06  Q         |         |         |      V  |  
   21+ 0       0.2343      0.06  Q         |         |         |      V  |  
   21+ 5       0.2347      0.06  Q         |         |         |      V  |  
   21+10       0.2351      0.06  Q         |         |         |       V |  
   21+15       0.2355      0.06  Q         |         |         |       V |  
   21+20       0.2359      0.06  Q         |         |         |       V |  
   21+25       0.2363      0.06  Q         |         |         |       V |  
   21+30       0.2367      0.06  Q         |         |         |       V |  
   21+35       0.2371      0.06  Q         |         |         |       V |  
   21+40       0.2374      0.05  Q         |         |         |       V |  
   21+45       0.2378      0.05  Q         |         |         |       V |  
   21+50       0.2382      0.05  Q         |         |         |       V |  
   21+55       0.2386      0.05  Q         |         |         |       V |  
   22+ 0       0.2389      0.05  Q         |         |         |       V |  
   22+ 5       0.2393      0.05  Q         |         |         |       V |  
   22+10       0.2396      0.05  Q         |         |         |       V |  
   22+15       0.2400      0.05  Q         |         |         |       V |  
   22+20       0.2404      0.05  Q         |         |         |       V |  
   22+25       0.2407      0.05  Q         |         |         |       V |  
   22+30       0.2410      0.05  Q         |         |         |        V|  
   22+35       0.2414      0.05  Q         |         |         |        V|  
   22+40       0.2417      0.05  Q         |         |         |        V|  
   22+45       0.2421      0.05  Q         |         |         |        V|  
   22+50       0.2424      0.05  Q         |         |         |        V|  
   22+55       0.2427      0.05  Q         |         |         |        V|  
   23+ 0       0.2431      0.05  Q         |         |         |        V|  
   23+ 5       0.2434      0.05  Q         |         |         |        V|  
   23+10       0.2437      0.05  Q         |         |         |        V|  
   23+15       0.2440      0.05  Q         |         |         |        V|  
   23+20       0.2444      0.05  Q         |         |         |        V|  
   23+25       0.2447      0.05  Q         |         |         |        V|  
   23+30       0.2450      0.05  Q         |         |         |        V|  
   23+35       0.2453      0.05  Q         |         |         |        V|  
   23+40       0.2456      0.05  Q         |         |         |        V|  
   23+45       0.2459      0.04  Q         |         |         |        V|  
   23+50       0.2462      0.04  Q         |         |         |        V|  
   23+55       0.2465      0.04  Q         |         |         |        V|  
   24+ 0       0.2468      0.04  Q         |         |         |        V|  
   24+ 5       0.2471      0.04  Q         |         |         |        V|  
   24+10       0.2472      0.01  Q         |         |         |        V|  
   24+15       0.2472      0.00  Q         |         |         |        V|  
   24+20       0.2472      0.00  Q         |         |         |        V|  
   24+25       0.2472      0.00  Q         |         |         |        V|  
   24+30       0.2472      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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 RANCHO LA HABRA HYDROLOGY STUDY 
 PROPOSED CONDITION RATIONAL METHOD - AREA 'F' - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
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 Program License Serial Number 4094 
 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 Rational hydrology study storm event year is     2.0 
 
 Decimal fraction of study above 2000 ft., 600M  =     0.0000 
 English Units Used for input data 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      601.000 to Point/Station      602.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.100 
 Decimal fraction soil group D = 0.900 
 SCS curve number for soil(AMC 2)  = 74.40 
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.205(In/Hr) 
 Max Catchment Loss (Fm) =     0.021(In/Hr) 
 Initial subarea data: 
 Initial area flow distance =   255.000(Ft.) 
 Top (of initial area) elevation =   310.000(Ft.) 
 Bottom (of initial area) elevation =   301.000(Ft.) 
 Difference in elevation =     9.000(Ft.) 
 Slope =    0.03529  s(%)=       3.53 
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.444 min. 
 Rainfall intensity =      2.156(In/Hr) for a     2.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.891 
 Subarea runoff =      3.228(CFS) 
 Total initial stream area =        1.680(Ac.) 
 End of computations, total study area =            1.68 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 Note: These figures do not consider reduced effective area  
 effects caused by confluences in the rational equation.  
 
 Area averaged pervious area fraction(Ap) = 0.100  
 Area averaged SCS curve number (AMC 2) =  74.4 
 
 



 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
 Copyright (c) CIVILCADD/CIVILDESIGN, 1989-2012, Version 7.2 
 
  Study date  10/20/16   File Name prf00224.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Orange County Unit Hydrograph Hydrology Method 
 Manual Date(s) - October 1986, November 1996 
 
 
 Program License Serial Number 4094 
 
 --------------------------------------------------------------------- 
 RANCHO LA HABRA HYDROLOGY STUDY 
 PROPOSED CONDITION UNIT HYDROGRAPH - AREA 'F' - 2 YEAR 24 HOUR STORM 
 HUNSAKER & ASSOCIATES, OCTOBER 3, 2016 
 BY: BRIAN LOWELL, PE 
 -------------------------------------------------------------------- 
 
  Storm Event Year = 2 
 
  Antecedent Moisture Condition = 1 
 
  English (in-lb) Input Units Used 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 ******** Area-averaged max loss rate, Fm ******** 
 
 
 SCS curve  Area       Area       Soil     Fp      Ap      Fm 
 No.(AMCII) (Ac.)    Fraction     Group  (In/Hr)   (dec.)    (In/Hr) 
  74.4       1.7          1.00     D     0.200     0.100    0.020 
 
 Area-averaged adjusted loss rate Fm (In/Hr) =  0.020 
 
 ********* Area-Averaged low loss rate fraction, Yb ********** 
 
 Area       Area          SCS CN    SCS CN      S     Pervious 
  (Ac.)      Fract         (AMC2)    (AMC1)           Yield Fr 
      0.17   0.100         74.4      56.3       7.77     0.015 
      1.51   0.900         98.0      98.0       0.20     0.890 
 
 Area-averaged catchment yield fraction, Y =  0.802 
 Area-averaged low loss fraction, Yb =  0.198 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 User entry of time of concentration  =   0.091 (hours) 
 Watershed area =       1.68(Ac.) 
 Catchment Lag time =   0.073 hours 
 Unit interval =   5.000 minutes 
 Unit interval percentage of lag time = 114.8095 
 Hydrograph baseflow =     0.00(CFS) 
 Average maximum watershed loss rate(Fm) =  0.020(In/Hr) 
 Average low loss rate fraction (Yb) = 0.198 (decimal) 
 FOOTHILL S-Graph Selected 
 Computed peak 5-minute rainfall =  0.190(In) 
 Computed peak 30-minute rainfall =  0.400(In) 
 Specified peak 1-hour rainfall =  0.530(In) 
 Computed peak 3-hour rainfall =  0.890(In) 
 Specified peak 6-hour rainfall =  1.220(In) 
 Specified peak 24-hour rainfall =  2.050(In) 
 
 
 Rainfall depth area reduction factors: 
 Using a total area of       1.68(Ac.) (Ref: fig. E-4) 
 
 5-minute factor = 1.000     Adjusted rainfall =  0.190(In) 



 30-minute factor = 1.000    Adjusted rainfall =  0.400(In) 
 1-hour factor = 1.000       Adjusted rainfall =  0.530(In) 
 3-hour factor = 1.000       Adjusted rainfall =  0.890(In) 
 6-hour factor = 1.000       Adjusted rainfall =  1.220(In) 
 24-hour factor = 1.000 Adjusted rainfall =  2.050(In) 
 --------------------------------------------------------------------- 
 
    U n i t  H y d r o g r a p h  
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Interval          'S' Graph          Unit Hydrograph 
 Number            Mean values             ((CFS)) 
 --------------------------------------------------------------------- 
   (K =        20.32 (CFS)) 
 
   1               19.643                   3.991 
   2               75.813                  11.412 
   3               92.011                   3.291 
   4               97.656                   1.147 
   5               99.076                   0.288 
   6               99.801                   0.147 
   7              100.000                   0.040 
 --------------------------------------------------------------------- 
 Peak Unit   Adjusted mass rainfall  Unit rainfall 
 Number              (In)                (In) 
   1              0.1900               0.1900 
   2              0.2534               0.0634 
   3              0.2999               0.0465 
   4              0.3380               0.0381 
   5              0.3708               0.0328 
   6              0.4000               0.0292 
   7              0.4258               0.0258 
   8              0.4495               0.0237 
   9              0.4715               0.0220 
  10              0.4921               0.0206 
  11              0.5116               0.0194 
  12              0.5300               0.0184 
  13              0.5504               0.0204 
  14              0.5699               0.0196 
  15              0.5888               0.0189 
  16              0.6070               0.0182 
  17              0.6246               0.0176 
  18              0.6417               0.0171 
  19              0.6583               0.0166 
  20              0.6744               0.0161 
  21              0.6901               0.0157 
  22              0.7054               0.0153 
  23              0.7204               0.0150 
  24              0.7350               0.0146 
  25              0.7493               0.0143 
  26              0.7633               0.0140 
  27              0.7770               0.0137 
  28              0.7905               0.0134 
  29              0.8037               0.0132 
  30              0.8166               0.0130 
  31              0.8294               0.0127 
  32              0.8419               0.0125 
  33              0.8542               0.0123 
  34              0.8663               0.0121 
  35              0.8782               0.0119 
  36              0.8900               0.0118 
  37              0.9012               0.0112 
  38              0.9122               0.0110 
  39              0.9230               0.0108 
  40              0.9337               0.0107 
  41              0.9442               0.0105 
  42              0.9547               0.0104 
  43              0.9649               0.0103 
  44              0.9751               0.0101 
  45              0.9851               0.0100 
  46              0.9950               0.0099 
  47              1.0048               0.0098 



  48              1.0145               0.0097 
  49              1.0240               0.0096 
  50              1.0335               0.0095 
  51              1.0428               0.0094 
  52              1.0521               0.0093 
  53              1.0612               0.0092 
  54              1.0703               0.0091 
  55              1.0793               0.0090 
  56              1.0882               0.0089 
  57              1.0970               0.0088 
  58              1.1057               0.0087 
  59              1.1143               0.0086 
  60              1.1229               0.0086 
  61              1.1313               0.0085 
  62              1.1397               0.0084 
  63              1.1481               0.0083 
  64              1.1563               0.0083 
  65              1.1645               0.0082 
  66              1.1726               0.0081 
  67              1.1807               0.0081 
  68              1.1887               0.0080 
  69              1.1966               0.0079 
  70              1.2045               0.0079 
  71              1.2123               0.0078 
  72              1.2200               0.0077 
  73              1.2263               0.0063 
  74              1.2326               0.0063 
  75              1.2388               0.0062 
  76              1.2449               0.0062 
  77              1.2510               0.0061 
  78              1.2571               0.0061 
  79              1.2631               0.0060 
  80              1.2691               0.0060 
  81              1.2750               0.0059 
  82              1.2809               0.0059 
  83              1.2867               0.0058 
  84              1.2925               0.0058 
  85              1.2982               0.0057 
  86              1.3039               0.0057 
  87              1.3096               0.0057 
  88              1.3152               0.0056 
  89              1.3208               0.0056 
  90              1.3263               0.0055 
  91              1.3318               0.0055 
  92              1.3372               0.0055 
  93              1.3427               0.0054 
  94              1.3481               0.0054 
  95              1.3534               0.0054 
  96              1.3587               0.0053 
  97              1.3640               0.0053 
  98              1.3693               0.0052 
  99              1.3745               0.0052 
 100              1.3796               0.0052 
 101              1.3848               0.0051 
 102              1.3899               0.0051 
 103              1.3950               0.0051 
 104              1.4001               0.0051 
 105              1.4051               0.0050 
 106              1.4101               0.0050 
 107              1.4150               0.0050 
 108              1.4200               0.0049 
 109              1.4249               0.0049 
 110              1.4298               0.0049 
 111              1.4346               0.0049 
 112              1.4394               0.0048 
 113              1.4442               0.0048 
 114              1.4490               0.0048 
 115              1.4538               0.0047 
 116              1.4585               0.0047 
 117              1.4632               0.0047 
 118              1.4678               0.0047 



 119              1.4725               0.0046 
 120              1.4771               0.0046 
 121              1.4817               0.0046 
 122              1.4863               0.0046 
 123              1.4908               0.0045 
 124              1.4954               0.0045 
 125              1.4999               0.0045 
 126              1.5043               0.0045 
 127              1.5088               0.0045 
 128              1.5132               0.0044 
 129              1.5176               0.0044 
 130              1.5220               0.0044 
 131              1.5264               0.0044 
 132              1.5308               0.0044 
 133              1.5351               0.0043 
 134              1.5394               0.0043 
 135              1.5437               0.0043 
 136              1.5480               0.0043 
 137              1.5522               0.0043 
 138              1.5565               0.0042 
 139              1.5607               0.0042 
 140              1.5649               0.0042 
 141              1.5690               0.0042 
 142              1.5732               0.0042 
 143              1.5773               0.0041 
 144              1.5814               0.0041 
 145              1.5856               0.0041 
 146              1.5896               0.0041 
 147              1.5937               0.0041 
 148              1.5978               0.0041 
 149              1.6018               0.0040 
 150              1.6058               0.0040 
 151              1.6098               0.0040 
 152              1.6138               0.0040 
 153              1.6178               0.0040 
 154              1.6217               0.0040 
 155              1.6256               0.0039 
 156              1.6296               0.0039 
 157              1.6335               0.0039 
 158              1.6373               0.0039 
 159              1.6412               0.0039 
 160              1.6451               0.0039 
 161              1.6489               0.0038 
 162              1.6527               0.0038 
 163              1.6566               0.0038 
 164              1.6604               0.0038 
 165              1.6641               0.0038 
 166              1.6679               0.0038 
 167              1.6717               0.0038 
 168              1.6754               0.0037 
 169              1.6791               0.0037 
 170              1.6828               0.0037 
 171              1.6865               0.0037 
 172              1.6902               0.0037 
 173              1.6939               0.0037 
 174              1.6976               0.0037 
 175              1.7012               0.0036 
 176              1.7048               0.0036 
 177              1.7085               0.0036 
 178              1.7121               0.0036 
 179              1.7157               0.0036 
 180              1.7192               0.0036 
 181              1.7228               0.0036 
 182              1.7264               0.0036 
 183              1.7299               0.0035 
 184              1.7334               0.0035 
 185              1.7370               0.0035 
 186              1.7405               0.0035 
 187              1.7440               0.0035 
 188              1.7475               0.0035 
 189              1.7509               0.0035 



 190              1.7544               0.0035 
 191              1.7578               0.0035 
 192              1.7613               0.0034 
 193              1.7647               0.0034 
 194              1.7681               0.0034 
 195              1.7715               0.0034 
 196              1.7749               0.0034 
 197              1.7783               0.0034 
 198              1.7817               0.0034 
 199              1.7851               0.0034 
 200              1.7884               0.0034 
 201              1.7917               0.0033 
 202              1.7951               0.0033 
 203              1.7984               0.0033 
 204              1.8017               0.0033 
 205              1.8050               0.0033 
 206              1.8083               0.0033 
 207              1.8116               0.0033 
 208              1.8149               0.0033 
 209              1.8181               0.0033 
 210              1.8214               0.0033 
 211              1.8246               0.0032 
 212              1.8278               0.0032 
 213              1.8311               0.0032 
 214              1.8343               0.0032 
 215              1.8375               0.0032 
 216              1.8407               0.0032 
 217              1.8439               0.0032 
 218              1.8470               0.0032 
 219              1.8502               0.0032 
 220              1.8534               0.0032 
 221              1.8565               0.0031 
 222              1.8597               0.0031 
 223              1.8628               0.0031 
 224              1.8659               0.0031 
 225              1.8690               0.0031 
 226              1.8721               0.0031 
 227              1.8752               0.0031 
 228              1.8783               0.0031 
 229              1.8814               0.0031 
 230              1.8845               0.0031 
 231              1.8875               0.0031 
 232              1.8906               0.0031 
 233              1.8936               0.0030 
 234              1.8967               0.0030 
 235              1.8997               0.0030 
 236              1.9027               0.0030 
 237              1.9057               0.0030 
 238              1.9087               0.0030 
 239              1.9117               0.0030 
 240              1.9147               0.0030 
 241              1.9177               0.0030 
 242              1.9207               0.0030 
 243              1.9237               0.0030 
 244              1.9266               0.0030 
 245              1.9296               0.0030 
 246              1.9325               0.0029 
 247              1.9355               0.0029 
 248              1.9384               0.0029 
 249              1.9413               0.0029 
 250              1.9442               0.0029 
 251              1.9471               0.0029 
 252              1.9500               0.0029 
 253              1.9529               0.0029 
 254              1.9558               0.0029 
 255              1.9587               0.0029 
 256              1.9616               0.0029 
 257              1.9644               0.0029 
 258              1.9673               0.0029 
 259              1.9701               0.0029 
 260              1.9730               0.0028 



 261              1.9758               0.0028 
 262              1.9787               0.0028 
 263              1.9815               0.0028 
 264              1.9843               0.0028 
 265              1.9871               0.0028 
 266              1.9899               0.0028 
 267              1.9927               0.0028 
 268              1.9955               0.0028 
 269              1.9983               0.0028 
 270              2.0011               0.0028 
 271              2.0038               0.0028 
 272              2.0066               0.0028 
 273              2.0094               0.0028 
 274              2.0121               0.0028 
 275              2.0149               0.0027 
 276              2.0176               0.0027 
 277              2.0203               0.0027 
 278              2.0231               0.0027 
 279              2.0258               0.0027 
 280              2.0285               0.0027 
 281              2.0312               0.0027 
 282              2.0339               0.0027 
 283              2.0366               0.0027 
 284              2.0393               0.0027 
 285              2.0420               0.0027 
 286              2.0447               0.0027 
 287              2.0473               0.0027 
 288              2.0500               0.0027 
 --------------------------------------------------------------------- 
 Unit              Unit            Unit              Effective 
 Period            Rainfall        Soil-Loss         Rainfall 
 (number)            (In)          (In)                 (In) 
 --------------------------------------------------------------------- 
   1              0.0027           0.0005              0.0021 
   2              0.0027           0.0005              0.0021 
   3              0.0027           0.0005              0.0022 
   4              0.0027           0.0005              0.0022 
   5              0.0027           0.0005              0.0022 
   6              0.0027           0.0005              0.0022 
   7              0.0027           0.0005              0.0022 
   8              0.0027           0.0005              0.0022 
   9              0.0027           0.0005              0.0022 
  10              0.0027           0.0005              0.0022 
  11              0.0028           0.0005              0.0022 
  12              0.0028           0.0005              0.0022 
  13              0.0028           0.0005              0.0022 
  14              0.0028           0.0006              0.0022 
  15              0.0028           0.0006              0.0022 
  16              0.0028           0.0006              0.0022 
  17              0.0028           0.0006              0.0023 
  18              0.0028           0.0006              0.0023 
  19              0.0028           0.0006              0.0023 
  20              0.0028           0.0006              0.0023 
  21              0.0029           0.0006              0.0023 
  22              0.0029           0.0006              0.0023 
  23              0.0029           0.0006              0.0023 
  24              0.0029           0.0006              0.0023 
  25              0.0029           0.0006              0.0023 
  26              0.0029           0.0006              0.0023 
  27              0.0029           0.0006              0.0023 
  28              0.0029           0.0006              0.0024 
  29              0.0029           0.0006              0.0024 
  30              0.0030           0.0006              0.0024 
  31              0.0030           0.0006              0.0024 
  32              0.0030           0.0006              0.0024 
  33              0.0030           0.0006              0.0024 
  34              0.0030           0.0006              0.0024 
  35              0.0030           0.0006              0.0024 
  36              0.0030           0.0006              0.0024 
  37              0.0030           0.0006              0.0024 
  38              0.0030           0.0006              0.0024 



  39              0.0031           0.0006              0.0025 
  40              0.0031           0.0006              0.0025 
  41              0.0031           0.0006              0.0025 
  42              0.0031           0.0006              0.0025 
  43              0.0031           0.0006              0.0025 
  44              0.0031           0.0006              0.0025 
  45              0.0031           0.0006              0.0025 
  46              0.0031           0.0006              0.0025 
  47              0.0032           0.0006              0.0025 
  48              0.0032           0.0006              0.0025 
  49              0.0032           0.0006              0.0026 
  50              0.0032           0.0006              0.0026 
  51              0.0032           0.0006              0.0026 
  52              0.0032           0.0006              0.0026 
  53              0.0033           0.0006              0.0026 
  54              0.0033           0.0006              0.0026 
  55              0.0033           0.0006              0.0026 
  56              0.0033           0.0007              0.0026 
  57              0.0033           0.0007              0.0027 
  58              0.0033           0.0007              0.0027 
  59              0.0033           0.0007              0.0027 
  60              0.0034           0.0007              0.0027 
  61              0.0034           0.0007              0.0027 
  62              0.0034           0.0007              0.0027 
  63              0.0034           0.0007              0.0027 
  64              0.0034           0.0007              0.0027 
  65              0.0034           0.0007              0.0028 
  66              0.0035           0.0007              0.0028 
  67              0.0035           0.0007              0.0028 
  68              0.0035           0.0007              0.0028 
  69              0.0035           0.0007              0.0028 
  70              0.0035           0.0007              0.0028 
  71              0.0035           0.0007              0.0028 
  72              0.0036           0.0007              0.0029 
  73              0.0036           0.0007              0.0029 
  74              0.0036           0.0007              0.0029 
  75              0.0036           0.0007              0.0029 
  76              0.0036           0.0007              0.0029 
  77              0.0037           0.0007              0.0029 
  78              0.0037           0.0007              0.0029 
  79              0.0037           0.0007              0.0030 
  80              0.0037           0.0007              0.0030 
  81              0.0037           0.0007              0.0030 
  82              0.0038           0.0007              0.0030 
  83              0.0038           0.0007              0.0030 
  84              0.0038           0.0008              0.0030 
  85              0.0038           0.0008              0.0031 
  86              0.0038           0.0008              0.0031 
  87              0.0039           0.0008              0.0031 
  88              0.0039           0.0008              0.0031 
  89              0.0039           0.0008              0.0031 
  90              0.0039           0.0008              0.0032 
  91              0.0040           0.0008              0.0032 
  92              0.0040           0.0008              0.0032 
  93              0.0040           0.0008              0.0032 
  94              0.0040           0.0008              0.0032 
  95              0.0041           0.0008              0.0033 
  96              0.0041           0.0008              0.0033 
  97              0.0041           0.0008              0.0033 
  98              0.0041           0.0008              0.0033 
  99              0.0042           0.0008              0.0033 
 100              0.0042           0.0008              0.0034 
 101              0.0042           0.0008              0.0034 
 102              0.0043           0.0008              0.0034 
 103              0.0043           0.0008              0.0034 
 104              0.0043           0.0009              0.0035 
 105              0.0044           0.0009              0.0035 
 106              0.0044           0.0009              0.0035 
 107              0.0044           0.0009              0.0035 
 108              0.0044           0.0009              0.0036 
 109              0.0045           0.0009              0.0036 



 110              0.0045           0.0009              0.0036 
 111              0.0045           0.0009              0.0036 
 112              0.0046           0.0009              0.0037 
 113              0.0046           0.0009              0.0037 
 114              0.0046           0.0009              0.0037 
 115              0.0047           0.0009              0.0038 
 116              0.0047           0.0009              0.0038 
 117              0.0048           0.0009              0.0038 
 118              0.0048           0.0009              0.0038 
 119              0.0049           0.0010              0.0039 
 120              0.0049           0.0010              0.0039 
 121              0.0049           0.0010              0.0040 
 122              0.0050           0.0010              0.0040 
 123              0.0050           0.0010              0.0040 
 124              0.0051           0.0010              0.0041 
 125              0.0051           0.0010              0.0041 
 126              0.0051           0.0010              0.0041 
 127              0.0052           0.0010              0.0042 
 128              0.0052           0.0010              0.0042 
 129              0.0053           0.0011              0.0043 
 130              0.0054           0.0011              0.0043 
 131              0.0054           0.0011              0.0044 
 132              0.0055           0.0011              0.0044 
 133              0.0055           0.0011              0.0044 
 134              0.0056           0.0011              0.0045 
 135              0.0057           0.0011              0.0045 
 136              0.0057           0.0011              0.0046 
 137              0.0058           0.0011              0.0046 
 138              0.0058           0.0012              0.0047 
 139              0.0059           0.0012              0.0047 
 140              0.0060           0.0012              0.0048 
 141              0.0061           0.0012              0.0049 
 142              0.0061           0.0012              0.0049 
 143              0.0062           0.0012              0.0050 
 144              0.0063           0.0012              0.0050 
 145              0.0077           0.0015              0.0062 
 146              0.0078           0.0015              0.0063 
 147              0.0079           0.0016              0.0064 
 148              0.0080           0.0016              0.0064 
 149              0.0081           0.0016              0.0065 
 150              0.0082           0.0016              0.0066 
 151              0.0083           0.0016              0.0067 
 152              0.0084           0.0017              0.0067 
 153              0.0086           0.0017              0.0069 
 154              0.0086           0.0017              0.0070 
 155              0.0088           0.0017              0.0071 
 156              0.0089           0.0017              0.0072 
 157              0.0091           0.0017              0.0074 
 158              0.0092           0.0017              0.0075 
 159              0.0094           0.0017              0.0077 
 160              0.0095           0.0017              0.0078 
 161              0.0097           0.0017              0.0080 
 162              0.0098           0.0017              0.0081 
 163              0.0100           0.0017              0.0084 
 164              0.0101           0.0017              0.0085 
 165              0.0104           0.0017              0.0087 
 166              0.0105           0.0017              0.0089 
 167              0.0108           0.0017              0.0092 
 168              0.0110           0.0017              0.0093 
 169              0.0118           0.0017              0.0101 
 170              0.0119           0.0017              0.0103 
 171              0.0123           0.0017              0.0106 
 172              0.0125           0.0017              0.0109 
 173              0.0130           0.0017              0.0113 
 174              0.0132           0.0017              0.0115 
 175              0.0137           0.0017              0.0120 
 176              0.0140           0.0017              0.0123 
 177              0.0146           0.0017              0.0129 
 178              0.0150           0.0017              0.0133 
 179              0.0157           0.0017              0.0140 
 180              0.0161           0.0017              0.0145 



 181              0.0171           0.0017              0.0154 
 182              0.0176           0.0017              0.0159 
 183              0.0189           0.0017              0.0172 
 184              0.0196           0.0017              0.0179 
 185              0.0184           0.0017              0.0167 
 186              0.0194           0.0017              0.0178 
 187              0.0220           0.0017              0.0204 
 188              0.0237           0.0017              0.0221 
 189              0.0292           0.0017              0.0275 
 190              0.0328           0.0017              0.0312 
 191              0.0465           0.0017              0.0448 
 192              0.0634           0.0017              0.0617 
 193              0.1900           0.0017              0.1883 
 194              0.0381           0.0017              0.0364 
 195              0.0258           0.0017              0.0242 
 196              0.0206           0.0017              0.0189 
 197              0.0204           0.0017              0.0187 
 198              0.0182           0.0017              0.0165 
 199              0.0166           0.0017              0.0149 
 200              0.0153           0.0017              0.0137 
 201              0.0143           0.0017              0.0126 
 202              0.0134           0.0017              0.0118 
 203              0.0127           0.0017              0.0111 
 204              0.0121           0.0017              0.0105 
 205              0.0112           0.0017              0.0095 
 206              0.0107           0.0017              0.0090 
 207              0.0103           0.0017              0.0086 
 208              0.0099           0.0017              0.0082 
 209              0.0096           0.0017              0.0079 
 210              0.0093           0.0017              0.0076 
 211              0.0090           0.0017              0.0073 
 212              0.0087           0.0017              0.0070 
 213              0.0085           0.0017              0.0068 
 214              0.0083           0.0016              0.0066 
 215              0.0081           0.0016              0.0065 
 216              0.0079           0.0016              0.0063 
 217              0.0063           0.0012              0.0051 
 218              0.0062           0.0012              0.0049 
 219              0.0060           0.0012              0.0048 
 220              0.0059           0.0012              0.0047 
 221              0.0057           0.0011              0.0046 
 222              0.0056           0.0011              0.0045 
 223              0.0055           0.0011              0.0044 
 224              0.0054           0.0011              0.0043 
 225              0.0053           0.0010              0.0042 
 226              0.0052           0.0010              0.0042 
 227              0.0051           0.0010              0.0041 
 228              0.0050           0.0010              0.0040 
 229              0.0049           0.0010              0.0039 
 230              0.0048           0.0010              0.0039 
 231              0.0047           0.0009              0.0038 
 232              0.0047           0.0009              0.0037 
 233              0.0046           0.0009              0.0037 
 234              0.0045           0.0009              0.0036 
 235              0.0045           0.0009              0.0036 
 236              0.0044           0.0009              0.0035 
 237              0.0043           0.0009              0.0035 
 238              0.0043           0.0008              0.0034 
 239              0.0042           0.0008              0.0034 
 240              0.0042           0.0008              0.0033 
 241              0.0041           0.0008              0.0033 
 242              0.0041           0.0008              0.0032 
 243              0.0040           0.0008              0.0032 
 244              0.0040           0.0008              0.0032 
 245              0.0039           0.0008              0.0031 
 246              0.0039           0.0008              0.0031 
 247              0.0038           0.0008              0.0031 
 248              0.0038           0.0007              0.0030 
 249              0.0037           0.0007              0.0030 
 250              0.0037           0.0007              0.0030 
 251              0.0036           0.0007              0.0029 



 252              0.0036           0.0007              0.0029 
 253              0.0036           0.0007              0.0029 
 254              0.0035           0.0007              0.0028 
 255              0.0035           0.0007              0.0028 
 256              0.0035           0.0007              0.0028 
 257              0.0034           0.0007              0.0028 
 258              0.0034           0.0007              0.0027 
 259              0.0034           0.0007              0.0027 
 260              0.0033           0.0007              0.0027 
 261              0.0033           0.0007              0.0026 
 262              0.0033           0.0006              0.0026 
 263              0.0032           0.0006              0.0026 
 264              0.0032           0.0006              0.0026 
 265              0.0032           0.0006              0.0026 
 266              0.0032           0.0006              0.0025 
 267              0.0031           0.0006              0.0025 
 268              0.0031           0.0006              0.0025 
 269              0.0031           0.0006              0.0025 
 270              0.0031           0.0006              0.0025 
 271              0.0030           0.0006              0.0024 
 272              0.0030           0.0006              0.0024 
 273              0.0030           0.0006              0.0024 
 274              0.0030           0.0006              0.0024 
 275              0.0029           0.0006              0.0024 
 276              0.0029           0.0006              0.0023 
 277              0.0029           0.0006              0.0023 
 278              0.0029           0.0006              0.0023 
 279              0.0029           0.0006              0.0023 
 280              0.0028           0.0006              0.0023 
 281              0.0028           0.0006              0.0023 
 282              0.0028           0.0006              0.0022 
 283              0.0028           0.0005              0.0022 
 284              0.0028           0.0005              0.0022 
 285              0.0027           0.0005              0.0022 
 286              0.0027           0.0005              0.0022 
 287              0.0027           0.0005              0.0022 
 288              0.0027           0.0005              0.0021 
 -------------------------------------------------------------------- 
 -------------------------------------------------------------------- 
 Total soil rain loss =      0.28(In) 
 Total effective rainfall =      1.77(In) 
 Peak flow rate in flood hydrograph =      2.56(CFS) 
 --------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0003      0.03  Q         |         |         |         |  
    0+15       0.0006      0.04  Q         |         |         |         |  
    0+20       0.0009      0.04  Q         |         |         |         |  
    0+25       0.0012      0.04  Q         |         |         |         |  
    0+30       0.0015      0.04  Q         |         |         |         |  
    0+35       0.0018      0.04  Q         |         |         |         |  
    0+40       0.0021      0.04  Q         |         |         |         |  
    0+45       0.0024      0.04  Q         |         |         |         |  
    0+50       0.0027      0.04  Q         |         |         |         |  
    0+55       0.0030      0.04  Q         |         |         |         |  
    1+ 0       0.0033      0.04  Q         |         |         |         |  
    1+ 5       0.0036      0.05  Q         |         |         |         |  
    1+10       0.0039      0.05  Q         |         |         |         |  
    1+15       0.0042      0.05  Q         |         |         |         |  
    1+20       0.0045      0.05  Q         |         |         |         |  
    1+25       0.0049      0.05  Q         |         |         |         |  
    1+30       0.0052      0.05  Q         |         |         |         |  
    1+35       0.0055      0.05  Q         |         |         |         |  



    1+40       0.0058      0.05  Q         |         |         |         |  
    1+45       0.0061      0.05  Q         |         |         |         |  
    1+50       0.0065      0.05  QV        |         |         |         |  
    1+55       0.0068      0.05  QV        |         |         |         |  
    2+ 0       0.0071      0.05  QV        |         |         |         |  
    2+ 5       0.0074      0.05  QV        |         |         |         |  
    2+10       0.0077      0.05  QV        |         |         |         |  
    2+15       0.0081      0.05  QV        |         |         |         |  
    2+20       0.0084      0.05  QV        |         |         |         |  
    2+25       0.0087      0.05  QV        |         |         |         |  
    2+30       0.0091      0.05  QV        |         |         |         |  
    2+35       0.0094      0.05  QV        |         |         |         |  
    2+40       0.0097      0.05  QV        |         |         |         |  
    2+45       0.0101      0.05  QV        |         |         |         |  
    2+50       0.0104      0.05  QV        |         |         |         |  
    2+55       0.0107      0.05  QV        |         |         |         |  
    3+ 0       0.0111      0.05  QV        |         |         |         |  
    3+ 5       0.0114      0.05  QV        |         |         |         |  
    3+10       0.0117      0.05  QV        |         |         |         |  
    3+15       0.0121      0.05  QV        |         |         |         |  
    3+20       0.0124      0.05  Q V       |         |         |         |  
    3+25       0.0128      0.05  Q V       |         |         |         |  
    3+30       0.0131      0.05  Q V       |         |         |         |  
    3+35       0.0135      0.05  Q V       |         |         |         |  
    3+40       0.0138      0.05  Q V       |         |         |         |  
    3+45       0.0142      0.05  Q V       |         |         |         |  
    3+50       0.0145      0.05  Q V       |         |         |         |  
    3+55       0.0149      0.05  Q V       |         |         |         |  
    4+ 0       0.0152      0.05  Q V       |         |         |         |  
    4+ 5       0.0156      0.05  Q V       |         |         |         |  
    4+10       0.0159      0.05  Q V       |         |         |         |  
    4+15       0.0163      0.05  Q V       |         |         |         |  
    4+20       0.0167      0.05  Q V       |         |         |         |  
    4+25       0.0170      0.05  Q V       |         |         |         |  
    4+30       0.0174      0.05  Q V       |         |         |         |  
    4+35       0.0178      0.05  Q V       |         |         |         |  
    4+40       0.0181      0.05  Q V       |         |         |         |  
    4+45       0.0185      0.05  Q V       |         |         |         |  
    4+50       0.0189      0.05  Q  V      |         |         |         |  
    4+55       0.0192      0.05  Q  V      |         |         |         |  
    5+ 0       0.0196      0.05  Q  V      |         |         |         |  
    5+ 5       0.0200      0.05  Q  V      |         |         |         |  
    5+10       0.0204      0.05  Q  V      |         |         |         |  
    5+15       0.0208      0.06  Q  V      |         |         |         |  
    5+20       0.0211      0.06  Q  V      |         |         |         |  
    5+25       0.0215      0.06  Q  V      |         |         |         |  
    5+30       0.0219      0.06  Q  V      |         |         |         |  
    5+35       0.0223      0.06  Q  V      |         |         |         |  
    5+40       0.0227      0.06  Q  V      |         |         |         |  
    5+45       0.0231      0.06  Q  V      |         |         |         |  
    5+50       0.0235      0.06  Q  V      |         |         |         |  
    5+55       0.0239      0.06  Q  V      |         |         |         |  
    6+ 0       0.0243      0.06  Q  V      |         |         |         |  
    6+ 5       0.0247      0.06  Q  V      |         |         |         |  
    6+10       0.0251      0.06  Q   V     |         |         |         |  
    6+15       0.0255      0.06  Q   V     |         |         |         |  
    6+20       0.0259      0.06  Q   V     |         |         |         |  
    6+25       0.0263      0.06  Q   V     |         |         |         |  
    6+30       0.0267      0.06  Q   V     |         |         |         |  
    6+35       0.0271      0.06  Q   V     |         |         |         |  
    6+40       0.0275      0.06  Q   V     |         |         |         |  
    6+45       0.0279      0.06  Q   V     |         |         |         |  
    6+50       0.0283      0.06  Q   V     |         |         |         |  
    6+55       0.0288      0.06  Q   V     |         |         |         |  
    7+ 0       0.0292      0.06  Q   V     |         |         |         |  
    7+ 5       0.0296      0.06  Q   V     |         |         |         |  
    7+10       0.0300      0.06  Q   V     |         |         |         |  
    7+15       0.0305      0.06  Q   V     |         |         |         |  
    7+20       0.0309      0.06  Q    V    |         |         |         |  
    7+25       0.0313      0.06  Q    V    |         |         |         |  
    7+30       0.0318      0.06  Q    V    |         |         |         |  



    7+35       0.0322      0.06  Q    V    |         |         |         |  
    7+40       0.0327      0.06  Q    V    |         |         |         |  
    7+45       0.0331      0.06  Q    V    |         |         |         |  
    7+50       0.0336      0.07  Q    V    |         |         |         |  
    7+55       0.0340      0.07  Q    V    |         |         |         |  
    8+ 0       0.0345      0.07  Q    V    |         |         |         |  
    8+ 5       0.0349      0.07  Q    V    |         |         |         |  
    8+10       0.0354      0.07  Q    V    |         |         |         |  
    8+15       0.0359      0.07  Q    V    |         |         |         |  
    8+20       0.0363      0.07  Q    V    |         |         |         |  
    8+25       0.0368      0.07  Q    V    |         |         |         |  
    8+30       0.0373      0.07  Q     V   |         |         |         |  
    8+35       0.0378      0.07  Q     V   |         |         |         |  
    8+40       0.0382      0.07  Q     V   |         |         |         |  
    8+45       0.0387      0.07  Q     V   |         |         |         |  
    8+50       0.0392      0.07  Q     V   |         |         |         |  
    8+55       0.0397      0.07  Q     V   |         |         |         |  
    9+ 0       0.0402      0.07  Q     V   |         |         |         |  
    9+ 5       0.0407      0.07  Q     V   |         |         |         |  
    9+10       0.0412      0.07  Q     V   |         |         |         |  
    9+15       0.0417      0.07  Q     V   |         |         |         |  
    9+20       0.0422      0.07  Q     V   |         |         |         |  
    9+25       0.0427      0.07  Q     V   |         |         |         |  
    9+30       0.0432      0.08  Q     V   |         |         |         |  
    9+35       0.0438      0.08  Q      V  |         |         |         |  
    9+40       0.0443      0.08  Q      V  |         |         |         |  
    9+45       0.0448      0.08  Q      V  |         |         |         |  
    9+50       0.0453      0.08  Q      V  |         |         |         |  
    9+55       0.0459      0.08  Q      V  |         |         |         |  
   10+ 0       0.0464      0.08  Q      V  |         |         |         |  
   10+ 5       0.0470      0.08  Q      V  |         |         |         |  
   10+10       0.0475      0.08  Q      V  |         |         |         |  
   10+15       0.0481      0.08  Q      V  |         |         |         |  
   10+20       0.0486      0.08  Q      V  |         |         |         |  
   10+25       0.0492      0.08  Q      V  |         |         |         |  
   10+30       0.0498      0.08  Q       V |         |         |         |  
   10+35       0.0504      0.08  Q       V |         |         |         |  
   10+40       0.0510      0.08  Q       V |         |         |         |  
   10+45       0.0515      0.09  Q       V |         |         |         |  
   10+50       0.0521      0.09  Q       V |         |         |         |  
   10+55       0.0527      0.09  Q       V |         |         |         |  
   11+ 0       0.0533      0.09  Q       V |         |         |         |  
   11+ 5       0.0540      0.09  Q       V |         |         |         |  
   11+10       0.0546      0.09  Q       V |         |         |         |  
   11+15       0.0552      0.09  Q       V |         |         |         |  
   11+20       0.0558      0.09  Q        V|         |         |         |  
   11+25       0.0565      0.09  Q        V|         |         |         |  
   11+30       0.0571      0.09  Q        V|         |         |         |  
   11+35       0.0578      0.09  Q        V|         |         |         |  
   11+40       0.0584      0.10  Q        V|         |         |         |  
   11+45       0.0591      0.10  Q        V|         |         |         |  
   11+50       0.0598      0.10  Q        V|         |         |         |  
   11+55       0.0605      0.10  Q        V|         |         |         |  
   12+ 0       0.0612      0.10  Q        V|         |         |         |  
   12+ 5       0.0619      0.11  Q         V         |         |         |  
   12+10       0.0627      0.12  Q         V         |         |         |  
   12+15       0.0636      0.13  Q         V         |         |         |  
   12+20       0.0645      0.13  Q         V         |         |         |  
   12+25       0.0654      0.13  Q         V         |         |         |  
   12+30       0.0663      0.13  Q         V         |         |         |  
   12+35       0.0672      0.13  Q         V         |         |         |  
   12+40       0.0681      0.14  Q         |V        |         |         |  
   12+45       0.0691      0.14  Q         |V        |         |         |  
   12+50       0.0700      0.14  Q         |V        |         |         |  
   12+55       0.0710      0.14  Q         |V        |         |         |  
   13+ 0       0.0720      0.14  Q         |V        |         |         |  
   13+ 5       0.0730      0.15  Q         |V        |         |         |  
   13+10       0.0740      0.15  Q         |V        |         |         |  
   13+15       0.0751      0.15  Q         | V       |         |         |  
   13+20       0.0762      0.16  Q         | V       |         |         |  
   13+25       0.0772      0.16  Q         | V       |         |         |  



   13+30       0.0784      0.16  Q         | V       |         |         |  
   13+35       0.0795      0.16  Q         | V       |         |         |  
   13+40       0.0807      0.17  Q         |  V      |         |         |  
   13+45       0.0818      0.17  Q         |  V      |         |         |  
   13+50       0.0831      0.18  Q         |  V      |         |         |  
   13+55       0.0843      0.18  Q         |  V      |         |         |  
   14+ 0       0.0856      0.19  Q         |  V      |         |         |  
   14+ 5       0.0869      0.19  Q         |   V     |         |         |  
   14+10       0.0883      0.20  Q         |   V     |         |         |  
   14+15       0.0897      0.21  Q         |   V     |         |         |  
   14+20       0.0912      0.21  Q         |   V     |         |         |  
   14+25       0.0927      0.22  Q         |    V    |         |         |  
   14+30       0.0943      0.23  Q         |    V    |         |         |  
   14+35       0.0959      0.23  Q         |    V    |         |         |  
   14+40       0.0976      0.24  Q         |    V    |         |         |  
   14+45       0.0993      0.25  |Q        |     V   |         |         |  
   14+50       0.1011      0.26  |Q        |     V   |         |         |  
   14+55       0.1029      0.27  |Q        |     V   |         |         |  
   15+ 0       0.1049      0.28  |Q        |     V   |         |         |  
   15+ 5       0.1069      0.29  |Q        |      V  |         |         |  
   15+10       0.1090      0.31  |Q        |      V  |         |         |  
   15+15       0.1113      0.32  |Q        |       V |         |         |  
   15+20       0.1136      0.34  |Q        |       V |         |         |  
   15+25       0.1161      0.35  |Q        |       V |         |         |  
   15+30       0.1185      0.35  |Q        |        V|         |         |  
   15+35       0.1210      0.37  |Q        |        V|         |         |  
   15+40       0.1238      0.41  |Q        |         V         |         |  
   15+45       0.1270      0.46  |Q        |         V         |         |  
   15+50       0.1307      0.54  | Q       |         |V        |         |  
   15+55       0.1352      0.66  | Q       |         |V        |         |  
   16+ 0       0.1414      0.90  |  Q      |         | V       |         |  
   16+ 5       0.1528      1.65  |     Q   |         |   V     |         |  
   16+10       0.1705      2.56  |         Q         |      V  |         |  
   16+15       0.1789      1.22  |   Q     |         |       V |         |  
   16+20       0.1838      0.71  | Q       |         |        V|         |  
   16+25       0.1871      0.48  |Q        |         |         V         |  
   16+30       0.1899      0.41  |Q        |         |         V         |  
   16+35       0.1923      0.35  |Q        |         |         |V        |  
   16+40       0.1945      0.31  |Q        |         |         |V        |  
   16+45       0.1964      0.28  |Q        |         |         |V        |  
   16+50       0.1982      0.26  |Q        |         |         | V       |  
   16+55       0.1999      0.24  Q         |         |         | V       |  
   17+ 0       0.2015      0.23  Q         |         |         | V       |  
   17+ 5       0.2029      0.21  Q         |         |         | V       |  
   17+10       0.2043      0.20  Q         |         |         |  V      |  
   17+15       0.2056      0.19  Q         |         |         |  V      |  
   17+20       0.2068      0.18  Q         |         |         |  V      |  
   17+25       0.2080      0.17  Q         |         |         |  V      |  
   17+30       0.2091      0.16  Q         |         |         |  V      |  
   17+35       0.2101      0.16  Q         |         |         |   V     |  
   17+40       0.2112      0.15  Q         |         |         |   V     |  
   17+45       0.2122      0.14  Q         |         |         |   V     |  
   17+50       0.2131      0.14  Q         |         |         |   V     |  
   17+55       0.2141      0.14  Q         |         |         |   V     |  
   18+ 0       0.2150      0.13  Q         |         |         |   V     |  
   18+ 5       0.2158      0.12  Q         |         |         |   V     |  
   18+10       0.2166      0.11  Q         |         |         |    V    |  
   18+15       0.2173      0.10  Q         |         |         |    V    |  
   18+20       0.2180      0.10  Q         |         |         |    V    |  
   18+25       0.2186      0.10  Q         |         |         |    V    |  
   18+30       0.2193      0.09  Q         |         |         |    V    |  
   18+35       0.2199      0.09  Q         |         |         |    V    |  
   18+40       0.2205      0.09  Q         |         |         |    V    |  
   18+45       0.2211      0.09  Q         |         |         |    V    |  
   18+50       0.2217      0.09  Q         |         |         |    V    |  
   18+55       0.2223      0.08  Q         |         |         |    V    |  
   19+ 0       0.2229      0.08  Q         |         |         |     V   |  
   19+ 5       0.2234      0.08  Q         |         |         |     V   |  
   19+10       0.2240      0.08  Q         |         |         |     V   |  
   19+15       0.2245      0.08  Q         |         |         |     V   |  
   19+20       0.2251      0.08  Q         |         |         |     V   |  



   19+25       0.2256      0.08  Q         |         |         |     V   |  
   19+30       0.2261      0.08  Q         |         |         |     V   |  
   19+35       0.2266      0.07  Q         |         |         |     V   |  
   19+40       0.2271      0.07  Q         |         |         |     V   |  
   19+45       0.2276      0.07  Q         |         |         |     V   |  
   19+50       0.2281      0.07  Q         |         |         |     V   |  
   19+55       0.2286      0.07  Q         |         |         |     V   |  
   20+ 0       0.2291      0.07  Q         |         |         |      V  |  
   20+ 5       0.2295      0.07  Q         |         |         |      V  |  
   20+10       0.2300      0.07  Q         |         |         |      V  |  
   20+15       0.2305      0.07  Q         |         |         |      V  |  
   20+20       0.2309      0.07  Q         |         |         |      V  |  
   20+25       0.2313      0.06  Q         |         |         |      V  |  
   20+30       0.2318      0.06  Q         |         |         |      V  |  
   20+35       0.2322      0.06  Q         |         |         |      V  |  
   20+40       0.2326      0.06  Q         |         |         |      V  |  
   20+45       0.2331      0.06  Q         |         |         |      V  |  
   20+50       0.2335      0.06  Q         |         |         |      V  |  
   20+55       0.2339      0.06  Q         |         |         |      V  |  
   21+ 0       0.2343      0.06  Q         |         |         |      V  |  
   21+ 5       0.2347      0.06  Q         |         |         |      V  |  
   21+10       0.2351      0.06  Q         |         |         |       V |  
   21+15       0.2355      0.06  Q         |         |         |       V |  
   21+20       0.2359      0.06  Q         |         |         |       V |  
   21+25       0.2363      0.06  Q         |         |         |       V |  
   21+30       0.2367      0.06  Q         |         |         |       V |  
   21+35       0.2371      0.06  Q         |         |         |       V |  
   21+40       0.2374      0.05  Q         |         |         |       V |  
   21+45       0.2378      0.05  Q         |         |         |       V |  
   21+50       0.2382      0.05  Q         |         |         |       V |  
   21+55       0.2386      0.05  Q         |         |         |       V |  
   22+ 0       0.2389      0.05  Q         |         |         |       V |  
   22+ 5       0.2393      0.05  Q         |         |         |       V |  
   22+10       0.2396      0.05  Q         |         |         |       V |  
   22+15       0.2400      0.05  Q         |         |         |       V |  
   22+20       0.2404      0.05  Q         |         |         |       V |  
   22+25       0.2407      0.05  Q         |         |         |       V |  
   22+30       0.2410      0.05  Q         |         |         |        V|  
   22+35       0.2414      0.05  Q         |         |         |        V|  
   22+40       0.2417      0.05  Q         |         |         |        V|  
   22+45       0.2421      0.05  Q         |         |         |        V|  
   22+50       0.2424      0.05  Q         |         |         |        V|  
   22+55       0.2427      0.05  Q         |         |         |        V|  
   23+ 0       0.2431      0.05  Q         |         |         |        V|  
   23+ 5       0.2434      0.05  Q         |         |         |        V|  
   23+10       0.2437      0.05  Q         |         |         |        V|  
   23+15       0.2440      0.05  Q         |         |         |        V|  
   23+20       0.2444      0.05  Q         |         |         |        V|  
   23+25       0.2447      0.05  Q         |         |         |        V|  
   23+30       0.2450      0.05  Q         |         |         |        V|  
   23+35       0.2453      0.05  Q         |         |         |        V|  
   23+40       0.2456      0.05  Q         |         |         |        V|  
   23+45       0.2459      0.04  Q         |         |         |        V|  
   23+50       0.2462      0.04  Q         |         |         |        V|  
   23+55       0.2465      0.04  Q         |         |         |        V|  
   24+ 0       0.2468      0.04  Q         |         |         |        V|  
   24+ 5       0.2471      0.04  Q         |         |         |        V|  
   24+10       0.2472      0.01  Q         |         |         |        V|  
   24+15       0.2472      0.00  Q         |         |         |        V|  
   24+20       0.2472      0.00  Q         |         |         |        V|  
   24+25       0.2472      0.00  Q         |         |         |        V|  
   24+30       0.2472      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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Priority  
Water Quality ManageMent Plan  
(WQMP) CheCklist 

 
The purpose of this checklist is to provide a format for uniform, comprehensive, and well-documented reviews of the 
Water Quality Management Plans (WQMPs) submitted by project applicants. The completed checklist should be 
transmitted to the project applicant with the project WQMP. A copy of the completed checklist should be retained with the 
project planning/permitting file. 
 
 
Contact Name: Brian Lowell, P.E. Tracking #:       

Contact Title:       Site Name: Rancho La Habra 

Company Name: Hunsaker & Associates, Irvine, Inc. Site Address: 1400 South La Habra Hills Drive 

Mailing Address: 3 Hughes Type of Facility: Residential 
City, State, Zip: Irvine, CA 92618 Submittal Date: 01/10/2017 

Phone Number: (951) 352-7200 Plan Return Date: 01/24/2017 

Email Address:       Disturbed Area: 96.6 acres 
 
 
 
 
First Review 
 WQMP Received on: 01/10/2017 
 
 Review Completed on: 01/24/2017 
 

Fourth Review 
 WQMP Received on:       
 
 Review Completed on:       
 

Second Review 
 WQMP Received on:       
 
 Review Completed on:       
 

Fifth Review 
 WQMP Received on:       
 
 Review Completed on:       
 

Third Review 
 WQMP Received on:       
 
 Review Completed on:       
 

Sixth Review 
 WQMP Received on:       
 
 Review Completed on:       
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WQMP REQUIREMENT SATISFACTION COMMENTS YES NO N/A 
Title Page 

Site address (or addresses) and planning area number    See “Additional Items 
Requiring Corrections” below. 

Date WQMP was prepared/revised    Must be provided.  

Consultant/Engineer Stamp (wet ink application)    See “Additional Items 
Requiring Corrections” below. 

Owner’s Certification 
A signed certification statement, in which the project owner 
acknowledges and accepts the provisions of the WQMP, 
follows the title page. 

   See “Additional Items 
Requiring Corrections” below. 

Engineer’s Certification 
A signed certification statement, in which the project engineer 
acknowledges and accepts the provisions of the WQMP, 
follows the title page. 

   See “Additional Items 
Requiring Corrections” below. 

Section 1.0 - Permit Numbers and Conditions of Approval 
Lists the Discretionary Permit(s).    Required for Final WQMP. 
The lot & tract/parcel map number describing the subject 
property.    Required for Final WQMP. 

Lists, verbatim, the Water Quality Conditions, including 
condition requiring preparation of WQMP, if applicable.    Required for Final WQMP. 

Final Resolution of Approval, Conditional Use Permit, etc. is 
included as an Attachment to the WQMP.    Required for Final WQMP. 

Identifies applicable Watershed Infiltration and 
Hydromodification Master Plan (WIHMP), if available.    Required for Final WQMP. 

Section 2.0 - Project Description 
For ALL Projects: 
Describes all paved areas, including the type of parking areas, 
to include square footage.    See “Additional Items 

Requiring Corrections” below. 

Describes all landscaped areas to include square footage.    See “Additional Items 
Requiring Corrections” below. 

Describes any Streets, roads or highway projects that are 
planned and constructed as part of this WQMP, even if they 
will become dedicated public right-of-way upon project 
completion. 

   See “Additional Items 
Requiring Corrections” below. 

Identifies the quantity and percentage of pervious and 
impervious surface for pre-project and project conditions.    See “Additional Items 

Requiring Corrections” below. 
Hydrologic Conditions of Concern (HCOC) identified including a 
color copy of the HCOC map (located in Appendix XVI.3. of the 
TGD) indicating the project location and arrows from the 
project site to the receiving water(s). 

   See “Additional Items 
Requiring Corrections” below. 

Describe post-development drainage characteristics.    See “Additional Items 
Requiring Corrections” below. 

Describes ownership of all portions of project and site. 
• Will any infrastructure transfer to public agencies (City, 

County, Caltrans, etc.)? 
• Will a homeowners or property owners association be 

formed? Will the association be involved in long term 
maintenance? 

   See “Additional Items 
Requiring Corrections” below. 

For COMMERCIAL & INDUSTRIAL Projects: 
Provides Standard Industrial Classification (SIC) Code which 
best describes the facilities operations?    Required for Final WQMP. 

Describes the type of use (or uses) for each building or tenant 
space and any activities that will be routinely conducted    Required for Final WQMP. 
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WQMP REQUIREMENT SATISFACTION COMMENTS YES NO N/A 
outdoors. 
Describes areas for food preparation, cooking, and eating 
(specifies location and type of area), if applicable.    Required for Final WQMP. 

Describes delivery areas and loading docks (specify location 
and design and if below grade and types of materials expected 
to be stored), if applicable.  

   Required for Final WQMP. 

Describes outdoor materials storage areas (describe and 
depict location(s), specify type(s) of materials expected to be 
stored), if applicable. 

   Required for Final WQMP. 

Describes any activities associated with equipment or vehicle 
maintenance and repair, including washing or cleaning. 
Indicates number of service bays or number of fueling 
islands/fuel pumps, if applicable. 

   Required for Final WQMP. 

For RESIDENTIAL Projects: 
Range of lot and home sizes;    Required for Final WQMP. 
Describes all community facilities such as: laundry, car wash, 
swimming pools, jacuzzi, parks, open spaces, tot lots, etc.    Required for Final WQMP. 

Section 3.0 - Site Description 
Describes project area and surrounding planning areas in 
sufficient detail to allow project location to be plotted on a 
base map. 

   Required for Final WQMP. 

Provides site address and site size to nearest tenth acre.    Required for Final WQMP. 
Identifies the zoning or land use designation.    Required for Final WQMP. 
Identifies soil types of the site.    Required for Final WQMP. 
Identifies site Precipitation Zone and Topography.    Required for Final WQMP. 
Identifies site soil type, geology, and infiltration.    Required for Final WQMP. 
Identifies all hydrologic (groundwater) conditions.    Required for Final WQMP. 
Provides utility and infrastructure information.    Required for Final WQMP. 
Describes pre-project site drainage and how it ties into 
drainage of surrounding or adjacent areas and describes 
planned project drainage and how it will tie into drainage of 
surrounding or adjacent areas. 

   Required for Final WQMP. 

Section 4.0 - Best Management Practices (BMPs) 
All Projects: 
If applicable Watershed Infiltration and Hydromodification 
Master Plan (WIHMP) available: Incorporates watershed 
specific criteria. 

   Required for Final WQMP. 

Lists applicable performance criteria for hydromodification 
controls, LID, and treatment control BMPs verbatim from the 
Model WQMP and provides calculations based on performance 
criteria.  

   Required for Final WQMP. 

Provides calculations for LID design storm capture volume for 
project based on accepted criteria.    See “Additional Items 

Requiring Corrections” below. 
Describes the selected site design and drainage plan including:     
• A narrative of site design practices utilized or rationale for 

not using practices (e.g. constraints).    Required for Final WQMP. 

• Includes a table containing the following information: list of 
drainage management area(s) (DMA), list of LID BMPs 
proposed in each DMA, and a list of GPS coordinates 
(provide the latitude and longitude with at least 6 decimals) 
for LID and/or Treatment Control BMPs. 

   See “Additional Items 
Requiring Corrections” below. 

• Reference to the WQMP BMP Exhibit (site plan).    Required for Final WQMP. 
Describes that BMPs have been chosen using an appropriate    Required for Final WQMP. 
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WQMP REQUIREMENT SATISFACTION COMMENTS YES NO N/A 
hierarchy (i.e. infiltration, biotreatment, etc.). 
Proper and accepted terminology is consistently used to 
describe all structural BMPs.    Required for Final WQMP. 

Describes applicable site design and LID performance criteria:  
• All proposed LID BMPs are designed to follow the 

appropriate design standard.     See “Additional Items 
Requiring Corrections” below. 

• The worksheets that the BMPs are based off of (INF-3, 
BIO-1, etc.) are included in the WQMP.     Required for Final WQMP. 

• Under "OC Specific Design Criteria..." the applicable boxes 
are checked (and documentation shown in calculations, 
cross sections, etc.). If for some reason one of these 
elements is not incorporated, a valid reason is provided (on 
the form next to the unchecked box).  

   Required for Final WQMP. 

• All relevant worksheets (i.e. Simple Sizing Worksheet, etc.) 
must also be included.    See “Additional Items 

Requiring Corrections” below. 
• Provides calculated LID design storm Design Capture 

Volume (DCV) or flowrate for each drainage area, based on 
accepted criteria. 

   See “Additional Items 
Requiring Corrections” below. 

Hydrologic Source Controls (if HSCs required to meet retention criteria): 
Provide narrative and justification of HSCs being used and 
show how they meet retention requirements based on 
accepted criteria. 

   See “Additional Items 
Requiring Corrections” below. 

Infiltration BMPs: 
If infiltration BMPs are infeasible to treat LID DCV: provides 
documentation as to how much DCV can be met and why it is 
not feasible to meet the full volume with infiltration BMPs. 

   See “Additional Items 
Requiring Corrections” below. 

Infiltration Feasibility Worksheet (Table 2.7 of the TGD) is 
completed and included in the WQMP. All answers checked 
“yes” or “no” on the Infiltration Feasibility Worksheet provided 
with documentation (i.e. soils report, maps, etc.). 

   Required for Final WQMP. 

Evapotranspiration, Rainwater Harvesting BMPs (If DCV not met through above BMPs): 
Describe selection, suitability, sizing, and draw down 
information, with applicable calculations, all based on accepted 
criteria, as appropriate. 

   Required for Final WQMP. 

Biotreatment BMPs (If infiltration deemed infeasible): 
Provides selection, suitability, sizing, and draw down 
information, with applicable calculations, all based on accepted 
criteria, as appropriate. 

   See “Additional Items 
Requiring Corrections” below. 

Provides documentation as to why it is not feasible to meet 
the full volume with infiltration BMPs.    See “Additional Items 

Requiring Corrections” below. 
Biotreatment BMPs are selected based on pollutant removal 
(see Table 4.2 of the TGD for performance rankings).    Required for Final WQMP. 

In the case that a BMP ranked below other biotreatment BMPs 
for pollutant removal is used, a valid reason (i.e. site 
constraints) is provided as to why the higher ranked BMPs are 
infeasible. 

   Required for Final WQMP. 

Hydromodification Control BMPs (If required): 
Describe selection, suitability and sizing information, with 
applicable calculations, all based on accepted criteria, as 
appropriate. 

   Required if applicable. 

Treatment Control BMPs (only if all LID options shown infeasible): 

WQMP CHECKLIST 
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WQMP REQUIREMENT SATISFACTION COMMENTS YES NO N/A 
Describe sections for selection, sizing, and infeasibility, with 
appropriate calculations, as applicable. 

   Required if applicable. 

Source Control BMPs: 
All applicable source control BMPs are identified as being 
proposed.    Required for Final WQMP. 

For each box that is checked "included," a detailed narrative is 
provided including the components of the BMP (e.g. N1: 
Education, N12 Employee Education, etc), the frequency of 
inspections and maintenance, the responsible entity 
(individual, not company), etc.  

   Required for Final WQMP. 

For the Routine Non-Structural BMPs N1 (Education for 
Property Owners, Tenants, and Occupants) and N12 
(Employee Training), describes the concepts that will be 
addressed by the education and training. List of standard 
educational materials that will be used provided and 
references to the Orange County Watershed websites 
included. Copies of any educational materials not on the 
website included in the Attachment to the WQMP. 

   Required for Final WQMP. 

For each source control BMP checked “Not Applicable,” an 
explanation for its exclusion is included.    Required for Final WQMP. 

Section 5.0 - Inspection & Maintenance Responsibility for BMPs 
Identifies the entity (or entities) responsible for the long-term 
inspection and maintenance of all source control BMPs and all 
Treatment Control BMPs, including name, title, company, 
address, and phone number. 

   Required for Final WQMP. 

Describes the minimum frequency for inspection and 
maintenance (to include adequate irrigation procedure) to 
ensure the effectiveness of each BMP. 

   Required for Final WQMP. 

If ownership of the BMPs will be transferred to a public 
agency, does the WQMP include an Attachment indicating the 
public agency’s intent to accept the BMPs as designed? 

   Required for Final WQMP. 

Is an appropriate mechanism for the long-term operation and 
maintenance, including funding, in place?    Required for Final WQMP. 

Recorded Master Covenant Agreement (MCA) has been signed 
and dated with wet ink application and has been notarized and 
recorded (along with attached O&M Plan, Site Map, and 
Owner’s Certification) with the County Recorder’s Office. 

   Required for Final WQMP. 

Section 6.0 - Location Map and Plot Plan 
Full-sized copies (24” x 36” or larger) of all relevant plans (i.e. 
grading plans, plumbing plans, drainage plans, landscape 
plans, etc.) showing the site with all proposed structural BMPs 
and water quality notes have been signed and stamped with 
wet ink application by a California licensed civil engineer and 
included as an attachment. 

   See “Additional Items 
Requiring Corrections” below. 

Provides the following information: 
• Title block containing at least the project name, address, 

and owner.    See “Additional Items 
Requiring Corrections” below. 

• Site boundaries and/or DMAs.    See “Additional Items 
Requiring Corrections” below. 

• Land uses and land covers, as applicable.    Required for Final WQMP. 
• Proposed landscape plan for LID BMP [to include plant 

species, root barrier/protection, (if applicable)]    Required if applicable. 

• Suitability/feasibility constraints.    Required for Final WQMP. 
• Locations of all structural BMPs [to include dimensions,    See “Additional Items 
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WQMP REQUIREMENT SATISFACTION COMMENTS YES NO N/A 
and/or make, model (if applicable)] Requiring Corrections” below. 

• Cross-sectional details of all structural BMPs showing the 
type and depth of all layers (i.e. amended soil layer, gravel 
layer, storm drain stenciling, etc.) following the criteria 
from the design standard used. 

   See “Additional Items 
Requiring Corrections” below. 

• Conveyance systems (i.e. ribbon gutters, area drains, storm 
drains, roof drains, swales, etc.) indicated with inverts and 
elevations. 

   See “Additional Items 
Requiring Corrections” below. 

• Drainage connections, flow information, adequate ponding 
depth (i.e. placement of sump pumps), including general 
surface flow lines, concrete or other surface ditches or 
channels, as well as storm drain facilities (e.g. catch basins 
and underground storm drain pipes, detention systems, 
sump pumps, etc.)   

   See “Additional Items 
Requiring Corrections” below. 

• Depicts where and how on-site drainage ties into the off-
site drainage system.    See “Additional Items 

Requiring Corrections” below. 

• Overflow processes.    See “Additional Items 
Requiring Corrections” below. 

Geotechnical Investigation 
Includes all geotechnical documents (i.e. Geotechnical Report, 
Soils Report, Percolation Report, Soils Letter, etc.) sufficient to 
determine infiltration feasibility. 

   See “Additional Items 
Requiring Corrections” below. 

Requirements for Final Approval 
Three (3) hard copies of the WQMP, three (3) copies of the full sized grading plans (24x36 or larger), one (1) copy of all 
original (wet ink documentation) forms and certifications, and one (1) electronic copy (email, CD, download from FTP 
site, etc.) of all documents listed above. 

Requirements for Next Submittal 
One (1) hard copy of the WQMP, one (1) copy of the full-sized grading plans (24x36 or larger), one (1) copy of all forms 
and certifications, and one (1) electronic copy (email, CD, download from FTP site, etc.) of all documents listed above. 
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ADDITIONAL ITEMS REQUIRING CORRECTIONS: 
Notes: 
• The comments herein are for the Preliminary WQMP only. Additional comments anticipated for the 

Final WQMP. 
1.  HCOCs – Section II.3 currently shows “No – Show Map;” however, according to the HCOC map, 

this site is in an area susceptible to hydromodification (i.e. horizontal blue strip area indicates site 
is located in “potential areas of erosion, habitat, & physical structure susceptibility), and the site 
ultimately discharges to stabilized earthen channels (i.e. stabilized earthen channels are not 
considered “engineered and/or hardened”).  

 
Check “Yes – Describe applicable hydrologic conditions of concern below” and provide detailed 
calculations to show that HCOCs are addressed. For projects that are potentially susceptible to 
hydromodification impacts, it must be demonstrated that: 

a. The post-development runoff volume does not exceed the pre-development runoff volume for 
the 2-yr, 24-hr storm event by more than 5 percent, and  

b. The time of concentration of post-development runoff for the 2-yr, 24-hr storm event is not 
less than the time of concentration of the pre-development condition for the 2-yr, 24-hr storm 
event by more than 5 percent. Note that the TGD has errors concerning the time of 
concentration requirements. 

2. Multiple Sections (i.e. Section II.4, Section IV.3.1, WQMP Exhibit) – It is unclear what BMPs are 
proposed. The WQMP describes the use of proprietary biotreatment systems (i.e. modular 
wetland systems); however, Section II.4 and Section IV.3.1 provide inconsistent information 
regarding the use of Hydraulic Source Control (HSC) BMPs. For instance, Section IV.3.1 states that 
“Hydraulic Source Control (HSCs) are not proposed;” however, Section II.4 indicates that 
“Hydraulic Source Control measures are being implemented” (i.e. HSC-2, HSC-3). Additionally, the 
WQMP Exhibit indicates Bioretention with no under drains (INF-3), Catch Basins with water 
quality inserts, Detention/Water Quality Basins, Impervious Area Dispersion (HSC-2), and Street 
Trees (HSC-3) are proposed. All BMPs must be described and the WQMP must be accurate and 
consistent throughout. 
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3. Geotechnical Investigation – The Geotechnical Report does not adequately demonstrate 
infiltration to be feasible or infeasible at the site. The MS4 Permit requires for infiltration to be 
implemented unless deemed technically infeasible. The following, but not limited to, items must 
be addressed: 

a. The Geotechnical Report states the “project site was formerly used for oil production” and 
indicated that rough grading that occurred between 1997 and 1999 included “removal and 
stocking of crude oil-affected native soils.” To demonstrate infiltration is infeasible due to 
pollutant mobilization, a geotechnical engineer (or equivalent) must evaluate the site and 
certify that there is onsite contamination which will pose a risk to the groundwater quality. 
Include a letter signed and stamped with wet ink application by a California licensed 
geotechnical engineer (or equivalent) stating that contamination exists onsite and 
implementing infiltration BMPs will result in contamination of the groundwater. If infiltration 
is infeasible due to contaminated soils risk to groundwater, include justification of the use of 
biofiltration BMPs and provide a description within the WQMP (i.e. state the following or 
similar; “Infiltration is infeasible onsite due contaminated soils risk to groundwater, resulting 
in a concern for groundwater contamination and pollutant mobilization”).  

b. Infiltration Rate:  The geotechnical investigation identifies the infiltration potential of the site; 
however, a generalized evaluation of the site soils cannot be utilized to determine infiltration 
infeasibility. A site-specific percolation test demonstrating infiltration is infeasible due to a 
measured infiltration rate of saturated in-situ soils less than 0.3 inches per hour is required. 

a. Groundwater Depth Analysis:  The report provides groundwater was encountered at 29’ BSG; 
however, it must be shown that the seasonally high groundwater depth is within 5-10 feet 
below the base of an infiltration BMP (depending on the BMP type) to demonstrate 
infiltration infeasibility. Site-specific, seasonally high groundwater must be explored. 
Seasonally high groundwater refers to data points collected during different seasons and 
occurring at locations on or near the project site [specifically, the shallowest recorded 
measurements in each water year, defined as October 1 through September 30 (of the 
following year) are averaged for all years on record].  

4. DCV (Sections IV.1, IV.2.2, Attachment C - Worksheet D) – It is unclear how several DCV 
calculations were derived (i.e. step-by-step calculations must be provided). The following, but not 
limited to, items must be addressed: 

a. Tributary Area: “Tributary area” is provided for each ‘developed’ DMA (i.e. totaling 175.6 
acres) in Section IV.1; however, the WQMP does not provide adequate description of the 
tributary area (i.e. offsite run-on) for each DMA accounted for in the DCV sizing calculations. 
Furthermore, the “tributary area” provide for each ‘developed’ DMA in Worksheet D is 
significantly different from the tributary area provided in Sections IV.1 & IV.2.2. Note, this 
comment applies to the revision of Section IV.2.2 as well, which provides inconsistent values 
for the DCV from Section IV.1. 

b. Impervious Fraction: The impervious fraction of each DMA could not be verified without a 
detailed description provided in Section II.1 for each DMA.   

5. BMP Sizing (Attachment C - Worksheet D) – Each individual BMP must be separately sized 
accounting for the drainage areas flowing to each BMP. For instance, DMAs C & E indicate that 
each DMA will include (2) MWS units; however, it cannot be assumed that a percentage of that 
drainage area will flow to one BMP and the rest will flow to the other BMP. A full analysis of the 
tributary areas to each BMP must be performed. 

WQMP CHECKLIST 
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6. BMP Sizing (Section IV.3.4) – It must be demonstrated that each LID BMP is sized to treat the DCV 
(or Design Flowrate) for the corresponding DMA (or tributary area). For instance, Section IV.3.4 
indicates a MWS-4-4 unit is proposed in DMA F, which has a treatment capacity of 0.052 cfs; 
however, the design flowrate for DMA F is indicated as 0.28 cfs. This cannot be accepted as the 
proposed LID BMP would be undersized.  

7. Hydrology Analysis – A Hydrology Analysis report was provided as an attachment to the WQMP; 
however, the Hydrology Analysis report provides inconsistent information with the WQMP. For 
instance, the Hydrology Analysis indicates the proposed project area is 197.93 acres vs. 150.8 acres. 
Revise the WQMP to detail any offsite run-on occurring at the site.  

8. Title Page – The site address is indicated as 1302 West Imperial Highway; however, throughout the 
WQMP the site address is listed as 1400 South La Habra Hills Drive. Revise the WQMP to provide 
accurate and consistent information throughout. The title page must be signed and stamped with 
wet ink application by a California licensed civil engineer prior to Preliminary WQMP approval.  

9. Owner’s Certification – Michael Battaglia is listed as “Vice President Project Development” on the 
owner’s certification form. The owner or approved signatory must sign and date the certification 
with wet ink application prior to Preliminary WQMP approval. An approved signatory must be a 
partner to the company which owns the title to the land, or equivalent.  

10. Engineer’s Certification Page – The form must be included (see attached), signed, dated, and 
stamped with wet ink application by a California licensed civil engineer. 

11. Section II.1, Narrative Project Description – The WQMP indicates the proposed condition consists of 
“3.4 acres of D.G. trails” and identifies this land-use as a pervious area; however, this surface would 
be considered impervious. Revise narrative and calculations to show the decomposed granite as an 
impervious surface. Note, this comment applies to the revision of the WQMP Exhibit as well.  

12. Section II.1, Narrative Project Description – Provide a detailed description of the 
impervious/pervious condition for each DMA, which will be utilized to confirm the DCV calculations 
provided throughout the WQMP.  

13. Section II.1, Narrative Project Description – The WQMP indicates the project will “include 16.3 acres 
of private and public streets.” Revise the WQMP to provide further description of any infrastructure 
that will transfer to public agencies (City, County, Caltrans, etc.) as well as any streets, roads or 
sidewalks that are planned and constructed as part of this WQMP, even if they will become 
dedicated public right-of-way upon project completion. 

14. Sections IV.2.2 & IV.3.4, and Attachment C – The WQMP provides tables which indicates the design 
flowrate for several DMAs; however, it is unclear how these values were derived. Note, design 
flowrate calculations are also provided in Attachment C (i.e. Worksheet D); however, the tributary 
area is inconsistent with the information provided throughout the WQMP. Revise WQMP to provide 
step-by-step calculations which validate this information. Note, the design flowrates provided in 
Section IV.2.2 are significantly different from the corresponding design flowrates provided in Section 
IV.3.4. All information must be accurate and consistent throughout.  

15. Plans – The WQMP Exhibit does not contain much of the information necessary to fully evaluate the 
site. If only the WQMP Exhibit is available at this time, the WQMP Exhibit must indicate the quantity 
and make/model for each LID BMP, locations of all LID BMPs, cross-sectional details of each LID 
BMP, conveyance systems, drainage connections, overflow processes, etc. Note, the entire project 
site (100%) must be treated with LID BMPs prior to being discharged. 

WQMP CHECKLIST 
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16. Plans – Full-sized copies (24’’x36’’ or larger) of all plans signed, stamped, and dated with wet ink 
application by a California licensed civil engineer must be provided prior to Preliminary WQMP 
approval. 

17. Plans – The WQMP (Section II.4) indicates that several DMAs will ultimately discharge to “existing 
…City of La Habra storm drain lines” after stormwater treatment; however, it is unclear if the LID 
BMPs will directly connect to the storm drain lines or be discharged at grade. The WQMP and the 
Plans must clearly indicate how treated stormwater is ultimately conveyed offsite. Additionally, any 
connections to the back of a catch basin and/or storm drain line must be approved by the City of La 
Habra. Proof of approval must be provided. 

18. Section VI, WQMP Exhibit – The proposed drainage in DMA F is unclear. Provide drainage arrows 
which indicate conveyance to the proposed LID BMP, and indicate how treated stormwater is 
conveyed from the LID BMP offsite. 

19. Section VI, WQMP Exhibit – The WQMP (Section IV.3.4) indicates (1) MWS unit is proposed for DMA 
A and DMA B, and (2) MWS units are proposed for DMA C; however, the WQMP Exhibit appears to 
indicate 2 MWS units are proposed for DMA A, (2) MWS units are proposed for DMA B, and (3) MWS 
units are proposed for DMA C. Revise the WQMP Exhibit and/or the WQMP to provide accurate and 
consistent information throughout.  Additionally, the WQMP must provide the make/model for the 
MWS units proposed for each DMA.    

20. Section VI, WQMP Exhibit – Provide the owner/developer name in the title block of the exhibit/map. 
Additionally, indicate match lines on all exhibit sheets. 

21. Section IV, WQMP Exhibit – One of the WQMP Exhibits provides acreage for DMAs which are 
significantly different from the acreage provided throughout the WQMP. All information must be 
accurate and consistent throughout. Two documents are titled “WQMP Exhibit;” however, the 
documents must be revised to provided different titles and/or indicate sequential sheet numbers to 
avoid confusion.  

22. Attachment C, Worksheet D – It is unclear how the Time of concentration (Tc) values were derived. 
Calculations for Tc must be provided following the TGD guidelines (Appendix IV.2). It appears as 
though the results of a hydraulic analysis are provided in a supplemental Hydrology Analysis report; 
however, it is unclear that the 85th percentile storm depth was analyzed (i.e. the Hydrology Analysis 
utilizes the 2-yr, 24-hr storm depth, etc.). Also, see comment herein regarding inconsistency 
between the WQMP and Hydrology Analysis Report. 

WQMP CHECKLIST 
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ENGINEER’S CERTIFICATION 
 

WATER QUALITY MANAGEMENT PLAN 
 

Preparer (Engineer) Certification 

Preparer (Engineer): 
Title       PE Registration #       

Company       

Address       

Email       

Telephone #       

I hereby certify that this Water Quality Management Plan is in compliance with, and meets the 
requirements set forth in, Order No. R8-2009-0030/NPDES No. CAS618030, of the Santa Ana Regional 
Water Quality Control Board. 

Preparer 
Signature       Date       

Place 

Stamp  

Here  
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 1 s t  P l a n  C h e c k  C o m m e n t  R e s p o n s e   
 

 
 
 
 
 
 
 
 
 
 

Comment Number and Response to Comment 
 

1 HCOCs – Section II.3 currently shows “No – Show Map;” however, according to the HCOC map, 
this site is in an area susceptible to hydromodification (i.e. horizontal blue strip area indicates site 
is located in “potential areas of erosion, habitat, & physical structure susceptibility), and the site 
ultimately discharges to stabilized earthen channels (i.e. stabilized earthen channels are not 
considered “engineered and/or hardened”). 
 
Check “Yes – Describe applicable hydrologic conditions of concern below” and provide detailed  
calculations to show that HCOCs are addressed. For projects that are potentially susceptible to  
hydromodification impacts, it must be demonstrated that: 
 

Response:  Although the project site is situated within the “blue striped areas”, the developed project 
will discharge directly into Coyote Creek.  Portions of the site will discharge into the earthen 
stabilized  portion of the creek while other portions will discharge into engineered and hardened 
portions of the channel.   

 
 Per an email with J.T. Yean with O.C. Public Works, dated 10-19-2016 (attached), “Stabilized 

channels (earthen, rip-rap, concrete and other engineered channels) do not have HCOC concern.” 
 
 Furthermore, once developed, the blue stripe designation will be removed. 

 
2 Multiple Sections (i.e. Section II.4, Section IV.3.1, WQMP Exhibit) – It is unclear what BMPs are 

proposed. The WQMP describes the use of proprietary biotreatment systems (i.e. modular wetland 
systems); however, Section II.4 and Section IV.3.1 provide inconsistent information regarding the 
use of Hydraulic Source Control (HSC) BMPs. For instance, Section IV.3.1 states that “Hydraulic 
Source Control (HSCs) are not proposed;” however, Section II.4 indicates that “Hydraulic Source 
Control measures are being implemented” (i.e. HSC-2, HSC-3). Additionally, the WQMP Exhibit 
indicates Bioretention with no under drains (INF-3), Catch Basins with water quality inserts, 
Detention/Water Quality Basins, Impervious Area Dispersion (HSC-2), and Street Trees (HSC-3) 
are proposed. All BMPs must be described and the WQMP must be accurate and consistent 
throughout 

 
Response:  Updated section IV 3.1 to reflect the use of LID, HSC 2 & 3 
 
3 Geotechnical Investigation – The Geotechnical Report does not adequately demonstrate 

infiltration to be feasible or infeasible at the site. The MS4 Permit requires for infiltration to be 
implemented unless deemed technically infeasible. The following, but not limited to, items must 
be addressed 

 

Attn:  Date: January 18, 2018 

P/C Log # PWQMP 2nd review responses Project: 0766 

 Rancho La Habra     

From: Brian Lowell Phone: 951-509-7055 

Company: Hunsaker & Associates W.O. No.:  
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Response:  In accordance with your request, LGC Geotechnical , Inc . (LGC Geotechnical) has 
prepared this memorandum to respond to Comment No. 3 within the City of La Habra WQMP 
checklist dated January 24, 2017 (City of La Habra, 2017) for the proposed Rancho La Habra 
Residential Development, VTTM 17845, City of La Habra, California.  

 
 Site soils (i.e., bedrock, fill and alluvium) are predominately fine-grained silts and clays which 

have infiltration rates below 0.3 inches per hour. This is a hillside project and our experience 
indicates the vast majority of landslides are caused by inappropriate handling of 
surface/subsurface water. Additionally, a portion of the site is located in a State of California 
Seismic Hazard Zone for liquefaction potential. Intentional storm water infiltration would result in 
significant increased risks of geotechnical hazards such as liquefaction and landslides and 
therefore is not recommended. Refer to storm water infiltration infeasibility outlined in Section 
2.4.2.4 of the Technical Guidance Document (County of Orange, 2013) .  

 
4 DCV (Sections IV.1, IV.2.2, Attachment C - Worksheet D) – It is unclear how several DCV 

calculations were derived (i.e. step-by-step calculations must be provided). The following, but not 
limited to, items must be addressed:  

a. Tributary Area: “Tributary area” is provided for each ‘developed’ DMA (i.e. totaling 
175.6 acres) in Section IV.1; however, the WQMP does not provide adequate description 
of the tributary area (i.e. offsite run-on) for each DMA accounted for in the DCV sizing 
calculations. Furthermore, the “tributary area” provide for each ‘developed’ DMA in 
Worksheet D is significantly different from the tributary area provided in Sections IV.1 
& IV.2.2. Note, this comment applies to the revision of Section IV.2.2 as well, which 
provides inconsistent values for the DCV from Section IV.1. 

b. Impervious Fraction: The impervious fraction of each DMA could not be verified 
without a detailed description provided in Section II.1 for each DMA. 

 
Response:  Attachment C has a majority of the supporting calculations.  Section IV.1 was revised and 

more detail was added. Section IV.2.2 is more of a summary of the calculations presented in 
attachment C and section IV.1   

      
        The entirety of the document has been revised and updated to ensure continuity throughout. 
 

a. Tributary areas have been updated in section II.4 and contains a very detailed breakdown 
of the pervious and impervious areas, by DMA.  Additionally, the scope of the WQMP 
consists of 150.8 acres with additional off-site 47 acres flowing through the DMA ‘C’, 
not tributary, and connects directly to the municipal storm drain system.  This is further 
detailed in section II.1  Hydrology report scope is 197.8 acres, WQMP scope is 150.8 
acres because the 47 acres bypass the site. 
 

b. Detailed description was added to section II.1 
 
5 BMP Sizing (Attachment C - Worksheet D) – Each individual BMP must be separately sized 

accounting for the drainage areas flowing to each BMP. For instance, DMAs C & E indicate that 
each DMA will include (2) MWS units; however, it cannot be assumed that a percentage of that 
drainage area will flow to one BMP and the rest will flow to the other BMP. A full analysis of the 
tributary areas to each BMP must be performed. 

 
Response:  The MWS will be installed on the effluent pipe of each basin.  Multiple systems will be 

installed in parallel, forcing the entire DCV for the corresponding DMA to flow through the 
modular wetland system.  The lowest orifice of the outlet structure will be above the DCV water 
surface level, therefore the entire DCV will be treated within 48-hours.  This applies to DMA A, B 
& C. 
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 DMA E is tributary to two existing catch basins, each basin will be retrofitted with a MWS 
immediately upstream to catch and treat the DCV.  The geometry of the site divides the DMA into 
approximately 2 equal half’s (due to the crown of the street). 

 
 DMA F proposes one single MWS which will treat the DMA in its entirety. 
 
6 BMP Sizing (Section IV.3.4) – It must be demonstrated that each LID BMP is sized to treat the 

DCV (or Design Flowrate) for the corresponding DMA (or tributary area). For instance, Section 
IV.3.4 indicates a MWS-4-4 unit is proposed in DMA F, which has a treatment capacity of 0.052 
cfs; however, the design flowrate for DMA F is indicated as 0.28 cfs. This cannot be accepted as 
the proposed LID BMP would be undersized. 

 
Response:  IV 3.4 has been updated accordingly. 
 
7 Hydrology Analysis – A Hydrology Analysis report was provided as an attachment to the WQMP; 

however, the Hydrology Analysis report provides inconsistent information with the WQMP. For 
instance, the Hydrology Analysis indicates the proposed project area is 197.93 acres vs. 150.8 
acres. Revise the WQMP to detail any offsite run-on occurring at the site. 

 
Response:       In the existing condition, 47.0 acres located off-site, southerly and upstream of the 
proposed development, have potential to generate run-on tributary to DMA ‘C’.  The limits of the 
hydrology study were expanded to include this offsite area.  However, the proposed condition will 
route the potential run-on from the off-site tributary area around the site and directly connect to the 
existing municipal storm drain system within Beach Boulevard.  By bypassing the site, these 47 acres 
are not within the scope of the WQMP and are not included  the DCV calculations for DMA ‘C’.  For 
clarity in comparing the supporting hydrology analysis study area to the study area of this P.W.Q.M.P., 
the area breakdown is as follows: 
 

• On-site proposed development area   = 115.4 acres 

• On-site undeveloped area    =   35.4 acres 

Total WQMP Study Area (omitting offsite area)  =  150.8 acres 
 

• Offsite area tributary through drainage area ‘C’  =   47.0 acres 

Total Hydrology Study Area                              = 197.8 acres 
 
8 Title Page – The site address is indicated as 1302 West Imperial Highway; however, throughout 

the WQMP the site address is listed as 1400 South La Habra Hills Drive. Revise the WQMP to 
provide accurate and consistent information throughout. The title page must be signed and 
stamped with wet ink application by a California licensed civil engineer prior to Preliminary 
WQMP approval. 
 

Response:  Updated site address to reflect 1400 South La Habra Hills Drive. 
 
9 Owner’s Certification – Michael Battaglia is listed as “Vice President Project Development” on 

the owner’s certification form. The owner or approved signatory must sign and date the 
certification with wet ink application prior to Preliminary WQMP approval. An approved 
signatory must be a partner to the company which owns the title to the land, or equivalent. 

 
Response:  Michael Battaglia is an approved signatory, the forms will be wet signed by him. 
 
10 Engineer’s Certification Page – The form must be included (see attached), signed, dated, and 

stamped with wet ink application by a California licensed civil engineer. 
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Response:  Noted.  Certification added to certification section of report. 
 
11 Section II.1, Narrative Project Description – The WQMP indicates the proposed condition consists 

of “3.4 acres of D.G. trails” and identifies this land-use as a pervious area; however, this surface 
would be considered impervious. Revise narrative and calculations to show the decomposed 
granite as an impervious surface. Note, this comment applies to the revision of the WQMP Exhibit 
as well. 

 
Response:  Revised section to reflect D.G. Trail as ‘Impervious’ 
 
12 Section II.1, Narrative Project Description – Provide a detailed description of the 

impervious/pervious condition for each DMA, which will be utilized to confirm the DCV 
calculations provided throughout the WQMP 

 
Response:  For clarity, detailed description was added to section II.4 
 
13 Section II.1, Narrative Project Description – The WQMP indicates the project will “include 16.3 

acres of private and public streets.” Revise the WQMP to provide further description of any 
infrastructure that will transfer to public agencies (City, County, Caltrans, etc.) as well as any 
streets, roads or sidewalks that are planned and constructed as part of this WQMP, even if they 
will become dedicated public right-of-way upon project completion 

 
Response:  Added narrative to II.1 describing all streets are to be HOA owned and maintained with 

exception to La Habra Hills Drive whose right-of-way will be transferred to the City along with 
maintenance responsibility. 

 
14 Sections IV.2.2 & IV.3.4, and Attachment C – The WQMP provides tables which indicates the 

design flowrate for several DMAs; however, it is unclear how these values were derived. Note, 
design flowrate calculations are also provided in Attachment C (i.e. Worksheet D); however, the 
tributary area is inconsistent with the information provided throughout the WQMP. Revise 
WQMP to provide step-by-step calculations which validate this information. Note, the design 
flowrates provided in Section IV.2.2 are significantly different from the corresponding design 
flowrates provided in Section IV.3.4. All information must be accurate and consistent throughout. 

 
Response:  Report has been updated to ensure consistency throughout.  Additional calculations have 

been added and WinTR-55 was utilized to determine time of concentration.  A print out was 
included in attachment ‘C’ for reference. 

 
15 Plans – The WQMP Exhibit does not contain much of the information necessary to fully evaluate 

the site. If only the WQMP Exhibit is available at this time, the WQMP Exhibit must indicate the 
quantity and make/model for each LID BMP, locations of all LID BMPs, cross-sectional details of 
each LID BMP, conveyance systems, drainage connections, overflow processes, etc. Note, the 
entire project site (100%) must be treated with LID BMPs prior to being discharged. 

 
Response:  The P-WQMP narrative has been revised to help clarify the proposed project.  The 

tentative tract map has been included in the WQMP as a supporting document.  Improvement 
plans have not been prepared at this time, as the project is still in the planning and entitlement 
phase.  It is our belief that the tentative tract map in conjunction with the WQMP and all of its 
supporting attachments provides sufficient detail to support the drainage pattern and BMP design  
indicated in this “Preliminary WQMP”.   
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16 Plans – Full-sized copies (24’’x36’’ or larger) of all plans signed, stamped, and dated with wet ink 
application by a California licensed civil engineer must be provided prior to Preliminary WQMP 
approval.  

 
Response:  This is a second request for signed and stamped improvement plans.  This project is 

seeking entitlement at this time, improvement plans have not been prepared and will not be 
prepared prior to the tentative tract maps approval.  A copy of the TTM has been included in place 
of improvements. 

 
17 Plans – The WQMP (Section II.4) indicates that several DMAs will ultimately discharge to 

“existing …City of La Habra storm drain lines” after stormwater treatment; however, it is unclear 
if the LID BMPs will directly connect to the storm drain lines or be discharged at grade. The 
WQMP and the Plans must clearly indicate how treated stormwater is ultimately conveyed offsite. 
Additionally, any connections to the back of a catch basin and/or storm drain line must be 
approved by the City of La Habra. Proof of approval must be provided. 

 
Response:  Added a new first paragraph to section II.4 describing how modular wetlands function.  

The modular wetland system is a prefabricated structure that outlets underground to either an 
existing or proposed storm drain network.  The system does not discharge at grade. 

 
18 Section VI, WQMP Exhibit – The proposed drainage in DMA F is unclear. Provide drainage 

arrows which indicate conveyance to the proposed LID BMP, and indicate how treated 
stormwater is conveyed from the LID BMP offsite. 

Response:  Added flow arrows to BMP map for DMA ‘F’. 
 
19 Section VI, WQMP Exhibit – The WQMP (Section IV.3.4) indicates (1) MWS unit is proposed 

for DMA A and DMA B, and (2) MWS units are proposed for DMA C; however, the WQMP 
Exhibit appears to indicate 2 MWS units are proposed for DMA A, (2) MWS units are proposed 
for DMA B, and (3) MWS units are proposed for DMA C. Revise the WQMP Exhibit and/or the 
WQMP to provide accurate and consistent information throughout. Additionally, the WQMP must 
provide the make/model for the MWS units proposed for each DMA. 

 
Response:  The exhibit has been updated to reflect the correct number of MWS per DMA. 
 
20 Section VI, WQMP Exhibit – Provide the owner/developer name in the title block of the 

exhibit/map. Additionally, indicate match lines on all exhibit sheets. 
 
Response:  Added Owner and Developer to title block of exhibits.  Added match-lines to exhibits 
 
21 Section IV, WQMP Exhibit – One of the WQMP Exhibits provides acreage for DMAs which are 

significantly different from the acreage provided throughout the WQMP. All information must be 
accurate and consistent throughout. Two documents are titled “WQMP Exhibit;” however, the 
documents must be revised to provided different titles and/or indicate sequential sheet numbers to 
avoid confusion. 

 
Response:  Exhibits have been updated accordingly. 
 
22 Attachment C, Worksheet D – It is unclear how the Time of concentration (Tc) values were 

derived. Calculations for Tc must be provided following the TGD guidelines (Appendix IV.2). It 
appears as though the results of a hydraulic analysis are provided in a supplemental Hydrology 
Analysis report; however, it is unclear that the 85th percentile storm depth was analyzed (i.e. the 
Hydrology Analysis utilizes the 2-yr, 24-hr storm depth, etc.). Also, see comment herein regarding 
inconsistency between the WQMP and Hydrology Analysis Report. 
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Response:  Section II.4 addresses inconsistent areas between WQMP and Hydrology reports.  In 
general, there is 47 acres that flow through, bypassing DMA ‘C’.  These 47 acres had to be 
accounted for in the hydrology analysis, but are not tributary to the basins or BMPs, and were 
therefore omitted from the WQMP. 

 
 The time of concentration was determined by the hydrology analysis, and has since been revised 

and determined through the WinTR-55 software, per the TGD requirements.  Print-outs have been 
included in attachment ‘C’. 

 



LGC 
Geotechnical. Inc. 

To: 

Attention: 

From: 

Subject: 

References: 

PROJECT MEMORANDUM 

Cal Atlantic Homes 
15360 Barranca Parkway 
Irvine, California 92618 

Date: January 10, 2018 
Project No.: 14057-01 

Mr. Michael Battaglia 

Dennis Boratynec, GE 27~ "")'.3 

Geotechnical Response to City of La Habra Priority Water Quality Management (WQMP) 
Comment No. 3 dated January 24, 2017, Proposed Rancho La Habra Residential 
Development, VTTM 17845, City of La Habra, California 

City of La Habra, 2017, Priority Water Quality Management (WQMP) Checklist, 1400 
South La Habra Hills Drive, dated January 24, 2017. 

County of Orange, 2013, Technical Guidance Document for the Preparation of 
Conceptual/Preliminary and/or Project Water Quality Management Plans (WQMPs), Exhibit 
7.III, December 20, 2013. 

LGC Geotechnical, Inc., 2016, Preliminary Report for Proposed Rancho La Habra, 
Residential Development, VTTM 17845, City of La Habra, California, Project No. 14057-01 , 
dated June 23, 2016. 

In accordance with your request, LGC Geotechnical, Inc. (LGC Geotechnical) has prepared this 
memorandum to respond to Comment No. 3 within the City of La Habra WQMP checklist dated January 24, 
2017 (City of La Habra, 2017) for the proposed Rancho La Habra Residential Development, VTTM 17845, 
City of La Habra, California. 

Site soils (i.e., bedrock, fill and alluvium) are predominately fine-grained silts and clays which have infiltration 
rates below 0.3 inches per hour. This is a hillside project and our experience indicates the vast majority of 
landslides are caused by inappropriate handling of surface/subsurface water. Additionally, a portion of the site 
is located in a State of California Seismic Hazard Zone for liquefaction potential. Intentional storm water 
infiltration would result in significant increased risks of geotechnical hazards such as liquefaction and 
landslides and therefore is not recommended. Refer to storm water infiltration infeasibility outlined in Section 
2.4.2.4 of the Technical Guidance Document (County of Orange, 2013). 

Should you have any questions regarding this memorandum, please do not hesitate to contact our office. 

V 
131 Calle Iglesia, Suite 200, San Clemente, CA 92672 '·1 i (949) 369-6141 «!JJ: www.lgcgeotechnical.com 
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