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Section 1 Introduction
 
1.1 Project Description and Purpose 
This Drainage Report is provided in support ofthe proposed Waterman Industrial Center in San Bernardino, 
California. The 25.25 acre site is located southwest of the intersection of Waterman Avenue and Dumas 
Street. See Figure 1-1 below for a project location map. The existing site is a combination of residential 
properties, vacant lots, a church site and a golf driving range. Although the existing land use is comprised 
of light industrial and open space, the project site will be revised for light industrial land use. The proposed 
site development will include an industrial building with mezzanine space, loading docks and parking and 
drive isles for auto and truck traffic. This drainage report includes the existing and proposed conditions 
hydrologic analyses, onsite underground infiltration basin analysis, and design of the onsite drainage 
systems. 

The project location is shown below in Figure 1-1. 
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Figure 1-1 

1.2 Watershed Description 
The project is located in moderately sloped terrain that generally slopes from the northeast towards the 
south and southwest. Existing drainage flows are primarily shallow sheet flow, which discharges onto the 
golf course property to the west and southwest. Runoff within the public street sections remains in the curb 
and gutter along Waterman Avenue and within the curb and gutter, asphalt concrete dike or shoulder of 
Dumas Street. The proposed onsite tributary area is approximately 25.25 acres. 
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2.1 Topography 
The project area is part of a primarily urban watershed that eventually drains to Twin Creek Channel and 
to the Santa Ana River. The project site does not contain significant hills or depressions. The onsite 
watershed slopes gradually from the northeastern corner of the site near the intersection of Waterman 
Avenue and Dumas Street (approximately elevation 1,014.0) to the west and southwestern corner of the 
site (approximately elevation 1,004.5). Overland flows exit the site along the west and southwest project 
boundary. Dumas Street which borders on the north slopes to the west and Waterman Avenue which 
borders on the east slopes to the south. Existing site topography was created from aerial mapping performed 
on April 9, 2015 by the Photo Geodetic Corporation. 

2.2 Precipitation 
Precipitation values for the hydrologic analysis were determined from site specific precipitation frequency 
estimates published online in the National Oceanic and Atmospheric Administration (NOAA) Atlas 14. 
For this site, within the City of San Bernardino, California, the 100-year, I-hour storm precipitation value 
used in the calculations was 1.59 inches. Per the County ofSan Bernardino Hydrology Manual Addendum 
for Arid Regions (April 20 I0), estimates of higher frequency and smaller duration events were also taken 
directly from NOAA Atlas 14. Appendix A contains the site specific tabular output from NOAA Atlas 14. 

2.3 Soil Types 
The type of soil and soil conditions are major factors affecting infiltration and resultant storm water runoff. 
The Natural Resources Conservation Service (NRCS) has classified soils into four general hydrologic soil 
groups for comparing infiltration and runoff rates. The groups are based on properties that influence runoff, 
such as water infiltration rate, texture, natural discharge and moisture condition. The runoff potential is 
based on the amount of runoff at the end of a long duration storm that occurs after wetting and swelling of 
the soil not protected by vegetation. 

The Hydrologic Soils Group Map from the County of San Bernardino's Hydrology Manual was utilized to 
obtain the soil type for the project site. From Figure C-14, it was determined that the entire project site is 
comprised of Hydrologic soil group A. Group A soils typically have high infiltration rates even when 
thoroughly wetted and consisting chiefly ofdeep, well-drained sands or gravels. These sandy silt soils have 
low runoff potential and a high rate of water transmission. Initial geotechnical tests of the site conducted 
by NorCal Engineering Soils and Geotechnical Consultants in April 2015, indicate that the site contains 
soils with infiltration rates of approximately 2.5 inches per hour. 

2.4 Land Use 
The current site is contains a combination of residential homes, a church and a golf driving range to the 
south. The land use as defined by the City of San Bernardino is a combination of industrial and open space, 
which will be revised to be a comprehensive industrial for the purpose of this project. 

2.5 Groundwater 
Groundwater levels in the project area were measured during initial geotechnical testing performed in April 
2015 by NorCal Engineering Soils and Geotechnical Consultants. Borehole investigations indicated 
groundwater at a depth approximately 40 feet below the ground surface. The proposed drainage facilities 
are not expected to be impacted by groundwater due to the large measured depth below the surface. 
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2.6 FEMA Mapping 
The project site is covered by Map Numbers 06071 C8683H and 06071 C8684H of the FEMA Flood 
Insurance Rate Map (FIRM) for San Bernardino County, California and Incorporated Areas. A majority of 
the project site is located within Flood Zone A, while a smaller portion in the southeast corner is located in 
Flood Zone X. Flood Zone A has a I% annual change of flood hazard and Flood Zone X has a 0.2% annual 
chance of flood hazard. The effective FEMA maps is dated November 28. 2008 and are provided in 
Appendix B. A Letter of Map Amendment (LOMA) for removal of the project from Zone X has been 
filed and approved with FEMA, see Appendix B for documentation 
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Section 3 Existing Drainage Facilities
 

3.1 Existing Drainage Facilities Summary 
The project site overland flows from the northeast/east to west/southwest. There are no existing drainage 
facilities on the project site. 

Runoffwithin Waterman Avenue is conveyed south towards the Santa Ana River within the curb and gutter 
and runoff within Dumas Street is conveyed to the west towards Twin Creek channel through a variety of 
roadside improvements such as curb and gutter, asphalt concrete dike and earthen shoulders. Waterman 
Avenue has an existing 36-inch storm drain main conveying flows to the south towards the Santa Ana 
River. The City has indicated that this storm drain system is under capacity. There is no additional drainage 
systems in the area or on site. 

3.2 Erosion and Sedimentation 
The proposed commercial site will be approximately 90% impervious with landscaped slopes and parkway 
landscaped areas. Graded and disturbed areas will be re-vegetated and landscaped to minimize erosion. 
The post construction site will have minimal risks of erosion occurring given proper plant establishment 
and transport of sediments downstream will be significantly reduced by means of pretreatment and an onsite 
underground infiltration/retention basin with no offsite discharge location. It will be critical to maintain 
construction site BMP's throughout the construction duration. 
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Section 4 Hydrologic Analysis 

4.1 Methodology 
A Modified Rational Method analysis was used to calculate peak flows for the 2-year, 10-year. 25-year, 
and 1OO-year storm events under existing and proposed conditions. This method follows the procedure 
described in Section 0 of the San Bernardino County Hydrology Manual (November 1986). Advanced 
Engineering Software (AES) was used to estimate times of concentration and peak flow rates with the 
Modified Rational Method. 

The Unit Hydrograph method was also prepared for the 100 year storm event for the purpose of infiltration 
basin sizing. Methods within Section E of the San Bernardino County Hydrology Manual were followed. 
A hydrograph was prepared using the Civil Design Computer Program (San Bernardino module). 

Geometry 
Sub-basin boundaries, initial subareas, and flow paths were delineated for each sub-basin with AutoCAD 
Civil 3D software. These hydrologic parameters are shown for existing conditions and proposed conditions 
in Exhibit C-l and Exhibit C-2 of Appendix C. Point elevations and surfaces within Civil 3D were also 
used to determ ine flow path slopes and estimate the shape of routing reaches. A summary of the ex isting 
condition and proposed condition inputs into the AES models are included in Appendix D. The proposed 
condition sub-basins were each given a sub-basin 10. The sub-basin routing nodes in AES are based on 
the sub-basin 10 plus an increment of 1 as flows are routed downstream. For example, the AES input for 
the existing condition sub-basin 1.0 is an initial sub-area from node 100 to 101 and overland flow from 101 
to 102. The flow output from AES for each sub-basin was entered into the hydraulic model which is a 
conservative approach. 

Intensity and Time ofConcentration 
Rainfall amounts for 5-minute, 10-minute, 15-minute, 30-minute, and 60-minute duration events were taken 
from NOAA Atlas 14 output and the corresponding intensities simply calculated as point precipitation over 
duration. This Intensity-Duration table was then input directly into AES for each storm frequency. AES 
software was used to calculate the appropriate time of concentration for each sub-basin, except for the 
rooftop sub-basins. These are small, impervious sub-basins that have short travel times, so the minimum 
time of concentration, 5 minutes, was used without inputting the geometry into AES. 

The time of concentration calculated in the AES software was used in the Civil Design software for the unit 
hydrograph method. The Tc was directly input into the software allowing it to calculate the lag time to use 
in the analysis of the hydrograph development. 

RunoffCoefficient and Loss Rates 
AES software was used to calculate loss rates and subsequent runoff coefficients for each sub-basin based 
on land use type, hydrologic soil group, and Antecedent Moisture Condition (AMC). The existing 
conditions land utilized for the model was residential, one dwelling unit per acre for the north residential 
areas, and natural grass with good cover for the south driving range area. The proposed conditions land 
use is industrial, which is defined as 90% impervious. Hydrologic soil group A was used for the entire site. 
The AMC is a commonly used index used to describe how saturated a soil is before the design storm occurs. 
AMC III, when the watershed is assumed to already be saturated, was used for the 100-year storm analysis. 
AMC II, a moderately wet condition, was used for the 25-year and 10-year analyses and AMC 1, a 
moderately dry condition, was used for the 2-year analysis (as defined in the San Bernardino County 
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Hydrology Manual). The unit hydrograph method uses the same loss rates as the AES software for the 
Rational Method. 

4.2 Hydrologic Results 
The Existing Conditions Drainage Map, Exhibit C-l that corresponds to the existing condition rational 
method can be located in Appendix C. Full output from the existing condition hydrology AES models are 
provided in Appendix D. A summary of the existing conditions peak flows is shown in Table 4-1. 

Sub-basin Sub-basin Area 
10 (ac) 

0.57 
13.10 

1.0 
1.1 
2.0 0.92 

10.722.1 
Total 25.31 

r,abl 4 1 E " Cond" H d I Resu ts e - : xlstmJ! ItlOns rYI ro o/:y I 

Qz 

(ds) 

0.1 
1.7 
0.0 
<0.1 

N/A 

Ql0 

(ds) 
Qzs 

(ds) 
Ql00 

(ds) 

0.5 0.8 1.3 
5.0 9.2 20.1 
0.4 0.7 1.4 
0.7 4.4 13.6 
6.6 15.1 36.5 

*The total Q's shown above are the combined peak discharge values at the west property limits 
and not the sum of the discharge values for each sub area. Refer to Appendix D for the AES 
output. 

Note that existing condition sub-basin boundaries were delineated independently of proposed conditions 
boundaries: for instance, existing conditions subbasin 1.0 is not the same area as proposed conditions 
subbasin 1.0. 
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The Proposed Conditions Drainage Map, Exhibit C-2 that corresponds to the proposed condition rational 
method can be located in Appendix C. Full output from the proposed conditions hydrology AES models 
are provided in Appendix E. A summary of the AES models onsite proposed conditions 100-year peak 
flows is shown in Table 4-2. 

Table 4-2: Onsite Proposed Conditions Hydrology Results: 

Sub-basin 
10 

Sub-basin Area 
(ac) 

Qz 

(ds) 
010 
(ds) 

Qzs 

(cfs) 
Qloo 

(ets) 

1.0 2.56 3.6 5.9 7.5 10.4 

1.1 3.42 7.1 11.9 15.4 21.6 

2.0 6.08 7.6 12.6 16.1 22.3 

2.1 4.17 8.1 14.0 18.3 26.2 

3.0 1.05 1.1 1.8 2.3 3.3 

3.1 0.94 1.9 3.1 4.0 5.7 

4.0 0.08 0.1 0.2 0.2 0.3 
4.1 0.41 0.6 1.0 1.3 1.8 

5.0 0.08 0.1 0.2 0.2 0.3 
5.1 0.53 0.7 1.2 1.6 2.2 

6.0 1.70 1.6 2.6 3.3 4.6 

6.1 1.01 2.3 3.8 4.9 6.9 
7.0 0.84 0.9 1.5 1.9 2.7 

7.1 0.72 1.6 2.6 3.4 4.7 

8.0 0.21 0.3 0.5 0.6 0.9 

9.0 0.41 0.6 1.0 1.2 1.7 

9.1 0.35 1.0 1.7 2.1 3.0 
10.0 0.11 0.2 0.3 0.3 0.5 

10.1 0.39 0.6 1.0 1.3 1.8 
Total· 25,06 40.0 66.9 85.9 120.9 

* The total Q's shown above are the sum of the discharge values for each sub area. Refer 
to Appendix E for the AES output. 

Results are presented for all four of the studied storm event frequencies, but onsite hydraulic drainage 
design is performed using the 100-year peak flows to provide adequate conveyance for onsite infiltration 
and retention requirements. For modeling simplicity, roof areas were modeled to drain to one location, 
however, there will be several roof drain outlets along the north and south sides of the proposed building. 
Thus, the warnings within the AES output regarding the maximum channel depth be reached should be 
disregarded since the total discharge is not following the flowpath as shown on the hydrology map. 

The total project area was used in the Unit Hydrograph method for calculating the sites runoff hydrograph. 
Results from the 24-hour Unit Hydrograph analyses for all onsite basins are prepared in Appendix H. 
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Section 5 Hydraulic Analysis
 
Drainage structures were designed for the Waterman development according to the procedures and 
methodologies outlined in the San Bernardino County Flood Control District Standard Plans and Detention 
Basin Design Criteria/or San Bernardino County (1987). Onsite flows will be conveyed to five vegetated 
infiltration basins and two underground infiltration basins. The proposed drainage network is provided on 
the Proposed Conditions Drainage Map, Exhibit C-2 located within Appendix C. 

5.1 Methodology 

Infiltration Basin Standards 
The proposed onsite underground infiltration basins have been sized to capture and infiltrate the proposed 
peak I DO-year storm event to existing conditions. The following San Bernardino County standards were 
used in the design of the proposed basin: 

•	 Local detention basins shall not be fed by natural drainage areas greater than 0.5 square mile. 
•	 Detention basin outlets shall be sized so the basin will drain within 24 hours after the basin 

reaches its I DO-year peak depth/volume. 
•	 The basin's maximum water depth for 1DO-year design should be 6 feet or less. 
•	 Inletting storm drains shall be at minimum 18 inch pipe diameter. 

Storm Drain Design 
The storm drain system has been design to store water on the surface in the 100-year storm event Storm 
drain hydraulic calculations have been prepared for the storm drain facilities. 

•	 On site storm drains will be designed to convey the 100 year storm event's peak flow rates to 
the onsite underground infiltration basin. 

•	 Storm drain designed for the 100 year storm event that are under pressure will be designed 
with water tight joints to operate under pressurized flow. 

Inlet Design 
Inlets are required onsite at low points and a couple on grade where water will be collected in a corner 
parking stall or before a potential rolling screen gate. 

•	 On site inlets wi II be designed to intercept the 100 year storm event's peak flow rates to the 
onsite underground infiltration basin. 

•	 A clogging factor of 50% will be applied to on-site grated inlet locations, both on grade and 
sump inlet conditions. 

5.2 Hydraulic Analysis 
Storm drains have been analyzed using manning's equation for full flow capacity, these calculations are 
provided in Appendix F. 

5.3 Infiltration Basin Analysis 
Multiple onsite vegetated infiltration basins and underground infiltration basin will be constructed with the 
project to infiltrate flow from the project area. Hydrographs were created using the Civil-Design software 
for the 100 year 24-hr storm event. This software generates a hydrograph from user defined input variables 
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per the San Bernardino County Hydrology Manual (November 1986). The 24-hr storm event produces the 
largest volume and was used for the purposes of sizing the infiltration basins. 

The volume of the infiltration basin was determined based on the inflow hydrograph and the rate of 
infiltration. An infiltration rate of 2.5 in/hr was determined based on infiltration tests performed per San 
Bernardino County Department of Environmental Health Services (Soil Infiltration Study, prepared by 
NorCal Engineering, dated Apri 129, 2015); and a factor of safety of 2.1875 has been applied to the results 
to yield an infiltration rate of 1.143 in/hr (Worksheet H from the County of San Bernardino's WQMP 
Technical Guidance Document). The overall surface area of infiltration was used for the stage storage 
discharge curve. 

The inflow hydrograph was routed through the software program Civil-Design to determine volume of 
infiltration basin size. Pretreatment facilities have been designed to reduce the risk of silts and sediments 
reducing the effectiveness of the infiltration facility. Results of the infiltration tests and retention analysis 
are presented in Appendix H. Peak flows from basin 8, 9 and 10 will sheet flow to the west. An emergency 
overflow weir is located on the southwest corner of the project. A downstream letter of drainage acceptance 
is being coordinated with the downstream property owner. 

D' ummary D ' ISCharJ:e s ramaJ:e A rea 1 
Node 

QI0(ds) Q25 (ds) QlOO(ds) 
Total Discharge 

QI00(ds) 
6Qloo 

(ds) 
Existing 102 5.0 9.2 20.1 20,1 

14,4
Proposed 801 0.5 0.6 0.9 

5,7Proposed 902 1.7 2.1 3.0 

Proposed 1002 1.0 1.3 1.8 

D 'D'ISCharJ:e summary ramaJ:e A rea 2 
Node 

QI0 (ds) 025 (ds) QlOO(ds) 
Total Discharge 

QI00 (ds) 
6Qloo 

(ds) 
Existing 202 0.7 4.4 13.6 13.6 

13.6Proposed 
Emergency Weir 

0.0 0.0 0.0 0.0 
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Section 6 Water Quality 

6.1 Stormwater Treatment 
The proposed project will provide water quality by means of infiltration, see project specific water quality 
management plan for details. 
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Section 7 Stormwater Improvements
 

7.1 Proposed Improvements 

Improvements required for this project include one grate inlet, one curb inlets, cleanouts, varying sizes of 
storm drain pipe (12" and 24"), five vegetated infiltration basins, and two onsite underground infiltration 
basins. The minimum volume for the Basin 1 underground chambers is 78,200 cf. while the minimum 
volume for Basin 2 is 121.000 cf. The proposed storm drain improvements are shown on the Hydrology 
Workmap Proposed Conditions within Appendix C. 

7.2 Stormwater Maintenance 

Stormwater facilities require routine maintenance to operate efficiently. It is recommended that facilities 
be inspected prior to the rainy season (fall) and after each runoff producing storm event. Sediment and 
debris shall be removed from the pre-treatment system to maintain the systems effectiveness. The retention 
basin shall be routinely inspected and sediment/debris build up removed to maintain efficient operation of 
the basin. 

KISND_LDEVI095956002 - Newcastle Waterman Slte\DrainagelDramage StudylWaterman Drainage Study (I )docx 

Final Drainage Report Proposed Drainage Facilities
 
Waterman Industrial Center 7-1 Februwy 2017
 



APPENDICES
 



APPENDIX A
 

• NOAA Atlas 14 Precipitation Estimates 



DEPARTMENT OF PUBLIC WORKS 
FLOOD CONTROL • LAND DEVELOPMENT & CONSTRUCTION 
SOLID WASTE MANAGEMENT. SURVEYOR. TRANSPORTATION COUNTY OF SAN BERNARDINO 

825 East Third Street • San Bernardino, CA 92415-0835 • (909) 387·8104 GRANVILLE M. "BOW" BOWMAN, PE, P.L.S. 
Director of Public Works Fax (909) 387-8130 

April 6, 2010 File: 1(FC)-27.09-01 

Hydrology Manual User: 

Our San Bernardino County Hydrology Manual was developed in 1983 and revised in 
1986 by our consultant Dr. Ted Hromadka. The best available data at the time was the 
National Oceanic and Atmospheric Administration (NOAA) Atlas II rainfall records and 
statistics published in 1973; it was the basis of our manual. The County participated 
with NOAA by providing a portion of the funding to study an additional 30 years of 
rainfall records. NOAA Atlas XIV was published in 2004 and revised 2006. We asked 
Dr. Hromadka to review the new rainfall numbers and assess any impacts to our 
manual. We looked at all areas of the County to see if any changes or revisions were 
justified. Only the arid desert regions were affected. 

We are pleased to announce the new rainfall numbers led to updating our manual with 
an addendum. Briefly, this addendum addresses the Antecedent Moisture Condition 
(AMC) for arid regions of the County. The attached map, ADD-1, identifies where AMC I 
may now be used. 

Please use the attached link to our website to access the addendum (March 2010); 
also included is a list of Frequently Asked Questions (FAQ's) and a map of the affected 
area. A GIS version of the map is also available. 

If you have any questions, please contact Mike Fox, Chief-Water Resources Division at 
(909) 387-8213. 

Sincerely, 

KEVIN B. BLAKESLEE, P.E. 
Deputy Director-Flood Control 

KBB:MJF:bfb 

GREGORY C. DEVEREAUX 
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• source: Google Maps 
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PF tabular I PF graphical I Maps & aerials 

PF tabular 

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)l I 
Average recurrence interval (years) I 

Durationl:==~==u==~====;r====;;==;;==~=~=~=~=~~=;r=~~==;r==~;====;r==;;:::;:;;==;;=~~;=~ I 
1 2 ~~10 I 25 1~~100I 200 II soo II 1000 I 

5' 0.106 0.137 0.1 0.282 I 0.452 I 0.547 I 0.628 
-min (0088-0129) (0114-0167) 273) (0224-0359) ) (0333-0621) 0386-0783) (0428-0931) 

10-min 0.153 I 0.197 0.261 0.318 0.404 0.477 0.558 0.648 I 0.784 I 0.900 
0127-0185) (0163-0239) (0216-0318) (0261-0391 (0321-0514) (0371-0620) (0423-0744) (0477-0889) (0553-112) (0613-134) 

~I 0.184 0.238 I 0.315 I 0.385 0.488 I 0.577 I 0.675 0.784 I 0.948 I 1.09 
~ (0.153-0.224) (0.198-0.289) (0.261-0.385) (0.316-0.473) (0.388-0.622) (0.448-0.750) (0.511-0.899) (0.577-1.08) (0.669-1.36) (0.742-1.62) 

r;o:;:l 0.290 0.374 0.496 0.605 0.768 0.907 1.06 1.23 1.49 I 1.71 ­
~(0241-0.353) (0.311-0.455) (0.411-0.605) (0.497-0.744) (0.610-0.978) (0.705-1.18) (0804-142) (0.908-1.69) (1.05-2.14) (1.17-2.54) 

60' 0.435 0.561 0.744 I 0.907 1.15 I 1.36 1.59 1.85 2.24 I 2.57 
-min (0.362-0.529) (0.466-0.683) (0.616-0.908) (0.745-1.12) (0915-1.47) (1.06-1.77) (1.21-2.12) (1.36-2.54) (158-3.20) (1.75-3.81) 

2-hr 0.623 0.788 I 1.02 II 1.21 II 1.50 I 1.73 1.97 I 2.24 II 2.62 II 2.94 I 
0.518-0.757 0.655-0.959 (0.842-1.24) (0.996-1.49) (1.19-1.90) (1.34-2.25) (150-263) (165-3.07) (1.85-3.75) (2.00-435) 

~I 0.760 0.956 I 1.22 I 1.45 1.76 2.02 I 2.28 I 2.57 I 2.96 I 3.28 
~ (0.632-0.923 (0.794-1.16) (1.01-1.49) (1.19-1.78) (140-2.25) (1.57-2.62) (1.73-304) (189-3.52) (2.09-4.24) (2.24-487) 

1.05 1.33 1.69 1.99 2.40 2.71 3.04 3.37 3.83 4.19r-s.;;-I I I I I 
~ (0.873-1.28) (1.10-1.61) (1.40-206) (163-2.44) (1.90-3.05) (2.11-353) (230-405) (2.48-4.63) (2.71-5.49) (2.86-622) 

E (11~~J.66) (19~~~82) (22~?:37) (263:i~:21) II (29~'?:'86) (31~·1:56) (33~~~32) I(36~~:'4~)l (38~~;35)(1.4'li?:'17)
 

24 h 1.91 2.56 4.06 4.94 5.60 6.26 6.92 7.79 8.45
I I I 
- r (1.69-2.20) (2.27-2.96) (3.00- (3.56-4.74) (4.19-5.96) (4.65-6.89) (5.07-7.88) (5.45-8.96) (618-118) 

2 d 2.41 3.23 4.29 5.14 6.29 7.17 8.05 8.95 10.2 11.1I I I I I
 
- ay (2.13-2.78) (2.85-3.72) (3.78-4.96) (450-5.99) (5.33-7.58) (5.95-8.81) (6.52-10.1) (7.06-11.6) (7.69-13.7) (8.12-15.5) 

~ 2.68 3.57 4.74 5.70 7.01 8.02 9.05 10.1 11.6 12.7I I I I I 
~ (2.37-3.08) (3.16-4.12) (4.18-5.48) (4.99-6.65) (5.94-8.44) (6.65-9.86) (733-11.4) (7.97-131) (8.75-15.6) (9.28-177) 

4 d 2.88 3.85 5.13 6.19 7.64 I ~'76l 9.92 11.1 I 12.8 14.1 
- ay (2.55-3.32) (3.41-4.44) (4.53-5.94) (5.42-7.21) (6.47-9.20) (7.27-10.8) (8.04-12.5) (8.77-14.4) (9.66-17.2) (10.3-196) 

7 7 4.44 ~~ 9.08 1 11.9 13.4 1~lr 17.1 
376) (3.93-513) (5. (769-10.9) (8.6 (10.6 173) ~~ ) 

10-d 3.54 I 4.88 I 6.66 8.13 10.2 11.8 13.4 15.1 17.4 19.3 
ay (3.13-4.08) (4.32-5.63) (588-7.71) (7.12-9.49) (8.61-12.2) (9.75-14.5) (10.8-16.9) (11.9-19.5) (13.2-23.5) (14.1-26.9) 

~ 4.39 I 6.13 I 8.45 I 10.4 13.0 15.1 I 17.3 I 19.5 I 22.6 I 25.1 
~I (3.89-5.05.L1 (5.42-7.07) (7.46-9.78) (908-121) (110-157) (12.6-18.6) (14.0-21.8) (15.4-25.3) (171-30.5) (18.4-35.0) 

30-da 5.15 7.18 9.89 12.1 15.3 17.7 20.2 22.9 26.6 29.5I I I I 
Y (4.56-5.94) (6.35-8.29) (8.73-11.4) (10.6-14.2) (12.9-18.4) (14.7-21.8) (164-25.5) (18.0-29.6) (20'1-35~8~21.6-41.1) 

~ 8.51 11.6 14.2 17.8 ;E~ 26.6 I 30.9 .3 
) (7.53-9.82) (10.3-13.4) (12.4-16.6) (15.1-21.5) (17.1-2 .7) (21.0-34.5) (23.4-41. ) 

60-d 7.31 9.88 13.3 16.2 20.2 23.4 26.6 30.1 I 34.8 38.6 ~ay (6.47-8.42) (8.74-11.4) (11.8-15.4) (14.2-18.9) (17.1-24.3) (19.4-28.7) (21.6-33.5) (23.7-38.9) (26.4-47.0) (28.3-53.9) I 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (POS).
 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
 

Please refer to NOAA AUas 14 document for more information.
 

9/23/2015 

Back to Top 

PF graphical 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfdsprintpage.htm1?st=ca&sta=04-7723&data=depth... 
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Waterman Industrial Center - Rainfall Intensity 

Precipitation (inches)* 

Storm Event S-Min lO-Min lS-Min 30-Min 60-Min 6-Hrs 24-Hrs 

2-Year 0.137 0.197 0.238 0.374 0.561 1.33 2.56 

10-Year 0.222 0.318 0.385 0.605 0.907 1.99 4.06 

25-Year 0.282 0.404 0.488 0.768 1.15 2.40 4.94 

100-Year 0.389 0.558 0.675 1.06 1.59 3.04 6.26 

Intensity (inches/hour) 

Storm Event S-Min lO-Min lS-Min 30-Min 60-Min 6-Hrs 24-Hrs 

2-Year 1.644 1.182 0.952 0.748 0.561 0.222 0.107 

10-Year 2.664 1.908 1.54 1.21 0.907 0.332 0.169 

25-Year 3.384 2.424 1.952 1.536 1.15 0.400 0.206 

100-Year 4.668 3.348 2.7 2.12 1.59 0.507 0.261 

* From NOAA Atlas 14, volume 6, version 2 



County of San Bernardino 
Hydrology Manual Addendum for 
Arid Regions 

April 2010 



I. INTRODUCTION 

After pUblication of the NOAA Atlas 14 rainfall atlas and the associated data base 
(NOAA, 2004, revised 2006), the County of San Bernardino Water Resources Division 
assessed the new publication towards the possibility of updating its Hydrology Manual 
(1983, revised 1986), particularly in the arid regions of the County. NOAA Atlas 2 
(NOAA, 1973) served as the basis for the San Bernardino Hydrology Manual dated 
1986. The updated NOAA Atlas 14 publication includes data from several rain gages 
which were not available at the time of the prior publication of NOAA Atlas 2, as well as 
25 years of additional data at several of the rain gages used in NOAA Atlas 2. 
Consequently, thousands of additional station years of data are included in the updated 
NOAA Atlas 14. Upon assessing the new NOAA Atlas 14 rainfall statistics and mapping, 
the County updated their Hydrology Manual criteria to reflect the changes in rainfall 
statistics and trends developed with NOAA Atlas 14. This Addendum provides a 
summary of these updated criteria. 

It is noted that numerous rain gages found in the NOAA Atlas 14 study area are not 
included in the NOAA Atlas 14 update and therefore care is needed when applying the 
updated Hydrology Manual criteria. Hydrology studies need to consider all available 
rainfall data by identifying rain gages located near or in the vicinity of the study area and 
need to obtain and review the relevant rainfall data. Such additional rainfall information 
includes, but is by no means limited to: NOAA (http://www.nws.noaa.gov/).CA-DWR 
(http://cdec.water.ca.gov/), CIMIS (http://wwwcimis.water.ca.gov/cimis/welcome.jsp).as 
well as gage data available from San Bernardino County. The results of such a review 
should be compared with the NOAA Atlas 14 results and a determination made as to 
the appropriateness in using the NOAA Atlas 14 results or whether a re-assessment of 
all rainfall data relevant to the study area should be made. Such determinations and 
reviews must be coordinated with the County in order to conclude the most appropriate 
rainfall statistics to use, including assessments of station record length and quality, 
among other factors. 

The primary topics considered in the Addendum are: 

1.	 Rainfall quantities for various peak durations of rainfall, and related return
 
periods;
 

2.	 Antecedent Moisture Conditions (or "AMC") used in hydrology studies for design 
and planning; 

3.	 Soil Grouping designations and related maps. 

II. RAINFALL STATISTICS 



The County of San Bernardino Hydrology Manual (1986) contains isohyetal curves 
developed for estimating the 2-year return frequency values for the peak 6- and 24-hour 
durations of rainfall, the 1D-year 1-hour rainfalls, and the 1DD-year 1-hour, 6-hour and 
24-hour rainfalls. These isohyetal maps are based upon use of the NOAA Atlas 2 (1973) 
information. The NOAA Atlas 14 provides information for various peak durations of 
rainfall depths and for various return periods (return frequencies), including all of the key 
durations and return periods detailed in the Hydrology Manual. 

Access to the NOAA Atlas 14 information is found at 
http://hdsc.nws.noaa.gov/hdsc/pfds/. 

Another resource available for assessing rainfall for hydrology studies is the depth 
duration frequency studies developed by the California Department of Water Resources 
(DWR). Some of the gages analyzed by DWR are not included in the NOAA Atlas 14 
and should be considered for appropriateness in studies submitted to the county. The 
depth-duration frequency tables can be obtained as Microsoft Excel files from the DWR 
website at the following address: 

http://www.water.ca.gov/floodmgmt/hafoo/csc/climate datal. 

It is noted that the Hydrology Manual provides interpolation methods for development of 
rainfall estimates for the 5-minute, 3D-minute, 1-, 3-, 6-, and 24-hours of peak rainfall, 
including recommendations regarding log-log slopes of the relevant mass rainfall plots 
(for example, see Hydrology Manual Figures E-36 through E-45). The NOAA Atlas 14 
provides estimates for these peak durations of rainfall depths directly in tabular form, on 
a rain gage by rain gage basis (for those gages used in the NOAA Atlas 14 analysis). 
Hydrology studies prepared using this Addendum should develop the relevant rainfall 
quantities required for the Hydrology Manual using the newer NOAA Atlas 14 estimates 
and, if available, the DWR estimates to assess the appropriate rainfall quantities to be 
used. Additionally, the study should consider all other rain gage information available in 
the proximity of the study watershed. The submittal should consider these several forms 
of rainfall information and provide a recommendation as to the appropriate rainfall 
information to use. 

III. ANTECEDENT MOISTURE CONDITIONS (AMC) 

The Antecedent Moisture Condition (AMC) concept is a classification of the watershed 
runoff conditions and is related to the prior five-day precipitation. By examining this 
prior five-day rainfall, the watershed can be categorized as being wet, average or dry. 
This classification of the watershed impacts the runoff which can be expected during a 
particular storm event. Original literature regarding AMC conditions were published by 
the Soil Conservation Service (SCS) in 1964 in the National Engineering Handbook, 



Section 4. (The SCS had since changed to be the Natural Resources Conservation 
Service (NRSC).) In the 1993 update to the National Engineering handbook, the NRSC 
revised the AMC concept to that of Antecedent Runoff Condition (ARC), where ARC 
values correspond to statistical envelopments of the relevant rainfall-runoff information, 
versus the AMC concept correlating to contemplated prior moisture conditions of the 
watershed. Similar to many other agencies, the County continues to use the AMC 
approach in order to determine runoff quantities appropriate for design and planning 
purposes. The AMC approach should be used in all hydrologic studies prepared for 
County review or approval as presented in the Hydrology Manual (1986), without 
modification. 

Based on the NOAA Atlas 14 statistical data, updated AMC designations for use in arid 
region hydrology studies are as shown in Addendum Figures ADD-1. It is noted that the 
NOAA Atlas 14 did not include all available rain gages, and therefore the hydrology 
study should examine other relevant rainfall gages to assess the appropriateness of the 
AMC designations shown in Addendum Figures ADD-1. Regional or Master Plan 
studies should consider all sources of information. The AMC condition used for these 
studies must be approved by the County. 

IV. SOIL GROUPING DESIGNATIONS 

The soil grouping information contained in Section C of the Hydrology Manual (1986) 
has been updated and can be accessed at 
http://websoilsurvey.nrcs.usda.gov/applWebSoiISurvey.aspx. Use of this information 
follows the directions provided in the Hydrology Manual (1986). 
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APPENDIX B
 

• FEMA FIRMette 



Federal Emergency Management Agency 
Washington, D.C. 20472 

CASE NO.: 17-09-0424A
 

KIMLEY HORN AND ASSOCIATES COMMUNITY: CITY OF SAN BERNARDINO, SAN
 

555 CAPITOL MALL BERNARDINO COUNTY,
 

SUITE 300 CALIFORNIA
 

SACRAMENTO, CA 95814 COMMUNITY NO.: 060281
 

DR. DODD ANNJANETTE 

DEAR DR. ANNJANETTE: 

This is in reference to a request that the Federal Emergency Management Agency (FEMA) determine if the 

property described in the enclosed document is located within an identified Special Flood Hazard Area, the area 

that would be inundated by the flood having a I-percent chance of being equaled or exceeded in any given year 

(base flood), on the effective National Flood Insurance Program (NFIP) map. Using the information submitted and 

the effective NFIP map. our determination is shown on the attached Letter of Map Amendment (LOMA) 

Determination Document. This determination document provides additional information regarding the effective NFIP 

map, the legal description of the property and our determination. 

Additional documents are enclosed which provide information regarding the subject property and LOMAs. Please 

see the List of Enclosures below to determine which documents are enclosed. Other attachments specific to this 

request may be included as referenced in the Determination/Comment document. If you have any questions about 

this letter or any of the enclosures, please contact the FEMA Map Assistance Center toll free at (877) 336-2627 

(877-FEMA MAP) or by letter addressed to the Federal Emergency Management Agency, Attn: North Wind 

Resource Partners (NWRP) eLOMA Coordinator, NWRP eLOMA Coordinator. 3601 Eisenhower Ave., 

Alexandria, VA 22304-6439. Fax: 703-751-7415. 

Sincerely, 

Luis V. Rodriguez. P.E.. Director 

Engineering and Modeling Division 

Federal Insurance and Mitigation Administration 

LIST OF ENCLOSURES:
 

LOMA DETERMINATION DOCUMENT (REMOVAL)
 

cc:	 State/Commonwealth NFIP Coordinator 

Community Map Repository 

Region 



-- --

COMMUNITY 

AFFECTED 
MAP PANEL 

LOT 

25 

Page 2 of 6 I IDate: January 04, 2017 ICase No.: 17-09-0424A I LOMA 

•

Federal Emergency Management Agency
 ;-&0; 

~~ ,,<or Washington, D.C. 20472 
(-1/'/0 s~G 

LETTER OF MAP AMENDMENT
 
DETERMINATION DOCUMENT (REMOVAL)
 

COMMUNITY AND MAP PANEL INFORMATION 

CITY OF SAN BERNARDINO, SAN
 
BERNARDINO COUNTY,
 

CALIFORNIA
 

COMMUNITY NO: 060281 

NUMBER: 06071C8683J;06071C8684J 

DATE: 9/2/2016: 9/2/2016 

FLOODING SOURCE: TWIN CREEK CHANNEL 
(FORMERLY WARM CREEK); TWIN CREEK 

BLOCK!
 

SECTION
 

54
 

SUBDIVISION
 

Rancho San
 

Bernardino
 

Special Flood Hazard Area (SFHA) 

STREET 

173 East Dumas 
Street 

- The SFHA is an 

being equaled or exceeded in any given year (base flood). 

LEGAL PROPERTY DESCRIPTION 

Lot 25, Block 54, Rancho San Bernardino as shown on the Plat recorded
 

in Book 7, Page 2, in the Office of the Recorder, San Bernardino County,
 

California
 

~PPROXIMATE LATITUDE & LONGITUDE OF PROPERTY: 34.077595, -117.283106 
~OURCE OF LAT & LONG: GOOGLE EARTH DATUM: NAD 83 

DETERMINATION 

1% ANNUAL LOWEST LOWEST 
CHANCE 

OUTCOME 
ADJACENT LOTWHAT IS FLOOD FLOOD GRADE ELEVATIONREMOVED FROM ZONE ELEVATION ELEVATION (NAVD 88) THE SFHA 

(NAVD 88) (NAVD 88) 

Property 1005.0 feet 

(unshaded) 
X 

area that would be inundated by the flood having a 1-percent chance of 

ADDITIONAL CONSIDERATIONS (Please refer to the appropriate section on Attachment 1 for the additional considerations listed below.) 

ZONE A 

sLOMA DETERMINATION 

This document provides the Federal Emergency Management Agency's determination regarding a request for a Letter of Map Amendment for the property 
described above. Using the information submitted and the effective National Flood Insurance Program (NFIP) map, we have determined that the property(ies) 
islare not located in the SFHA, an area inundated by the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood). This 
document amends the effective NFIP map to remove the subject property from the SFHA located on the effective NFIP map; therefore, the Federal mandatory 
flood insurance requirement does not apply. However, the lender has the option to continue the flood insurance requirement to protect its financial risk on the 
loan. A Preferred Risk Policy (PRP) is available for buildings located outside the SFHA Information about the PRP and how one can apply is enclosed. 

This determination is based on the flood data presently available. If there are any errors on this eLOMA Determination Letter that cause FEMA to rescind and lor 
nullify the determination the property owner should consult the Licensed Professional that submitted this eLOMA. The enclosed documents provide additional 
information regarding this determination. If you have any questions about this document, please contact the FEMA Map Assistance Center toll free at (877) 

Engineering and Modeling Division 

336-2627 (877-FEMA MAP) 
Coordinator, 3601 Eisenhowe

or 
r Av

by 
enu

letter 
e, Ale

addressed 
xandria, VA 

to 
223

the 
04-4

Federal Emergency Management Agency, 
605, Fax: 703-751-7415 

Attn: North Wind Resource Partners (NWRP) eLOMA 

{ ~!.-."'.:~"' .'> ~)r' , 

Luis V. Rodriguez, P.E., Director 
eLOMA 

Federal Insurance and Mitigation Administration 



Page 3 of 6 I IDate: 1/4/2017 ICase No: 17-09-Q424A I LOMA 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP AMENDMENT 
DETERMINATION DOCUMENT (REMOVAL) 

ATTACHMENT 1 (ADDITIONAL CONSIDERATIONS) 

Property Removal: 
The following considerations mayor may not apply to the determination for your Property: 

ZONE A - The National Flood Insurance Program map affecting this property depicts a Special Flood Hazard 
Area that was determined using the best flood hazard data available to FEMA, but without performing a 
detailed engineering analysis. The flood elevation used to make this determination is based on approximate 
methods and has not been formalized through the standard process for establishing base flood elevations 
published in the Flood Insurance Study. This flood elevation is subject to change. 

STUDY UNDERWAY - This determination is based on the flood data presently available. However, the 
Federal Emergency Management Agency may be currently revising the National Flood Insurance Program 
(NFIP) map for the community. New flood data could be generated that may affect this property. When the new 
NFIP map is issued it will supersede this determination. The Federal requirement for the purchase of flood 
insurance will then be based on the newly revised NFIP map. 
EXTRATERRITORIAL JURISDICTION - The subject of the determination is shown on the National Flood 
Insurance Program map and may be located in an Extraterritorial Jurisdiction area for the community indicated 
on the Determination Document. 

GREAT LAKES - The Federal Emergency Manqgement Agency (FEMA) has based this determination on 
elevation data which is published in the current Flood Insurance Study for the community. However, the 
elevations established in the U.S. Army Corps of Engineers (USACE) reports on the Great Lakes are the best 
available data known to us. If in the future there are any subsequent map revisions to the National Flood 
Insurance Program map and the USACE reports remain the best available data known, FEMA will use those 
elevations for any such revisions. Further, be advised that the elevations on the Flood Insurance Rate Map 
(FIRM) may only reflect the Stillwater elevation for the lake and may not account for the effects of wind driven 
waves or wave run-up. On-site conditions such as wind speed, wind direction, fetch distance, water depth and 
the slope of the beach or bluff may result in significant increases to the base flood elevation. Therefore, it is 
strongly recommended that the requestor be aware of these circumstances and, if warranted, evaluate the 
effects of wind driven waves along the shoreline of the property. 

STATE AND LOCAL CONSIDERATIONS - Please note that this document does not override or supersede 
any State or local procedural or substantive provisions which may apply to floodplain management 
requirements associated with amendments to State or local floodplain zoning ordinances, maps, or State or 
local procedures adopted under the National Flood Insurance Program. 

This attachment provides additional information regarding this request. If you have any questions about this attachment, please contact the 
FEMA Map Assistance Center toll free at (877) 336-2627 (877-FEMA MAP) or by letter addressed to the Federal Emergency Management 
Agency, Attn: North Wind Resource Partners (NWRP) eLOMA Coordinator, NWRP eLOMA Coordinator, 3601 Eisenhower Ave., Alexandria, VA 
22304-6439, Fax: 703-751-7415 

Luis V. Rodriguez, P.E., Director 
Engineering and Modeling Division 

Federal Insurance and Mitigation Administration 

eLOMA 



Page 4 of 6 I IDate: 114/2017 ICase No : 17-09-0424A I LOMA 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP AMENDMENT 
DETERMINATION DOCUMENT (REMOVAL) 

ATTACHMENT 1 (ADDITIONAL CONSIDERATIONS) 

COASTAL BARRIER RESOURCE SYSTEM - The subject of this Determination Document may be located 

within the Coastal Barrier Resource System (CBRS). Federal financial assistance, including Federal flood 
insurance, is not available in CBRS areas for new construction or substantial improvements occurring after the 
date on which the area was declared by Congress to be part of the CBRS or otherwise protected area as 
required by the Coastal Barrier Resources Act (Public Law 97-348) and the Coastal Barrier Improvement Act 
1990 (Public Law 101-591). This date is indicated on the National Flood Insurance Program map. For further 
information on this property and the CBRS or otherwise protected area designation, contact the U.S. 
Department of the Interior. 

This atlachment provides additional information regarding this request. If you have any questions about this attachment, please contact the 
FEMA Map Assistance Center toll free at (877) 336-2627 (877-FEMA MAP) or by letter addressed to the Federal Emergency Management 
Agency, Attn: North Wind Resource Partners (NWRP) eLOMA Coordinator, NWRP eLOMA Coordinator, 3601 Eisenhower Ave., Alexandria, VA 
22304-6439, Fax: 703-751-7415 

Luis V. Rodriguez, P.E., Director 
Engineering and Modeling Division 
Federal Insurance and Mitigation Administration 

eLOMA 



Federal Emergency Management Agency 

Washington, D.C. 20472 

ADDITIONAL INFORMATION REGARDING
 
LETTERS OF MAP AMENDMENT
 

When making determinations on requests for Letters of Map Amendment (LOMAs), the Department of 
Homeland Security's Federal Emergency Management Agency (FEMA) bases its determination on the flood 
hazard information available at the time of the determination. Requesters should be aware that flood conditions 
may change or new information may be generated that would supersede FEMA's determination. In such cases, 
the community will be informed by letter. 

Requesters also should be aware that removal of a property (parcel of land or structure) from the Special Flood 
Hazard Area (SFHA) means FEMA has determined the property is not subject to inundation by the flood 
having a I-percent chance of being equaled or exceeded in any given year (base flood). This does not mean 
the property is not subject to other flood hazards. The property could be inundated by a flood with a 
magnitude greater than the base flood or by localized flooding not shown on the effective National Flood 
Insurance Program (NFIP) map. 

The effect of a LOMA is it removes the Federal requirement for the lender to require flood insurance coverage 
for the property described. The LOMA is not a waiver of the condition that the property owner maintain flood 
insurance coverage for the property. Only the lender can waive the flood insurance purchase requirement 
because the lender imposed the requirement. The property owner must request and receive a written 
waiver from the lender before canceling the policy. The lender may determine, on its own as a business 
decision that it wishes to continue the flood insurance requirement to protect its financial risk on the loan. 

The LOMA provides FEMA's comment on the mandatory flood insurance requirements of the NFIP as they 
apply to a particular property. A LOMA is not a building permit, nor should it be construed as such. Any 
development, new construction, or substantial improvement of a property impacted by a LOMA must comply 
with all applicable State and local criteria and other Federal criteria. 

If a lender releases a property owner from the flood insurance requirement, and the property owner decides to 
cancel the policy and seek a refund, the NFIP will refund the premium paid for the current policy year, 
provided that no claim is pending or has been paid on the policy during the current policy year. The property 
owner must provide a written waiver of the insurance requirement from the lender to the property insurance 
agent or company servicing his or her policy. The agent or company will then process the refund request. 

Even though structures are not located in an SFHA, as mentioned above, they could be flooded by a flooding 
event with a greater magnitude than the base flood. In fact, more than 25 percent of all claims paid by the 
NFIP are for policies for structures located outside the SFHA in Zones B, C, X (shaded), or X (unshaded). 
More than one-fourth of all policies purchased under the NFIP protect structures located in these zones. The 
risk to structures located outside SFHAs is just not as great as the risk to structures located in SFHAs. Finally. 
approximately 90 percent of all federally declared disasters are caused by flooding, and homeowners insurance 
does not provide financial protection from this flooding. Therefore, FEMA encourages the widest possible 
coverage under the NFIP. 



The NFIP offers two types of flood insurance policies to property owners: the low-cost Preferred Risk Policy 
(PRP) and the Standard Flood Insurance Policy (SFIP). The PRP is available for 1- to 4-family residential 
structures located outside the SFHA with little or no loss history. The PRP is available for 
townhouse/rowhouse-type structures, but is not available for other types of condominium units. The SFIP is 
available for all other structures. Additional information on the PRP and how a property owner can quality for 
this type of policy may be obtained by calling the Flood Insurance Information Hotline, toll free, at 
1-800-427-4661. Before making a final decision about flood insurance coverage, FEMA strongly encourages 
property owners to discuss their individual flood risk situations and insurance needs with an insurance agent or 
company. 

FEMA has established "Grandfather" rules to benefit flood insurance policyholders who have maintained 
continuous coverage. Property owners may wish to note also that, if they live outside but on the fringe of the 
SFHA shown on an effective NFIP map and the map is revised to expand the SFHA to include their 
structure(s), their flood insurance policy rates will not increase as long as the coverage for the affected 
structure(s) has been continuous. Property owners would continue to receive the lower insurance policy rates. 

LOMAs are based on minimum criteria established by the NFIP. State, county, and community officials, based 
on knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If a State, county, or community has adopted more restrictive and comprehensive floodplain 
management criteria, these criteria take precedence over the minimum Federal criteria. 

In accordance with regulations adopted by the community when it made application to join the NFIP, letters 
issued to amend an NFIP map must be attached to the community's official record copy of the map. That map 
is available for public inspection at the community's official map repository. Therefore, FEMA sends copies of 
all such letters to the affected community's official map repository. 

When a restudy is undertaken, or when a sufficient number of revisions or amendments occur on particular map 
panels, FEMA initiates the printing and distribution process for the affected panels. FEMA notifies community 
officials in writing when affected map panels are being physically revised and distributed. In such cases, 
FEMA attempts to reflect the results of the LaMA on the new map panel. If the results of particular LOMAs 
cannot be reflected on the new map panel because of scale limitations, FEMA notifies the community in writing 
and revalidates the LOMAs in that letter. LOMAs revalidated in this way usually will become effective I day 
after the effective date of the revised map. 
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• Hydrology Maps 
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Project: Waterman Basin 1 

~ 
Chamber Model ­ Ston I iTech-
Units ­

Number of chambers ­
Voids in the stone (porosity) ­
Base of STONE Elevation ­
Amount of Stone Above Chambers ­
Amount of Stone Below Chambers ­
Area of system ­ 34277 sf min. area Min. Area ­

42 0.00 0.00 119830 1198.30 78285.09 1001.00 
41 O.DO 0.00 1198.30 1198.30 77086.79 1000.92 
40 0.00 0.00 1198.30 1198.30 75888.49 1000.83 
39 0.00 000 1198.30 1198.30 74690.19 1000.75 
38 0.00 0.00 1198.30 1198.30 73491.89 1000.67 
37 0.00 0.00 1198.30 1198.30 72293.59 1000.58 
36 0.05 55.76 1175.99 1231.76 71095.29 1000.50 
35 016 16520 1132.22 1297.42 69863.53 1000.42 
34 0.28 285.89 1083.94 1369.83 68566.11 1000.33 
33 0.60 612.42 953.33 1565.75 67196.28 1000.25 
32 0.80 812.94 873.13 1686.06 65630.53 1000.17 
31 0.95 963.98 81271 177669 63944.47 1000.08 
3D 1.07 1089.56 762.48 1852.03 62167.78 1DOO.00 
29 1.18 1197.02 719.49 1916.51 60315.74 999.92 
28 1.27 1283.38 684.95 1968.33 58399.23 99983 
27 1.36 1373.98 648.71 2022.69 56430.91 999.75 
26 1.45 1474.46 608.52 2082.97 54408.22 99967 
25 1.52 1546.07 579.87 2125.94 52325.24 999.58 
24 158 1604.48 556.51 216099 50199.30 999.50 
23 164 1665.27 53219 2197.46 48038.31 999.42 
22 1.70 1723.31 508.98 2232.28 45840.85 999.33 
21 175 1777.47 487.31 2264.78 43608.56 999.25 
20 1.80 1828.05 46708 2295.13 41343.78 999.17 
19 1.85 1880.97 44591 2326.88 39048.65 999.08 
18 1.89 1919.59 430.46 2350.06 3672177 999.00 
17 1.93 1961.08 413.87 2374.95 3437171 998.92 
16 1.97 2002.65 39724 2399.89 3199676 998.83 
15 2.01 2038.06 383.08 2421.14 2959688 998.75 
14 2.04 2073.62 368.85 2442.47 2717574 998.67 
13 2.07 2104.01 356.70 2460.71 2473327 998.58 
12 2.10 2134.38 344.55 2478.93 22272.56 998.50 
11 2.13 2161.64 333.64 249528 19793.63 998.42 
10 2.15 2184.01 324.70 2508.70 17298.35 998.33 
9 218 2207.54 315.28 252282 14789.64 99825 
8 220 2229.13 306.65 2535.78 12266.82 99817 
7 2.21 2238.23 303.01 2541.24 9731.04 99808 
6 0.00 0.00 1198.30 1198.30 7189.80 998.00 
5 0.00 000 1198.30 1198.30 5991.50 997.92 
4 0.00 0.00 1198.30 1198.30 479320 997.83 
3 000 0.00 1198.30 1198.30 359490 997.75 
2 0.00 0.00 119830 1198.30 2396.60 997.67 
1 0.00 0.00 1198.30 1198.30 1198.30 997.58 



Project: Waterman Basin 2.1 

Chamber Model ­

Units ­

Number of chambers ­
Voids in the stone (porosity) ­

Base of STONE Elevation ­
Amount of Stone Above Chambers ­

Amount of Stone Below Chambers ­

Area of system ­

42 0.00 0.00 123470 1234.70 80668.58 1002.00 
41 0.00 0.00 1234.70 123470 79433.88 1001.92 
40 0.00 0.00 1234.70 123470 78199.18 1001.83 
39 000 000 1234.70 1234.70 76964.48 1001.75 
38 0.00 0.00 1234.70 1234.70 75729.78 100167 
37 0.00 000 1234.70 1234.70 74495.08 1001.58 
36 0.05 57.47 121171 1269.18 7326038 1001.50 
35 016 170.25 1166.60 1336.85 71991.20 1001.42 
34 0.28 294.63 1116.85 1411.48 70654.35 1001.33 
33 0.60 631.14 982.24 161339 69242.87 1001.25 
32 0.80 83779 899.58 1737.37 67629.48 1001.17 
31 0.95 993.45 837.32 1830.77 65892.11 1001.08 
30 1.07 1122.87 785.55 1908.42 6406134 1001.00 
29 118 1233.61 74125 1974.87 6215292 1000.92 
28 1.27 132261 705.65 2028.27 60178.05 1000.83 
27 1.36 1415.99 668.31 2084.29 58149.78 1000.75 
26 1.45 1519.53 626.89 2146.42 56065.49 100067 
25 1.52 1593.34 597.36 2190.70 53919.07 100058 
24 1.58 1653.53 573.29 2226.82 51728.36 1000.50 
23 1.64 171618 548.23 2264.41 49501.55 1000.42 
22 170 1775.99 52430 2300.30 4723714 1000.33 
21 175 1831.81 50198 2333.79 4493684 1000.25 
20 180 1883.94 481.12 2365.06 42603.06 1000.17 
19 1.85 1938.47 459.31 2397.78 40237.99 1000.08 
18 1.89 1978.28 443.39 242167 37840.21 100000 
17 1.93 2021.03 426.29 2447.32 35418.54 999.92 
16 1.97 206387 409.15 2473.02 32971.22 99983 
15 2.01 2100.37 394.55 2494.92 30498.19 999.75 
14 2.04 213702 379.89 2516.91 28003.27 99967 
13 207 2168.34 36737 2535.70 25486.36 999.58 
12 2.10 2199.63 354.85 2554.48 22950.66 999.50 
11 213 2227.73 343.61 2571.34 2039618 999.42 
10 2.15 2250.78 334.39 258517 1782485 999.33 
9 2.18 2275.03 324.69 2599.72 15239.68 999.25 
8 220 2297.28 315.79 2613.07 12639.96 999.17 
7 2.21 2306.66 31204 2618.69 1002689 999.08 
6 000 0.00 1234.70 1234.70 7408.20 999.00 
5 000 0.00 1234.70 1234.70 6173.50 998.92 
4 0.00 0.00 1234.70 1234.70 4938.80 998.83 
3 000 0.00 1234.70 123470 3704.10 998.75 
2 0.00 000 1234.70 123470 2469.40 998.67 
1 0.00 000 1234.70 123470 1234.70 99858 



Project: Waterman Basin 2.2 

Chamber Model ­

Units-
 Click Here fOf Matric 

Number of chambers ­
Voids in the stone (porosity) ­
 % 
Base of STONE Elevation ­
Amount of Stone Above Chambers ­
 in
 
Amount of Stone Below Chambers ­
 in
 
Area of system ­ sf Min. Area - 17342 sf min. area 

42 0.00 0.00 626.83 626.83 40470.67 1003.50 
41 0.00 0.00 626.83 626.83 39843.84 1003.42 
40 0.00 0.00 626.83 626.83 39217.00 1003.33 
39 0.00 0.00 626.83 626.83 38590.17 1003.25 
38 0.00 0.00 626.83 626.83 37963.34 1003.17 
37 0.00 0.00 626.83 626.83 37336.50 1003.08 
36 0.05 28.21 615.55 643.76 36709.67 1003.00 
35 0.16 83.58 593.40 676.98 36065.91 1002.92 
34 0.28 144.64 568.98 713.62 35388.93 1002.83 
33 0.60 309.83 502.90 812.73 34675.31 1002.75 
32 0.80 411.28 462.32 873.60 33862.58 100267 
31 0.95 487.69 431.76 919.45 3298898 1002.58 
30 1.07 551.23 406.34 957.57 32069.53 1002.50 
29 1.18 605.59 384.60 990.19 31111.96 1002.42 
28 1.27 649.28 36712 1016.40 30121.77 1002.33 
27 1.36 695.12 348.78 1043.91 29105.37 1002.25 
26 1.45 745.95 328.45 1074.41 28061.46 1002.17 
25 1.52 782.18 313.96 1096.14 26987.06 1002.08 
24 1.58 81173 302.14 1113.87 25890.91 1002.00 
23 164 842.49 289.84 1132.33 24777.04 1001.92 
22 1.70 871.85 278.09 1149.94 23644.71 1001.83 
21 175 899.25 267.13 1166.38 22494.77 1001.75 
20 1.80 924.84 256.90 1181.74 21328.38 1001.67 
19 1.85 951.61 246.19 1197.80 20146.65 1001.58 
18 1.89 971.16 23837 1209.53 18948.84 1001.50 
17 1.93 992.14 22998 1222.12 17739.32 1001.42 
16 1.97 1013.17 22156 1234.74 16517.20 1001.33 
15 2.01 1031.09 214.40 124549 15282.46 1001.25 
14 2.04 1049.08 20720 1256.28 14036.97 1001.17 
13 2.07 1064.46 201.05 126551 12780.69 1001.08 
12 2.10 1079.82 194.91 1274.73 11515.18 1001.00 
11 213 1093.61 189.39 128300 10240.46 100092 
10 2.15 1104.93 184.86 1289.79 8957.46 1000.83 
9 2.18 1116.83 180.10 129693 766767 1000.75 
8 2.20 1127.76 175.73 1303.49 6370.74 1000.67 
7 2.21 1132.36 173.89 130625 5067.25 1000.58 
6 0.00 000 626.83 626.83 3761.00 100050 
5 0.00 0.00 626.83 626.83 3134.17 1000.42 
4 0.00 0.00 626.83 626.83 2507.33 1000.33 
3 0.00 0.00 626.83 626.83 1880.50 1000.25 
2 000 0.00 62683 626.83 1253.67 1000.17 
1 000 0.00 62683 626.83 626.83 1000.08 
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APPENDIX D
 

• Existing Conditions Hydrology AES Results 



Date 

Job No. 

10/27/16 

95956002 Kimley>))Horn 
Waterman Industrial Center-Exisiting Condition 

Page No. 1 

UlS DIS Code DIS UlS Length Area Comments 
Node Node Elev. Elev. (ft) (acre) Soil type A, 90% Imp 

101 1012.3 200.00100 2 1013.2 0.57 
102 5 1131.64 13.1 Pkq 8=0, Z=99' 0=0.5'101 1012.3 1004.1 

,.. kFFYYi:!:y,iP2:F·yiPi ri .'
1004.5 

rFi.'>i .•... ..iii»· Ii r'PP.i;;>",fpiir" .i'''; ·.ii <.li.i'!'!'Y!!:!:!:Y .>13:&1 
200.00 0.92200 201 2 112 

1013.4 1012.5 
5201 1097.60 10.72 Pka. 8=0 Z=99' 0=0.5' .~ ty,',ii'i;i~" ...•. • .•y41;."i~,iY> 

5 
'iMiiI.1



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAIN INDUSTRIAL CENTER * 
* 2-YEAR, EXISTING CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1 * 
* 10.28.16 KV * 

************************************************************************** 

FILE NAME: W 02EX.DAT
 
TIME/DATE OF STUDY: 11:42 10/28/2016
 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 2.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED ~ABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 1.644
 
2) 10.00; 1.182
 
3) 15.00; 0.952
 
4) 30.00; 0.748
 
5) 60.00; 0.561
 

*ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2. (Depth)*(Ve1ocity) Constraint = 6.0 (FT*FT/S)
 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
 

1 



**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.20 DOWNSTREAM (FEET) 1012.30 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 11.506
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.113 
SUBAREA Te AND LOSS RATE DATA(AMC I): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

RESIDENTIAL 
"1 DWELLING/ACRE" A 0.57 1.33 0.800 17 11.51 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 1.33 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp; 
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
 
SUBAREA RUNOFF (CFS) 0.11
 
TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) 0.11
 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.30 DOWNSTREAM (FEET) 1004.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1131.64 CHANNEL SLOPE 0.0072 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR c~ 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1. 00 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.687
 
SUBAREA LOSS RATE DATA(AMC I):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

RESIDENTIAL
 
"1 DWELLING/ACRE" A 13.10 1.33 0.800 17
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 1.33
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800
 
* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;
 
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.94
 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.67
 
AVERAGE FLOW DEPTH (FEET) 0.12 TRAVEL TIME(MIN.) 28.30
 
Te(MIN.) = 39.80
 
SUBAREA AREA (ACRES) = 13.10 SUBAREA RUNOFF (CFS) 1.62
 
EFFECTIVE AREA (ACRES) 13.67 AREA-AVERAGED Fm(INCH/HR) 1. 06
 
AREA-AVERAGED Fp(INCH/HR) = 1.33 AREA-AVERAGED Ap 0.80
 
* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp;
 
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
 
TOTAL AREA (ACRES) = 13.7 PEAK FLOW RATE (CFS) 1. 69
 



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) 0.76
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1331.64 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.40 DOWNSTREAM (FEET) 1012.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 22.939
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.844
 
SUBAREA Tc AND LOSS RATE DATA(AMC I):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

NATURAL GOOD COVER 
"GRASS" A 0.92 1.19 1.000 21 22.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 1.19 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
* RAINFALL INTENSITY IS LESS THAN AREA-AVERAGED Fp; 
* IMPERVIOUS AREA USED FOR RUNOFF ESTIMATES.
 
SUBAREA RUNOFF (CFS) 0.00
 
TOTAL AREA (ACRES) = 0.92 PEAK FLOW RATE (CFS) 0.00
 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

** WARNING: Computed Flowrate is less than 0.1 cfs,
 
Routing Algorithm is UNAVAILABLE.
 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 0.9 TC(MIN.) = 22.94
 
EFFECTIVE AREA (ACRES) 0.92 AREA-AVERAGED Fm(INCH/HR)= 1. 19
 
AREA-AVERAGED Fp(INCH/HR) 1.19 AREA-AVERAGED Ap = 1.000
 
PEAK FLOW RATE (CFS) 0.00
 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAIN INDUSTRIAL CENTER * 
* 10-YEAR, EXISTING CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1 * 
* 10.28.16 KV * 

************************************************************************** 

FILE NAME: W 10EX.DAT
 
TIME/DATE OF STUDY: 11:41 10/28/2016
 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 10.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 2.664
 
2) 10.00; 1.908
 
3) 15.00; 1.540
 
4) 30.00; 1.210
 
5) 60.00; 0.907
 

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
 

1 



**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.20 DOWNSTREAM (FEET) 1012.30 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 11.506
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.797 
SUBAREA Te AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

RESIDENTIAL 
"1 DWELLING/ACRE" A 0.57 0.98 0.800 32 11.51 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
SUBAREA RUNOFF (CFS) 0.52 
TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) 0.52 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.30 DOWNSTREAM (FEET) 1004.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1131.64 CHANNEL SLOPE 0.0072 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1. 00 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.186
 
SUBAREA LOSS RATE DATA(AMC II):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
"1 DWELLING/ACRE" A 13.10 0.98 0.800 32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.97 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.15 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.90 
AVERAGE FLOW DEPTH (FEET) 0.19 TRAVEL TIME(MIN.) 20.90 
Te(MIN.) = 32.41 
SUBAREA AREA (ACRES) = 13.10 SUBAREA RUNOFF (CFS) 4.78 
EFFECTIVE AREA (ACRES) 13.67 AREA-AVERAGED Fm(INCH/HR) 0.78 
AREA-AVERAGED Fp(INCH/HR) 0.97 AREA-AVERAGED Ap = 0.80 
TOTAL AREA (ACRES) = 13.7 PEAK FLOW RATE (CFS) = 4.99 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.23 FLOW VELOCITY (FEET/SEC.) 0.99
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1331. 64 FEET.
 

**************************************************************************** 



FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.40 DOWNSTREAM (FEET) 1012.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 22.939
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.365 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

NATURAL GOOD COVER 
"GRASS" A 0.92 0.94 1.000 38 22.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.94 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF (CFS) 0.36 
TOTAL AREA (ACRES) = 0.92 PEAK FLOW RATE (CFS) 0.36 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.50 DOWNSTREAM (FEET) 1004.50 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1097.60 CHANNEL SLOPE 0.0073 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1.00 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.004
 
SUBAREA LOSS RATE DATA(AMC II):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN 

NATURAL GOOD COVER 
" GRAS S " A 10 . 72 0 . 94 1 . 000 3 8 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.94 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.94 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.67 
AVERAGE FLOW DEPTH (FEET) 0.12 TRAVEL TIME(MIN.) 27.44 
Tc(MIN.) = 50.38 
SUBAREA AREA (ACRES) = 10.72 SUBAREA RUNOFF (CFS) 0.66 
EFFECTIVE AREA (ACRES) 11.64 AREA-AVERAGED Fm(INCH/HR) 0.94 
AREA-AVERAGED Fp(INCH/HR) 0.94 AREA-AVERAGED Ap = 1.00 
TOTAL AREA (ACRES) = 11.6 PEAK FLOW RATE (CFS) = 0.71 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) 0.60
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1297.60 FEET.
 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 11.6 TC(MIN.) = 50.38
 



EFFECTIVE AREA (ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE (CFS) 

11.64 
0.94 

0.71 

AREA-AVERAGED 
AREA-AVERAGED 

Fm(INCH/HR)= 
Ap = 1.000 

0.94 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAIN INDUSTRIAL CENTER
 
* 25-YEAR, EXISTING CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1 *
 
* 10.28.16 KV *
 

************************************************************************** 

FILE NAME: W 25EX.DAT 
TIME/DATE OF STUDY: 11:53 10/28/2016 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 3.384
 
2) 10.00; 2.424
 
3) 15.00; 1.952
 
4) 30.00; 1.536
 
5) 60.00; :.150
 

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSS FALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
 

1 



**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.20 DOWNSTREAM (FEET) 1012.30 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.506
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.282 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

RESIDENTIAL 
"1 DWELLING/ACRE" A 0.57 0.98 0.800 32 11.51 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
SUBAREA RUNOFF (CFS) 0.77 
TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) 0.77 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.30 DOWNSTREAM (FEET) 1004.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1131.64 CHANNEL SLOPE 0.0072 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1. 00 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 1.530
 
SUBAREA LOSS RATE DATA(AMC II):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
"1 DWELLING/ACRE" A 13.10 0.98 0.800 32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.97 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.64 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.99 
AVERAGE FLOW DEPTH (FEET) 0.24 TRAVEL TIME(MIN.) 18.98 
Tc(MIN.) = 30.49 
SUBAREA AREA (ACRES) = 13.10 SUBAREA RUNOFF(CFS) 8.84 
EFFECTIVE AREA (ACRES) 13.67 AREA-AVERAGED Fm(INCH/HR) 0.78 
AREA-AVERAGED Fp(INCH/HR) 0.97 AREA-AVERAGED Ap = 0.80 
TOTAL AREA (ACRES) = 13.7 PEAK FLOW RATE (CFS) = 9.22 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.29 FLOW VELOCITY (FEET/SEC.) 1. 15 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1331. 64 FEET. 

**************************************************************************** 



FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00
 
ELEVATION DATA: UPSTREAM (FEET) = 1013.40 DOWNSTREAM (FEET) 1012.50
 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 22.939
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 1.732 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

NATURAL GOOD COVER 
"GRASS" A 0.92 0.94 1.000 38 22.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.94 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF (CFS) 0.66 
TOTAL AREA (ACRES) = 0.92 PEAK FLOW RATE (CFS) 0.66 

****************~*********************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.50 DOWNSTREAM (FEET) 1004.50 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1097.60 CHANNEL SLOPE 0.0073 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1. 00 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 1.358
 
SUBAREA LOSS RATE DATA(AMC II):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN 

NATURAL GOOD COVER 
"GRASS" A 10.72 0.94 1.000 38 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.94 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.82 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.88 
AVERAGE FLOW DEPTH (FEET) 0.18 TRAVEL TIME(MIN.) 20.86 
Tc(MIN.) = 43.80 
SUBAREA AREA (ACRES) = 10.72 SUBAREA RUNOFF (CFS) 4.08 
EFFECTIVE AREA (ACRES) 11.64 AREA-AVERAGED Fm(INCH/HR) 0.94 
AREA-AVERAGED Fp(INCH/HR) 0.94 AREA-AVERAGED Ap = 1.00 
TOTAL AREA (ACRES) = 11.6 PEAK FLOW RATE (CFS) = 4.43 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) 0.95
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1297.60 FEET.
 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 11.6 TC(MIN.) = 43.80
 



EFFECTIVE AREA (ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE (CFS) 

11.64 
0.94 
4.43 

AREA-AVERAGED 
AREA-AVERAGED 

Fm(INCH/HR)= 
Ap = 1.000 

0.94 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAIN INDUSTRIAL CENTER * 
* 100-YEAR, EXISTING CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1 * 
* 10.28.16 KV * 

************************************************************************** 

FILE NAME: W 100EX.DAT
 
TIME/DATE OF STUDY: 11:56 10/28/2016
 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 4.668
 
2) 10.00; 3.348
 
3) 15.00; 2.700
 
4) 30.00; 2.120
 
5) 60.00; 1.590
 

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREET FLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S)
 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
 

1 



**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 200.00 
ELEVATION DATA: UPSTREAM (FEET) = 1013.20 DOWNSTREAM (FEET) 1012.30 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 11.506
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.153 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

RESIDENTIAL 
"1 DWELLING/ACRE" A 0.57 0.74 0.800 52 11.51 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
SUBAREA RUNOFF (CFS) 1. 31 
TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) 1. 31 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1012.30 DOWNSTREAM (FEET) 1004.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 1131.64 CHANNEL SLOPE 0.0072 
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1.00 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.228
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
"1 DWELLING/ACRE" A 13.10 0.74 0.800 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 11. 28 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 20 
AVERAGE FLOW DEPTH (FEET) 0.31 TRAVEL TIME(MIN.) 15.71 
Te(MIN.) = 27.22 
SUBAREA AREA (ACRES) = 13.10 SUBAREA RUNOFF (CFS) 19.27 
EFFECTIVE AREA (ACRES) 13.67 AREA-AVERAGED Fm(INCH/HR) 0.59 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.80 
TOTAL AREA (ACRES) = 13.7 PEAK FLOW RATE (CFS) = 20.10 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.38 FLOW VELOCITY (FEET/SEC.) 1. 42
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1331.64 FEET.
 

**************************************************************************** 



FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SuBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SuBAREA FLOW-LENGTH (FEET) 200.00
 
ELEVATION DATA: uPSTREAM (FEET) = 1013.40 DOWNSTREAM (FEET) 1012.50
 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SuBAREA ANALYSIS uSED MINIMuM Tc(MIN.) = 22.939
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.393 
SuBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROuP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

NATuRAL GOOD COVER 
"GRASS" A 0.92 0.66 1.000 58 22.94 
SuBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.66 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SuBAREA RuNOFF (CFS) 1. 44 
TOTAL AREA (ACRES) = 0.92 PEAK FLOW RATE (CFS) 1.44 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPuTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: uPSTREAM (FEET) = 1012.50 DOWNSTREAM (FEET) 1004.50 
CHANNEL LENGTH THRU SuBAREA (FEET) = 1097.60 CHANNEL SLOPE 0.0073 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMuM DEPTH (FEET) = 1. 00 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1. 956
 
SuBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND uSE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN 

NATURAL GOOD COVER 
"G RAS S " A 10 . 72 0 . 66 1.000 58 
SuBAREA AVERAGE PERVIOuS LOSS RATE, Fp(INCH/HR) = 0.66 
SUBAREA AVERAGE PERVIOuS AREA FRACTION, Ap = 1.000 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 7.74 
TRAVEL TIME THRu SuBAREA BASED ON VELOCITY(FEET/SEC.) 1. 12 
AVERAGE FLOW DEPTH (FEET) 0.26 TRAVEL TIME(MIN.) 16.32 
Tc(MIN.) = 39.26 
SUBAREA AREA (ACRES) = 10.72 SuBAREA RuNOFF (CFS) 12.53 
EFFECTIVE AREA (ACRES) 11. 64 AREA-AVERAGED Fm(INCH/HR) 0.66 
AREA-AVERAGED Fp(INCH/HR) 0.66 AREA-AVERAGED Ap = 1.00 
TOTAL AREA (ACRES) = 11. 6 PEAK FLOW RATE (CFS) = 13.60 

END OF SuBAREA CHANNEL FLOW HYDRAuLICS: 
DEPTH (FEET) = 0.33 FLOW VELOCITY (FEET/SEC.) 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 

1. 25 
202.00 = 1297.60 FEET. 

END OF STuDY SuMMARY: 
TOTAL AREA (ACRES) 11.6 TC(MIN.) = 39.26 



EFFECTIVE AREA (ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE (CFS) 

11.64 
0.66 
13.60 

AREA-AVERAGED 
AREA-AVERAGED 

Fm(INCH/HR)= 
Ap = 1.000 

0.66 

END OF RATIONAL METHOD ANALYSIS 



APPENDIX E
 

• Proposed Conditions Hydrology AES Results 



Date 12/14/16 

Job No. 95956002 Kimley)~Horn 
Waterman Industrial Center-Proposed Condition 

Page No. 

UlS DIS Code DIS UlS Length Area Comments 
Node Node Elev. Elev. (ft) (acre) Soil type A, 90% Imp 
100 101 2 1053.8 1050.1 181.25 2.56 Roof, Tc=5 min 
101 102 5 1007.1 1004.6 274.10 3.42 Pkg, 8=0, Z=99', 0=0.5' 
102 102 1 - - - - 1of2 
300 301 2 1057.8 1057.4 221.28 1.05 Roof, Tc=5 min 
301 302 5 1014.4 1010.5 221.00 0.94 Pkg, 8=0, Z=99', 0=0.5' 
302 102 5 1010.5 1004.6 523.94 -
102 102 1 - - - - 2 of 2 
102 103 4 998.4 997.5 20.80 - 8asin 1 - North Entrv 

«,~iii~¥l!~!i!' .i!! ·;.P(i; i:;i.•. ,'! ,('.,i.!. i((i((A'!"i' tEtf. i}i ,'i' ., ........ i( i}}A ,:(':', 

200 201 2 1056.8 1052.8 291.74 6.08 Roof, Tc=5 min 
201 202 5 1009.8 1004 926.31 4.17 PkQ, 8=0, Z=99', 0=0.5' 
202 202 1 - - - - 1 of 2 
600 601 2 1057.8 1057.4 342.59 1.7 Roof, Tc=5 min 
601 602 5 1014.4 1008.7 222.62 1.01 Pkg, 8=0, Z=99', 0=0.5' 
602 202 5 1008.7 1004 890.60 -
202 202 1 - - - - 2 of 2 
202 
~!f·( - [AA:,' 

4 
(A'!' 

998.43 
b:~ 

997.5 21.19 -
>(Lb~:; i12J~6 

8asin 2 - South Entry 
.;::1"!,;;.;1' >( A\i..: \, 

400 401 2 1014.7 1011.7 100.00 0.08 Pka 
401 
.U': 

402 
! .:!!!,:!f(!~ 

5 
: 

1011.7 1010.8 133.04 0.41 Pka, 8=0, __ 
! ..•. 

500 501 2 1014.8 1013.3 100.00 0.08 Pkq 
501 

..,:;.!fb'i:l!b r 
502 

.;!::!+ .i 
5 
r 

1013.3 
:!:i;' 

1010 192.21 

iiii 
0.53 

·'f,6d· 
PkQ 8=0, Z=99' 
;!!b:;!':! :' . ;«,;\. 

0=0.5' 
(!' ·(:i(ii. !( (. 

700 701 2 1053.7 1052.9 269.72 0.84 Roof, Tc=5 min 
701 702 
·,.t .·jl:!,!.!.::;;!:'; 
800 801 
fjf; 
900 901 
901 902 

~.:. ~i:(:'U : :;;!)' 

5 
,. 

2 
........ 

2 
5 

.':i: ::[:i 

1009.9 
·f!';!!::;!!!:!:. -1052.8 
1009.5 
;;&i',' ":: '?: 

1004.8 118.40 
'if:: 

::::+•1005.1 129.48 

..~ 

0.72 
l.S6 
0.21 

·.i·Q4~!lj. 

0.41 
0.35 
0';'11 

Pkg, 8=0, Z=99', 0=0.5' 
l\],:.:!·j; ", 

Pkg 
[ir::;!i;:):':;J' .;":; 

Roof, Tc=5 min 
PkQ, 8=0, Z=99' 0=0.5' 
h';(f:;jJj'j, « 

;;; :jj' 

. 

.i··j· 

: 

" 
1001 2 1007.4 0.11 Pka 

1001 1002 5 1005.7 1004.9 134.39 0.39 Pka, 8=0, Z=99' 0=0.5' 
> ;.( ,ii, 'ifnu. ('0;$0 I.,. ,i, :f (jr· :;i" ii< 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License ID 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAN INDUSTRIAL CENTER * 
*	 2-YEAR, PROPOSED CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1, 3.0, 

3.1, 4.0, 4.1, 5.0, 5.1, 6.0, 6.1, 7.0, 7.1, 8.0, 9.0, 9.1, 10.0, 10.1 

* 
* 12.14.2016 KV * 
********************~********************************* ******************** 

FILE	 NAME: W 2PR.DAT 
TIME/DATE OF STUDY: 13:31 12/16/2016 

USER	 SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 2.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 1.644
 
2) 10.00; 1.182
 
3) 15.00; 0.952
 
4) 30.00; 0.748
 
5) 60.00; 0.561
 

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2.	 (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE	 PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

1 



*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 181.25 
ELEVATION DATA: UPSTREAM (FEET) = 1053.80 DOWNSTREAM (FEET) 1050.10 

Tc = K*l (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.299
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.616 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 2.56 0.74 0.100 52 5.30 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 3.55 
TOTAL AREA (ACRES) = 2.56 PEAK FLOW RATE (CFS) 3.55 

**************************************************************************** 

FLOW PROCESS FROM NODE 101. 00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1007.10 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) = 274.10 CHANNEL SLOPE 0.0091 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.393
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 3.42 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 5.58 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 89 
AVERAGE FLOW DEPTH(FEET) 0.17 TRAVEL TIME(MIN.) 2.41 
Tc(MIN.) = 7.71 
SUBAREA AREA (ACRES) = 3.42 SUBAREA RUNOFF (CFS) 4.06 
EFFECTIVE AREA (ACRES) 5.98 AREA-AVERAGED Frn(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 7.10 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.19 FLOW VELOCITY (FEET/SEC.) 2.03
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 455.35 FEET.
 

**************************************************************************** 



FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
 
TIME OF CONCENTRATION(MIN.) 7.71
 
RAINFALL INTENSITY (INCH/HR) 1.39
 
AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 
AREA-AVERAGED Ap = 0.10
 
EFFECTIVE STREAM AREA (ACRES) 5.98
 
TOTAL STREAM AREA (ACRES) = 5.98
 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.10
 

**************************************************************************** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 221.28 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 9.320
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.245 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.05 0.74 0.100 52 9.32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 1.11 
TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE (CFS) 1.11 

**************************************************************************** 

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1010.50 
CHANNEL LENGTH THRU SUBAREA(FEET) = 221.00 CHANNEL SLOPE 0.0176 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.117
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.94 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1. 55
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.75 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 2.10 
Tc(MIN.) = 11.42 
SUBAREA AREA (ACRES) = 0.94 SUBAREA RUNOFF(CFS) 0.88 
EFFECTIVE AREA (ACRES) 1. 99 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 1. 87 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) 1. 81
 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 442.28 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 302.00 TO NODE 102.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA««< 

ELEVATION DATA: UPSTREAM (FEET) = 1010.50 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) 523.94 CHANNEL SLOPE = 0.0113 
CHANNEL FLOW THRU SUBAREA (CFS) = 1.87 
FLOW VELOCITY (FEET/SEC) = 1.80 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 4.85 Tc(MIN.) 16.27 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 = 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) 16.27 
RAINFALL INTENSITY (INCH/HR) 0.93 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 1.99 
TOTAL STREAM AREA (ACRES) = 1.99 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.87 

** CONFLUENCE JATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 7.10 7.71 1. 393 0.74 ( 0.07) 0.10 6.0 100.00 
2 1. 87 16.27 0.935 0.74 ( 0.07) 0.10 2.0 300.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

PEAK FLOW RATE TABLE 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

** ** 



1 8.46 7.71 1. 393 0.74( 0.07) 0.10 6.9 100.00 
2 6.50 16.27 0.935 0.74( 0.07) 0.10 8.0 300.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 8.46 Tc(MIN.) = 7.71 
EFFECTIVE AREA (ACRES) = 6.92 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 8.0 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««<
 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 998.40 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 20.80 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.92 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 8.46 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 7.75 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 103.00 987.02 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 291.74 
ELEVATION DATA: UPSTREAM (FEET) = 1056.80 DOWNSTREAM (FEET) 1052.80 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE1J**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.942
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.465 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HRl (DECIMAL) CN (MIN. ) 

COMMERCIAL A 6.08 0.74 0.100 52 6.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 7.61 
TOTAL AREA (ACRESl = 6.08 PEAK FLOW RATE (CFS) 7.61 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.80 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 926.31 CHANNEL SLOPE = 0.0063 



CHANNEL BASE(FEET) = 0.00 "2" FACTOR = 99.000
 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.947
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 4.17 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.25 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.83 
AVERAGE FLOW DEPTH (FEET) 0.23 TRAVEL TIME(MIN.) 8.44 
Te(MIN.) = 15.38 
SUBAREA AREA (ACRES) = 4.17 SUBAREA RUNOFF(CFS) 3.27 
EFFECTIVE AREA (ACRES) 10.25 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 10.2 PEAK FLOW RATE (CFS) = 8.05 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.22 FLOW VELOCITY (FEET/SEC.) 1. 74
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1218.05 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) 15.38 
RAINFALL INTENSITY (INCH/HR) 0.95 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 10.25 
TOTAL STREAM AREA (ACRES) = 10.25 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 8.05 

**************************************************************************** 

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««< 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA« 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.70 DOWNSTREAM (FEET) 1011.70 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.000 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.644
 
SUBAREA Te AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
SUBAREA RUNOFF (CFS) 0.11
 
TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) 0.11
 

**************************************************************************** 

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1011.70 DOWNSTREAM (FEET) 1010.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 133.04 CHANNEL SLOPE 0.0068 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.397
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.41 O. 74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.36 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.83 
AVERAGE FLOW DEPTH (FEET) 0.07 TRAVEL TIME(MIN.) 2.68 
Tc(MIN.) = 7.68 
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) 0.49 
EFFECTIVE AREA (ACRES) 0.49 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 0.58 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) 0.94
 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 233.04 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.80 DOWNSTREAM (FEET) 1013.30 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.644 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) = 0.11 



TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.11 

**************************************************************************** 

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1013.30 DOWNSTREAM (FEET) 1010.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 192.21 CHANNEL SLOPE 0.0172 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.413
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.53 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.43 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 28 
AVERAGE FLOW DEPTH (FEET) 0.06 TRAVEL TIME(MIN.) 2.50 
Tc(MIN.) = 7.50 
SUBAREA AREA (ACRES) = 0.53 SUBAREA RUNOFF (CFS) 0.64 
EFFECTIVE AREA (ACRES) 0.61 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 0.73 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.07 FLOW VELOCITY (FEET/SEC.) 1. 45
 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 292.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 342.59 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.115
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.085 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.70 0.74 0.100 52 12.11 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.55 
TOTAL AREA (ACRES) = 1.70 PEAK FLOW RATE (CFS) 1. 55 

**************************************************************************** 



FLOW PROCESS FROM NODE 601.00 TO NODE 602.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1008.70 
CHANNEL LENGTH THRU SUBAREA (FEET) = 222.62 CHANNEL SLOPE 0.0256 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.005 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 1. 01 O. 74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1. 97 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.14 
AVERAGE FLOW DEPTH (FEET) 0.10 TRAVEL TIME(MIN.) 1. 73 
Tc(MIN.) = 13.84 
SUBAREA AREA (ACRES) = 1. 01 SUBAREA RUNOFF (CFS) 0.85 
EFFECTIVE AREA (ACRES) 2.71 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.7 PEAK FLOW RATE (CFS) = 2.27 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC.) 2.20
 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 565 .21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 602.00 TO NODE 202.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1008.70 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) 890.60 CHANNEL SLOPE = 0.0053 
CHANNEL FLOW THRU SUBAREA (CFS) = 2.27 
FLOW VELOCITY (FEET/SEC) = 1.28 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 11.56 Tc(MIN.) 25.40 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 = 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««<
 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««<
 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
 
TIME OF CONCENTRATION(MIN.) 25.40
 
RAINFALL INTENSITY (INCH/HR) 0.81
 
AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 



AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 2.71 
TOTAL STREAM AREA (ACRES) = 2.71 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.27 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 8.05 15.38 0.947 0.74 ( 0.07) 0.10 10.2 200.00 
2 2.27 25.40 0.811 0.74 ( 0.07) 0.10 2.7 600.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 

1 9.68 15.38 0.947 0.74 ( 0.07) 0.10 11. 9 200.00 
2 9.06 25.40 0.811 0.74 ( 0.07) 0.10 13.0 600.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 9.68 Tc(MIN.) = 15.38 
EFFECTIVE AREA (ACRES) = 11.89 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 13.0 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««< 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 998.43 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 21.19 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.6 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 11.41 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.68 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 15.41 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 203.00 1477.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21
 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 269.72
 
ELEVATION DATA: UPSTREAM (FEET) = 1053.70 DOWNSTREAM (FEET) 1052.90
 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 9.137
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.262 



SUBAREA Tc AND LOSS RATE DATA(AMC III): 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 
COMMERCIAL A 0.84 0.74 0.100 52 9.14 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.90 
TOTAL AREA (ACRES) = 0.84 PEAK FLOW RATE (CFS) 0.90 

**************************************************************************** 

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.90 DOWNSTREAM (FEET) 1004.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 118.40 CHANNEL SLOPE 0.0431 
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.184
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.72 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1. 26 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.36 
AVERAGE FLOW DEPTH (FEET) 0.07 TRAVEL TIME(MIN.) 0.84 
Tc(MIN.) = 9.97 
SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) 0.72 
EFFECTIVE AREA (ACRES) 1. 56 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 1.6 PEAK FLOW RATE (CFS) = 1. 56 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.08 FLOW VELOCITY (FEET/SEC.) 2.40
 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 702.00 = 388.12 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 131.38 
ELEVATION DATA: UPSTREAM (FEET) = 1009.10 DOWNSTREAM (FEET) 1005.20 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.644
 
SUBAREA Tc AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 



COMMERCIAL A 0.21 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.30 
TOTAL AREA (ACRES) = 0.21 PEAK FLOW RATE (CFS) 0.30 

+--------------------------------------------------------------------------+ 

SHEET FLOW OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 900.00 TO NODE 901.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 69.76 
ELEVATION DATA: UPSTREAM (FEET) = 1052.80 DOWNSTREAM (FEET) 1052.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.644 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.41 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 0.58 
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) 0.58 

**************************************************************************** 

FLOW PROCESS FROM NODE 901.00 TO NODE 902.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.50 DOWNSTREAM (FEET) 1005.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 129.48 CHANNEL SLOPE 0.0340 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.538
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.35 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.81
 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 89
 
AVERAGE FLOW DEPTH (FEET) 0.07 TRAVEL TIME(MIN.) 1 . 14
 
Tc(MIN.) = 6.14
 



SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 0.46
 
EFFECTIVE AREA (ACRES) 0.76 AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10
 
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE (CFS) = 1.00
 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) 1. 98
 

LONGEST FLOWPATH FROM NODE 900.00 TO NODE 902.00 = 199.24 FEET.
 

+--------------------------------------------------------------------------+ 

I SHEET FLOW TO OFF-SITE 
I 
I I 
+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 1000.00 TO NODE 1001.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1007.40 DOWNSTREAM (FEET) 1005.70 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.644 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.11 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.16 
TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) 0.16 

**************************************************************************** 

FLOW PROCESS FROM NODE 1001.00 TO NODE 1002.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1005.70 DOWNSTREAM (FEET) 1004.90 
CHANNEL LENGTH THRU SUBAREA (FEET) = 134.39 CHANNEL SLOPE 0.0060 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.374
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.39 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.39
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.77 
AVERAGE FLOW DEPTH (FEET) 0.07 TRAVEL TIME(MIN.) 2.92 
Tc(MIN.) = 7.92 
SUBAREA AREA (ACRES) = 0.39 SUBAREA RUNOFF (CFS) 0.46 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 0.58 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) 0.90
 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1002.00 = 234.39 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 0.5 TC(MIN.) = 7.92
 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR)= 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.100
 
PEAK FLOW RATE (CFS) 0.58
 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAN INDUSTRIAL CENTER * 
*	 10-YEAR, PROPOSED CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1, 3.0, 

3.1, 4.0, 4.1, 5.0, 5.1, 6.0, 6.1, 7.0, 7.1, 8.0, 9.0, 9.1, 10.0, 10.1 
* 

* 12.14.2016 KV * 
************************************************************************** 

FILE NAME: W 10PR.DAT
 
TIME/DATE OF STUDY: 13:34 12/16/2016
 

USER	 SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 10.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 2.664
 
2) 10.00; 1.908
 
3) 15.00; 1.540
 
4) 30.00; 1.210
 
5) 60.00; 0.907
 

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2.	 (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE	 PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

1 



*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 181. 25 
ELEVATION DATA: UPSTREAM (FEET) = 1053.80 DOWNSTREAM (FEET) 1050.10 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.299
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.619 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 2.56 0.74 0.100 52 5.30 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 5.86 
TOTAL AREA (ACRES) = 2.56 PEAK FLOW RATE (CFS) 5.86 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1007.10 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) = 274.10 CHANNEL SLOPE 0.0091 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.291
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH / HR) (DECIMAL) CN 

COMMERCIAL A 3.42 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.27 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.11 
AVERAGE fLOW DEPTH (FEET) 0.21 TRAVEL TIME(MIN.) 2.17 
Te(MIN.) = 7.47 
SUBAREA AREA (ACRES) = 3.42 SUBAREA RUNOfF (CFS) 6.82 
EFFECTIVE AREA (ACRES) 5.98 AREA-AVERAGED Frn(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 11 .93 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.23 FLOW VELOCITY (FEET/SEC.) 2.24
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 455.35 FEET.
 

**************************************************************************** 



1 FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
 
TIME OF CONCENTRATION (MIN. ) 7 . 47
 
RAINFALL INTENSITY (INCH/HR) 2.29
 
AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 
AREA-AVERAGED Ap = 0.10
 
EFFECTIVE STREAM AREA (ACRES) 5.98
 
TOTAL STREAM AREA (ACRES) = 5.98
 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 11.93
 

**************************************************************************** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 221.28 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.320
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.011 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.05 0.74 0.100 52 9.32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.83 
TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE (CFS) 1.83 

**************************************************************************** 

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1010.50 
CHANNEL LENGTH THRU SUBAREA (FEET) = 221.00 CHANNEL SLOPE 0.0176 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.814
 
SUBAREA LOSS RATE DATA(AMC III) :
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.94 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.57
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.89 
AVERAGE FLOW DEPTH (FEET) 0.12 TRAVEL TIME(MIN.) 1.95 
Te(MIN.) = 11.27 
SUBAREA AREA (ACRES) = 0.94 SUBAREA RUNOFF(CFS) 1.47 
EFFECTIVE AREA (ACRES) 1. 99 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 3.12 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) 2.02
 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 442.28 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 302.00 TO NODE 102.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA««< 

ELEVATION DATA: UPSTREAM (FEET) = 1010.50 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) 523.94 CHANNEL SLOPE = 0.0113 
CHANNEL FLOW THRU SUBAREA (CFS) = 3.12 
FLOW VELOCITY (FEET/SEC) = 2.01 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 4.35 Te(MIN.) 15.62 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 = 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) 15.62 
RAINFALL INTENSITY (INCH/HR) 1.53 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 1.99 
TOTAL STREAM AREA (ACRES) = 1.99 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.12 

** CONFLUENCE DATA 
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 

1 11.93 7.47 2.291 0.74 ( 0.07) 0.10 6.0 100.00 
2 3.12 15.62 1.526 0.74 ( 0.07) 0.10 2.0 300.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 



1 14.21 7.47 2.291 0.74( 0.07) 0.10 6.9 100.00 
2 10.93 15.62 1.526 0.74( 0.07) 0.10 8.0 300.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 14.21 Tc(MIN.) = 7.47 
EFFECTIVE AREA(ACRES) = 6.93 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.0 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««<
 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 998.40 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 20.80 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.3 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 12.62 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 14.21 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 7.49 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 103.00 987.02 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 291.74 
ELEVATION DATA: UPSTREAM (FEET) = 1056.80 DOWNSTREAM (FEET) 1052.80 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.942
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.370 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 6.08 0.74 0.100 52 6.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 12.56 
TOTAL AREA (ACRES) = 6.08 PEAK FLOW RATE (CFS) 12.56 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.80 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 926.31 CHANNEL SLOPE = 0.0063 



CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000
 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.594
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 4.17 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.41 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.11 
AVERAGE FLOW DEPTH (FEET) 0.27 TRAVEL TIME(MIN.) 7.33 
Tc(MIN.) = 14.27 
SUBAREA AREA (ACRES) = 4.17 SUBAREA RUNOFF(CFS) 5.70 
EFFECTIVE AREA (ACRES) 10.25 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 10.2 PEAK FLOW RATE (CFS) = 14.02 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.26 FLOW VELOCITY (FEET/SEC.) 2.03
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1218.05 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) 14.27 
RAINFALL INTENSITY (INCH/HR) 1.59 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 10.25 
TOTAL STREAM AREA (ACRES) = 10.25 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.02 

**************************************************************************** 

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««< 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA« 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.70 DOWNSTREAM (FEET) 1011.70 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.664
 
SUBAREA Tc AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
SUBAREA RUNOFF (CFS) 0.19
 
TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) 0.19
 

**************************************************************************** 

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1011.70 DOWNSTREAM (FEET) 1010.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 133.04 CHANNEL SLOPE 0.0068 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.320
 
SUBAREA LOSS RATE DATA(AMC III) :
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.41 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.60 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.97 
AVERAGE FLOW DEPTH (FEET) 0.08 TRAVEL TIME(MIN.) 2.28 
Tc(MIN.) = 7.28 
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF(CFS) 0.83 
EFFECTIVE AREA (ACRES) 0.49 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 0.99 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.10 FLOW VELOCITY (FEET/SEC.) 1. 08
 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 233.04 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.80 DOWNSTREAM (FEET) 1013.30 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.664 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) = 0.19 



TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.19 

**************************************************************************** 

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1013.30 DOWNSTREAM (FEET) 1010.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 192.21 CHANNEL SLOPE 0.0172 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.327
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.53 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.73 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 44 
AVERAGE FLOW DEPTH (FEET) 0.07 TRAVEL TIME(MIN.) 2.23 
Tc(MIN.) = 7.23 
SUBAREA AREA (ACRES) = 0.53 SUBAREA RUNOFF (CFS) 1.07 
EFFECTIVE AREA (ACRES) 0.61 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 1. 24 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) 1. 59
 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 292.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 342.59 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.115
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.752 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.70 0.74 0.100 52 12.11 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 2.57 
TOTAL AREA (ACRES) = 1.70 PEAK FLOW RATE (CFS) 2.57 

**************************************************************************** 



FLOW PROCESS FROM NODE 601.00 TO NODE 602.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1008.70 
CHANNEL LENGTH THRU SUBAREA (FEET) = 222.62 CHANNEL SLOPE 0.0256 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.639 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 1.01 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.28 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.41 
AVERAGE FLOW DEPTH (FEET) 0.12 TRAVEL TIME(MIN.) 1. 54 
Tc(MIN.) = 13.66 
SUBAREA AREA (ACRES) = 1. 01 SUBAREA RUNOFF(CFS) 1.42 
EFFECTIVE AREA (ACRES) 2.71 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.7 PEAK FLOW RATE (CFS) = 3.82 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) 2.47
 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 565.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 602.00 TO NODE 202.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1008.70 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) 890.60 CHANNEL SLOPE = 0.0053 
CHANNEL FLOW THRU SUBAREA (CFS) = 3.82 
FLOW VELOCITY (FEET/SEC) = 1.44 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 10.31 Tc(MIN.) 23.97 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 = 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««<
 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««<
 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
 
TIME OF CONCENTRATION (MIN. ) 23.97
 
RAINFALL INTENSITY (INCH/HR) 1.34
 
AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 



AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 2.71 
TOTAL STREAM AREA(ACRES) = 2.71 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.82 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 14.02 14.27 1.594 0.74 ( 0.07) 0.10 10.2 200.00 
2 3.82 23.97 1. 343 0.74 ( 0.07) 0.10 2.7 600.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 16.74 14.27 1.594 0.74 ( 0.07) 0.10 11 .9 200.00 
2 15.52 23.97 1 .343 0.74 ( 0.07) 0.10 13.0 600.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 16.74 Tc(MIN.) = 14.27 
EFFECTIVE AREA (ACRES) = 11.86 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 13.0 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««< 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 998.43 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 21.19 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.26 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 16.74 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 14.29 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 203.00 1477.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21
 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 269.72
 
ELEVATION DATA: UPSTREAM (FEET) = 1053.70 DOWNSTREAM (FEET) 1052.90
 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 9.137
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.038 



SUBAREA Tc AND LOSS RATE DATA(AMC III): 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 
COMMERCIAL A 0.84 0.74 0.100 52 9.14 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.48 
TOTAL AREA (ACRES) = 0.84 PEAK FLOW RATE (CFS) 1.48 

**************************************************************************** 

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.90 DOWNSTREA~(FEET) 1004.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 118.40 CHANNEL SLOPE 0.0431 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.927
 
SUBAREA LOSS RATE DATA(AMC III) :
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.72 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 2.09 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.68 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 0.74 
Tc(MIN.) = 9.87 
SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF(CFS) 1.20 
EFFECTIVE AREA (ACRES) 1. 56 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 1.6 PEAK FLOW RATE (CFS) = 2.60 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC.) 2.83
 
LONGEST FLOW PATH FROM NODE 700.00 TO NODE 702.00 = 388.12 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 131.38 
ELEVATION DATA: UPSTREAM (FEET) = 1009.10 DOWNSTREAM (FEET) 1005.20 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.664
 
SUBAREA Tc AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 



COMMERCIAL A 0.21 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.49 
TOTAL AREA (ACRES) = 0.21 PEAK FLOW RATE (CFS) 0.49 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 900.00 TO NODE 901.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 69.76 
ELEVATION DATA: UPSTREAM (FEET) = 1052.80 DOWNSTREAM (FEET) 1052.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.664 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.41 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.96 
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) 0.96 

**************************************************************************** 

FLOW PROCESS FROM NODE 901.00 TO NODE 902.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.50 DOWNSTREAM (FEET) 1005.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 129.48 CHANNEL SLOPE 0.0340 
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.513
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.35 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1 .34
 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.16
 
AVERAGE FLOW DEPTH (FEET) 0.08 TRAVEL TIME(MIN.) 1. 00
 
Tc(MIN.) = 6.00
 



SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 0.77
 
EFFECTIVE AREA (ACRES) 0.76 AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10
 
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE (CFS) = 1.67
 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) 2.24
 
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 902.00 = 199.24 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE	 I 
I 
I 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 1000.00 TO NODE 1001.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1007.40 DOWNSTREAM (FEET) 1005.70 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE1]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.664 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.11 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.26 
TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) 0.26 

**************************************************************************** 

FLOW PROCESS FROM NODE 1001. 00 TO NODE 1002.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1005.70 DOWNSTREAM (FEET) 1004.90 
CHANNEL LENGTH THRU SUBAREA (FEET) = 134.39 CHANNEL SLOPE 0.0060 
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.275
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.39 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.65
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.87 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 2.58 
Tc(MIN.) = 7.58 
SUBAREA AREA (ACRES) = 0.39 SUBAREA RUNOFF(CFS) 0.77 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 0.99 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC.) 1. 08
 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1002.00 = 234.39 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 0.5 TC(MIN.) = 7.58
 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR)= 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.100
 
PEAK FLOW RATE (CFS) 0.99
 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAN INDUSTRIAL CENTER * 
*	 25-YEAR, PROPOSED CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1, 3.0, 

3.1, 4.0, 4.1, 5.0, 5.1, 6.0, 6.1, 7.0, 7.1, 8.0, 9.0, 9.1, 10.0, 10.1 

* 
* 12.14.2016 KV * 

************************************************************************** 

FILE	 NAME: W 25PR.DAT 
TIME/DATE OF STUDY: 13:35 12/16/2016 

USER	 SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 5 

1) 5.00; 3.384
 
2) 10.00; 2.424
 
3) 15.00; 1.952
 
4) 30.00; 1.536
 
5) 60.00; 1.150
 

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2.	 (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE	 PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

1 



*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 181.25 
ELEVATION DATA: UPSTREAM (FEET) = 1053.80 DOWNSTREAM (FEET) 1050.10 

Tc = K*! (LENGTH** 3.00)/(ELEVATION CHANGE) 1**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.299
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.327 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 2.56 0.74 0.100 52 5.30 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 7.49 
TOTAL AREA (ACRES) = 2.56 PEAK FLOW RATE (CFS) 7.49 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1007.10 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) = 274.10 CHANNEL SLOPE 0.0091 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.935
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 3.42 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.92 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.24 
AVERAGE FLOW DEPTH (FEET) 0.23 TRAVEL TIME(MIN.) 2.04 
Tc(MIN.) = 7.34 
SUBAREA AREA (ACRES) = 3.42 SUBAREA RUNOFF(CFS) 8.81 
EFFECTIVE AREA (ACRES) 5.98 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 15.40 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.25 FLOW VELOCITY (FEET/SEC.) 2.40
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 455.35 FEET.
 

**************************************************************************** 



FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
 
TIME OF CONCENTRATION (MIN. ) 7 . 34
 
RAINFALL INTENSITY (INCH/HR) 2.94
 
AREA-AVERAGED FIn (INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 
AREA-AVERAGED Ap = 0.10
 
EFFECTIVE STREAM AREA (ACRES) 5.98
 
TOTAL STREAM AREA(ACRES) = 5.98
 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 15.40
 

**************************************************************************** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 221.28 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.320
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.555 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.05 0.74 0.100 52 9.32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 2.34 
TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE (CFS) 2.34 

**************************************************************************** 

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1010.50 
CHANNEL LENGTH THRU SUBAREA (FEET) = 221.00 CHANNEL SLOPE 0.0176 
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.320
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.94 O. 74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.30
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.07 
AVERAGE FLOW DEPTH (FEET) 0.13 TRAVEL TIME(MIN.) 1. 78 
Tc(MIN.) = 11.10 
SUBAREA AREA (ACRES) = 0.94 SUBAREA RUNOFF (CFS) 1.90 
EFFECTIVE AREA (ACRES) 1. 99 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 4.02 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) 2.25
 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 442.28 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 302.00 TO NODE 102.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA««< 

ELEVATION DATA: UPSTREAM (FEET) = 1010.50 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) 523.94 CHANNEL SLOPE = 0.0113 
CHANNEL FLOW THRU SUBAREA (CFS) = 4.02 
FLOW VELOCITY (FEET/SEC) = 2.13 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 4.10 Tc(MIN.) 15.20 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 = 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) 15.20 
RAINFALL INTENSITY (INCH/HR) 1.95 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 1.99 
TOTAL STREAM AREA(ACRES) = 1.99 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.02 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 15.40 7.34 2.935 0.74 ( 0.07 ) 0.10 6.0 100.00 
2 4.02 15.20 1.946 0.74 ( 0.07 ) 0.10 2.0 300.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 



1 18.36 7.34 2.935 0.74( 0.07) 0.10 6.9 100.00 
2 14.10 15.20 1.946 0.74( 0.07) 0.10 8.0 300.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 18.36 Tc(MIN.) = 7.34 
EFFECTIVE AREA (ACRES) = 6.94 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 8.0 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««<
 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 998.40 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 20.80 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.7 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 13.52 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW (CFS) = 18.36 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 7.36 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 103.00 987.02 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 291.74 
ELEVATION DATA: UPSTREAM (FEET) = 1056.80 DOWNSTREAM (FEET) 1052.80 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.942
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.011 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 6.08 0.74 0.100 52 6.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 16.07 
TOTAL AREA (ACRES) = 6.08 PEAK FLOW RATE (CFS) 16.07 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.80 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 926.31 CHANNEL SLOPE = 0.0063 



CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000
 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.056
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 4.17 0.74 0.100 S2 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.82 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.22 
AVERAGE FLOW DEPTH (FEET) 0.30 TRAVEL TIME(MIN.) 6.96 
Te(MIN.) = 13.90 
SUBAREA AREA (ACRES) = 4.17 SUBAREA RUNOFF (CFS) 7.44 
EFFECTIVE AREA (ACRES) 10.25 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 10.2 PEAK FLOW RATE (CFS) = 18.28 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.29 FLOW VELOCITY (FEET/SEC.) 2.15
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1218.05 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN.) 13.90 
RAINFALL INTENSITY (INCH/HR) 2.06 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 10.25 
TOTAL STREAM AREA (ACRES) = 10.25 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.28 

**************************************************************************** 

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««< 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA« 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.70 DOWNSTREAM (FEET) 1011.70 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]**0.20 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.000 
* 2S YEAR RAINFALL INTENSITY (INCH/HR) = 3.384
 
SUBAREA Te AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
SUBAREA RUNOFF (CFS) 0.24
 
TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) 0.24
 

**************************************************************************** 

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1011.70 DOWNSTREAM (FEET) 1010.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 133.04 CHANNEL SLOPE 0.0068 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.957
 
SUBAREA LOSS RATE DATA(AMC III) :
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.41 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.78 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 00 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 2.22 
Tc(MIN.) = 7.22 
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) 1.06 
EFFECTIVE AREA (ACRES) 0.49 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1. 27 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) 1.19
 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 233.04 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.80 DOWNSTREAM (FEET) 1013.30 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.384 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) = 0.24 



TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.24 

**************************************************************************** 

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1013.30 DOWNSTREAM (FEET) 1010.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 192.21 CHANNEL SLOPE 0.0172 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.976
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH / HR) (DECIMAL) CN 

COMMERCIAL A 0.53 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.93 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 51 
AVERAGE FLOW DEPTH (FEET) 0.08 TRAVEL TIME(MIN.) 2.13 
Tc(MIN.) = 7.13 
SUBAREA AREA (ACRES) = 0.53 SUBAREA RUNOFF(CFS) 1.38 
EFFECTIVE AREA (ACRES) 0.61 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 1. 59 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) 1.73
 
LONGEST fLOWPATH FROM NODE 500.00 TO NODE 502.00 = 292.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH fOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 342.59 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.115
 
* 25 YEAR RAINfALL INTENSITY (INCH/HR) = 2.224 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.70 0.74 0.100 52 12.11 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 3.29 
TOTAL AREA (ACRES) = 1.70 PEAK FLOW RATE (CFS) 3.29 

**************************************************************************** 



FLOW PROCESS FROM NODE 601.00 TO NODE 602.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««< 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1008.70 
CHANNEL LENGTH THRU SUBAREA (FEET) = 222.62 CHANNEL SLOPE 0.0256 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.092 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 1.01 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.20 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.64 
AVERAGE FLOW DEPTH (FEET) 0.13 TRAVEL TIME(MIN.) 1. 41 
Tc(MIN.) = 13.52 
SUBAREA AREA (ACRES) = 1. 01 SUBAREA RUNOFF (CFS) 1.83 
EFFECTIVE AREA (ACRES) 2.71 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.7 PEAK FLOW RATE (CFS) = 4.92 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.13 FLOW VELOCITY (FEET/SEC.) 2.75
 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 565.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 602.00 TO NODE 202.00 IS CODE = S2 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1008.70 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) 890.60 CHANNEL SLOPE = 0.0053 
CHANNEL FLOW THRU SUBAREA (CFS) = 4.92 
FLOW VELOCITY (FEET/SEC) = 1.53 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME (MIN.) = 9.72 Tc (MIN. ) 23.24 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 = 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««<
 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««<
 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
 
TIME OF CONCENTRATION (MIN. ) 23.24
 
RAINFALL INTENSITY (INCH/HR) 1.72
 
AREA-AVERAGED Fm (INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 



AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 2.71 
TOTAL STREAM AREA (ACRES) = 2.71 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.92 

** CONFLUENCE DATA ** 
STREAM Q Te Intensity Fp (FIn) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) (INCH/HR) (ACRES) NODE 

1 18.28 13.90 2.056 0.74 ( 0.07) 0.10 10.2 200.00 
2 4.92 23.24 1.723 0.74 ( 0.07) 0.10 2.7 600.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 21.82 13.90 2.056 0.74 ( 0.07) 0.10 11. 9 200.00 
2 20.13 23.24 1.723 0.74 ( 0.07) 0.10 13.0 600.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 21.82 Te(MIN.) = 13.90 
EFFECTIVE AREA (ACRES) = 11.87 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 13.0 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««< 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) ««< 

ELEVATION DATA: UPSTREAM (FEET) = 998.43 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 21.19 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.8 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 14.20 
GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 21.82 
PIPE TRAVEL TIME(MIN.) = 0.02 Te(MIN.) = 13.93 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 203.00 1477.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21
 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 269.72
 
ELEVATION DATA: UPSTREAM (FEET) = 1053.70 DOWNSTREAM (FEET) 1052.90
 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) 9.137
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.590 



SUBAREA Tc AND LOSS RATE DATA(AMC III): 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 
COMMERCIAL A 0.84 0.74 0.100 52 9.14 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.90 
TOTAL AREA (ACRES) = 0.84 PEAK FLOW RATE (CFS) 1.90 

**************************************************************************** 

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.90 DOWNSTREAM (FEET) 1004.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 118.40 CHANNEL SLOPE 0.0431 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.459
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.72 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 2.67 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.91 
AVERAGE FLOW DEPTH (FEET) 0.10 TRAVEL TIME(MIN.) 0.68 
Tc(MIN.) = 9.82 
SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF(CFS) 1.55 
EFFECTIVE AREA (ACRES) 1. 56 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE (CFS) = 3.35 

END OF SUBAREA CHANNEL FLOW HYDRAULICS;
 
DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) 2.81
 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 702.00 = 388.12 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 131.38 
ELEVATION DATA: UPSTREAM (FEET) = 1009.10 DOWNSTREAM (FEET) 1005.20 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.384
 
SUBAREA Tc AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 



COMMERCIAL A 0.21 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.63 
TOTAL AREA (ACRES) = 0.21 PEAK FLOW RATE (CFS) 0.63 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 900.00 TO NODE 901.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 69.76 
ELEVATION DATA: UPSTREAM (FEET) = 1052.80 DOWNSTREAM (FEET) 1052.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.384 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.41 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.22 
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) 1. 22 

**************************************************************************** 

FLOW PROCESS FROM NODE 901.00 TO NODE 902.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.50 DOWNSTREAM (FEET) 1005.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 129.48 CHANNEL SLOPE 0.0340 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.204
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.35 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.71
 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.30
 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 0.94
 
Tc(MIN.) = 5.94
 



SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 0.99
 
EFFECTIVE AREA (ACRES) 0.76 AREA-AVERAGED FIn (INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10
 
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE (CFS) = 2.14
 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) 2.43
 
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 902.00 = 199.24 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 1000.00 TO NODE 1001.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1007.40 DOWNSTREAM (FEET) 1005.70 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.384 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.11 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.33 
TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) 0.33 

**************************************************************************** 

FLOW PROCESS FROM NODE 1001.00 TO NODE 1002.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREh~(FEET) = 1005.70 DOWNSTREAM (FEET) 1004.90 
CHANNEL LENGTH THRU SUBAREA (FEET) = 134.39 CHANNEL SLOPE 0.0060 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.928
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.39 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.83
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 0.94 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 2.38 
Tc(MIN.) = 7.38 
SUBAREA AREA (ACRES) = 0.39 SUBAREA RUNOFF(CFS) 1.00 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Frn(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1. 28 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) 1.08
 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1002.00 = 234.39 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 0.5 TC(MIN.) = 7.38
 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Frn(INCH/HR)= 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.100
 
PEAK FLOW RATE (CFS) 1 .28
 

END OF RATIONAL METHOD ANALYSIS 



**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2011 Advanced Engineering Software (aes) 
Ver. 18.0 Release Date: 07/01/2011 License 10 1499 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY ************************** 
* WATERMAN INDUSTRIAL CENTER * 
*	 100-YEAR, PROPOSED CONDITION RATIONAL METHOD, DA 1.0, 1.1, 2.0, 2.1, 3.0, 

3.1, 4.0, 4.1, 5.0, 5.1, 6.0, 6.1, 7.0, 7.1, 8.0, 9.0, 9.1, 10.0, 10.1 
* 

* 12.14.2016 KV * 
************************************************************************** 

FILE	 NAME: W 100PR.DAT 
TIME/DATE OF STUDY: 13:38 12/16/2016 

USER	 SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*USER-DEFINED TABLED RAINFALL USED* 
NUMBER OF [TIME,INTENSITYJ DATA PAIRS = 5 

1) 5.00; 4.668
 
2) 10.00; 3.348
 
3) 15.00; 2.700
 
4) 30.00; 2.120
 
5) 60.00; 1.590
 

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1.	 Relative Flow-Depth = 0.00 FEET
 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
 
2.	 (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE	 PIPE WITH A FLOW CAPACITY GREATER THAN
 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
 

1 



*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 181.25 
ELEVATION DATA: UPSTREAM (FEET) = 1053.80 DOWNSTREAM (FEET) 1050.10 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.299
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.589 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (I NCH / HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 2.56 0.74 0.100 52 5.30 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 10.40 
TOTAL AREA (ACRES) = 2.56 PEAK FLOW RATE (CFS) 10.40 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1007.10 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) = 274.10 CHANNEL SLOPE 0.0091 
CHANNEL BASE (FEET) = 0.00 "2" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.095
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 3.42 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.61 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.44 
AVERAGE FLOW DEPTH (FEET) 0.26 TRAVEL TIME(MIN.) 1. 87 
Tc(MIN.) = 7.17 
SUBAREA AREA (ACRES) = 3.42 SUBAREA RUNOFF(CFS) 12.38 
EFFECTIVE AREA (ACRES) 5.98 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 21.64 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.29 FLOW VELOCITY (FEET/SEC.) 2.65
 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 455.35 FEET.
 

**************************************************************************** 



1 FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
 
TIME OF CONCENTRATION (MIN. ) 7 . 17
 
RAINFALL INTENSITY (INCH/HR) 4.09
 
AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 
AREA-AVERAGED Ap = 0.10
 
EFFECTIVE STREAM AREA (ACRES) 5.98
 
TOTAL STREAM AREA (ACRES) = 5.98
 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 21.64
 

**************************************************************************** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 221. 28 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 9.320
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.527 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.05 0.74 0.100 52 9.32 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 3.26 
TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE (CFS) 3.26 

**************************************************************************** 

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1010.50 
CHANNEL LENGTH THRU SUBAREA (FEET) = 221.00 CHANNEL SLOPE 0.0176 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.229
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.94 O. 74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.60
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.30 
AVERAGE FLOW DEPTH (FEET) 0.14 TRAVEL TIME(MIN.) 1. 60 
Te(MIN.) = 10.92 
SUBAREA AREA (ACRES) = 0.94 SUBAREA RUNOFF (CFS) 2.67 
EFFECTIVE AREA (ACRES) 1. 99 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 5.65 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) 2.36
 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 442.28 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 302.00 TO NODE 102.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA««< 

ELEVATION DATA: UPSTREAM (FEET) = 1010.50 DOWNSTREAM (FEET) 1004.60 
CHANNEL LENGTH THRU SUBAREA (FEET) 523.94 CHANNEL SLOPE = 0.0113 
CHANNEL FLOW THRU SUBAREA (CFS) = 5.65 
FLOW VELOCITY (FEET/SEC) = 2.30 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 3.79 Te(MIN.) 14.71 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 = 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 14.71 
RAINFALL INTENSITY (INCH/HR) 2.74 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 1.99 
TOTAL STREAM AREA (ACRES) = 1.99 
PEAK FLOW RATEICFS) AT CONFLUENCE = 5.65 

** CONFLUENCE DATA ** 
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 21 .64 7.17 4.095 0.74 ( 0.07) 0.10 6.0 100.00 
2 5.65 14.71 2.738 0.74 ( 0.07) 0.10 2.0 300.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 



1 25.80 7.17 4.095 0.74( 0.07) 0.10 7.0 100.00 
2 19.98 14.71 2.738 0.74( 0.07) 0.10 8.0 300.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 25.80 Tc(MIN.) = 7.17 
EFFECTIVE AREA (ACRES) = 6.95 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 8.0 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 102.00 966.22 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««<
 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 998.40 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 20.80 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.1 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 14.72 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW (CFS) = 25.80 
PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 7.20 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 103.00 987.02 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 291.74 
ELEVATION DATA: UPSTREAM (FEET) = 1056.80 DOWNSTREAM (FEET) 1052.80 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.942
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.155 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 6.08 0.74 0.100 52 6.94 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 22.33 
TOTAL AREA (ACRES) = 6.08 PEAK FLOW RATE (CFS) 22.33 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.80 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 926.31 CHANNEL SLOPE = 0.0063 



CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000
 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.915
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 4.17 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.67 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.41 
AVERAGE FLOW DEPTH (FEET) 0.34 TRAVEL TIME(MIN.) 6.40 
Te(MIN.) = 13.34 
SUBAREA AREA(ACRES) = 4.17 SUBAREA RUNOFF (CFS) 10.66 
EFFECTIVE AREA (ACRES) 10.25 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 10.2 PEAK FLOW RATE (CFS) = 26.20 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.33 FLOW VELOCITY (FEET/SEC.) 2.39
 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1218.05 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) 13.34 
RAINFALL INTENSITY (INCH/HR) 2.91 
AREA-AVERAGED Fm (INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.74 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 10.25 
TOTAL STREAM AREA (ACRES) = 10.25 
PEAK FLOW RATErCFS) AT CONFLUENCE = 26.20 

**************************************************************************** 

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««< 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA« 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.70 DOWNSTREAM (FEET) 1011.70 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.000 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668
 
SUBAREA Te AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
SUBAREA RUNOFF (CFS) 0.33
 
TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) 0.33
 

**************************************************************************** 

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1011.70 DOWNSTREAM (FEET) 1010.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 133.04 CHANNEL SLOPE 0.0068 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.111
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.41 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1. 08 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 05 
AVERAGE FLOW DEPTH (FEET) 0.10 TRAVEL TIME(MIN.) 2.11 
Tc(MIN.) = 7.11 
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) 1.49 
EFFECTIVE AREA (ACRES) 0.49 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1. 78 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) 1. 27
 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 233.04 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1014.80 DOWNSTREAM (FEET) 1013.30 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.08 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) = 0.33 



TOTAL AREA (ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.33 

**************************************************************************** 

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1013.30 DOWNSTREAM (FEET) 1010.00 
CHANNEL LENGTH THRU SUBAREA (FEET) = 192.21 CHANNEL SLOPE 0.0172 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.162
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.53 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1. 30 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1. 67 
AVERAGE FLOW DEPTH (FEET) 0.09 TRAVEL TIME(MIN.) 1 .92 
Te(MIN.) = 6.92 
SUBAREA AREA (ACRES) = 0.53 SUBAREA RUNOFF(CFS) 1.95 
EFFECTIVE AREA (ACRES) 0.61 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 2.24 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) 1. 88
 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 292.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 342.59 
ELEVATION DATA: UPSTREAM (FEET) = 1057.80 DOWNSTREAM (FEET) 1057.40 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 12.115
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.074 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 1.70 0.74 0.100 52 12.11 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 4.59 
TOTAL AREA (ACRES) = 1.70 PEAK FLOW RATE (CFS) 4.59 

**************************************************************************** 



FLOW PROCESS FROM NODE 601.00 TO NODE 602.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««< 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 1014.40 DOWNSTREAM (FEET) 1008.70 
CHANNEL LENGTH THRU SUBAREA (FEET) = 222.62 CHANNEL SLOPE 0.0256 
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.897 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 1.01 0.74 0.100 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.87 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.72 
AVERAGE FLOW DEPTH (FEET) 0.15 TRAVEL TIME(MIN.) 1. 37 
Tc(MIN.) = 13.48 
SUBAREA AREA (ACRES) = 1. 01 SUBAREA RUNOFF (CFS) 2.57 
EFFECTIVE AREA (ACRES) 2.71 AREA-AVERAGED Frn(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 2.7 PEAK FLOW RATE (CFS) = 6.88 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) 2.88
 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 565.21 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 602.00 TO NODE 202.00 IS CODE = 52 

»»>COMPUTE NATURAL VALLEY CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1008.70 DOWNSTREAM (FEET) 1004.00 
CHANNEL LENGTH THRU SUBAREA (FEET) 890.60 CHANNEL SLOPE = 0.0053 
CHANNEL FLOW THRU SUBAREA (CFS) = 6.88 
FLOW VELOCITY (FEET/SEC) = 1.65 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 8.97 Tc(MIN.) 22.45 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 = 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1 

»»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE««<
 
»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES««<
 

TOTAL NUMBER OF STREAMS = 2
 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
 
TIME OF CONCENTRATION (MIN.) 22.45
 
RAINFALL INTENSITY (INCH/HR) 2.41
 
AREA-AVERAGED Frn(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) = 0.74
 



AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 2.71 
TOTAL STREAM AREA (ACRES) = 2.71 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.88 

** CONFLUENCE DATA ** 
STREAM Q Te Intensity Fp (FIn) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) (INCH/HR) ( INCH/HR) (ACRES) NODE 

1 26.20 13.34 2.915 0.74 ( 0.07) 0.10 10.2 200.00 
2 6.88 22.45 2.412 0.74 ( 0.07) 0.10 2.7 600.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Te Intensity Fp (FIn) Ap Ae HEADWATER 
NUMBER (CFS) (MIN. ) ( INCH/HR) ( INCH/HR) (ACRES) NODE 

1 31.17 13.34 2.915 0.74 ( 0.07) 0.10 11. 9 200.00 
2 28.45 22.45 2.412 0.74 ( 0.07) 0.10 13.0 600.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) 31.17 Te(MIN.) = 13.34 
EFFECTIVE AREA (ACRES) = 11.86 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 13.0 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 202.00 1455.81 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41 

»»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA««< 
»»>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)««< 

ELEVATION DATA: UPSTREAM (FEET) = 998.43 DOWNSTREAM (FEET) 997.50 
FLOW LENGTH (FEET) = 21.19 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.7 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 15.45 
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 31.17 
PIPE TRAVEL TIME(MIN.) = 0.02 Te(MIN.) = 13.37 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 203.00 1477.00 FEET. 

****************~*********************************************************** 

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21
 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 269.72
 
ELEVATION DATA: UPSTREAM (FEET) = 1053.70 DOWNSTREAM (FEET) 1052.90
 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) 9.137
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.576 



SUBAREA Tc AND LOSS RATE DATA(AMC III): 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 
COMMERCIAL A 0.84 0.74 0.100 52 9.14 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 2.65 
TOTAL AREA (ACRES) = 0.84 PEAK FLOW RATE(CFS) 2.65 

**************************************************************************** 

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.90 DOWNSTREAM (FEET) 1004.80 
CHANNEL LENGTH THRU SUBAREA (FEET) = 118.40 CHANNEL SLOPE 0.0431 
CHANNEL BASE (FEET) = 0.00 HZ" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.403
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL A 0.72 0.74 O.JOO 52 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.73 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 3.02 
AVERAGE FLOW DEPTH (FEET) 0.11 TRAVEL TIME(MIN.) 0.65 
Tc(MIN.) = 9.79 
SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF(CFS) 2.16 
EFFECTIVE AREA (ACRES) 1. 56 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 1.6 PEAK FLOW RATE (CFS) = 4.67 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) 3.32
 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 702.00 = 388.12 FEET.
 

**************************************************************************** 

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 131.38 
ELEVATION DATA: UPSTREAM (FEET) = 1009.10 DOWNSTREAM (FEET) 1005.20 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668
 
SUBAREA Tc AND LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) (DECIMAL) CN (MIN. ) 



COMMERCIAL A 0.21 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 0.87 
TOTAL AREA (ACRES) = 0.21 PEAK FLOW RATE (CFS) 0.87 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 900.00 TO NODE 901.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 69.76 
ELEVATION DATA: UPSTREAM (FEET) = 1052.80 DOWNSTREAM (FEET) 1052.50 

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.41 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 1.70 
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) 1. 70 

**************************************************************************** 

FLOW PROCESS FROM NODE 901.00 TO NODE 902.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1009.50 DOWNSTREAM (FEET) 1005.10 
CHANNEL LENGTH THRU SUBAREA (FEET) = 129.48 CHANNEL SLOPE 0.0340 
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.448
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.35 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.38
 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.59
 
AVERAGE FLOW DEPTH (FEET) 0.10 TRAVEL TIME(MIN.) 0.83
 
Tc(MIN.) = 5.83
 



SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.38
 
EFFECTIVE AREA (ACRES) 0.76 AREA-AVERAGED Fm(INCH/HR) 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10
 
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE (CFS) = 2.99
 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) 2.51
 
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 902.00 = 199.24 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

**************************************************************************** 

FLOW PROCESS FROM NODE 1000.00 TO NODE 1001.00 IS CODE = 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS««<
 
»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«
 

INITIAL SUBAREA FLOW-LENGTH (FEET) 100.00 
ELEVATION DATA: UPSTREAM (FEET) = 1007.40 DOWNSTREAM (FEET) 1005.70 

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
 
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.000
 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668 
SUBAREA Te AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN. ) 

COMMERCIAL A 0.11 0.74 0.100 52 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF (CFS) 0.45 
TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) 0.45 

**************************************************************************** 

FLOW PROCESS FROM NODE 1001.00 TO NODE 1002.00 IS CODE = 51 

»»>COMPUTE TRAPEZOIDAL CHANNEL FLOW««<
 
»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) ««<
 

ELEVATION DATA: UPSTREAM (FEET) = 1005.70 DOWNSTREAM (FEET) 1004.90 
CHANNEL LENGTH THRU SUBAREA (FEET) = 134.39 CHANNEL SLOPE 0.0060 
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000 
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.124
 
SUBAREA LOSS RATE DATA(AMC III):
 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
 

COMMERCIAL A 0.39 0.74 0.100 52
 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1.16
 



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.09 
AVERAGE FLOW DEPTH (FEET) 0.10 TRAVEL TIME(MIN.) 2.06 
Tc(MIN.) = 7.06 
SUBAREA AREA (ACRES) = 0.39 SUBAREA RUNOFF(CFS) 1.42 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1.82 

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) 1.18
 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1002.00 = 234.39 FEET.
 

+--------------------------------------------------------------------------+ 

SHEET FLOW TO OFF-SITE 

+--------------------------------------------------------------------------+ 

END OF STUDY SUMMARY:
 
TOTAL AREA (ACRES) 0.5 TC(MIN.) = 7.06
 
EFFECTIVE AREA (ACRES) 0.50 AREA-AVERAGED Fm(INCH/HR)= 0.07
 
AREA-AVERAGED Fp(INCH/HR) 0.74 AREA-AVERAGED Ap = 0.100
 
PEAK FLOW RATE (CFS) 1.82
 

END OF RATIONAL METHOD ANALYSIS 



APPENDIX F
 

• Hydraulic Calculations ryvSPGW) 



Worksheet for 24" Capacity 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Diameter 

Discharge 

Results 

Discharge 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Average End Depth Over Rise 

Manning Formula
 

Full Flow Capacity
 

SubCritical 

0.011 

0.02000 

2.00 

2.00 

37.81 

37.81 

2.00 

3.14 

6.28 

0.50 

0.00 

1.94 

100.0 

0.01761 

12.03 

2.25 

4.25 

0.00 

40.67 

37.81 

0.02000 

0.00 

0.00 

o 

0.00 

0.00 

0.00 

fIIft 

ft 

ft 

ft'/s 

ft'/s 

ft 

ft2 

ft 

ft 

ft 

ft 

% 

fIIft 

fils 

ft 

ft 

ft3/s 

ft'/s 

fIIft 

ft 

ft 

ft 

ft 

% 

Bentley Systems, Inc. Haestad Methods Sollltidle~fM8rMasterV8i (SELECTseries 1) [08.11.01.03] 

11/21/201612:22:34 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666 Page 1 of 2 



Worksheet for 24" Capacity 

GVF Output Data 

Normal Depth Over Rise 100.00 % 

Downstream Velocity Infinity fils 

Upstream Velocity Infinity fils 

Normal Depth 2.00 ft 

Critical Depth 1.94 ft 

Channel Slope 0.02000 fIIft 

Critical Slope 0.01761 fIIft 

Bentley Systems, Inc. Haestad Methods Solldidte~ftMrMasterV8i (SELECTseries 1) [08.11.01.03] 

11/21/201612:22:34 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



.__W_orksheet for Rectangular Emergency Weir 1 . Node 202 

Project Description 

Solve For Crest Length 

Input Data 

Discharge 

Headwater Elevation 

Crest Elevation 

Tailwater Elevation 

Weir Coefficient 

Number Of Contractions 0 

Results 

Crest Length 

Headwater Height Above Crest 

Tailwater Height Above Crest 

Flow Area 

Velocity 

Wetted Perimeter 

Top Width 

37.90 

1006.00 

1005.00 

1005.00 

3.33 

11.38 

1.00 

0.00 

11.38 

3.33 

13.38 

11.38 

ff/s 

ft 

ft 

ft 

US 

ft 

ft 

ft 

ft2 

fils 

ft 

ft 

Bentley Systems. Inc. Haestad Methods Sollllidll!~RlMrMasterV8i (SELECTseries 1) (08.11.01.03) 
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Worksheet for Overflow Basin Weir Calc 

Project Description 

Solve For Discharge 

Input Data 

Headwater Elevation 

Crest Elevation 

Weir Coefficient 

Crest Length 

Results 

Discharge 

Headwater Height Above Crest 

Flow Area 

Velocity 

Wetted Perimeter 

Top Width 

1001.00 

1000.00 

3.33 

5.00 

16.65 

1.00 

5.00 

3.33 

7.00 

5.00 

ft 

ft 

US 

ft 

ft'/s 

ft 

ft2 

fils 

ft 

ft 

Bentley Systems,lnc. Haestad Methods SollltidJBS/:l'MIfMasterV8i (SELECTseries 1) [08.11.01.03] 
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APPENDIX G
 

• Inlet Capacity and Spread Calculations (Flowmaster) 



Worksheet for North Basin 1 - Node 102 

Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

Spread 

P-50 mm (P-1-7/8") 

25.80 

4.00 

6.50 

3.35 

3.50 

3.50 

4.00 

2.00 

50.00 

32.96 

1.23 

0.13 

0.46 

5.51 

7.00 

tr/s 

ft 

% 

% 

ft 

ft 

in 

ft 

% 

ft 

ft 

ft 

ft 

ft2 

ft 

Bentley Systems, Inc. Haestad Methods SoBlllidJell:fM8rMaster V81 (SELECTseries 1) [08.11.01.03] 

12116120162:23:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for South Basin 2 . Node 202 ------------_.. __._­

Project Description 

Solve For Spread 

Input Data 

Discharge 31.20 ft3/S 

Gutter Width 4.00 ft 

Gutter Cross Slope 6.50 % 

Road Cross Slope 2.00 % 

Grate Width 3.50 ft 

Grate length 3.50 ft 

local Depression 4.00 in 

local Depression Width 4.00 ft 

Grate Type P-50 mm (P-1-7/8") 

Clogging 5000 % 

Results 

Spread 58.74 ft 

Depth 1.35 ft 

Gutter Depression 0.18 ft 

Total Depression 0.51 ft 

Open Grate Area 551 ft' 

Active Grate Weir length 7.00 ft 

Bentley Systems, Inc. Haestad Methods Solillidle~ftMrMasterV8i (SELECTseries 1) [08.11.01.03) 

12/21/201612:30:11 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666 Page 1 of 1 
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APPENDIX H
 

• Infiltration Analysis Results 
(NorCal Engineering Infiltration Report, Civil 0 and volume calculations) 



Summary 

Storage Storage Infiltrating Surface Infiltration Max Infiltration Infiltrated Drain TIme 
Volume (cf) Volume (ac·ft) Area (sf) Rate (in/hr) Outflow (ds)' Volume (ac.ft)' (hrs) 

97455.80 2.24 35,949 1.14 0.95 1.87 26 
20522.20 0.47 7,867 1.14 0.21 0.41 27 
3973.58 0.09 1,648 1.14 0.04 0.08 26 
10920.07 0.25 4,119 1.14 0.11 0.22 28 

3.05 2.59 

151608.42 3.48 55,846 1.14 1.48 2.93 26 
9171.07 0.21 3,765 1.14 0.10 0.19 15 

21418.70 0.49 10,060 1.14 0.27 0.53 22 

4.18 3.65 

Basin 2 5.26 
Basin 5 0.31 

Basin 6 1.39 

Total 6.97 
Notes 

1: Volume from CivilDesign 

2: Maximum Infiltration Outflow (efs)= Infiltrating Surface Area (sf) -'nfiltration Rate (in/hr) / (12 in/ft) / (60 min/hr) / (60 sec/min) 

3: Infiltrated Volume (ac-ft) = Infiltrated Flow (efs) - Time (min) - (60 sec/min) / (43,560 ac/ft) 
4: Drain Time = [Volume (ef)/Infiltrating Area (sf)]/[Infiltration rate (in/hr)-12in/1ft] 

-­.. .: .... 
III 

5.36 ac-ft 

6.97 ac-ft 

< 

< 

Storage Volume + Infiltrated Volume 

5.64 ac-ft 

7.83 ac-ft 

Flow Conveyance Diagram Drainage Area 1 (North): 

Bypass 

Basin4 Basin3 
Bypass 

• Bypass 

Basin! 

Flow Conveyance Diagram Drainage Area 2 (South): 

Bypass 

BasinS BasinG 
Bypass 

Basin2 
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Storage Volume 

BASIN 1 

Storage Volume 

Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACFT) 

'" u.J 
II) 

u.J 
l? 
<t 

997.5 

1001 

35949 

35949 3.5 35,949.00 78285 1.80 
~ '"<t 
I 
U 

0 
f-
Vl 

u.J 1004.6 
l? 
<t 
'" 

0.4 2,047.00 818.80 0.02 

0 
f-
Vl 
u.J 

1005 2,047.00 

1 18,352.00 18,352.00 0.42 
u 
~ 1006 34,657.00 

'":::> 
Vl 

Total 97,455.80 

BASIN 3 

Storage Volume 

Cl 
z 
:::> u.J 
0 l? 

<t 
l?'" '" 
u.J '" 12 
Cl Vl 
z 
:::> 

u.J 
l? 

0'"
<t 

f-
Vl 
u.J 
u 
<t 
"­

:::>'" 
Vl 

Volume (CF)Contour Elevation Area (SF) Delta Z Average Area Volume (ACFT) 

1004.5 7866.78 0 
11,800.177866.78 1.5 7,866.78 0.271006 

1007.5 

323.09 0.010.5 646.17 

1,292.351008 
2,555.861 2,555.86 0.06 

3,819.381009 
5,843.08 5,843.08 0.131 

7,866.781010 

Total 20,522.20 0.47 

2.24 



Storage Volume 

BASIN 4 

Storage Volume 

0 
z 
:::J w 
0 
cc « " " cc 
cc 0 w f­
0 Vl 
Z 
:::J 

w 

« " cc 
0 
f-
Vl 
w 
u 
;i 
cc 
:::J 
Vl 

Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACH) 

1007 
1008.5 

1010 

1647.97 0 
1647.97 1.5 1,647.97 2,471.96 0.06 

1 338.82 338.82 0.01 
1011 677.64 

1012 
1 1,162.80 1,162.80 0.03 

1,647.97 

Total 3,973.58 0.09 

BASIN 7 

Storage Volume 

Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACFT) 

999 4118.85 0 
0 
z 1000.5 4118.85 1.5 4,118.85 6,178.28 0.14
:::J w 
0 
cc « " 
" cc 
cc 
w ~ 

Vl 
Z 
0 

:::J 

1001.5 
0.5 113.73w 56.86 0.00 

1002 227.46« "cc 
1 823.13 823.13 0.02~ 

Vl 1003 1,418.80w 
u 1 2,20667 2,206.67 0.05;i 
cc 1004 2,994.55:::J 
Vl 0.5 3,310.27 1,655.14 0.04 

1004.5 3,626.00 
Total 10,920.07 0.25 



Storage Volume 

BASIN 2 

Storage Volume 

Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACFT) 

998.5 55846 0 
a 
z 1002 55846 3.5 55,846.00 121,139.25 2.78 
:::J u.J 
a l? 
cz: <t 
l? 
cz: 
u.J 
a 

cz: 
a 
f­
</l 

z 
:::J 

u.J 1003.7 -
l? 
<t 
cz: 

0.3 1,050.90 315.27 0.01 
a 
f­

1004 2,101.80 
</l 
u.J 

1 14,518.90 14,518.90 0.33 
u 
<t u. 

1005 26,936.00 
cz: 
:::J 

0.5 31,270.00 15,635,00 0.36 
</l 1005.5 35,60400 

Total 151,608.42 3.48 

BASIN 5 

Storage Volume 

a z 
:::J u.J 
a l? 
cz: <t 
l? cz: 
cz: a 
u.J f­a </l 

z 
:::J 

u.J 
l? 
<t 
cz: 
a 
f­
</l 
u.J 
u 
<t 
u. 
cz: 
:::J 
</l 

Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACFT) 

1007 3764.5 0 

1008.5 3764.5 1.5 3,764.50 5,646,75 0.13 

1010 2,05 

1 821.55 821,55 0.02 

1011 1,641.05 

1 2,702.77 2,702.77 0,06 

1012 3,764.50 

Total 9,171.07 0.21 



Storage Volume 

BASIN 6 

Storage Volume 

0 
z 
:::> w 
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Contour Elevation Area (SF) Delta Z Average Area Volume (CF) Volume (ACH) 

1005 
1006.5 

10060.2 0 
10060.2 1.5 10,060.20 15,090.30 0.35 

1006.5 

1007 
0.5 239.00 119.50 0.00 

478.00 

1008 
1 1,635.65 1,635.65 0.04 

2,793.29 

1009 
1 4,573.25 4,573.25 0.10 

6,353.21 

Total 21,418.70 0.49 



Basin4 

M" 0.", Volume 

Time rime Hydrograph Infiltration Infiltrated Delta Q=Q.n Infiltrated 5tored !It.'PI'' 

(t1+m) (minutes) Volume (ac-ft) Q.o(cfs) ((f5) Flow (cfs) 00,,1 lcfs) Volume (cf) (d) (cfs) 

0 0 0 0 004 000 000 0,00 000 

0" 5 5 00001 0.01 0.04 001 0.00 3,00 0,00 0.00 

0+10 10 0.0004 0.04 0.04 0.04 000 12.00 0,00 000 
0+15 15 0.0007 0.06 0.04 004 0.02 13.08 4.92 0.00 

0+20 20 00012 006 004 004 0.02 13.08 984 0.00 

O+I5 25 00016 006 004 004 0.02 13.08 14.76 0.00 

0+30 30 0002 0.06 0.04 0.04 0.02 13 08 19.68 0.00 

0+35 3S 0.0025 0.06 0.04 004 0.02 13 08 24.60 000 
0+40 40 0.0029 0.07 0,04 0.04 003 13.08 32.52 000 
0+45 45 00034 007 004 004 0.03 13.08 40.43 0.00 
0+50 50 00039 0,07 004 0,04 0.03 13.08 48.35 0.00 

0+55 55 00043 007 004 0.04 0.03 13 08 5627 000 
,.0 DO 0.0048 007 0.04 004 0.03 13 08 64.19 0.00 
1.5 65 0.0052 0.07 0,04 004 003 13.08 72.11 000 
1+10 70 00057 0.07 0,04 0.04 003 13.08 80.03 0.00 
1+15 7S 0.0062 007 004 0,04 0.03 13.08 87.95 0.00 

1+20 80 0.0066 007 004 0,04 003 13 08 95.87 0.00 

1+25 8S 0.0071 0.07 004 004 0.03 13 08 103.79 0.00 

1+30 90 00076 0.07 0.04 004 003 13 08 111.71 0.00 
1+35 95 0.008 007 0,04 004 003 13.08 11963 000 
1+40 100 0.0085 007 004 0.04 003 13.08 127 55 0.00 

1+45 105 0009 0.07 004 0.04 0.03 13 08 135.47 0.00 

1+50 110 0.0094 0.07 0.04 0,04 003 13 08 14338 0.00 

1+55 115 00099 007 0.04 004 003 13 08 151.30 0.00 
2. 0 120 00104 0.07 0.04 004 0.03 13 08 159.22 0.00 
2.5 125 00109 007 0.04 0.04 003 13.08 16714 000 
2+10 130 00114 007 004 0.04 003 13 08 17506 000 
2+15 135 00118 007 004 004 003 13.08 18298 000 
2+20 140 0.0123 0.07 004 0,04 0.03 13.08 19090 0.00 
2+25 145 0.0128 0.07 0.04 0.04 0.03 13 08 198.B2 000 
2+30 150 0.0133 007 004 004 0.03 13 08 206.74 000 
2+35 155 00138 0.07 0,04 004 003 13.08 214.66 0.00 
2+40 160 00143 007 0,04 0.04 003 13 08 22258 000 
2+45 165 00147 007 004 0.04 003 13 OB 23050 000 
2+50 170 0.0152 0.07 004 0.04 0.03 13 DB 238.42 0.00 
2+55 175 00157 007 0.04 0,04 003 13.08 246.33 0.00 

3.0 180 00162 0.07 004 0.04 0.03 13 08 254.25 000 
3.5 185 00167 0.07 0.04 0.04 0.03 13 08 262.17 0.00 

3+10 190 00172 007 0.04 004 0.03 13.08 270.09 000 
3+15 195 0.0177 007 0.04 0.04 003 13.08 27801 000 
3+20 200 00182 007 004 0.04 003 13 OB 28593 0.00 
3+25 205 0.0187 007 004 0.04 0.03 13.08 293.B5 0.00 
3+30 210 00192 007 0.04 0,04 003 13.08 301. 77 000 
3+35 215 00197 007 004 004 0.03 13 08 309.69 000 
3+40 220 00202 007 0.04 004 0.03 13.08 317.61 0.00 
3+45 225 0.0207 007 0.04 004 003 13.08 32553 0.00 
3+50 230 00212 0.07 004 004 003 13.08 33345 000 
3...55 235 0.0218 007 004 0.04 0.03 13.08 34137 000 
4.0 240 00223 007 004 0.04 0.03 13.08 349.28 000 
4.5 245 00228 0.07 004 0.04 0.03 13 DB 357.20 0.00 
4+10 250 00233 0.07 0.04 0.04 0.03 HOB 365.11 0.00 
4+15 255 00238 008 0.04 004 0.04 13 08 376.04 ODD 

4+20 260 00243 o DB 0.04 004 004 13.08 386,96 000 
4+25 265 o 0149 o DB 0.04 0.04 004 13.08 39788 000 
4+30 270 00254 o DB 0.04 0.04 004 13.08 408 BO 000 

4+35 275 0.0259 OOB 004 0.04 0.04 13.08 419.72 0.00 
4+40 280 0.0264 0.08 004 0.04 004 13 08 43064 0.00 
4+45 185 0027 0.08 004 0.04 0,04 13 DB 441.56 0.00 
4+50 290 00275 0.08 0.04 004 0.04 13 08 4524B 0.00 
4+55 295 0.028 o DB 0.04 004 004 13.08 46340 000 
5.0 300 00286 o DB 0.04 0.04 004 13.08 47432 0.00 
5.5 305 0.0291 OOB 004 0.04 004 13.08 48524 0.00 
5+10 310 00296 DOB 004 004 0.04 13.08 496.15 0.00 

5... 15 315 00302 0.08 004 004 0.04 13 08 50707 0.00 
5+I0 320 0.0307 O.OB 0.04 0.04 0.04 13 08 51799 0.00 
5+25 325 00313 o DB 0.04 004 0.04 13 08 528.91 0.00 
5+30 330 00318 0.08 0.04 004 004 13 08 539.83 000 
5+35 335 00324 o DB 0.04 004 004 13.08 55075 000 
5+40 340 0.0329 o DB 0.04 004 0.04 13.08 56167 0.00 
5+45 345 00335 OOB 004 0.04 0.04 HOB 572.59 0.00 
5+50 350 0034 0.08 004 0.04 0.04 13.08 583.51 000 
5+55 3S5 00346 OOB 004 0,04 0.04 13 08 59443 0.00 

6.0 360 00351 OOB 0.04 0.04 004 13 08 60535 0.00 
6.5 365 00357 o DB 0.04 004 0.04 13 08 616.27 000 
6+10 370 00363 o DB 0,04 004 0.04 13 08 62719 000 
6+15 375 0.0368 o DB 0.04 004 004 13.08 63B 10 000 
6+20 380 00374 o DB 004 0.04 004 13 08 649.02 0.00 
6+25 385 0038 0.08 004 004 004 13.0B 659.94 0.00 
6+30 390 0.03B6 0.08 004 004 0.04 13 08 67086 0.00 
6+35 395 00391 0.08 004 0,04 0.04 13 DB 681.78 000 
6+40 400 0.0397 0.08 0.04 0.04 0.04 13 08 692.70 000 
6+45 405 0.0403 0.08 004 004 0.04 13.08 703 62 000 
6+50 410 0.0409 OOB 0.04 004 0.04 13.08 71454 000 
6+55 415 00415 009 0.04 0.04 005 13.08 72B 46 0.00 
7.0 420 0.042 009 004 004 0.05 13.08 742.38 0.00 
7>5 425 00426 009 004 0.04 0.05 13.08 756.30 000 
7---10 430 00432 009 004 004 0.05 13 DB 77022 0.00 

7+15 435 o 043B 0,09 004 0.04 0.05 13 DB 784.14 0.00 

7+20 440 0.0444 0.09 004 004 0.05 13 08 79805 000 
7+25 445 0.045 009 004 004 0.05 13 08 811 97 000 
7+30 450 0.0456 0.09 0.04 004 0.05 13.08 825 B9 0.00 

7+35 455 00462 0.09 0.04 004 005 13.08 839.81 000 
7+40 460 0.0469 009 0,04 004 005 13.0B 853.73 0.00 

7+45 465 00475 0.09 0.04 004 005 13.08 867.65 0.00 
7+50 470 00481 009 0.04 0.04 005 13 08 881.57 000 



Basm4 

M., a.", Volume 
lIme Time Hydrograph InfiltratIon Infiltraled Delt.aQ"~n Infiltr.ated Stored Qbyp~" 

(h+m) (minutes) Volume (.ac-ft) ~n(cfs) (cfs) Flow {cfs) o.,,,,(cfs) Volume (cf) (ofl (cts) 

7+55 47S 0.0487 009 0.04 0.04 0,05 13.08 895.49 0,00 

8' 0 480 0.0493 0.09 0.04 0.04 0,05 13.08 909.41 0,00 
8, S 48S 0.05 0.09 0.04 0.04 0.05 13.08 923,33 0.00 
8+10 490 0.0506 0.09 0.04 0.04 0.05 13.08 937.25 0,00 

8+15 495 0.0512 0.09 0.04 0.04 0.05 13.08 951.17 0.00 

8+20 SOO 0.0519 0.09 0.04 0.04 0.05 13.08 965,09 0.00 

8+25 SOS 0,0525 0.09 0.04 0.04 0.05 13,08 979.00 0.00 

8+30 S10 0.0531 0.09 0.04 0.04 0.05 13.08 992.92 0.00 

8+35 SIS 0.0538 0.09 0.04 0.04 0.05 13 08 1006.84 0.00 
8+40 S20 0.0544 0,09 0.04 0.04 0.05 13.08 1020,76 0.00 
8+45 52S 0.0551 0.09 004 0.04 0.05 13.08 1034.68 0.00 
8+50 S30 0.0558 0.1 004 0.04 0.06 13.08 1051.60 0.00 
8+55 S3S 0.0564 0.1 004 0.04 0.06 13.08 1068.52 0.00 
9,0 S40 0.0571 0.1 0.04 0.04 0,06 13.08 1085.44 0.00 
9,S S4S 0.0577 0.1 004 0.04 0.06 13.08 1102.36 0.00 

9+10 SSO 0.0584 01 004 0.04 0,06 13.08 1119 28 0.00 
9+15 SSS 0.0591 01 0.04 0.04 0.06 13.08 1136.20 0.00 

9+20 S60 0.0598 01 0.04 0.04 0.06 13.08 1153.12 0.00 

9+25 S6S 0.0605 0.1 0.04 0.04 0.06 13.08 1170.04 0.00 
9+30 S70 0.0611 01 0.04 004 0,06 13.08 1186.95 0.00 

9+35 57S 0.0618 0.1 0.04 004 0,06 13.08 1203.87 0.00 
9+40 SBO 0.0625 0.1 0.04 0.04 0.06 13.08 1220.79 0.00 
9+45 SBS 0.0632 0.1 0.04 0.04 0.06 13.08 1237.71 0.00 

9+50 590 0.0639 0.1 0.04 0,04 0,06 13.08 1254,63 0.00 

9+55 59S 0.0646 0.1 0.04 004 0.06 13.08 1271.55 0.00 

10+0 600 0,0654 0.1 004 0.04 0.06 13,08 1288.47 0.00 

10+ 5 60S 0,0661 0.1 004 0.04 0.06 13,08 1305.39 0.00 

10+10 610 0.0668 0,11 0.04 0.04 0.07 13.08 1325.31 0.00 
10+15 61S 0.0675 0.11 0.04 0.04 0.07 13.08 1345.13 0.00 
10+20 620 0.0683 0,11 0.04 0.04 0.07 13.08 1365.15 0.00 
10+25 625 0.069 0,11 0.04 004 0.07 13.08 1385.07 0,00 

10+30 630 0.0698 0.11 0.04 0.04 0,07 13.08 1404.99 000 
10+35 63S 0.0705 011 0.04 0.04 0.07 13.08 1424.90 0.00 
10+40 640 0,0713 0.11 0.04 0.04 0,07 13.08 1444.82 0.00 
10+45 64S 0.012 0.11 0.04 0.04 0.07 13.08 1464,74 0.00 
10+50 6S0 0,0728 0.11 0.04 0.04 0.07 13.08 1484.66 0.00 

10+55 6SS 0.0736 0.11 0.04 0,04 0.07 13,08 1504.58 0.00 

11+ 0 660 0.0743 0,11 0.04 0.04 0.07 13 08 1524.50 0.00 

11+ 5 66S 0.0751 0,11 0.04 0.04 0.07 13.08 1544.42 0.00 
11+10 670 0.0759 0.11 0.04 0.04 0,07 13.08 1564.34 0.00 
11+15 67S 0.0767 0.12 004 0.04 0.08 13.08 1587.26 0.00 
11+20 680 0.0775 0.12 0.04 0.04 0.08 13.08 1610.18 0.00 
11+25 68S 0.0783 0.12 004 0.04 0.08 13.08 1633.10 0.00 
11+30 690 0.0792 0.12 0.04 0.04 0,08 13.08 1656.02 0.00 

11+35 695 0.08 0.12 0.04 0.04 0,08 13.08 1678.94 0.00 
11+40 700 0.0808 0.12 0,04 0.04 0.08 13.08 1701.85 0,00 

11-.-45 70S 0.0816 0.12 0.04 0.04 0.08 13 08 1724.77 0.00 
11+50 710 0.0825 0.12 004 0.04 0,08 13 08 1747.69 0.00 

11+55 71S 0.0834 0.12 0.04 0.04 0.08 13 08 1770.61 0.00 

12+ 0 720 0.0842 013 0.04 0.04 0.09 13,08 1796.53 0,00 

12+ 5 72S 00857 0,22 0.04 0.04 0.18 13.08 1849.45 0.00 
12+10 730 00895 0.55 0.04 0.04 0,51 13.08 2001.37 0,00 

12+15 73S 0.0942 0.68 0.04 0.04 0.64 13.08 2192.29 0.00 
12+20 740 0.0989 0.68 0.04 0.04 0.64 13.08 2383.21 0.00 
12t25 74S 0.1035 0.67 0,04 0.04 0.63 13.08 2571.13 0.00 
12t30 7S0 0.108 0.65 0.04 004 0,61 13.08 2753,05 0.00 
12+35 7SS 0.1113 0.63 004 004 0.59 1308 2928 97 0.00 
1h40 760 0.1164 0.6 0.04 0,04 0.56 13.08 3095.89 0.00 
12+45 76S 0.1204 0.57 0.04 0.04 0.53 13 08 3253 80 0.00 
12+50 770 0.1241 0.54 004 0.04 o SO 13.08 3402.72 0.00 
12+55 77S 0.1277 052 0.04 0.04 0.48 13.08 3545.64 0.00 
13+ 0 780 0.131 0.49 0.04 0.04 0.45 13.08 3679.56 0.00 
13+5 78S 0.1342 0.46 0.04 0.04 0.42 13.08 3804.48 0,00 

13+10 790 0.1372 0.43 004 0,04 039 13.08 3920.40 0.00 

13+15 795 0.14 0.41 0.04 0.04 0,37 13.08 3973.58 0.37 Exceeds storage volume, flow now bypasses to BaSin 3 
13+20 800 0.1426 0.38 0.04 004 0.34 13.08 3973.58 0.34 

13+25 80S 0.1451 0.36 0.04 0.04 0.32 13.08 3973,5B 0.32 

13+30 810 0.147d 0.33 0.04 0.04 0.29 13.08 3973.58 0.29 
13+35 81S 0.1495 0,31 0.04 0.04 0.27 13.08 3973.58 0.27 
13+40 820 01515 0.29 0.04 0.04 0.25 13 08 3973.58 0.25 
13+45 825 0.1534 0.27 0.04 0.04 0.23 13.08 3973.58 0.23 
13+50 830 0.1551 0.25 0.04 0.04 0.21 13.08 3973.58 0.21 
13+55 83S 0.1567 0.23 0.04 0,04 0.19 13.08 3973.58 019 
14+0 840 0.15B2 0,21 004 0,04 0.17 13.08 3973.58 017 
14+ 5 84S 0.1595 0.2 0.04 004 0.16 13.08 3973,58 0.16 
14+10 8S0 0,1608 0.18 0.04 0.04 0.14 13.08 3973.58 0.14 

14+15 8SS 0.1619 0,16 0.04 0,04 0.12 13.08 3913.58 0.12 

14+20 860 0,1629 0.15 0.04 0.04 0.11 13,08 397358 0.11 

14+25 86S 0.1638 0.13 0.04 0.04 0.09 13.08 3973.58 0.09 
14+30 870 0.1647 0.12 0.04 0.04 0.08 13.08 3973.58 O,OB 

14+35 87S 0.1654 0.11 0.04 0.04 0,07 13.0B 3973.58 0.07 
14+40 880 0.1661 01 0,04 0.04 0,06 13.08 3973.58 0,06 
14+45 88S 0.1666 0.08 0.04 0.04 0,04 13.08 3973.58 0.04 
14+50 890 0.1671 0,07 0.04 0,04 0.03 13.08 3973.58 0.03 
14+55 895 0.1676 0.06 0.04 0.04 0,02 13.08 3973.58 0.02 

15+ 0 900 0.168 0.06 0.04 0.04 0.02 13,08 3973.58 0.02 
15+ 5 90S 0.1683 0.05 0.04 0.04 0.01 13.08 3973 58 0.01 
15+10 910 0.1686 0.04 0.04 0.04 0.00 12.00 3973,58 0.00 

15"'15 91S 0,1688 0.03 0.04 0.03 0.00 9.00 3973.58 0.00 

15+20 920 0.169 0.03 0.04 003 0.00 9.00 3973.58 0.00 
15+25 92S 0.1691 0.02 0.04 0.02 0.00 600 3973.58 0.00 
15+30 930 0.1692 0.01 0.04 0.01 0.00 300 3973.58 000 
15+35 93S 0.1692 0.01 0,04 0.01 0,00 3.00 3973.58 0.00 
15+40 940 0.1693 0 0.04 0.00 000 0.00 3973.58 0.00 

15+45 94S 0.1693 0 0.04 0.00 0.00 0.00 3973,58 0.00 
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M" 0,,", Volume 
Time Time Hydrograph InfiltratIOn Infiltratea Delta Qo:=o..n Infiltrated Stored Ot.~P." 
(h+m) (minutes) Volume lac-ft) o..n(ets) lds) Flow (ets) Q,UL (ets) Volume let) (ofl (ds) 

15+50 950 0,1693 0 004 0.00 000 000 3973.58 0.00 
15+55 955 01693 0 004 0.00 0.00 0.00 3973 58 000 
16+ 0 960 0.1694 0 004 000 000 0.00 3973.58 000 
16+ 5 965 01694 0,01 004 0,01 000 3.00 3973.58 0.00 
16+10 970 01695 001 004 001 000 3.00 3973.58 000 
16... 15 975 01696 0.01 0.04 001 000 3,00 3973.58 0.00 
16+20 980 01696 0 0.04 0.00 0.00 0.00 397358 000 
16... 25 985 0.1696 0.01 004 001 000 3.00 3973 58 000 
16+30 990 0.1697 0.01 004 001 000 3.00 3973.58 0.00 
16+35 995 01699 002 004 0.02 0.00 6.00 3973.58 0.00 
16+40 1000 01701 003 004 0.03 0.00 900 3973.58 0.00 
16+45 1005 01705 0.05 0.04 0.04 0.01 13.08 3973 58 0.01 
16+50 1010 0.1709 007 0.04 0.04 0.03 13 08 3973 58 003 
16+55 1015 0.1715 0.09 004 004 DOS 13 08 3973 58 0.05 
17+ 0 1020 01723 011 004 0,04 007 13.08 3973.58 0.07 
17+ 5 1025 01732 014 004 0.04 OlD 13.08 3973 58 0.10 
17+10 1030 01743 0.17 0.04 004 0.13 13.08 3973.58 013 
17+15 1035 0.1757 02 004 0.04 0.16 13.08 3973.58 016 
17+20 1040 0.1773 0.23 004 004 0.19 13 08 3973.58 019 
17+25 1045 01792 0,27 004 004 023 13 08 3973.58 0.23 
17+30 1050 01814 Oll 004 004 0.27 13.08 397358 0.27 
17+35 1055 0.1838 0.36 0.04 0.04 0.32 13.08 3973.58 0.32 
17+40 1060 0.1867 0.41 0.04 0.04 037 13.08 3973.58 037 
17+45 1065 0.1898 0.46 0.04 0.04 0.42 13.08 397358 042 
17+50 1070 0.1934 052 004 004 048 13 08 3973 58 048 
17+55 1075 01974 058 004 004 054 13 08 3973.58 0.54 
18+ 0 1080 02018 064 0.04 004 0.60 13.08 3973.58 0.60 
18+ 5 1085 0.206 0.61 0.04 0.04 0.57 13.08 3973.58 0.57 
18... 10 1090 0.2082 0.32 004 0.04 028 13.08 3973.58 028 
18+15 1095 0.2095 019 0.04 0.04 015 13.08 3973.58 015 
18+20 1100 0,2106 0.16 004 004 012 13.08 3973 58 012 
18+25 1105 02116 014 004 0,04 OlD 13 08 397358 010 
18+30 1110 02125 Oll 0.04 004 009 13 08 3973 58 0.09 
18+35 1115 02134 0.13 0.04 004 0.09 13.08 3973.58 0.09 
18+40 1120 0.2142 0.12 0.04 004 0.08 13.08 3973.58 0.08 
18+45 1125 0215 012 0.04 0.04 0.08 13.08 3973.58 0.08 
18+50 1130 o 215a 0.11 0.04 004 007 13 08 3973 58 007 
18+55 1135 0,2166 011 004 004 007 13.08 3973 58 0,07 
19+ 0 1140 0.2173 011 004 004 007 13 08 3973.58 007 
19+ 5 1145 02181 0.11 0.04 004 007 13 08 3973.58 0.07 

19+10 1150 02188 0.11 0.04 0,04 0.07 13 08 3973.58 0.07 
19+15 1155 02195 01 0.04 004 0.06 13.08 397358 0.06 
19+20 1160 02202 01 0.04 0.04 006 13 08 397358 006 
19+25 1165 02209 0.1 0.04 0.04 006 13.08 3973 58 006 
19+30 1170 02216 0.1 004 004 006 13 08 397358 006 
19+35 1175 02223 0.1 004 004 006 nOB 3973.58 0.06 
19+40 1180 0223 01 0.04 0.04 006 13.08 397358 0.06 
19+45 1185 02236 01 004 004 0.06 13 08 3973.58 0.06 
19+50 1190 02243 0.1 0.04 004 0.06 13 08 3973.58 006 
19+55 1195 0215 009 004 0.04 0.05 13.08 397358 DOS 
20t 0 1200 0.2256 009 004 004 DOS 13 08 3973.58 DOS 
20+ 5 1205 02262 009 004 004 DOS 13 08 3973.58 0.05 
20+10 1210 0.2269 0.09 0.04 004 0.05 13.08 3973.58 0.05 
20+15 1215 0.2275 009 0.04 0.04 DOS 13.08 3973 58 0.05 
20+20 1220 02181 009 004 0.04 DOS 13.08 3973.58 0.05 
20+25 1225 02287 0.09 004 0.04 0.05 13.08 3973 58 DOS 
20t30 1230 02293 009 004 004 DOS 13 08 3973 58 DOS 
20+35 1235 02299 009 004 004 DOS 13 08 3973.58 0.05 
20+40 1240 02305 009 004 004 0.05 13.08 3973.58 0.05 
20+45 1245 0.2311 009 0.04 0.04 0.05 13.08 3973.58 0.05 
20+50 1250 02317 0.09 004 0.04 0.05 13.08 3973.58 0.05 
20+55 1255 02323 0.08 0.04 004 0.04 13 08 3973 58 004 
21+ 0 1260 02329 0.08 0.04 004 0.04 13 08 397358 004 
21... 5 1265 0.2334 008 004 004 004 13.08 3973 58 004 
Zl+10 1270 0234 008 004 004 004 13 08 3973.58 0.04 
21+15 1275 0.2346 008 004 004 004 13.08 3973 58 004 
21 ... 20 1280 0.2351 0.08 0.04 0.04 0.04 13.08 3973.58 0.04 
2h25 1285 02357 0.08 0.04 004 0.04 13.08 3973.58 0.04 
21+30 1290 02362 DOg 004 0.04 004 13.08 397358 004 
21+35 1295 0.2368 008 004 0.04 0.04 13 08 397358 004 
21t40 1300 0.2373 008 004 004 004 13 08 3973.58 0.04 
21+45 1305 0.2379 008 004 004 004 13 08 3973 58 0.04 
21+50 1310 0.2384 008 0.04 0.04 004 13.08 3973 58 0.04 
21t55 1315 0.2389 0.08 004 0.04 0.04 13.08 3973 58 0.04 
lltO 1320 02394 008 004 0.04 0.04 13.08 3973 58 004 
ll+ 5 1325 0.24 008 004 004 0.04 13.08 397358 004 
22+10 1330 02405 008 004 004 0.04 13.08 3973 58 004 
22 ... 15 1335 0241 007 004 004 003 13 08 3973.58 003 
21+20 1340 02415 007 004 004 003 13 08 3973 58 0.03 
21+25 1345 0.242 007 0.04 004 003 13.08 3973 58 0.03 
ll+30 1350 02425 007 0.04 0.04 0.03 13.08 3973.58 0.03 
22+35 1355 0.243 0.07 004 0.04 003 13.08 3973 58 0.03 
22+40 1360 0.2435 0.07 0.04 004 0.03 13.08 3973 58 003 
21+45 1365 0244 007 0.04 0.04 0.03 13 08 3973 58 003 
22+50 1370 0.2445 0.07 0.04 004 003 13.08 3973.58 0.03 
21 ... 55 1375 0.245 0.07 004 004 003 13 08 397358 0.03 
23+ 0 1380 02455 007 004 0,04 0.03 13.08 3973.58 0.03 

23+ 5 1385 0.246 007 0.04 004 0.03 13.08 3973.58 0.03 
23+10 1390 02465 007 004 0.04 0.03 13.08 397358 003 
23+15 1395 0.2469 007 004 0.04 003 13.08 3973 58 003 
23t20 1400 02474 0.07 004 0.04 0.03 13 08 3973,58 003 
l3t25 1405 0.2479 0.07 0.04 0.04 003 13 08 3973.58 0.03 
23t30 1410 02483 0.07 004 004 003 13 08 3973 58 0.03 
23+35 1415 0.2488 0.07 004 0,04 003 13.08 3973.58 003 
23+40 1420 0.2493 007 004 004 003 13.08 3973 58 0.03 



8asin4 

M" 0.,,, Volume 
Time Time Hydrograph Infiltration Infiltrated Delta Q =o'n Infiltrated Stored Ot,YP'" 
(h+m) (minutes) Volume (ac-h) o'n (efs) lets I Flow (cfs) Clout (efs) Volume (ef) I") (efs) 

13+45 1415 0.1497 0.07 0.04 0.04 0.03 13.08 3973.58 0.03 
13+50 1430 0.1501 0.07 0.04 0.04 0.03 13.08 3973.58 0.03 
23+55 1435 0,2507 0.07 0,04 0.04 0.03 13.08 3973.58 0,03 
24... 0 1440 0.2511 0,07 0.04 0.04 0.03 13.08 3973,58 0.03 
24+ 5 1445 0.2515 0,06 0.04 0.04 0.02 13.08 3973.58 0.02 

24+10 1450 0,2517 0.02 0.04 0.01 0.00 6.00 3973.58 0.00 

24+15 1455 0,2517 0.01 0.04 0.0] 0.00 3.00 3973 58 0.00 

24+20 1460 0.2517 0 0.04 0.00 0.00 0,00 3973.58 0.00 
24+15 1465 0,2518 0 0.04 0.00 0.00 0.00 3973.58 0.00 

24+30 1470 0.2518 0 0.04 0.00 0.00 0.00 3973.58 0.00 
24+35 1475 0,2518 0 0.04 0.00 0.00 0.00 3973.58 0.00 

24+40 1480 0.1518 0 0.04 0.00 0.00 0.00 3973.58 0.00 
24+45 1485 0.1518 0 0,04 0.00 0,00 0.00 3973.58 0.00 

0.083 

ac-tt (tDt<l1 

vDlume 

Infiltrated) 



Basin4 

M" 0.", Volume 

Time Time Hydrograph Infiltration Infiltrated Delta Q =Qn Infiltrated 5tored Or.~p", 
(h+m) (minutes) Volume (adt} Qn(cfs) (ets) ~Iow (cfs) o"ul(cfs) Volume (cf) (ofl lets) 

25+00 1500 a a 0.04 0.04 -0.04 39.24 3934.336 a 
20+00 1560 a a 0.04 004 -004 156.97 3816.609 a 
27+00 1620 a a 0.04 004 004 156.97 3659.64 0 

28+00 1680 a a 0.04 0.04 004 156.97 3502,67 a 
29+00 1740 a a 0.04 0.04 004 156.97 3345 701 a 
30+00 1800 a a 0.04 0.04 -0.04 156,97 3188.732 a 
3hOO 1860 a a 004 004 ·0.04 156.97 3031.763 a 
321"00 1920 a a 004 004 0.04 156.97 2874.794 a 
33.,.00 1980 a a 0.04 004 ·0.04 156.97 2717.825 a 
34+00 2040 a a 0.04 0.04 -004 156.97 2560 856 a 
35+00 1100 a a 0.04 0.04 -004 15697 2403 BB6 a 
36+00 2160 a a 004 0.04 0.04 15697 2246.917 a 
37"'00 2220 a a 004 0.04 0.04 156.97 2089.948 a 
38+00 2280 a a 004 004 ·0.04 156.97 1932979 a 
39+00 2340 a a 004 004 0.04 15697 1776.01 a 
401"00 2400 a a 0.04 0.04 ·004 15697 1619041 a 
411"00 2460 a a 004 0.04 004 15697 1462 072 a 
42+00 2520 0 a 004 0.04 -0.04 15697 1305.102 a 
43+00 2580 a a 004 0.04 -0.04 156.97 1148.133 a 
44+00 2640 a 0 004 004 0.04 156.97 991 1641 a 
45+00 2700 a a 004 004 ·0.04 15697 834.1949 a 
46+00 2760 a a 0.04 004 ·0.04 156.97 677.2258 a 
47+00 2820 a a 004 004 -004 15697 5202567 a 
4B+00 2880 a a 004 0.04 004 15697 363.2875 a 
49+00 2940 a a 004 0.04 -0.04 15697 206.3184 a 
501"00 3000 a a 004 0.04 -0.04 156.97 49 34924 a 
51+00 3060 a a 004 004 -0.04 156.97 a a 



BHln3 

Hydrograph o.o=Basln3 "",, Delta Q 

Time Time Volume (ac· 8i1sln 3 Q+8YPiiss Max Infiltriltion !nfiltrated oo.,.a.,,, Infiltrated Volume B,~:c'c; 3 
0."." 

(h+m) (minutes) ") Qld~) 8i1~1n4 (ds) (ds) Flow (ds) (d~) Volume (d) Stored (d) (d~) 

0 0 0 0 0.00 0.21 0.00 0.00 0.00 0 0.00 
0.5 5 0.0003 0.05 0.05 0.21 0.05 0.00 15.00 0.00 0.00 
0+10 10 0.0017 0.19 0.19 0.21 0.19 0.00 57.00 0.00 0.00 
0+15 15 0.0033 0.24 0.2<:1 0.21 0.21 0.03 62.41\ 9.56 0.00 
0.20 20 0.0051 0.25 0.25 0.21 0.21 0.04 62.44 22.11 0.00 

0+2."> 15 0.0068 0.26 0.26 0.21 0.21 0.05 62.44 37,67 0.00 

0." 30 0.0087 0.26 0.26 0.21 0.21 0.05 62.44 53.23 0.00 
0+35 35 0.0105 0.27 0.27 0.21 0,21 0.06 62.44 71.79 0.00 
0+40 40 0.0123 0.27 0.27 0.21 0.21 0.06 62.44 90.34 0.00 ---L
0+45 45 0.0142 0.27 0.27 0.21 0.21 0,06 62.44 108.90 0.00 
0+50 50 0.016 0.27 0.27 0.21 0.21 0.06 62.44 127.46 0.00 
0+55 55 0.0179 0.27 0.27 0.21 0.21 0.06 62.44 146.02 0.00 

60 0.0198 0.27 0.27 0.21 0.21 0.06 62.44 164.57 0.00" 0 
65 0.0217 0.27 0.27 0.21 0.21 0.06 62.44 183.13 0.00

" 5 
1+10 70 0.0235 0.27 0.27 0.21 0.21 0.06 f>2.44 201.69 0.00 
1+15 75 0.0254 0.27 0.27 0.21 0.21 0.06 62.44 220.25 0.00 

1+20 80 0.0273 0.27 0.27 0,21 0.21 0.06 62.44 238.80 0.00 
1+25 85 0.0292: 0.28 0.28 0.2:1 0.11 0.07 62.44 260.36 0.00 

1+30 90 0.0311 0.28 0.28 0.21 0.21 0.07 62.44 281.92 0.00 
1+35 95 0.033 0.2:8 0.28 0.21 0.21 0.07 62.44 303.48 0.00 

'",0 100 0.0349 0.28 0.28 0.21 0.21 0.Q7 62.44 325.03 0.00 
1+45 105 0.0369 0.28 0.2:8 0.21 0.21 0.07 62.44 346.59 0.00 
1+50 110 0.0388 0.28 0.28 0.21 0.21 0.07 61.44 368.15 0.00 

1+55 115 0.0407 0.28 0.28 0.21 0.21 0.07 f>244 389.71 0.00 
no 0.0426 0.28 0.28 0.21 0.11 0.07 f>2.44 1\11.26 0.00" 0 
115 0.0446 0.28 0.28 0.21 0.11 0.07 62.44 432.82 0.00" 5 

2+10 130 0.0465 0.28 0.28 0.21 0.21 0.07 62.44 454.38 0.00 
2-+15 135 0.0485 0.28 0.28 0.21 0.11 0.07 62.44 475.94 0.00 
2-+20 140 0.0504 0.28 0.28 0.21 0.2:1 0.07 62:.44 497.49 0.00 

2-+25 145 0.0524 0.28 0.28 0.21 0.2:1 0.07 62.44 519.05 0.00 

2+30 150 0.0544 0.29 0.29 0.21 0.21 0.08 62.44 543.61 0.00 

2+35 155 0.05f>3 0.29 0.29 0.21 0.21 0.08 62.44 568.17 0.00 
2+40 160 0.0583 0.29 0.29 0.21 0.21 0.08 f>V14 592.72 0.00 
2+45 165 0.0603 0.29 0.29 0.21 0.21 0.08 62:.44 617.28 0.00 

2+50 170 0.0623 0.29 0.29 0.21 0.21 0.08 62.44 &1\1.84 0.00 

2+55 175 0.0643 0.29 0.29 0.2:1 0,21 0.08 62.44 666.40 000 

"0 180 0.0663 0.29 0.29 0.21 0.2:1 0.08 f>2.44 690.95 0.00 
3.5 185 0.0683 0.29 0.29 0,21 0.21 0.08 62.44 715.51 0.00 
3+10 190 0.0703 0.2:9 0.29 0,21 0.21 0.08 62.44 740.07 0.00 
3+15 195 0.0724 0.2:9 0.29 0.21 0.21 0.08 f>2.44 764.63 0.00 
3+2:0 200 0.0744 0.29 0,29 0.21 0.21 0.08 62.44 789.18 0.00 
3+25 lOS 0.07f>4 0.3 0.30 0.21 0.21 0.09 62.44 816.74 0.00 
3+30 no 0.0785 0.3 0.30 0.21 0.21 0.09 62.4<1 84<1.30 0.00 
3+35 lIS 0.0805 0.3 0.30 0.21 0.21 0.09 62.<14 871.85 0.00 
3+<10 llO 0.0826 0.3 0.30 0.21 0.21 0.09 f>2.<1<1 899,<11 0.00 
3+<15 ll5 0,0846 0.3 0.30 0.21 0.21 0.09 62.<1<1 92f>.97 0.00 
3+50 l30 0.0867 0.3 0.30 0,21 0.21 0.09 62.<1<1 95<1.53 0.00 

3+55 235 0.0888 0.3 0.30 0.21 0.2:1 0.09 62.<1<1 982,08 0.00 
,. 0 "0 0.0909 0.' 0.30 0.21 0.21 0.09 62.<1<1 1009.f><1 0.00 
,. 5 l45 0.093 0.3 0.30 0.21 0.21 0.09 62.<1<1 1037.20 0.00 
<1+10 150 0.0951 O..~ 0.30 0.21 0.21 0.09 62.4<1 1064.76 0.00 

<1-+15 255 0.0972 0.31 0.31 0.21 0.21 0,10 62:.4<1 1095.31 0.00 

<1+20 260 0.0993 0.31 0.31 0.21 0.21 0.10 62.<1<1 1125.87 0.00 

<1+25 0.101<1 0.31 0.31 0.21 0.21 0.10 62.<14 1156.<13 0.00 
<1+30 '">70 0.1035 0.31 0.31 0.21 0.11 0.10 62.<14 1186.99 0.00 
<1+35 m 0,1057 0.31 0.31 0.21 0.21 010 f>2.<14 1217.5<1 0.00 
<1+<10 280 0.1078 0.31 0.31 0.21 0.21 010 62.<1<1 1248.10 0.00 
4-+45 l85 0.11 0.31 0.31 0.21 0.21 0.10 6244 1278.66 0.00 
4-+50 190 0.1121 0.31 0.31 0.21 0.21 0.10 f>2.44 1309.22 0,00 

4-+55 195 0.1143 0.31 0.31 0.21 0.21 0.10 f>2.44 133977 0.00 
5.0 300 0.1lf>5 0.32 0.32 0.21 0.21 0.11 62.44 137333 000 
5.5 305 0.1l8f> 0.32 0.32 0.21 0.21 0.11 62.44 1406.89 0.00 
5+10 310 0.1208 0.32 0.32 0.21 0.21 0.11 62.44 1440.45 0.00 
5+15 315 0.123 0.32 0.32 0.21 0.21 0.11 62:.44 1474.00 000 

5+20 320 0.1252 0,32 0.32 0.21 0.21 0.11 62.44 1507.56 0.00 

5+25 325 0.1275 0.32 0.32 0.21 0.21 0.11 f>2.44 1541.12 0.00 
5+30 330 0.1297 0.32 0.32 0,21 0.2:1 0.11 62.44 1574.f>8 0.00 

5+35 335 0.1319 0.32 0.32 0.2:1 0.21 0.11 62.44 1608.23 0.00 

<;"40 340 0.1342 O.H 0.33 0.21 0.21 Oil 62.44 1644.79 0.00 

"45 345 0.1364 O,H 0.33 0.21 0.21 0.12 62.44 1f>81.35 0,00 
5+50 350 0.1387 0.33 O.H 0.21 0.21 0.12 f>2.44 1717.91 0,00 

5+55 355 0.1409 O.H O.H 0.21 0.21 0.12 62.44 1754.46 0.00 

'.0 360 0.1432 0.33 0.33 0.21 Oll 0.12 f>2.44 1791.02 0.00 
,>5 365 0.1455 O,H 0.33 0.21 0.21 0,12 62.44 1827.58 0.00 
6+10 370 0.1478 0.33 0.33 0.11 0.21 0.12 62.44 18f>4,14 0.00 
6-+15 375 01501 0.33 0.33 0.21 0.21 0.12 62.44 1900.f>9 0.00 
6..20 380 0.152:4 0.34 0.34 0.21 0.21 0.13 62.44 1940.25 0.00 
f>-+25 385 0.1547 0.34 0.34 0.21 0.21 0.13 62.44 1979.81 0.00 
6-+30 390 0.1571 0.34 0.34 0.21 0.21 0.13 62.44 20193f> 000 
6+35 39S 0.1594 0.34 0.34 0.21 Oll 0.13 62.44 2058.92 000 
6-+40 0.1618 0.34 0.34 0,21 0.21 0.13 62.44 2098.48 000'00 
6-+45 405 0.1641 0.34 034 0.21 0.21 0.13 62:.44 2138.04 0.00 

6+50 '10 0.1665 0.34 0.34 0.21 0.21 0.13 62:.44 2177.59 0.00 

6+55 415 0.1689 0.35 0.35 0.21 0.21 0.14 62.44 2220.15 0.00 
7.0 "'0 0.1713 0.35 0.35 0.2:1 0.21 0.14 62.44 2262.71 0.00 

7.5 m 0.1737 OJ5 0.35 0,21 0.21 0.14 62.44 2305.27 0.00 

7+10 430 0.1761 0.35 0.35 0.21 0.21 0.14 62.44 2347.82 0.00 

7+15 m 0.1785 0.35 0.35 0,21 0.21 0.14 62.44 2390.38 0.00 

7+20 0.181 0.35 0.35 0.21 0.21 0.14 62.44 2432.94 0.00'" 7+25 '45 0.1834 0.36 0.36 0.21 0.21 0.15 62.44 2478.50 0.00 
7+30 450 0.1859 0.36 0.36 0.21 0.11 0.15 62.44 1524.05 0.00 
7+35 m 0.1884 0.36 0.36 0.21 0.21 0.15 f>2.4<1 2569.61 0.00 
7+40 '60 0.1908 036 0.36 0.21 0.21 0.15 62.44 2615.17 0.00 
7+45 0.1933 0.36 0.36 0.21 Oll 015 6244 1660,73 0.00 
7+50 '"470 0,1958 0.3f> 0.36 0.21 0.21 0.15 62.44 2706.28 0.00 
7+55 m 0.1984 0.37 0.37 0.21 0.21 0.16 62.44 2754.84 0.00 
,. 0 480 0.2009 0.37 0.37 0.21 0.2:1 016 62.44 2803.40 0.00 
,>5 0.2035 0.37 0.37 0.21 0.21 0.16 f>2.44 2851.96 0.00 
8+10 '" 0.206 0.37 0.37 0.21 Oll 0.16 62.44 2900.51 0.00490 

8+15 '95 0.2086 0.37 0.37 0.21 0.21 0.16 62.44 2949.07 0.00 
8+20 500 0.2112 0,38 0.38 0.21 0.21 0.17 62:.44 3000.63 0.00 
8+25 505 0.2138 0.38 0.38 0.21 0.21 0.17 62:.44 :1052.19 0.00 

8+30 510 0.2164 0.38 0.38 0.21 0.21 017 62.44 H03.74 0.00 
8+35 515 0.219 0.38 0.38 0,21 0.21 0.17 f>2.44 H55.30 0.00 
8+40 510 0.2:217 0.38 0.38 0,21 0.21 0.17 62.44 3206.8f> 0.00 

8+45 "5 0.2243 0.39 0.39 0.21 0.21 0.18 62.44 3261.<'12: 0.00 
8+50 530 0.227 0.39 0.39 0.21 0.21 0.18 62.44 3315.97 0.00 

8+55 535 0.2297 0.39 0.39 0.21 0.21 018 62.44 3370 53 0.00 

'.0 540 0.2324 0.39 0.39 0.21 0.21 0.18 f>2.44 3425.09 0.00 
'.5 545 0.2351 0.39 0.39 0.21 0.21 0.18 62.44 3479.f>5 0.00 



Ba~1n3 

Hydrograph o.r=Ba~ln] 0,,", Della 0 

TIme Time Volume (at· Basin 3 Q+8ypass Ma_lnllltratlofl Intillrall:'d =o.n·o.", Infiltrated Volume A."',, 
(h+m) (minutes) 'I Olchl Baslf14 (cis) (ds) Flow ld~) Ids) Volume (ci) Stored (d) (cis) 

9+10 550 01378 0.' 0'0 0.21 0,21 019 62.44 3537,20 0.00 

9+15 555 0.2406 0.' 0.40 0.21 0.21 0.19 6244 ~594.76 000 

9+20 560 02433 0.' 0.40 Oll Oll 0.19 62.44 3652.32 0.00 

9+25 '0> 0.2461 0' 0.40 0.21 0.21 C19 62.44 3709.88 000 

9+30 57c 0.2489 0.41 041 0.21 0.21 o 7C 62.44 3770.43 0.00 

9+35 575 0.2517 0.41 0.41 0.21 0.21 070 62.44 3830.99 0.00 
9+40 580 0.2546 0.41 0.41 0.11 0.21 0.20 62.44 3891.55 0.00 
9+45 585 02574 0.41 0.41 0.21 0.21 0.20 62.44 3952.10 0.00 

9+50 590 0.2603 0.42 042 0.21 0.11 0.11 6244 4015.66 coo 
']+55 595 0.2632 042 "2 0.21 0.21 021 62.44 4079.22 COO 

10+0 600 0.2661 042 042 0.21 0.21 0.21 6244 4142.78 CCC 
10+ 5 60S 0.269 0.42 0" 021 0.21 0.21 62.44 4206.33 0.00 
10+10 620 0.2719 0.43 0.43 021 Oll 0.22 62.114 4272.89 0.00 

10+15 615 01749 0.43 043 0.11 0.21 0.22 62.44 4339.45 0.00 
10+20 620 0.1779 0.43 043 0.21 0.21 0.22 62.44 4406.01 0.00 

10+25 625 0.2809 0.44 044 0.21 021 0.23 61.44 4475.56 000 
10+30 630 02839 0.44 044 0.21 0.21 0.23 61.44 4545.12 0.00 
10+35 63S 0.287 0.44 0.44 0.21 0.21 023 62.44 4614.68 0.00 
10+40 640 0.2901 COl 0.45 Oll 0.21 0.24 62.44 4687.24 000 
10+45 645 0.2932 0.45 0.45 Oll 0.21 0.24 62.44 4759.79 000 
10+50 o>C 0.2963 041 0.45 0.21 0.21 0.24 62.44 4832.35 0.00 

10+55 655 0.2994 0.46 0.46 0.21 021 0.25 62.44 490791 0.00 

11+ 0 660 03026 0.46 046 0.21 021 0.25 62.44 4983.47 0.00 
11+ 5 665 03058 0.46 046 0.21 0.21 025 62.44 5059.02 0.00 
11+10 670 0.309 0.47 0.47 021 0.11 0.26 62.44 5137.58 000 
11+15 67S 0.3122 0.47 C<7 021 0.21 0.26 62.44 5216.14 0.00 

11+20 680 0.3155 0'" 0.48 0.21 Oll 077 62.44 529770 C.OO 
11+25 685 0.3188 0.48 0.48 0.21 0.21 077 6244 537925 C.OO 
11+30 690 0.3222 0," 0.48 021 C21 0.27 62.44 5460.81 COO 
11+.'15 695 0.3255 0.49 0.49 021 021 0.28 62.44 554537 000 

11+40 700 03289 0.49 0.49 021 0.21 078 62.44 562993 000 
11+45 70S OBn OS 0.50 C21 0.21 0.29 62.44 5717.48 000 
11+50 710 0.3358 OS 050 0.21 0.21 0.29 6244 5805.04 0.00 
11+55 715 0.3393 051 051 0.21 Oll 030 62.44 5895.60 0,00 

12+ 0 "0 0.3428 051 051 0.21 0.21 C 3C 61.44 5986.16 0.00 
12+ 5 "5 0.3461 0.119 0.49 021 0.21 C78 62.44 6070.71 0.00 
12+10 130 03489 " 0.40 Oll 0.21 0.19 62.44 6128.27 000 
12+15 735 03515 038 0.38 021 0.21 017 62.44 6179.83 000 
12+20 74C 0.3541 038 0.38 Oll 0.21 0.17 6244 6231.39 0.00 
12+25 '" 0.3567 0.38 038 0.21 021 0.17 6244 628294 0.00 
12+30 750 0.3594 0.38 0.38 0.11 0.21 0.17 62.44 633450 000 
12+35 755 0.362 0.39 039 0.11 0.21 018 62.44 6389.06 0.00 
12+40 760 03647 0.39 039 0.21 0.21 018 62.44 6443.61 0.00 
12+45 765 03675 0.' C<O 021 0.21 0.19 62.44 650117 0.00 
11+50 770 0.3702 0' 0'0 Oll 021 0.19 62.44 6558.73 0.00 
11+55 77S 0.3731 042 041 0.21 Cll 070 62.44 661929 000 
13+0 780 0.376 0.42 042 0.21 0.21 021 6144 6682.84 0.00 
13+ 5 78S 0.3789 043 043 0.21 021 0.22 62.44 6749.40 0.00 
13+10 790 0.3819 0.43 043 Oll 021 0.22 62.44 6815.96 000 
13+15 795 0.3849 0.44 081 0.11 021 0.51) 62.44 699544 0.00 
13+20 '00 0.388 0.45 079 0.21 Oll 0.58 62.44 7168.91 0.00 
13+25 '05 03911 0.46 078 0.21 021 0.57 62.44 7]3939 0.00 
13+30 810 0.3944 047 076 0.21 0.21 0.55 62.44 7503.87 0.00 
13+35 815 03977 0," 075 021 0.21 0.54 62.44 766534 0,00 

13+40 870 0.401 049 074 021 0.21 0.53 62.44 7823.82 0.00 
13+45 875 0.4044 05 073 C 21 0.21 0.52 6244 7979.30 0.00 
13+50 830 0408 051 072 0.21 0.21 051 62.44 8131.77 000 
13+55 835 04115 0.52 071 021 0.21 0.50 62.44 8281.25 000 
14+ 0 "'0 04152 0.54 071 021 021 0.50 6244 8430.73 000 
14+ 5 ''I 0.419 055 Cll 021 021 0.50 62.44 858010 000 
14+10 850 04229 0.56 070 021 021 049 62.44 872668 0.00 
14+15 855 04269 0.58 0.70 0,21 0.21 0.49 61.44 8873.16 0.00 
14+10 860 0.431 0.6 0.71 021 0.21 050 62.44 9022 63 C.OO 
14+15 865 04352 062 070 021 0.21 049 61.44 9169.11 coo 
14+30 870 0.4396 063 Oll 0.21 0.11 050 61.44 9318.59 000 
14+35 875 04441 0.65 072 0.11 0.21 051 6244 9471.06 000 
14+40 880 04487 0.68 074 021 021 0.53 62.44 9629.54 000 
14+45 885 04536 07 0.74 0.21 021 0.53 62.44 978801 0.00 

14+50 890 0.4586 0.73 076 0.21 0.11 0.55 62.44 995249 0.00 
14+55 895 0.4639 0.76 078 0.21 0.11 0.57 62.44 10122.97 0.00 
15+ 0 900 04694 0.' 087 0.21 0.21 0.61 62.44 10305.45 0.00 
15+ 5 90S 0.4751 083 0"' 0.21 0.21 C63 62.44 10493.92 0.00 
15+10 910 0.4812 0.88 088 0.21 0.21 067 62.44 1069548 000 

15+15 915 04876 0,93 0.93 0.21 0.21 0.71 6244 1091204 000 

15+20 970 04944 099 0.99 021 0.21 0.78 6244 1114660 0.00 
15+25 975 05019 1.08 1.08 021 021 087 62.44 11408.15 coo 
15+30 930 0.5104 1.14 174 021 021 1.03 62.44 1171771 0.00 
15+35 '" 0.5198 136 1.36 0.21 0.21 1.15 6244 120632J 0.00 
15+40 940 0.5302 1.51 151 0.21 0.21 1.30 62.44 1245383 0.00 
15+45 941 0.5418 1.68 168 0.21 021 147 62.44 12895.38 0.00 
15+50 950 0.5553 196 1.96 021 021 175 6144 1342094 o OC 
15+55 955 0.5715 736 2.36 0.21 0.11 7lS 61.44 14066.50 000 
16+ 0 960 0.5935 319 319 02' 021 2.98 6144 14961.05 000 
16+ 5 965 0.6337 '" 5.84 021 0.21 5.63 6244 20522.20 5.63 E_(eeds ,\Drage volume, flow now bypasses 10 BaSin 1 
16+10 970 0.6977 '" 9.18 021 0.21 9.07 62.44 20522.20 9 07 
16+15 975 [) 7289 4.53 '" 021 0.21 4.32 6244 20522.20 437 
16+20 980 07466 757 757 071 021 1.36 62.44 20511.20 736 
16+25 985 07593 1.85 185 0.21 021 164 62.44 10522.20 1.64 
16+30 990 07692 144 144 021 021 1" 62.44 20522.20 1" 
16+35 m 07774 1.18 1.18 0.21 071 097 62.44 20512.20 0.97 
16+40 1000 0.7844 103 1.03 0.21 0.21 0.82 6244 20522.20 0.82 
16+45 1005 0.790] 0.84 0.85 021 0.21 0.64 62.44 20522.20 064 
16+50 lOlD 07954 076 079 0>1 0.21 0.58 62.44 20522 20 058 
16+55 1015 0.8002 07 075 021 0,11 054 6244 20522.20 0.54 
17+ 0 1020 0.8047 0.65 072 0.21 021 0.51 62.44 20522.20 0.51 
17+ 5 1025 0.8089 0.61 0.71 011 0.21 0.50 li244 2052220 0.50 
17+10 1030 0.8128 0.57 070 021 021 0.49 &2.44 20522.20 0.49 
17+15 1035 0.8165 0.54 0.70 0.21 071 049 62.44 20522.20 0.49 
17+20 1040 08201 0.52 0.71 0.21 0.21 050 62.4"1 20522.20 0.50 
17+25 1045 08235 0.49 0.72 0.21 0.21 0.51 6244 20522.20 051 
17+30 1050 08267 0.47 074 0.21 021 0.53 62.44 20522.20 0" 
17+35 1055 0,8298 (l.45 0.77 0.21 021 056 62.44 2052220 0.56 

17+40 1060 08329 '" 0.81 0.21 0,21 0.60 6244 20522.20 0.60 
17+45 1065 08358 041 0.84 021 0.21 0.63 62.44 20522.20 0.63 
17+50 1070 0.8386 0.'11 089 021 0.21 0.68 62.44 20521.20 068 
17+55 1075 0.8413 039 0.93 021 071 0.72 6244 20522.20 0.72 
18+ 0 1080 08439 0.38 0.98 0.21 0.21 0.77 6244 1051120 0.77 
18+5 1085 08467 0.0 097 0.21 0.21 076 62.44 20522.10 0.76 
18+10 1090 0.85 0.48 D.76 0.11 0.21 0.55 62.44 20522 20 0.55 
18+15 1095 08534 0.5 O.b~ 0.21 0.21 0.44 62.44 20522.20 044 
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18+20 1100 0.8568 0.49 0.61 0.21 0.11 0.40 61.44 10511.10 0.40 
18+25 1105 0.8602 0.49 0.59 0.11 0.21 0.38 62,44 10522.20 0.38 
18+30 1110 0.8635 0.48 0.57 0.21 0.11 0.36 62,44 10522.20 0.36 
18+35 1115 0.8668 0.48 0.57 0.11 0.21 0.36 62.44 20522.20 0.36 
18+40 1120 0.87 0.47 0.55 0,21 0.21 0,34 62.44 20522.10 0.34 
18+45 1125 0.8732 0.46 0.54 0.11 0.21 0.33 62.44 20522,20 o.:n 
18+50 1130 0.8763 0.45 0.52 0.21 0.11 0.31 62.44 20522.20 0.31 
18+55 1135 0.8794 0.45 0.51 0.21 0.21 0.31 62.44 2052220 0.31 
19+ 0 1140 0.8824 0.44 0.51 0.21 0.21 0.30 61.44 20522.20 0.30 
19+ 5 1145 0.8854 0.4] 0.50 0.11 0.21 0.29 62,44 20522.20 0.29 
19+10 1150 0,8884 0.4] 0,50 0.11 0.21 0.29 62.44 10522.20 0.19 
19+15 1155 0.8913 0.41 0.48 0.21 0.11 0.27 62.44 20522.20 0.17 
19+10 1160 0.8941 0.42 0,48 0.21 0.11 0.27 61.44 20522.20 0.27 
19+25 1165 0,897 0.41 0.47 0.11 0.21 0.16 62.44 10511.20 0.16 
19+]0 1170 0.8998 0.41 0.47 0.11 0.21 0,26 62.44 20522.20 0.26 
19+35 1175 0.9026 OA 0.46 0.21 0.21 0.2~ 62.44 20512.20 0.25 
19+40 1180 0.905] OA 0.46 0.21 0,11 0.15 62.44 20522.20 0.25 
19+45 1185 0.908 0.39 0.45 0.21 0.21 0,24 62.44 20522.20 0.24 
19+50 1190 0.9107 0.39 0.45 0.21 0,21 0.24 62.44 20522.20 0,24 
19+55 1195 0.9134 0.38 0.43 0.21 0.21 0.22 62.44 20522.20 0.22 
20+ 0 1200 0.916 0,38 0.43 0.21 0.21 0,22 62.44 20522.20 0.22 
20+ 5 1205 0.9186 0.38 0.43 0.21 0.21 0.22 62.44 20522.20 0.22 

20+10 1210 0.9211 0,37 0.42 0.21 0.21 0,21 62.44 20522.20 0.21 
20+15 1215 0.9237 0,37 0.42 0.21 0.21 0.21 62.44 20522.20 0.21 
20+20 1220 0.9262 0.37 0.42 0.21 0,21 0.21 62.44 20522.20 0.21 
20+25 1225 0.9287 0.36 0,41 0.21 0.21 0.20 62.44 20512.20 0.20 
20+30 1230 0.9311 0.36 0.41 0.21 0.21 0.20 62.44 20522,20 0.20 
20+35 1235 0,9336 0.35 0.40 0.21 0.21 0.19 62,44 20522.20 0.19 
20+40 1240 0,936 0.35 0.40 0.21 0,21 0.19 62.44 20522.20 0.19 
20+45 1245 0.9384 0.]5 0.40 0.21 0.21 0.19 62,44 20522.20 0.19 
20+50 1250 0,9408 0.]5 0.40 0.21 0.21 0.19 62.44 20522.20 0.19 
20+55 1255 0.94]1 0.34 0.38 0.21 0.21 0.17 62.44 20522.20 0,17 
21+ a 1260 0,9455 0..'14 0.38 0.21 0.21 0.17 62.44 20522.20 0.17 
21+ 5 1265 0.9478 0..'14 0.38 0.21 0.21 0.17 62.44 20522.20 0.17 
21+10 1270 0.9501 0.33 0.37 0.21 0.21 0.16 62.44 20522.20 0.16 
11+15 1275 0.9524 0.33 0.37 0.21 0.21 0.16 62,44 20522,20 0.16 
21+20 1280 0.9546 0.33 0.31 0.21 0.21 0.16 62.114 20522.20 016 
21+25 1185 0,9569 0.33 0.37 0.21 0,21 0.16 62.44 20522.20 0.16 
21+30 1290 0.9591 0.32 0.36 0.21 0.21 0.15 62.44 20522.20 0.15 
21+35 1295 0.9613 0.32 0.36 0.21 0,21 0.15 62.44 20522.20 0.15 
21+40 1300 0.9635 0.32 0.36 0,21 0.21 0.15 62.44 20522.20 0.15 
21+45 1305 0.9657 0.32 0.36 0.21 0.21 0.15 62.44 20522.20 0.15 
21+50 1310 0.9679 0.31 0.35 0,21 0.21 0.14 62.44 20522.20 0.14 
21+55 1315 0.97 0.31 0.35 0,21 0.21 0.14 62.44 20522.20 0.14 
22+0 1320 0.9721 0.31 0.35 0.21 0.21 0.14 62.44 20522.20 0.14 
22... 5 1325 0.9743 0,31 0.35 0.21 0.21 0.14 62.44 20522.20 0.14 
22+10 1330 0.9764 0.31 0.35 0.21 0.21 0.14 62.44 20522.20 0.14 

22+15 1335 0.9784 03 0,33 0,21 0.21 0.12 62.44 20522.20 0.12 
22+20 1340 0.9805 03 0.3] 0.21 0.21 0.12 62.44 20522.20 0.12 
22+25 1345 09826 0.3 0.33 0.11 0.21 0.12 62.44 20522.20 0,12 
22+30 1350 0.9846 0.3 0.33 0.21 0.21 0.12 62.44 20522.20 0.12 
22+35 1355 0.9867 0.3 0.33 0,21 0.21 0.12 62.44 20522.20 0.12 
22+40 1360 0.9887 0.29 0.32 0.21 0.21 0.11 62.44 20522.20 0.11 
22+45 1365 0.9907 0.29 0.32 0.21 0.21 0.11 62.44 20522,20 0,11 

22+50 1370 0,9917 0.29 0.32 0.21 0.21 0.11 62.44 20522.20 0,11 
22+55 1375 0,9947 0.29 0.32 0.21 0.21 0.11 62.44 20522.20 0.11 
23+ a 1380 0.9966 0.29 0.32 0.21 0.21 0.11 6244 20522.20 0.11 
23+ 5 1385 0.9986 0.28 0.31 0.21 0.21 0.10 62.44 20522,20 0.10 
23+10 1390 1.0005 0.28 0 ..~1 0.21 021 0,10 62.44 20522.20 0.10 
23+15 1395 1.0025 0.28 0.31 0.21 0.21 0.10 62.44 20522.20 0.10 
23+20 1400 1.0044 0.28 0.31 0,21 0.21 0.10 62.44 10522.20 0.10 
23+25 1405 1.0063 0.28 0.31 0.21 0.21 0.10 62.44 20522.20 0.10 
23+30 1410 1,0082 0.28 0.31 0.21 0.21 0.10 62.44 10522.20 0.10 
23+35 1415 1.0101 0.27 0.30 0.11 0.21 0.09 62.44 10522.20 0.09 
23+40 1420 1.011 0,17 0.30 0.11 0.21 0,09 62.44 20522.20 0.09 
23+45 1425 1.0139 0.17 0.30 0,21 0.21 0.09 62.44 20522.20 0.09 
13+50 1430 1.0157 0.17 0.30 0.21 0.11 0.09 62.44 20522.20 0.09 
2.'1+55 1435 1.0176 0.17 0.30 0.21 0.21 0.09 62.44 20522.20 0.09 
24+ a 1440 1.0194 0.17 0.30 0.21 021 009 61.44 2052210 0.09 
14+ 5 1445 1.0109 0.12 0.24 0.21 0.21 0.0] 62.44 20522.20 o.m 
14+10 1450 1,0214 0.07 0.07 0.21 0.07 0.00 21.00 20522.20 0.00 
24+15 1455 1.0216 0.03 am 0.21 003 0.00 9.00 20522.20 0.00 
24+20 1460 1.0217 0.01 0.01 0.21 0.01 0.00 3.00 20522.20 0.00 
24+25 1465 1.0217 0.01 0.01 0.21 0.01 0.00 3.00 20522.20 0.00 
24+30 1470 1.0218 a 000 0.21 0.00 0.00 0.00 10522.20 0.00 
24+35 1475 1.0218 a 0.00 0.21 0.00 0.00 0.00 10511.10 0.00 

0.41 adl (volume Infiltrated) 
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l5+00 

l&+OO 
''')0
15&0 

0.00 
0.00 

O.H 

O.ll 

021 
O.H 

-021 

-O.H 
3l2.H 
749.31 
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l7+00 l&lO 0.00 021 021 -Oll 749.31 18711 ]7 

l8+00 1&80 0.00 021 O.H -Oll 749.31 17962.0& 

19 ..00 1740 0.00 O.H 021 -O.H 749.31 17111.75 

30+00 1800 000 O.H 0.11 -0.21 749.31 1&4&].44 

31+00 18&0 0.00 021 O.ll -O.ll 749.]1 15714.13 

U+OO 1910 0.00 0.11 O.H ·O.ll 749,31 14964.81 

33+00 1980 0.00 O.H O.ll O.ll 749.31 14215.50 

34+00 l040 000 021 021 O.ll 749.31 1346& 19 

35+00 2100 0.00 o.n 0.21 -O.ll 749.31 1171&.88 

3&+00 2160 0.00 0.21 all 0.21 74931 11967.57 

37+00 H2O 0.00 021 0.21 -011 749.31 11218.lG 

38+00 2280 0.00 O.ll O.H ·0.21 749.]1 10468.95 

39+00 2340 0.00 021 021 -0.21 749.]1 9719.64 
40+00 2400 000 O.ll 021 -O.ll 749.31 8970.33 

41+00 2450 0.00 021 021 -0.21 749.31 SHl.Ol 

41 ..00 2520 0.00 0.21 0.11 -0.21 749.31 7471.71 
4]+00 2580 000 0.21 0.11 -0.21 749.31 5722 40 

44+00 2540 000 0.11 0.21 -0.21 749.31 5973.08 

45+00 2700 0.00 021 0.21 "'21 749.31 5223.77 

46+00 2760 0.00 0.21 0.21 -(1.11 749.]1 4474.46 

47+00 1810 0.00 021 0.21 "'21 749.]1 3725.15 
48+00 2880 0.00 0.21 Oll -0.11 749.31 2975.84 
49+00 2940 0.00 0.21 021 -0.21 749.31 2226.53 
50+00 '000 0.00 0.21 0.11 -021 749.31 1477.22 
51+00 i060 000 021 021 0.21 749.31 7P.91 
52+00 H2O 000 021 021 0.21 749.31 000 



Basm7 

Hydrograph Delta Q 

Time Time Volume (ae- A., Max Infiltration OoUI Infiltrated =0.,-0." Infiltrated Volume Ot.ypa" 

(h+m) [mmutesl ftl (etsl (efs) Flow {etsl (eh) Volume {et) Stored (et) {dsl 

0 0 0 0 0.11 000 0.00 0.00 0,00 

0.5 5 0,00 0.02 0,11 0.02 0.00 6.00 0.00 0.00 
0+10 10 0.00 0.09 0.11 0.09 0.00 27.00 0.00 0.00 
0+15 15 0.00 0.16 0,11 0.11 0.05 32.69 15.31 0.00 
0+20 20 0.00 0.18 0.11 0,11 0.07 32.69 36.61 0.00 
0+25 25 000 0.19 0,11 0.11 0.08 32.69 60,92 0,00 
0+30 '0 0,01 0.20 0.11 0.11 0.09 32.69 88.13 0.00 
0+35 35 0,01 0.20 0.11 0.11 0.09 32.69 115.53 0.00 
0>40 40 0.01 0.20 0.11 0.11 0.09 32.69 142.84 0.00 
0+45 45 0,01 0.21 0.11 0.11 0.10 32.69 173.15 0,00 

0+50 50 0.01 0.21 0.11 0.11 0.10 32.69 203.45 000 
0+55 55 0.01 0.21 0.11 0.11 0.10 32.69 133.76 0.00 

1>0 60 0.01 0.21 0,11 0.11 0,10 32.69 264.07 0.00 
1>5 65 0.02 021 0.11 0.11 0.10 32.69 294,37 0.00 

1+10 70 0.02 021 0.11 0.11 0.10 32.69 324,68 0,00 

1+15 75 0.02 0.21 0.11 0.11 0.10 32,69 354.99 0.00 
1+20 '0 0.02 0.21 0.11 0.11 0.10 32,69 385.29 0.00 
1+25 as 0.02 0.21 0.11 0.11 0.10 3269 415.60 0.00 
1+30 90 0,02 0.22 0.11 011 0.11 3269 448.91 0.00 
1+35 95 0.02 0.22 0.11 0.11 0.11 32.69 482.21 0.00 
1+40 100 0.03 0.22 0.11 0.11 0.11 32.69 515.52 0.00 
1+45 105 0.03 0,22 0.11 0.11 0,11 32.69 548.83 0,00 

1+50 110 0.03 0.22 0.11 0.11 0.11 32.69 582.13 0,00 

1+55 115 0.03 0,22 0.11 0.11 0.11 32.69 615.44 0.00 
2.0 120 0.03 0.22 0.11 0.11 011 32.69 648.75 0.00 
2.5 125 0.03 0.22 0.11 0.11 0.11 32,69 682.05 0.00 
2+10 130 0.04 0.22 0.11 0.11 0.11 32.69 71536 0.00 
2+15 135 0.04 0.22 0.11 0,11 0.11 32,69 74867 0.00 
2+20 140 0.04 0,22 0.11 0.11 0.11 32,69 781.97 0.00 
2+25 145 0.04 0.22 0,11 0.11 0.11 32.69 815.28 0.00 
2+30 150 0.04 0,22 0.11 0,11 0.11 32.69 848.59 0.00 
2+35 155 0.04 0.22 0.11 0.11 0.11 3269 881.89 0.00 
2+40 160 0.04 0.22 0.11 011 0.11 32.69 915.20 0.00 

2+45 165 0.05 0.23 0.11 011 0.12 32,69 951.51 0,00 

2+50 170 0.05 0.23 0.11 011 0.12 32.69 987.81 0.00 
2+55 175 0.05 0.23 0.11 0.11 0.12 32.69 1024.12 0,00 
,. 0 180 0.05 0.23 0.11 0.11 0.12 32.69 1060.43 0.00 

'.5 185 0.05 0.23 0.11 0.11 012 32.69 1096.73 0.00 
3+10 190 0.05 0.13 0.11 0.11 0.12 32.69 1133,04 0.00 

3+15 195 0,06 0.13 0.11 0.11 0,12 32.69 1169.35 0.00 

3+20 200 006 0,13 0.11 0.11 0.12 32.69 1205.65 0.00 
3+25 205 0.06 0.13 0.11 0.11 0.12 32.69 124196 0.00 

3+30 210 0.06 0.23 0.11 0,11 0.12 32.69 1278.27 0.00 
3+35 215 0.06 0.23 0.11 0.11 0.12 32,69 1314.57 0.00 
3+40 220 0.06 023 0,11 0.11 0.12 3269 1350.88 0.00 
3...45 m 0.07 023 0.11 0.11 0.12 32.69 1387.19 0,00 
3+50 230 0.07 023 0.11 0,11 0.12 32.69 1423.49 0.00 
3+55 235 007 0.24 0.11 0,11 0.13 32.69 1462.80 0.00 
4.0 240 0.07 0.24 0.11 0.11 0.13 32.69 1502.10 0.00 
4.5 245 0.07 0.24 0.11 0.11 0.13 32.69 154L41 0.00 
4+10 250 0.07 0.24 0.11 0.11 0.13 32.69 1580.72 0.00 
4+15 255 0.07 0.24 0.11 0.11 013 32.69 1620.02 0.00 
4+20 260 0.08 0.24 0.11 0.11 013 32.69 1659.33 0.00 
4+25 265 0.08 0.24 0.11 0.11 013 32,69 1698.64 0.00 
4+30 270 0.08 0.24 0.11 0.11 0.13 32.69 173794 0.00 
4+35 275 0.08 0.24 011 0.11 0.13 32.69 1777.25 0.00 
4+40 280 0.08 0.24 0.11 0.11 0.13 32,69 1816.56 0.00 
4+45 285 0.08 0.24 0.11 0.11 0.13 32,69 1855.86 0.00 
4+50 290 0.09 024 0.11 011 0.13 3269 1895.17 0.00 
4+55 295 0,09 0.25 0.11 011 014 32.69 1937.48 0.00 
5.0 300 0,09 025 0.11 0.11 0.14 32.69 1979.78 000 
5.5 305 009 0.25 0.11 0.11 0.14 32.69 2022.09 0,00 
5+10 310 0.09 0.25 0.11 0.11 0.14 32.69 2064.40 000 
5+15 315 009 0.25 0.11 011 014 32.69 2106.70 0.00 
5+20 320 0.10 0.25 0.11 0.11 0,14 32.69 2149.01 0.00 
5+25 315 0.10 0.25 011 0.11 0.14 32.69 2191.32 0.00 
5+30 330 0,10 0.25 0,11 0.11 0,14 32.69 2233 62 0.00 
5+35 335 0.10 0.25 0.11 0.11 0.14 32,69 2275 93 0.00 
5+40 340 0.10 0,25 0.11 0,11 0.14 32,69 2318.24 0.00 
5+45 345 0.11 0,25 0.11 0,11 0.14 32,69 2360.54 0.00 
5+50 350 011 0.26 0.11 0.11 0.15 32.69 2405.85 0,00 
5+55 355 0.11 0.26 0.11 0.11 0.15 32.69 245L16 0,00 

6·0 360 0.11 0.26 0,11 0.11 0,15 32.69 2496.46 0.00 
6.5 365 0.11 0.26 0.11 0.11 0,15 32.69 254L77 0.00 
6+10 370 0.11 026 0.11 011 015 32.69 2587.08 0.00 
6+15 375 0.12 0.26 0,11 0.11 0.15 32.69 2632.38 0.00 

6+20 3'0 0.12 0.26 0.11 0.11 0.15 32.69 2677.69 0.00 
6+25 385 0.12 0.26 0.11 0.11 0.15 32.69 272300 0.00 

6+30 390 0.12 0,26 0.11 0.11 0,15 32.69 2768,30 0.00 
6+35 395 0.12 0.27 0.11 0.11 0.16 32,69 2816.61 0.00 
6+40 400 0.13 0.27 0.11 0.11 0.16 32.69 2864.92 0,00 

6+45 405 013 0.27 0.11 0,11 0.16 32.69 2913.22 0.00 
6+50 410 0.13 0.27 0.11 011 0.16 32.69 296L53 0,00 

6+55 415 0.13 0.27 0,11 0.11 0.16 32.69 3009.84 0.00 
7.0 420 0.13 0.27 0.11 0.11 016 32.69 3058.14 0.00 
7.5 425 0.13 0.27 0,11 0.11 0,16 32.69 3106.45 0.00 

7+10 430 0.14 0.27 0.11 0.11 016 32.69 3154.76 0.00 
7+15 435 0.14 0.27 0.11 0.11 0.16 32.69 3203,06 0.00 
7+20 440 0,14 0.28 0.11 0.11 0.17 32.69 3254 37 0.00 
7+25 445 0.14 0.28 0.11 0.11 0.17 32.69 330568 0.00 
7+30 450 0.14 0.28 0.11 011 0.17 3269 3356.98 0.00 

7+35 455 0.15 0.28 0.11 011 0.17 32.69 3408.29 0,00 
7+40 460 0.15 0,28 0.11 0.11 0.17 32.69 3459.60 000 
7+45 465 0.15 0.28 0,11 0.11 0,17 32.69 3510.90 0.00 

7+50 470 0,15 0.28 0.11 0.11 0.17 32.69 3562.21 0.00 



Basln7 

Hydrograph Delta Q 

Time Time Volume (ac­ 0,. Ma)( Infiltration 00,,1 Infiltrated oo,.-Q"" Infiltrated Volume Q",~" 
(h+m) (minutes) (tl (chI (cfs) Flow (cfs) (ch) Volume (cf) Stored (cf) fefs) 

7·55 475 0.15 029 all all 0.18 3269 3616.52 0.00 
8. a 480 016 0.29 0.11 all 0.18 32.69 367082 0.00 
8>5 485 a 16 0.29 0.11 0.11 018 32.69 3725.13 000 
8+10 490 0.16 0.29 011 0.11 018 32.69 3779.44 000 

8+15 495 0.16 029 0.11 all 018 32.69 3833.74 0.00 
8·;.20 sao 0.16 029 all all a 18 3269 3888.05 0.00 
8.25 50S 0.17 0.29 all 0.11 0.18 32.69 3942 36 0.00 
8+30 510 017 030 0.11 all 0.19 32.69 3999.66 0.00 
8+35 515 017 0.30 all 0.11 0.19 32.69 4056.97 000 
8+40 510 017 0.30 all 0.11 019 32.69 4114.28 0.00 
8+45 525 0.17 030 all all 019 3269 4171.58 0.00 
8+50 530 0.18 030 all all 0.19 32.69 4228,89 0.00 
8+55 535 018 0.30 0.11 0.11 0.19 32.69 428620 0.00 
9. a 540 a 18 0.31 all 0.11 0.20 32.69 434650 000 
9.5 545 018 0.31 all all 020 32.69 4406.81 000 

9+10 550 018 031 all all 020 3269 4467.12 0.00 
9·15 555 0.19 0.31 all 0.11 020 32,69 4527 42 0.00 

9+20 560 019 031 all all 0.20 3269 4587 73 000 
9+25 565 019 0.31 0.11 0.11 0.20 32.69 4648.04 0.00 
9+30 570 019 0.32 0.11 all 0.21 3269 4711.34 000 
9+35 575 0.20 032 0.11 all 021 3269 4774.65 000 
9+40 580 0.10 032 all all 021 3169 483796 0.00 
9+45 585 0.10 0.32 all all 0.11 31.69 490116 0.00 
9+50 590 020 032 0.11 0.11 0.11 3269 4964 57 000 
9+55 595 020 0.33 all 0.11 0.12 32.69 5030.88 0.00 
10.0 600 021 033 0.11 0.11 0.22 31.69 5097.18 000 
10+ 5 60S 0.11 033 all all 022 31.69 5163.49 000 
10+10 610 0.11 033 all all 022 3169 522980 0.00 

10+15 615 021 0.34 all all 0.13 31.69 5299 10 0.00 
10+20 620 022 034 0.11 all 0.13 3269 536841 0.00 
10+15 625 022 0.34 all 0.11 0.23 32.69 5437 72 0.00 
10+30 630 011 0.34 all 0.11 023 31.69 5507.01 000 
10+35 635 0.22 034 all all 023 3169 5576.33 000 
10+40 640 0.23 035 all all 024 3169 5548.64 0.00 
10+45 645 0.23 0.35 0.11 all 0.14 31.69 5720,94 0.00 
10+50 650 023 035 0.11 0.11 0.14 32.69 5793 15 0.00 
10+55 655 023 035 0.11 all 0.14 32.69 5865.56 0.00 
11+0 660 023 036 all all 0.15 32.69 5940.86 000 
11+ 5 665 0.14 036 all all 025 3169 6016.17 000 
11+10 670 0.14 036 all all 025 3169 6091.47 0.00 
11+15 675 0.14 037 all all 0.16 3169 616978 0.00 
11+10 680 0.14 0.37 all 0.11 0.16 31.69 614809 000 
11+15 685 025 0.37 all 0.11 0.16 32.69 6326.39 0.00 
11+30 690 025 0.38 0.11 all 0.27 3169 6407.70 000 
11+35 695 025 038 all all 027 3169 6489.01 000 
11+40 700 0.16 038 all 0,11 027 3169 6570.31 0.00 
11+45 70S 026 0.39 all 011 0.18 31.69 665462 000 
11+50 710 0.26 039 all 0.11 0.18 31.69 6738.93 000 
11+55 715 026 039 0.11 all 0.18 3269 6823.23 000 
11+ 0 720 0.27 040 0.11 all 029 32.69 6910.54 000 
11+ 5 72S 0.17 039 all all OlB 3169 6994.85 000 
11+10 730 0.17 0.35 011 011 024 3169 7067 15 0.00 
11+15 735 0.17 031 011 011 0.10 3169 711746 000 

11+10 740 0.18 030 0.11 0.11 019 31.69 718477 0.00 
11+15 745 028 030 0.11 011 0.19 31.69 7141.07 000 
11+30 750 0.28 0.30 all 0.11 019 31.69 7299.38 0.00 
11+35 755 028 030 011 0.11 019 3169 7356.69 000 
12+40 760 0.18 031 011 011 0.10 3169 7416.99 0.00 
12+45 765 0.19 031 011 011 020 31.69 747730 0.00 
11+50 770 029 0.31 0.11 0.11 020 31.69 753761 0.00 
11+55 775 029 0.31 011 0.11 021 31.69 7600.91 0.00 
13.0 780 0.29 0.31 011 0.11 021 32,69 7664.12 000 
13+ 5 785 0.19 033 0.11 011 022 3169 7730.53 000 
1h10 790 0.30 033 011 011 0.21 3269 779683 000 
13+15 795 0.30 034 011 011 0.13 31.69 7866 14 0.00 
13+10 800 0.30 035 011 0.11 014 31.69 793845 0.00 
13+25 80S 030 035 0.11 0.11 024 31.69 801075 0.00 
13+30 810 031 0.36 0.11 0.11 025 32.69 808606 000 
13+35 815 0.31 037 all all 026 3169 8164.37 000 
13+40 820 031 038 011 011 027 3169 8245.67 0.00 
13+45 825 0.31 038 011 011 0.27 3169 8326.98 0.00 
13+50 830 0.31 039 011 all 0.18 32.69 841119 0.00 
13+55 835 032 040 011 011 0.19 31.69 8498 59 0.00 
14· 0 840 032 0.41 011 0.11 030 31.69 8588 90 000 
14·5 845 0.33 042 0.11 0.11 031 3169 868211 000 
14+10 850 0.33 043 0.11 011 032 3169 877851 000 
14+15 855 0.33 044 011 011 033 3169 8877 81 O.DO 
14+10 860 033 046 011 011 035 31.69 8983 13 0.00 
14+25 865 034 0.47 all 0.11 036 31.69 9091 43 0.00 
14+30 870 034 0.48 0.11 0.11 037 32.69 9101.74 000 
14+35 875 034 0.50 011 0.11 039 31.69 931005 000 
14+40 880 035 052 0.11 all 041 3169 9443.35 000 

14+45 885 0.35 054 0.11 011 043 3269 9572.66 0.00 
14+50 890 0.36 056 011 011 045 31.69 970797 0.00 
14+55 895 0.36 058 011 011 0.47 32.69 9849 27 000 
15+ 0 900 0.36 061 011 0.11 050 31.69 9999.58 0.00 
15+ 5 90S 037 063 0.11 011 0.52 3269 10155 89 000 

15+10 910 0.37 0.67 0.11 0.11 056 32.69 10324 19 000 
15+15 915 0,38 0.70 0.11 0.11 059 3269 10501.50 000 
15+20 920 038 074 0.11 011 063 3269 10690.81 0.00 
15+25 925 039 0.80 0.11 011 0.69 32,69 10898.11 000 
15+30 930 0.39 090 011 Oll 079 31.69 1091007 0.79 E)(ceeds storage volume, flow now bypasses to BaSin 1 
15+35 935 040 100 all 011 0.89 32.69 1091007 0.89 
15+40 940 0.41 110 0.11 0.11 099 31.69 10910 07 099 
15+45 945 0.42 123 0.11 011 112 3269 10920 07 112 



Basin7 

Time Time 
H'Idrograph 
Volume (ac- A.. MaJt: Infiltration Clou! Infiltrated 

Delta Q 

~Q,"-o.,", Infiltrated Volume ~vpa" 
t:e~ (" ,,~ f 

(h+m) (minutes) ttl (ds) (cfs) Flow (cfs) (cfs) Volume let) Stored (cf) Ids) 
15+50 950 0.43 1.40 0.11 0.11 1.29 32.69 10920.07 1.29 
15+55 955 0.44 1.65 0.11 0.11 1.54 32.69 10920.07 1.54 
16+ 0 960 0.45 2.12 0,11 0.11 2,01 32.69 10920.07 2,01 
16+ 5 965 0.48 3.37 0.11 0.11 3.26 32.69 10920.07 3.26 
16+10 970 0.52 5,84 0.11 0.11 5.73 32.69 10920.07 5.73 
16+15 975 0.55 5.04 0.11 0.11 4.93 32.69 10920.07 4,93 
16+20 980 0,57 2.80 0.11 0.11 2,69 32.69 10920.07 2.69 
16+25 985 0.58 1.84 0.11 0.11 l.73 32.69 10920,07 1.73 
16+30 990 0.59 1.41 0.11 0,11 1.30 32.69 10920.07 1.30 
16...35 995 060 1.11 0.11 0,11 1.00 32.69 10920.07 1.00 
16+40 1000 061 0.94 0.11 0.11 0.83 32.69 10920,07 0.83 
16+45 1005 0.61 0.82 0.11 all 0.71 32.69 10920 07 0.71 
16+50 1010 0.62 0.73 0.11 0.11 0,62 32.69 10920 07 0.62 
16+55 1015 0.61 0.65 0.11 all 0.54 32.69 10920.07 0.54 
17+ 0 1020 0.63 0.59 0.11 0.11 0,48 3269 10920.07 0.48 
17+ 5 1025 0.63 0.53 0.11 0.11 04, 32,69 10920.07 0.42 
17+10 1030 0.63 0.48 0.11 0.11 0.37 32.69 10920.07 0.37 
17+15 1035 0.64 0.45 0.11 0.11 0.34 32.69 10920.07 0,34 
17+20 1040 0.64 0,42 0.11 0.11 0.31 32.69 10920.07 031 
17+25 1045 0.64 0.40 0.11 0.11 0.29 32.69 10920.07 0.29 
17+30 1050 0.64 0.38 0.11 0.11 0.27 32.69 10920.07 0.27 
17+35 1055 0.65 037 0.11 0.11 0.26 32.69 10920,07 0.26 
17+40 1060 0,65 0.35 0,11 0.11 0.24 32.69 10920.07 0,24 
17+45 1065 065 0.34 0.11 0,11 0.23 32,69 10920.07 0.23 
17+50 1070 0.65 0.33 0.11 0.11 0,22 32.69 10920 07 0.22 
17+55 1075 0.66 032 0.11 0.11 0.21 32.69 10920.07 0.21 
18+ 0 1080 0.66 0.31 0.11 0.11 0.20 32,69 10920.07 0.20 
18+ 5 1085 0.66 0.31 0.11 0.11 0,20 32.69 10920.07 0.20 
18+10 1090 0.66 0.35 0.11 0.11 0.24 32.69 10920.07 0.24 
18+15 1095 0.67 0,38 0.11 0.11 0.27 32.69 10920.07 0.27 
18+20 1100 0,67 0.38 0.11 0.11 0.27 32.69 10920.07 0,27 
18+25 1105 0,67 038 0.11 0.11 0,27 32.69 10920.07 0.27 
18+30 1110 0.67 0.38 0.11 0.11 0.27 32.69 10920.07 0.27 
18+35 1115 0.68 0.37 0.11 0.11 0.26 32.69 10920.07 0.26 
18+40 1120 068 0.37 0.11 0.11 0.26 32.69 10920.07 0.26 
18+45 1125 0.68 0.36 0.11 0.11 0.25 32.69 10920.07 0.25 
18+50 1130 0.68 0.36 0.11 all 0.25 32.69 10920 07 0.25 
18+55 1135 0.69 0.35 0.11 0.11 0.24 32.69 10920.07 0.24 
19+ 0 1140 0.69 0.35 0.11 0.11 0.24 32.69 10920.07 0.24 
19+ 5 1145 0.69 0.34 0.11 0.11 0.23 32.69 10920.07 0.23 
19+10 1150 0.69 0.34 0.11 0.11 0.23 32.69 10920.07 0.23 
19+15 1155 0.70 0,33 0.11 0.11 022 32,69 10920.07 0.22 
19+20 1160 0.70 0,33 0.11 0.11 0.22 32.69 10920.07 022 
19+25 1165 0.70 0.33 0,11 0.11 0.22 32.69 10920.07 0.22 
19+30 1170 0.70 0.32 0.11 0.11 0.21 32.69 10920.07 0.21 
19+35 1175 0.70 0.32 0,11 0.11 0.21 32.69 10920.07 0.21 
19+40 1180 0.71 0.31 0.11 0,11 0.20 32.69 10920.07 0.20 
19+45 1185 0.71 0.31 0,11 all 0.20 32.69 10920 07 0.20 
19+50 1190 0.71 0.31 0.11 all 0,20 32.69 10920 07 0.20 
19+55 1195 0,71 0.30 0.11 0.11 0.19 32.69 1092007 0.19 
20+0 1200 0.71 0.30 0.11 0.11 0.19 :U.69 10920.07 0.19 
20+ 5 1205 0.72 0.30 0,11 all 0.19 3269 10920.07 0.19 
20+10 1210 0.72 0.29 0.11 0.11 0,18 32.69 10920.07 0,18 
20+15 1215 0.72 0'9 0.11 0.11 0,18 32.69 10920.07 0,18 
20+20 1220 0.72 0.29 0.11 0.11 0.18 32.69 10920.07 0.18 
20+25 1225 0.72 0.28 0.11 0.11 0.17 32.69 10920.07 0.17 
20+30 1230 0.73 0.28 0.11 0.11 0.17 32.69 10920.07 0.17 
20+35 1235 0.73 0.28 0,11 0.11 0.17 32.69 10920.07 0.17 
20+40 1240 073 0.28 0,11 0.11 017 32.69 10920.07 0.17 
20+45 1245 0.73 0.27 all 0.11 0.16 12,69 10920.07 0.16 
20+50 1250 0.73 0.27 0.11 0.11 0.16 32,69 10920.07 0.16 
20+55 1255 0.74 0.27 0.11 0.11 0,16 32.69 10920.07 0.16 
21+ 0 1260 0.74 0.27 0.11 0.11 0.16 3269 10920.07 0.16 
21+ 5 1265 074 0.26 0.11 0.11 0.15 32.69 10920.07 0,15 
21+10 1270 0.74 0.26 0,11 0.11 0.15 32.69 10920.07 0,15 
21+15 1275 0.74 0.26 0.11 0.11 0.15 32.69 10920.07 0,15 
21+20 1280 0.75 0.26 0.11 0.11 0.15 32.69 10920,07 0.15 
21+25 1285 0.75 0.26 0.11 0.11 0.15 32.69 10920.07 0.15 
21+30 1290 0.75 0.25 all 0.11 0.14 32.69 10920.07 0.14 
21+35 1295 0.75 0.25 all 0.11 0.14 32.69 10920.07 0.14 
21..-40 1300 0.75 0.25 0.11 all 0.14 32.69 10920 07 0.14 
21..-45 1305 0,75 025 0.11 all 0.14 32.69 10920.07 0.14 
21+50 1310 0.76 0.25 0.11 0.11 0.14 3269 10920.07 0.14 
21+55 1315 0.76 0.25 0.11 0.11 0.14 3269 10920.07 0,14 
22+ 0 1320 0.76 0.24 0.11 0.11 013 32,69 10920.07 0.13 
22... 5 1325 0.76 0.24 0.11 0.11 0.13 32.69 10920.07 0.13 
22+10 1330 0.76 0.24 0.11 0.11 0.13 32.69 10920.07 0.13 
22+15 1335 0.76 0.24 all 0.11 0.13 32.69 10920.07 0.13 
22+20 1340 0.77 0.24 0,11 0.11 0.13 32.69 10920.07 0.13 
22+25 1345 0.77 0.24 0.11 0.11 0.13 32.69 10920.07 0.13 
22+30 1350 0.77 0,23 0.11 all 0.12 32.69 10920,07 0.12 
22+35 1355 077 0,23 0.11 all 0.12 32.69 10920.07 0.12 
22+40 1360 077 023 0.11 0.11 0.12 32,69 10920.07 0.12 
22+45 1365 0.77 0.23 0.11 0.11 0.12 3269 10920.07 0,12 
22+50 1370 0.78 0.23 0,11 0.11 0,12 32.69 10920.07 0,12 
22+55 1375 0.78 0.23 0.11 0,11 0.12 32.69 10920.07 0.12 
23+ 0 1380 0.78 0.22 0.11 0.11 0.11 32.69 10920.07 0.11 
23+ 5 1385 0.78 0.22 0.11 0.11 0.11 32.69 10920.07 0.11 
23+10 1390 0.78 0.22 all 0.11 0.11 32.69 10920.07 0.11 
23+15 1395 0.78 0.22 all 0.11 0.11 32.69 10920.07 0.11 
23+20 1400 0.78 0.22 0.11 0,11 0.11 32.69 10920 07 0.11 
23+25 1405 0.79 0.22 0.11 0.11 0.11 32.69 10920,07 0.11 
23+30 1410 0.79 0.22 0.11 all 0.11 32.69 10920 07 0.11 
2h35 1415 0.79 0.22 0.11 0,11 0.11 32.69 10920.07 0.11 
23+40 1420 0.79 0,21 0.11 0,11 0.10 32,69 10920.07 0.10 



Basln7 

HYdrograph Delta Q 

Time Time Volume (ac- 0., Max Infiltration 00"\ Infiltratea ~0.,~00", Infiltrated Volume o.."p.., 

"I(h+m) (minutes) Ids) Ids) Flow (cfs) (cfs) Volume (cf) Stored (ef) Ids) 
23+45 142S 0.79 021 011 0.11 0.10 32.69 10920.07 0.10 
23+50 1430 0.79 0.21 0.11 011 OlD 32.69 10920.07 OlD 
23+55 1435 0.79 0.21 011 0.11 OlD 32.69 1092007 0.10 
24+0 1440 080 0.21 0.11 011 010 32.69 10920 07 0.10 
24+ 5 144S 0.80 0.19 0.11 011 0.08 3269 10920.07 008 
24+10 1450 0.80 0.12 011 011 0.01 3269 1092007 0.01 
24+15 1455 O.BO oOS 011 oOS 0.00 15.00 10920.07 0.00 
24+20 1460 0.80 003 0.11 0.03 000 gOO 1092007 0.00 
24+25 1465 080 0.02 0.11 0.02 0.00 600 10920.07 0.00 
24+30 1470 080 0.01 011 0.01 000 300 1092007 0.00 
24+35 1475 080 0.01 011 0.01 000 3.00 10920 07 000 
24.,.40 1480 0.80 0.01 011 001 0.00 3.00 10920.07 0.00 
24+45 1485 0.80 000 011 000 000 0.00 10920.07 0.00 
24+50 1490 0.80 000 011 0.00 000 0.00 10920.07 0.00 
24+55 1495 0.80 0.00 011 0.00 000 000 10920.07 0.00 
24+60 1500 080 0.00 0.11 0.00 000 0.00 10920 07 0.00 

0.22 ac-h (volume Infiltrated) 



Basin7 

Hvarograph Delta Q 

Time Time Volume (ac- Q .. Max Infiltration 00"1 Infiltrated Infiltrated Volume=,<""Q"" Ot.~p~" 
(h+m) (minutes) ttl lds) lds) Flow (cfs) (efs) Volume (ef) Stored (efl (efs) 

25+00 1500 0.11 011 -0,11 0.00 10920.0744 
26+00 1560 0.11 0.11 -0 II 392.32 10527.7539 
27+00 1620 0.11 0.11 -0.11 392,32 10135.4334 
28+00 1680 0.11 0.11 -0.11 392.32 9743.11296 
29+00 1740 0.11 0.11 -0.11 392.32 9350.7925 

30+00 1800 0.11 0.11 -0.11 392.32 8958.47204 

31+00 1860 0.11 0.11 -0.11 392.32 8566.15158 
32 ..00 1920 0.11 0.11 -0.11 392.32 8173.83111 
33+00 1980 0.11 0.11 -0,11 392.32 7781.51065 
34+00 2040 0,11 O.ll -0.11 392,32 7389.19019 
35+-00 HOD 0.11 0,11 -0.11 392,32 6996.86973 

36+-00 2160 0.11 0.11 -0,11 392.32 6604.54926 
37+-00 2220 0.11 0.11 0.11 392.32 6212.2288 
38+-00 2280 0.11 0.11 -0,11 392.32 5819.90834 
39+00 2340 0.11 0,11 ·0.11 392.32 5427.58788 
40+00 2400 0.11 0.11 -0.11 39232 5035.26741 

41+00 2460 0.11 0.11 0.11 392.32 4642.94695 
42+00 2520 0.11 0.11 -0.11 392.32 4250.62649 
43+00 2580 0.11 0.11 -0.11 392.32 3858.30603 

44+00 2640 0.11 0.11 -0.11 392.32 3465.98556 

45+00 2700 0,11 0.11 -0.11 392.32 3073,6651 

46+00 2760 011 0.11 -0.11 392.32 268134464 

47+00 2820 0,11 0.11 -0.11 392.32 2289,02418 

48+00 2880 0.11 0.11 -0.11 392.32 1896.70371 

49+-00 2940 0.11 0.11 0.11 392.32 1504.38325 

50+-00 3000 0.11 0.11 -0,11 392.32 1112.06279 
51+00 3060 0.11 0.11 -0,11 392.32 719.742325 
52+00 3120 0.11 0.11 -0.11 392.32 327.421863 
53+00 3180 0.11 0.11 -011 392.32 0 



Bypaq Bypass 

from from D,c= Basil. 1 M.. Delta Q Storagp00" 
Time Time Hydrograoh BallPl Ballr' ~ Baslf"l7 Q+Bypa\~Ba'>1I'17"B Infiltration Inflltratetl "0,,'00.·. Infiltratea Volume 

(h+m) (mlflutes) Volume (a["ft) a Ich) (rfs) Ids) ypa~~Bdslf"l3 (cts) Flowlcfsl (d~) Volume (0) ~I'qulred {cfl 
0 0 0 0 000 000 0.00 095 0.00 0.00 000 0 

Od 5 00009 0" 000 000 01' 0.95 0.14 0.00 4200 0.00 
10 0005 059 000 DOll 059 095 000 177 00 0000'" 

0+15 15 00102 076 0.00 000 0.76 0.95 076 o OC 228.00 000 

0+20 lO 00158 081 0.00 000 0.81 0.95 081 0.00 243.00 0.00 

0+25 15 00215 0.83 000 000 083 095 083 000 249.00 0.00 
0+30 0.0273 084 000 000 0.84 0.95 0.84 0.00 252.00 000 

0+35 3\ " 0.0332 0.85 0.00 0.00 085 0.95 0.85 000 255 00 000 
0+40 40 0.0391 086 0.00 0.00 0.86 0.95 086 0.00 258.00 000 

0+45 45 0045 0.87 000 0.00 0.87 045 0.87 0.00 261.00 0.00 
0+50 50 0.051 087 0.00 0,00 0.87 0.95 087 000 261 DO 0.00 

0+55 55 0,057 087 000 000 0.87 0.95 087 0.00 261.DO 000 1 
60 0063 087 000 0.00 0.87 095 0.87 0.00 161.DO 000" 0 

1.5 65 00691 0.88 000 0.00 0.88 095 0.88 0.00 26400 000 
1+10 70 00751 0.88 000 0.00 0.88 095 0.88 0.00 2M.DO 0.00 

1+15 75 0.0812 0.88 000 0.00 088 095 0.88 0.00 264.DO 000 
1+20 80 0.0873 0.88 0.00 000 088 0.95 0.88 000 164.DO 000 .,1+25 00933 0.89 000 000 0.89 0.95 0.89 0.00 26700 000 
1+30 90 0.0995 0.89 0.00 000 089 0.95 0.89 0.00 267 DO 000 

1+35 95 0.1056 0.89 0.00 000 0,89 095 0.89 0.00 16700 0.00 

1+40 100 0.1117 089 000 0.00 089 095 089 000 267.00 0.00 
1+45 105 01179 0.9 0.00 0.00 090 095 0.90 0.00 270.00 0.00 
1+50 110 01241 0.9 0.00 000 0.90 0.95 090 0.00 270.00 000 
1+55 115 0.1303 09 0.00 0.00 0.90 0.95 0.90 0.00 270.00 000 
hO ll0 0.1365 09 0.00 000 090 095 0.90 0.00 270.00 000 
,.5 ll5 0.1418 0.91 000 0.00 091 095 0.91 0.00 273.00 0.00 
2+10 llO 0149 0.91 0.00 0.00 091 0.95 0.91 0.00 273.00 0.00 

2+15 135 01553 091 0.00 000 0.91 0.95 091 0.00 113.00 0.00 

2+20 140 0.1616 0.91 0.00 000 0.91 0.95 091 0.00 273.00 0.00 

1+15 "5 0.1679 091 0.00 000 0.92 0.95 O9l 0.00 27600 0.00 
2+30 150 01742 091 0.00 000 091 0.95 091 0.00 276.DO 000 
2+35 155 0.1806 O9l 0.00 0.00 O9l 095 0.92 0.00 276.00 000 
2+40 160 0.1869 0.91 0.00 0.00 091 0.95 0.92 000 27600 000 
1+45 165 0.1933 0.93 0.00 000 0.93 095 093 0.00 179.00 0.00 
2+50 170 01997 0.93 0.00 000 0.93 095 093 0.00 27900 000 
2+55 175 01062 093 000 000 093 0.95 093 000 27900 0.00 
HO 180 0.2Il6 0.94 0.00 0.00 094 095 0.94 000 282.DO 000 
3.5 185 0.2191 0.94 0.00 000 0.94 0.95 094 0.00 18100 0.00 
3+10 190 0.2256 0,94 0.00 0.00 0.94 045 0.94 000 281.00 000 
3+15 195 0.2321 0.94 0.00 000 0,94 095 094 0.00 18100 0.00 
3+20 lOO 02386 045 0.00 000 095 0.95 0.95 000 28500 0.00 
3+25 l05 02451 095 000 000 0.95 0.95 045 000 285.DO 0.00 
3+30 l10 0.2517 0.95 0.00 000 0.95 0.95 0.95 0.00 28500 000 
3+35 l15 0.2583 096 0.00 0.00 0.96 0.95 0.95 0.01 28535 l65 
3+40 no 0.2649 096 0.00 0.00 096 095 0.95 0.01 285.35 5.31 

3+45 m 01716 0.96 0.00 0.00 096 095 095 001 28535 7.96 
1+50 no 0.1781 0.97 000 0.00 097 095 095 0.02 185.35 13.61 
3+55 m 0.1849 0.97 0.00 000 097 0.95 0.95 0.02 185.35 19.17 

'.0 l40 0.2916 097 0.00 000 0.97 0.95 0.95 0.01 28535 24.93 

'.5 145 0.2983 098 0.00 000 0.98 0.95 095 0.03 285.35 :U58 
4+10 l50 0.3051 0.98 000 0.00 098 0.95 0.95 0.03 28535 4224 
4+15 l55 03118 0.98 0.00 000 098 095 0.95 0.03 285.35 5089 
4+10 160 0.3186 099 0.00 0.00 0.99 0.95 0.95 0.04 285.35 62.55 
4+15 165 03255 099 0.00 0.00 099 0.95 0.95 0.04 185.35 7420 

4+30 Z70 0.3323 099 000 000 0.99 095 095 0.04 2853';, 85.8& 
4+35 m 0]392 1 0.00 000 1.00 095 045 0.05 285.35 100.51 
4+40 l80 03461 1 000 0.00 100 0.95 0.95 0.05 185.]5 11517 

4+45 185 0.353 1 0.00 000 1.00 0.95 095 005 18535 129.82 
4+50 190 0]599 1.01 0.00 0.00 1.01 095 0.95 0.06 185,35 147A8 

4+55 195 0.]&69 101 0.00 000 1.01 095 095 0.06 285.35 165.13 
300 0.3739 10l 0,00 000 1.01 095 095 0.07 285.35 185.79 

5.5 305 0]809 lOZ 000 000 lOZ 0.95 0.95 0.07 28535 20644 
5+10 310 0]879 IN 0.00 0.00 1.01 0.9" 0.95 007 285.]5 227 10 
5+15 315 0.]95 lal 0.00 0.00 1.03 095 0.95 0.08 28535 150.75 
5+10 3ZO 04021 1.0] 0.00 0.00 1.03 095 0.95 0.08 285.35 27441 
5+25 m () 409] 103 0.00 000 103 0.95 095 0.08 28535 29806 
5+30 330 04164 1.04 000 000 1.04 0.95 095 0.09 185.35 324.72 
5+35 335 OA135 1.04 0.00 0.00 104 095 0.95 009 285.35 351]7 

5+40 340 OA]07 1.05 0.00 000 1.05 0.95 095 0.10 185 ]5 ]8103 

5+45 345 0.4]8 105 0.00 0.00 1.05 095 095 0.10 185 ]'> 410.68 
5+50 350 04452 105 0.00 0.00 1.05 095 0.95 0.10 185.]'> 4403] 

5+55 355 04525 1.06 0.00 0.00 1.06 0.95 095 011 285.35 471 99 

6. 0 360 0.4598 1.06 000 0.00 1.06 0.95 095 0.11 185.]5 505.6ol. 
6.5 iS5 04672 1.07 0.00 000 107 0.95 095 O.ll 18535 541 ]0 
6+10 370 04746 107 0.00 0.00 1.07 045 U.95 0.12 18535 576.95 
6+15 m 0482 1.08 000 000 lOS 095 095 0.13 285 ]5 61561 
6+20 180 04894 1.08 000 0.00 108 095 095 Oll 28535 65416 
6+15 385 04969 108 0.00 0.00 1.08 095 0.95 013 185.]5 691.91 
6+]0 390 0.5044 109 000 0.00 1.09 095 0.95 0.14 285]5 73457 
6+]5 395 05119 1.09 0.00 0.00 109 0.95 095 0.14 285.35 77623 

6+40 '00 0.5195 11 000 0.00 110 0.95 095 0.15 18535 820.88 
5+4~ 405 0.5171 1.1 000 000 110 0.95 095 0.15 285.]5 85554 
6+50 '10 0.5]47 1.1l 000 000 III 095 0,95 016 285.]5 913.19 
6+55 415 05424 11> 0.00 0.00 11> 0.95 095 016 185 ]5 960.85 

'.0 'W 0.5501 1.11 0.00 000 In 0.95 095 0.17 285.]5 1011.50 
7+ ~ m o ~S78 In 0.00 coo III 0.95 0.95 0.17 185 ]5 10&216 
7+10 430 0.5656 113 000 000 1.13 095 0.95 0.18 185.]5 1115.81 
7+15 m 0.5734 1.13 COO 000 113 095 095 0.18 185]5 116'147 

7+20 040 0.58Il 1.14 000 0.00 114 095 0.9~ 019 285.]5 1116.Il 
7+25 445 05891 114 0.00 0.00 114 0"5 095 0.19 285.]5 118278 
7+]0 450 0597 1.15 000 0.00 115 0.95 0.95 OW 185,]5- 1342.4] 

7+35 455 0.605 115 0.00 000 1.15 0.95 095 0.20 285]5 1402.09 

7+40 460 0613 1.16 0.00 000 116 0.95 095 0.11 18535 146474 
7+45 465 0.621 117 000 0.00 1.17 095 0.95 0.11 18535 15]0.40 
7+50 470 06291 117 000 0.00 117 095 0.95 Oll 285.]5 1596.05 
7+55 m 0.6]71 118 0.00 000 1.18 0.95 095 0.23 185.]5 1564 71 
8.0 480 06453 1.18 0.00 000 1.18 0.95 0.9S 0.23 285.J5 1733 ]6 ,. ; 485 06535 119 000 0.00 1.19 0.95 0.95 0.14 18535 1805.01 
8+10 490 06617 U 000 000 1.20 0.95 095 0.25 185]5 1879.67 

8+15 495 067 U 000 000 lW 0.95 095 015 285 ]5 1954.]1 

8+20 500 0678] III 000 0.00 III 0.95 0.95 016 285]'> 1031.98 
8t15 50; 0.b867 Ul 0.00 0.00 1ll 0.95 0.95 0.26 285.]5 11096] 

8.. 30 510 06951 1.11 000 0.00 III 0.95 0.95 0.27 185.]5 119019 
8+]5 515 07035 1.2] 0.00 0.00 1.1] 095 095 O.lB 185.]5 127] 94 

8+40 SW 0,711 1.1] 000 0.00 lB 095 0.95 0.2B 185.35 235760 
8+45 515 D.710b 1.24 0.00 000 124 0.95 095 0.29 185]5 1444.25 
8+50 530 0.7191 1.25 000 000 U5 095 0.95 0.]0 285.]5 15H91 
8+55 535 0.7378 U5 000 0.00 U5 0.95 0.95- 0.]0 185 ]5 2613 56 
9.0 ;40 0.74b5 U6 0.00 0.00 1.26 0.95 0.9S 0.31 185.35 2716.12 



Basil' 1 

BypaH Bypass 

from from o,n= Basin 1 M" a.,,, Delta Q Storage 
Time TimE' Hydragraph Basin 1 Ba~1n 3 Basin 7 Q+BypassBasln7+B Infiltration Infiltrated ~a,".a.,", Infiltrated Volume 
(h+m) (minutes) Volume (ac·tt) Q(ch} (d~l (ds) ypa~~Basin3 (d~) Flaw Ids) id~l VolumE'Id) ReqUirE'd (cf) 
,. 5 545 0.7552 1.27 000 0.00 1.27 0.95 0.95 0.32 285.]5 2811.87 
'h10 550 0.764 1.28 0.00 0.00 1.28 0.95 0.95 0.33 285.35 1910.53 
9+15 555 0.7728 1.28 0.00 0.00 1.28 0.95 0.95 0.33 285.35 3009.18 
9+20 560 0.7817 1.29 0.00 0.00 1.29 0.95 0.95 O.:H 285.35 3110.84 
9+25 565 0.7906 1.3 0.00 0.00 1.30 0,95 0.95 0.35 285.35 3215.49 
9+30 570 0.7996 1.31 0.00 0.00 1.31 0.95 0.95 0.36 285.35 3323.15 
9+35 m 0.8087 1.31 0.00 000 1.31 0.95 0.95 0,36 285.35 3430.80 

'''0 580 0.8178 1.32 0.00 0.00 1.32 0.95 0.95 0.37 285.35 3541.46 
9+45 585 0.8269 1.33 0.00 0.00 1.33 0.95 0.95 0.38 285.35 3655.11 
9+50 590 0.8362 1.34 0.00 000 1.34 0.95 0.95 0.39 285.35 3771.77 
9+55 595 0.8454 1.35 0.00 0.00 1.35 0.95 0.95 0.40 285.35 3891,42 

10+ 0 600 0.8548 1.36 0.00 0.00 1.36 0.95 0.95 0.41 285.35 4014.08 
10+ 5 605 0.8642 1.37 0.00 0.00 1.37 0.95 0.95 0,42 285.35 4139.73 
10+10 610 0.8737 1.38 0.00 0.00 1.38 0.95 0.95 0.43 185.35 4268.39 
10+15 615 0.8832 1.38 0.00 0.00 1.38 0.95 0.95 0.43 285.35 4397.04 
10+20 620 0.8928 1.39 0.00 0.00 1.39 0.95 0.95 00< 185.35 4528.69 
10+25 625 0.9025 1.4 0.00 0.00 1.40 0.95 0.95 0.45 285.35 4663.35 
10+30 630 0.9122 1.41 0.00 0.00 1.41 0,95 0.95 0.46 285.35 4801,00 
10+35 635 0.912 1.42 0.00 0.00 1.42 0.95 0.95 0.47 285.35 4941.66 
10+40 640 0.9319 1.-<13 0.00 0.00 1.43 0.95 0,95 0,48 285.35 5085.31 
10+45 645 0.9418 1.44 0.00 0.00 1.44 0.95 0.95 0.49 285,35 5231.97 
10+50 650 0.9519 1.46 0.00 0.00 1.46 0.95 0.95 0.51 285.35 5384.62 
10+55 655 0.962 1.47 0.00 0.00 1.47 0.95 0.95 0.52 285.35 5540.28 
11+ 0 660 0.9721 1.48 0.00 0,00 1.48 0.95 0.95 0.53 185.35 5698.93 

11+ 5 665 0.9824 1.49 0.00 000 1.49 0.95 0.95 0.54 285.35 5860.59 
11+10 670 0.9927 1.5 0.00 0.00 1.50 0.95 0.95 0.55 285.35 6025.24 

11+15 675 1.0032 1.51 0.00 0.00 1.51 0.95 0.95 0.56 285.35 6192.90 
11+20 680 1.0137 1.53 0.00 0.00 1.53 0.95 0.95 0.58 285.35 6366.55 

11+25 6B5 1.0243 1.54 0.00 0.00 1.54 0.95 0.95 0.59 285.35 6543.21 
11+30 690 1.035 1.55 000 000 1.55 0.95 0.95 0.60 285.35 6722.86 
11+35 695 1.0458 1.57 000 000 1.57 0.95 0.95 0.62 285.]5 6908.52 
11+40 100 1.0567 1.58 0.00 000 1.58 0.95 0.95 0,63 285.35 7097.17 

11+45 705 1.0677 1.59 0.00 0.00 1.59 0.95 0.95 0.64 285.35 7288.83 
11+50 710 1.0788 1.61 0.00 0.00 1.61 0.95 0.95 0.66 285.35 7486.48 

11+55 715 1.0899 1.62 0.00 0.00 1,62 0.95 0.95 0.67 285.35 7&87.14 
12+ 0 720 1.1013 1.64 000 0.00 1.64 0.95 0,95 0.69 285.35 7893,79 
12+ 5 725 1.1121 1.57 000 0.00 1.57 0.95 0.95 0,62 285.35 8079.45 

12+10 730 1.1211 131 000 0.00 1.31 0.95 0.95 0.36 285.35 8187.10 
12+ 1~ 735 1.1296 1.23 000 0.00 1,23 0.95 0.95 0.28 285.35 8270.76 
12+20 740 1.1379 1.22 0.00 0.00 1.22 0.95 0.95 0.27 285.35 8351.41 
12+25 745 1.1464 1.12 0.00 0.00 1.22 0.9~ 0.95 0.27 285.35 8432.06 

12+30 750 1.1548 1.23 0.00 0.00 1.23 0.95 0.95 0.28 285.35 8515.72 
12+35 755 1.1634 1.24 0.00 0.00 1.24 0.95 0.95 0.29 285.35 8602.37 

12+40 760 1.1721 1.26 0.00 0.00 1.26 0.95 0.95 031 285.35 8&95.03 
12+45 765 1.1809 1.28 0.00 0.00 1.28 0.95 0.95 0.33 285.35 8793.68 

12+50 770 1.1898 1.3 000 000 1.30 0,95 0.95 0.]5 285.35 8898.34 

12+55 775 1.1989 1.32 0.00 000 1.32 0.95 0.95 0.37 285.35 9008.99 
13+ a 780 1.2082 1.34 0.00 000 1.34 0.95 0.95 0.39 285.35 9125.65 
13+ 5 785 1.217& 1.36 0.00 0.00 1.36 0.95 0.95 0.41 285.35 9248.30 
13+10 790 1.2272 1.39 0.00 0.00 1.39 0.95 0.95 0.44 285.35 9379.96 

13+15 795 1.2369 1.41 0.00 0.00 1.41 0.95 0.95 0.46 285.35 9517.61 
13+20 800 1,2468 1.44 0.00 0.00 1.44 0.95 0.95 0.49 285.35 9664.27 
13+25 805 1.257 1.47 0.00 0.00 1.47 0.95 0.95 0.52 285.35 9819.92 
13+30 810 1.2673 1.5 000 0.00 1.50 0.95 0.95 0.55 285.35 9984.58 

13+35 815 1.2778 1.53 0.00 0.00 1.53 0.95 0.95 0.58 285.35 10158.23 
13+40 820 1.2886 1.57 0.00 0.00 1.57 0.95 0.95 0,62 285.]5 10343.89 
13+45 825 1.2996 1.6 0.00 0.00 1.60 0.95 0.95 0.65 285.35 10538.54 
13+50 830 1.3109 1.64 0.00 0.00 1.64 0.95 0.95 0.69 285.35 10745.20 
13+55 835 1.3224 1.67 0.00 0,00 1.&7 0.95 0.95 0.72 285.35 109&0.85 
14+0 840 1.3342 1.72 0.00 0.00 1.72 0.95 0.95 0.77 185.35 11191.51 
14+ 5 845 1.34&3 1.7& 0.00 0.00 1.76 0.95 0.95 0.81 285.35 11434.1& 
14+10 850 1.3588 1.81 0,00 0.00 1.81 0.95 0.95 0,86 285.35 11&91.82 

14+15 855 1.371& 1.86 0.00 0.00 1.86 0.95 0.95 0.91 285.35 11964.47 
14+20 860 1.3848 1.91 0.00 0.00 1.91 0.95 0.95 0.9& 285,35 12252.13 
14+25 865 1.3983 1.97 0.00 0.00 1.97 0.95 0.95 1.02 285.35 12557.78 
14+30 870 1.4123 2.03 0.00 0.00 2.03 0.95 0.95 1.08 285.35 12881.4/1 

14+35 

14+40 
14+45 

875 
880 
885 

1.42&8 
1.4418 
1.4573 

1.1 
2.18 
2.25 

000 
0.00 
0.00 

000 
0.00 
0.00 

2.10 

218 
2.25 

0.95 
0.95 
0.95 

095 

0.95 
0.95 

1.15 

12' 
1.30 

285.35 
285.35 
285.35 

1322&.09 

13594.74 
13984.40 

14+50 890 1.4734 1.35 000 0.00 2.35 0.95 0.95 1.40 285.]5 14404.05 
14+55 895 1.4903 2.44 0.00 0.00 2.44 0.95 0.95 1.49 285.]5 14850.71 
15+ 0 '00 1.5079 2.56 0.00 0.00 2.56 0.95 0.95 1.61 285.35 15333.36 
15+ 5 905 1.5263 2.&7 0.00 0.00 oZ.&7 0.95 0.95 1.72 285,35 15849.02 
15+10 910 1.5458 2.83 0.00 0.00 2.83 0.95 0.95 1.88 285.35 16412.67 
15+15 915 1.5&6] 2.98 000 0.00 2.98 0.95 0.95 2.03 l85.35 17021.33 
15+20 920 15881 3.18 000 0.00 3.18 0.95 0.95 2.23 285.35 17689.98 
15+25 '" 1,&119 3.45 000 0.00 3.45 0.95 0.95 2.50 285.35 18439.64 
15+30 930 1.6391 3.95 0.00 0.79 4.74 0.95 0.95 ''.19 285.35 19576.60 
15+]5 935 1.6689 4.34 0.00 0.89 5.23 0.95 0.95 4.28 285.35 20860.56 
15+40 940 1.7021 4.82 0.00 0.99 5.81 0.95 0.95 4.86 285.35 22318.52 
15+45 '45 1.739 5.36 0.00 1.12 6.48 0.95 0.95 5.53 285.35 23977.48 
15+50 950 1.7819 6.22 0.00 1.29 7.51 0.95 0.95 6.56 285.35 25945.45 
15+55 955 1.8332 745 0.00 1.54 8,99 0.95 0.95 8.04 285.35 28357.41 
16+ 0 '60 1.9023 10.03 000 2.01 12.04 095 0.95 11.09 285.35 ,H684.37 

16+ 5 965 2.0253 17.87 5.63 3.26 26.76 0.95 0.95 25.81 285.35 39427.89 
16+10 970 2.2278 29.4 9.07 5.73 44.20 0.95 0.95 4325 285.35 52403.41 
16+15 975 2.3349 15.55 4.32 4,93 24.80 0.95 0.95 23.85 285.35 59558.92 
16+20 980 2.3943 8,62 2.36 2.69 13.67 0.95 0.95 12.72 285.35 63375.44 

16+25 985 2.4364 6,11 1.64 1.73 9.48 0.95 0.95 8.53 285.35 659]4,96 

16+30 990 24691 4.75 1.23 1.30 7.28 0,95 0.95 6.33 285.35 67834,48 
1&+35 995 2.4961 3.91 0.97 100 5.88 0.95 0.95 4.93 l85.35 69314.00 
16+40 1000 2.5189 3.32 0.82 0.83 4,97 0.95 0.95 4,02 285.35 70520.52 

16+45 1005 2.5392 2.94 0.64 0.71 4.29 0.95 0.95 3.34 285.35 71521.96 
16+50 1010 2.5562 2.48 0.58 0,62 3.&8 0.95 0.95 2.73 285.35 72340.40 
16+55 1015 2.5719 2.27 0.54 0.54 3,35 0,95 0.95 2.40 2R5.]5 73059.83 
17+ a 1020 2.5863 2.1 0.51 0.48 3.09 0.95 0.95 2.14 285.35 73701.27 
17+5 1025 2.5999 1.97 0.50 0.42 2.89 0.95 0.95 1.94 285.35 74282.71 
17+10 1030 2.6126 1.85 0.49 0.37 2.71 0.95 0.95 1.76 285,35 74810.15 
17+15 1035 2.6247 175 0.49 0.34 2.58 0.95 0.95 1.&3 285.35 75298.59 
17+20 1040 2.6362 1.&7 0.50 0.31 2.48 0.95 0.95 1.53 285.35 75757.02 
17+25 1045 2.6472 1.59 0.51 0.29 2.39 0.95 0.95 1.44 285.35 76188.46 
17+JO 1050 2.&577 1.53 0.53 0.27 2.33 0.95 0.95 1.38 285.35 76601.90 
17+35 1055 2.&678 1.47 0.56 0.2& l.29 0.95 0.95 1.34 285.35 77003.34 
17+40 1060 2.6775 1.41 0.60 0.24 2.25 0.95 0.95 1.30 285.35 77392.78 
17+45 10&5 2.6869 1.36 0.63 0.23 2.22 0.95 0.95 1.27 285.35 77773.21 
17+50 1070 2.6959 1.32 0.6B 0.22 2.22 0.95 0.95 1.27 285.35 781!>3.65 

17+55 1075 2.7047 1.27 0.72 0.21 2.20 0.95 0.95 1.25 285.35 78528.09 
18+ 0 1080 2.7132 1.23 0.77 0,20 2.20 0.95 0.95 1.25 2B5.35 78902.53 

18+ 5 1085 2.722 1.28 0.76 0.20 2,24 0.95 0.95 1.29 285,35 79288.97 



Ba~11'1 1 

Bypass BypaH 
fro", t'om 0.0= Basin 1 M" 0.,,, Delta Q StoragE" 

Tlrrw Timp Hydrograpn Basin 1 Baslrl 3 Ba~1n 7 Q-+-BypaBBasI1l7+B Infiltration Infiltrated "0.,'0.,,, Infiltrated Volu",p 

in+ml (mlnutesl Volume (;u-ft) Q(dsJ (ds) (ds) ypassBilsln3 id~ l Flow (dsl (ds) Volume (d) ReqUired (et) 

18-+-10 1090 2.]]26 153 0.55 0.24 2.]2 0.95 095 1.37 285.35 7969941 
18+15 1095 274]5 1.59 0.44 0.27 2.30 0.95 0.95 1.]5 28535 8010].84 
18+20 1100 27545 1.59 0.40 0.27 226 0.95 095 III 285.35 8049628 
18-+-25 1105 27653 1.57 0.38 0.27 2.n 0.95 095 1.27 285.35 80876.72 
18-+-30 1110 2776 1.55 0.3& 027 218 095 0.95 1.23 285.35 81245.16 

18+35 IllS 278&5 1.53 0.]6 0.26 ll' 0.95 0.95 1.20 185,35 8160460 

18-+-40 H2O 27969 1.51 0.]4 0.16 2.11 0.95 0.95 1.16 285.35 8195203 
18-+-45 1125 2.8071 1.49 0.33 0.15 2 07 095 0.95 112 285.]5 82287.47 
18-+-50 IBO 2.8173 1.46 0.31 0.25 2.02 0.95 0.95 l.(J7 285.35 82607.91 
18-+-55 1135 2.8172 1.44 0.31 024 199 0.95 095 104 285.35 82919.35 
19-+- 0 1140 2.837 142 0.30 024 1.96 095 0.95 1.01 285.35 83221.79 
19-+- 5 1145 2.8466 1.4 0.29 0.23 1.92 0.95 0.95 0.97 285.35 83512 n 
19-+-10 1150 28561 1.38 019 0.23 190 0.95 0.95 0.95 285.35 83796.66 

19-+-15 1155 2.8655 1.36 0.27 o.n 1.85 0.95 0.95 090 18535 84066 10 

19-+-10 1160 2.8748 US 0.27 o.n 1.84 0.95 0.95 0.89 285.35 84H2.54 
19+25 1165 2.8839 133 0.26 022 181 0.95 095 086 285.35 8458998 
19+30 1170 2.893 131 0.26 0.21 1.78 095 0.95 0.83 285.]5 8483842 
19+35 1175 29019 13 0.25 0.11 1.7& 0.95 095 0.81 285.35 85080.85 
19-+-40 1180 2.9107 '" 0.25 0.20 1.73 095 0.95 0.78 285.35 85314.29 
19+45 1185 1.9194 1.27 0.24 0.20 1.71 0.95 095 0.76 285.35 8554173 
19-+-50 2190 2.918 US 024 020 169 095 0.95 0.74 285.35 85763.17 

19+55 1195 2.9366 124 0.22 019 165 095 095 070 285.35 B597261 

20+ 0 1200 2.945 1.22 0.21 019 1.63 095 095 0.68 2B5.35 86176.04 
20+ 5 1205 2.9534 1.21 0.22 019 1&2 0.95 0,95 0.67 285.35 86376.48 

20+10 1210 19616 1.2 021 0.18 159 09' 0.95 0'" 285.35 8&56791 
10+15 1115 19698 1.19 0.11 0.18 1.58 0.95 095 0.63 285.35 86756.3& 
10-+-20 InO 2.9779 lIs 0.21 018 1.57 0.95 095 0" 285.35 86941.80 
20-+-25 1125 29859 1.16 0.20 0.17 153 095 095 0.58 285.35 87115 23 
20+3a 1230 2.9938 1.15 020 0.17 1.51 0.95 a.95 0.57 185.35 87285.67 
20+35 1235 3.{XH7 114 0.19 0.17 150 0.95 095 0.55 285.35 87450.11 
20+40 1240 3,0095 1.B 019 0.17 149 0.95 0.95 0.54 18535 87611 55 
20+45 1245 3.0171 1.12 019 0.16 147 a.95 0.95 0.52 185.35 8776& 99 
20+50 1250 3.0149 1.11 0.19 0.16 146 095 095 051 285.35 87919.42 
20+55 1155 3.0315 11 0.17 016 143 095 0.95 0.48 185.35 88062.86 
21 .. 0 1260 304 109 017 016 142 0.95 095 0.47 185 ]5 88203.30 
2hS 1265 3.0474 1.08 017 0.15 140 095 0.95 0.45 285.]5 88H774 
21+10 1270 3.0548 1.07 016 0.15 13' 0.95 0.95 043 285.35 8846& 18 
21+15 1275 3.0622 1.07 018 0.15 138 0.95 0.95 043 285.35 8859462 
21+20 1280 3.0695 1.06 0.16 015 1.37 095 095 042 28535 887m05 
21+25 1185 3.0767 1.05 0.16 0.15 1.36 095 0.95 0.41 285.35 88842.49 
21+30 1290 3.0839 1.04 0.15 014 133 0.95 0.95 0.38 185.35 88955.93 
21"35 1295 3.091 103 015 0.14 132 0.95 095 0.37 28535 8906637 
11"40 1300 3.098 1.a3 0.15 014 132 0.95 095 0.37 285.35 8917681 
21+45 B05 3.105 102 0.15 014 1.31 0.95 0.95 0.36 285.35 89284.24 
11+50 1310 3112 101 014 0.14 1.29 0.95 0.95 0.34 28535 8938568 
21+55 InS 3.1189 I 014 014 1.2' 0.95 0.95 0.33 285.35 8948412 
n+o 1320 31258 I 0.14 013 1.27 0.95 095 0.32 285.35 8957956 
22+5 H25 31326 099 0.14 0.13 1.26 0.95 0.9'; 031 285.35 89671,00 

22+10 1330 3.1393 0.98 a.14 0.13 1.25 0.95 095 0.30 28535 89761.43 
22+15 1335 31461 0.98 0.12 0.13 1.23 095 0.95 0.28 285.35 89844.87 
2.l+20 1340 31527 0,97 0.12 0.13 122 0.95 095 027 285.35 89925.]1 
n+25 1345 31594 096 012 0.13 1.21 0.95 0.95 0.26 285.35 90002.75 
12+30 1350 31&59 0.96 0.12 012 1.20 095 095 025 28535 90077 19 
22+35 1355 3.1725 0.95 0.12 012 119 095 0.95 0.24 28535 9014863 
22+40 1360 3179 0.94 all 0.12 117 095 0.95 022 285.35 90214.06 
n+45 1365 31854 094 0.11 012 1.17 0.95 095 0.22 285.35 90279.50 
22+50 1370 31919 093 all 012 116 0.95 0.95 0.21 285.35 90]41.94 

22+55 1375 3.1983 093 0.11 012 116 095 0.95 O.ll 285.35 904a4.38 
23+ 0 1380 32046 0.92 0.11 all 1.14 0.95 095 019 285.35 90460.82 
23· 5 1385 3.2109 092 0.10 all 1.13 095 0.95 0.18 285.35 90514.25 
23+10 1390 J 2172 0.91 0.10 all 1.12 095 0.95 0.17 28535 90564.69 
23+15 1395 3.2234 09 0.10 0.11 III 095 0.95 016 265.35 90612 13 
23-+-20 '<lJ(J 3.2296 0.9 010 all III 0.95 095 0.16 285.35 9065957 
23+25 1405 3.23'.>8 OR9 010 all 1.10 0.95 0.95 0.t5 285.35 90704.01 
23+30 1410 3.2419 0.89 0.10 all 1.10 095 095 015 285.35 9074844 
23+35 1415 3.248 OR' 009 all 1.08 0.95 0.95 013 185.35 9078Ei.88 
23"40 1420 3.254 A"' 009 010 1.07 0.95 0.95 012 285,35 9082B2 
23->45 1425 3.2601 0.87 0.09 010 106 0.95 0.95 0.11 28535 9085476 
23+50 1Ua 3.2661 0.87 009 0.10 100 0.95 0.95 0.11 285.35 90887.20 
23+5'.> 1435 3271 0.67 0.09 010 1.06 0.95 095 OIl 28535 90919.64 
24+ 0 1440 3.2779 0.86 0.09 010 1.05 095 095 010 285.35 90949.07 
24+5 1445 3.1819 0.72 003 0.08 OR3 095 0.83 0.00 248.78 9094907 

14+10 1450 3.2&47 026 0.00 001 0.17 0.95 0.27 000 81.31 9094907 
24+15 1455 32854 0.1 0.00 000 010 0.95 010 0.00 30 00 9094907 
24+20 14&0 3.2857 005 0.00 000 005 095 0.05 0.00 15 00 90949.07 
24+25 14Ei<, 3.2859 0.03 0.00 000 0.03 0.95 0.03 000 9.00 90949.07 
24+30 1470 -1.286 002 0.00 0.00 0.02 0.95 0.02 000 6.00 9a94907 
24+35 1475 32861 0-01 000 000 0.01 0.95 0.01 0.00 3.00 90949.07 
24 ..40 1480 32861 a 000 000 0.00 095 000 0.00 000 9094907 
24+45 1485 a a 0.00 0.00 0.00 095 000 000 000 90949.07 
24+50 1490 a 000 0.00 000 095 000 000 000 90949.07 
24+55 1495 0 000 0.00 0.00 095 0.00 000 0.00 90949.07 
24+60 1500 a 0.00 o.oa 0.00 0.95 0.00 0.00 0.00 90949.07 Storage VDlume ReqUired IS les, than storagE" "OIUme proVided 

1.87 2.09 
aC-11 

(Volume ac-It (Vdlump-

Illfiltraled) 5toredl 



Ba~1n 1 

BypaH Bypass 

fram from Q.o'" Basin 1 M" 0.,,", Delta Q Storage 
Time Time Hydrograph BaSin 1 Basin 3 BaSin 7 Q+BypassBasln7+B Infiltration Infiltrated "0."'0.,,, Inlihrared volume 
(h+m),,­ (minutes) 

15BO 

Volum@(ac-h} 

0 

Q(ds) 

0 

(ds) 

0,00 
(ds) 

000 

ypassBasin3 

0.00 

(ds) 

0.95 

Flow Ids) 
0.95 

(ds) 

-0.95 

Volume let) 

3420.00 

Required (et) 

87529.07 

27+00 ,,­,,­
1620 

1680 

1740 

0 

0 

0 

0 

0 

0 

0,00 

0,00 

000 

0,00 

0,00 

0,00 

0.00 
0.00 

0.00 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

·0.95 

-0.95 

3420.00 

3420.00 

3420.00 

84109.07 

80689.07 

77269.07 

'0_ 1800 0 0 000 0,00 0.00 0.95 0.95 -0.95 3420.00 73849.07 
31+00,,­
33+00 

1860 

1920 

1980 

0 

0 
0 

0 

0 

0 

0,00 

0,00 

0.00 

0,00 

0.00 

000 

0.00 

0.00 

0,00 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

-0.95 

-0.95 

3420.00 

3420.00 

3420.00 

70429.07 

67009.07 

63589.07 

34+00 204() 0 0 0,00 0.00 0,00 0.95 0.95 ·0,95 3420.00 6016".07 
35+00 2100 0 0 0.00 0.00 0,00 0.95 0.95 -0.95 3420.00 56749.07 

36+00 2160 0 0 0.00 0.00 000 0.95 0.95 -0,95 3420.00 53329.07 

:H+OO ,,­,,­
'0_ 

2220 

2280 
2]40 

2400 

0 

0 

0 

0 

0 

0 

0 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

000 
0,00 

0,00 

0,00 

0.9S 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 
0.95 

-0.95 
-0.95 

-0.95 

-0.'35 

3420.00 

3420.00 
]420.00 

3420.00 

49909.07 

46489.07 

4]069.07 

39649,07 

41+00 2460 0 0 000 0,00 0,00 0.95 0.95 -0.95 3420.00 36229.07 

42+00 2520 0 0 0,00 0,00 000 0.95 0.9!! ·0,95 3420.00 ]2809.07 

43+00 l580 0 0 0,00 000 0,00 0.95 0.95 -0.95 3420.00 29389.07 

44+00 2640 0 0 0,00 000 0,00 0.95 0.95 -D.95 3420.00 25969.07 

45+00 nOD 0 0 0,00 000 0,00 0.95 0,95 095 3420.00 H549.07 
46+00 27BO 0 0 0,00 0,00 000 0.95 0.95 -fl.95 3420.00 19129.07 
47+00 2820 0 0 000 0,00 0.00 0.95 0.95 -0.95 3410.00 15709.07 

48+00,,­
50+00 

2880 

1940 

'000 

0 

0 
0 

0 

0 

0 

000 
0,00 

0,00 

0,00 

0,00 

000 

0.00 

0.00 

0.00 

0.95 

0.95 

0.95 

0.95 
0,95 

0.95 

-0.95 

.(J.95 

095 

3410.00 

3420.00 

3420.00 

11189.07 

8869.07 
S449.07 

51+00 3060 0 0 0,00 000 0.00 0.95 0.95 -D.95 3420.00 1019.07 

51+00 3120 0 0 0.00 0.00 0.00 0.95 0.95 -D.95 3420.00 000 



Basm 5 

Hydrograph M" Q,,", Oi!lta Q 

rime Time Volume lac· Infiltration Infiltrated =Q,,'Q,,", Infiltrated Volume Ot.YP '" 

(h+m) (mmutes) ftl Q,n(ch) (cfs) Flow (cf5j (ets) Volume let) Stored (ef) (cfs) 

0 0 0 0 0 0 000 0 0 000 

0.5 5 0.D001 001 01 001 0.00 3 0.00 0.00 
0+10 10 DODOS 006 01 006 0.00 18 0.00 0.00 

0+15 15 0.D01 0.07 0.1 0.07 0.00 21 000 000 

0+20 10 0,0015 0,08 01 0.08 000 14 000 000 

0... 25 15 0.002 0.08 01 0.08 000 14 0.00 000 

0+30 30 0,0026 008 01 008 0.00 1. 0.00 0.00 

0+35 35 0.0031 0.08 0.1 0.08 0.00 14 0.00 0.00 

0+40 40 00037 008 0.1 0.08 000 14 0.00 0.00 

0+45 45 00043 0.08 0.1 008 000 14 0,00 0.00 

0+50 50 00048 008 01 0.08 0.00 14 0.00 0.00 

0+55 55 00054 008 01 008 0.00 14 0.00 000 

" 0 
60 0.006 008 0.1 0.08 0.00 14 0.00 000 

1.5 65 00065 0.08 01 0.08 000 14 0.00 000 

1+10 70 0.0071 0.08 0.1 0.08 000 ,. 000 0.00 

1+15 75 0.0077 008 01 0.08 0.00 24 000 0.00 

1... 20 80 00083 0.08 0.1 008 000 14 0.00 0.00 

1+25 85 00089 008 0.1 008 000 14 0.00 000 

1+30 90 0.0094 0.08 0.1 0.08 000 14 000 0.00 

1+35 95 001 008 01 0.08 000 14 000 0.00 

1+40 100 0.0106 008 01 008 0.00 14 0.00 0.00 

1+45 105 00112 009 01 009 0.00 17 0.00 000 

1+50 110 00118 0.09 01 0.09 0.00 17 0.00 000 

1+55 115 0.0124 0.09 01 009 000 17 000 0.00 

1. 0 110 0013 009 01 0.09 0.00 17 000 0.00 

1>5 115 0.0135 009 0.1 009 000 17 0.00 0.00 

2... 10 130 00141 0.09 01 009 0.00 17 0.00 000 

2+15 135 00147 0.09 0.1 0.09 000 17 0.00 000 

2+20 140 00153 0.09 01 0.09 000 17 000 000 

2+25 145 00159 009 01 0.09 000 17 000 000 

2+30 150 00165 009 0.1 009 000 17 0.00 0.00 

2+35 155 00171 0.09 0.1 009 0.00 17 0.00 000 

2+40 160 00177 009 0.1 0.09 000 17 000 000 

2+45 165 00184 009 01 0.09 000 17 000 0.00 

2+50 170 0019 009 01 0.09 000 17 000 0.00 

2+55 175 0.0196 009 01 009 0.00 17 0.00 0.00 
3.0 180 00202 0.09 0.1 009 0.00 17 000 000 
3.5 185 00208 009 0.1 009 000 17 0.00 000 

3+10 190 0.0214 009 0.1 009 000 17 000 0.00 

3+15 195 0022 009 01 0.09 0.00 17 0.00 000 

3+20 100 00227 009 0.1 009 0.00 17 000 0.00 

3+25 105 00233 0.09 0.1 009 0.00 17 000 000 

3+30 210 0.0239 009 0.1 0.09 000 17 0.00 000 

3+35 215 0.0245 0.09 0.1 0.09 000 17 000 0.00 

3+40 110 0.0252 009 01 0.09 0.00 17 0.00 000 

3+45 115 0.0258 0.09 0.1 009 0.00 17 0.00 0.00 

3+50 130 00264 009 0.1 009 0.00 17 0.00 000 

3+55 135 0.0271 0.09 0.1 009 000 17 000 000 
4.0 140 0.0277 009 01 0.09 000 17 000 0.00 

4.5 145 0,0283 009 01 0.09 000 17 0.00 000 

4+10 150 0.029 009 0.1 009 0.00 17 0.00 0.00 

4+15 155 0.0296 0.09 0.1 0.09 0.00 17 000 000 

4+20 160 0.0303 009 0.1 0.09 0.00 17 000 000 

4+25 165 0.0309 009 01 0.09 000 17 000 0.00 

4+30 170 00316 0.09 01 009 0,00 17 000 000 

4+35 175 00322 009 01 009 0.00 17 0.00 0.00 

4+40 180 0.0329 01 0.1 01 0.00 30 0.00 000 
4+45 185 00335 01 01 01 000 30 0.00 000 

4+50 190 00342 01 01 01 000 30 000 0.00 

4+55 195 0.0348 01 01 01 0.00 30 000 0.00 
5.0 300 0.0355 01 0.1 0.1 000 30 0.00 0.00 

5· 5 305 0.0362 0.1 0.1 0.1 0.00 30 000 000 

5+10 310 00368 01 01 01 0.00 30 000 000 
5+15 315 00375 01 01 01 000 30 000 000 
5+20 320 00382 01 01 0] 000 30 000 0.00 
5+25 3lS 00389 0.1 01 0.1 000 30 0.00 0.00 
5+30 330 00395 01 0.1 0.1 0.00 30 0.00 000 
5+35 335 0.0402 01 01 01 0.00 30 0.00 000 
5+40 340 00409 01 01 01 000 30 000 000 

5...45 345 00416 01 01 0.1 000 30 000 000 

5+50 350 00423 0] 01 0.1 000 30 0.00 0.00 
5+55 355 0043 01 0.1 01 000 30 000 0.00 
6.0 360 00437 01 o l 01 000 30 0.00 000 
6.5 365 00444 01 01 01 0.00 30 000 000 
6+10 370 00451 01 01 01 000 30 000 0.00 

6+15 375 00458 01 01 0.1 0.00 30 000 000 
6.. 20 380 00465 01 0.1 0.1 0.00 30 0.00 0.00 

6+25 385 00472 0.1 01 0.1 000 30 0.00 000 

6+30 390 0.0479 01 01 01 0.00 30 0.00 000 

6+35 395 0.0486 01 01 01 000 30 000 0.00 

6+40 400 00493 01 01 01 000 30 000 000 

6+45 405 0.0501 01 01 0.1 000 30 0.00 000 
6+50 410 00508 011 0.1 01 0.01 30 300 000 

6+55 415 00515 011 0.1 01 0.01 30 6.00 000 

)·0 4>0 00522 0.11 01 01 001 30 900 000 
).5 415 0053 011 01 01 001 30 lZ.OO 0.00 

7+10 430 00537 011 01 0.1 0.01 30 15.00 0.00 

7+15 435 0.0545 011 0.1 01 0.01 30 1800 0.00 

7+20 440 0.0552 011 0.1 01 0.01 30 21 00 000 

7+25 445 0.0559 011 0.1 0.1 0.01 30 24.00 000 

7+30 450 00567 0.11 0.1 01 0.01 30 27.00 000 

7+35 455 00575 011 01 01 001 30 3000 0.00 

7+40 460 00582 011 01 01 001 30 33.00 000 

7+45 465 0.059 011 01 01 0.01 30 3600 000 

7+50 470 0.0597 011 01 0.1 001 30 3900 000 



Basin 5 

Hvdrograph M" u"., Delta Q 

Time Time Volume (ae- Infiltration Infiltrated ~Q,"-u,,", Infiltrated Volume Ot.,pa" 
(h+m) (minutes) ttl o.,lct,) lets) Flow (efs) (ets) Volume let) Stored (ef) lets) 

7+55 475 0.0605 0.11 0.1 0.1 0.01 30 42.00 0.00 
8, 0 480 0.0613 0,11 0.1 0.1 0,01 30 4500 0.00 
8, 5 485 0.0621 0.11 0.1 01 0,01 30 48.00 0.00 
8+10 490 0.0628 0.11 0.1 0.1 0.01 30 51.00 0.00 
8+15 495 0,0636 0.11 01 0.1 001 30 54.00 0.00 
8+20 500 0.0644 0,11 0.1 0.1 0.01 30 57.00 0.00 
8+25 50S 0.0652 0.12 0.1 01 0.02 30 63.00 0.00 
8+30 510 0.066 0,12 0.1 0.1 0.02 30 69.00 0.00 
8+35 515 0,066B 0.12 0.1 0.1 0.02 30 75.00 0.00 
8+40 520 0.0676 0.12 0.1 0.1 0.02 30 81.00 000 
8+45 525 0.0684 0.12 01 0.1 0.02 30 87.00 0.00 
8+50 530 0.0692 0.12 01 0.1 0.02 30 93.00 0.00 
8+55 535 0.0701 0.12 01 0.1 0,02 30 99.00 0.00 
9, 0 540 0.0709 0.12 0.1 0.1 0.02 30 105.00 0.00 
9+ 5 545 0.0717 0.12 0.1 0.1 0.02 30 111.00 0.00 
9+10 550 00726 0.12 0.1 0.1 0.02 30 117.00 000 
9+15 555 0.0734 0,12 0.1 0.1 0.02 30 123.00 0.00 
9..20 560 0.0742 0.12 01 0.1 0.02 30 129.00 0.00 
9+25 565 0.0751 0.12 01 0.1 0.02 30 135,00 0.00 
9+30 570 0.0759 0.12 0.1 01 002 30 141.00 0.00 

9+35 575 0.0768 0.12 0.1 0.1 0,02 30 147.00 0.00 

9+40 SSO 0.0777 0.13 0.1 01 0.03 30 156.00 0.00 

9+45 585 0,0785 0.13 0.1 0.1 0.03 30 165.00 0.00 
9+50 590 0,0794 013 0.1 01 0.03 30 174.00 0.00 
9+55 595 0.0803 0.13 0.1 0.1 0.03 30 183.00 0.00 
10+ 0 600 0.0812 0.13 0.1 0.1 0.03 30 192,00 0,00 

10+5 60S 0.0821 0.13 01 0.1 0.03 30 201 DO 0.00 

10+10 610 0,083 0.13 0.1 0.1 0.03 30 210.00 0.00 

10+15 615 0.0839 0.13 0.1 0.1 0.03 30 219.00 0.00 

10+20 620 0.0848 0.13 0.1 0.1 0.03 30 228.00 0.00 
10+25 625 0.0857 013 01 0.1 0.03 30 237.00 0.00 

10+30 630 0.0866 0.13 0.1 0.1 0.03 30 246.00 0.00 
10+35 635 0.0876 0.14 01 01 0.04 30 258.00 0.00 
10+40 640 0.0885 0.14 0.1 0.1 0.04 30 270.00 000 
10+45 645 0.0894 0.14 0.1 0.1 0.04 30 282.00 0.00 

10+50 650 0.0904 0.14 01 0.1 0.04 30 294.00 0.00 
10+55 655 0.0914 0.14 0.1 0.1 0.04 30 306.00 0.00 

11+0 660 0,0923 0.14 0.1 0.1 0.04 30 318.00 0,00 

11+ 5 665 0.0933 0,14 01 01 0.04 30 330.00 0.00 
11+10 670 0.0943 014 01 0.1 0.04 30 342.00 0.00 

11+15 675 0.0953 014 0.1 0.1 004 30 354.00 0.00 
11+20 680 0.0963 0.15 0.1 0.1 0.05 30 369,00 0.00 

11+25 685 0.0973 0,15 0.1 0.1 0.05 30 384.00 0,00 

11+30 690 0.0983 0.15 0.1 0.1 0,05 30 39900 0.00 

11+35 695 0.0993 0.15 01 0.1 0.05 30 414.00 0.00 

11+40 700 0.1004 0.15 0.1 01 0,05 30 429.00 0.00 

11+45 70S 0,1014 0.15 0.1 0.1 0.05 30 444.00 0.00 
11+50 710 0.1025 0.15 0.1 01 0,05 30 459.00 0.00 

11+55 715 0.1035 015 0.1 01 0.05 30 474.00 0.00 

12+ 0 720 0.1046 0.16 0.1 0.1 0.06 30 49200 0.00 

12+ 5 725 0.1056 0.15 0.1 0.1 0.05 30 501.00 0.00 
12+10 730 0.1065 0.13 0.1 01 0.03 30 516.00 000 
12+15 735 0.1073 0.12 01 0.1 0.02 30 522.00 0.00 
12+20 740 0.1081 0,12 01 0.1 0.02 30 528.00 0.00 
12+25 745 0.1089 0.12 0.1 0.1 0.02 30 534.00 0.00 

12+30 750 01091 0,12 0.1 01 0.02 30 540.00 0.00 
12+35 755 0.1105 0,12 01 01 0.02 30 546.00 0.00 
12+40 760 0.1113 0,12 01 0.1 0.02 30 552.00 0.00 
12+45 765 0.1122 0.12 0.1 01 0.01 30 558.00 0.00 
12+50 770 0.113 0.12 0.1 0.1 0.01 30 564.00 000 
11+55 775 0.1139 0.13 0.1 01 0.03 30 573 00 0.00 
13+0 780 0.1148 0.13 0.1 0.1 0,03 30 58200 0.00 
13+ 5 785 0.1156 0.13 0.1 0.1 0.03 30 591.00 0.00 

13+10 790 0.1166 0.13 0.1 01 0.03 30 600.00 000 

13+15 795 01175 0.13 0.1 0.1 0.03 30 609.00 0.00 
13+20 800 01184 0.14 0.1 0.1 0.04 30 621.00 0.00 
13+25 80S 0.1194 014 0.1 01 0.04 30 633,00 0.00 
13+30 810 0.1204 0.14 0.1 01 0.04 30 645.00 000 
13+35 815 0.1214 0.15 01 01 0.05 30 660.00 0.00 
13+40 820 0,1224 0.15 0.1 0.1 0.05 30 675.00 0.00 
13+45 825 0.1234 0.15 0.1 0.1 0.05 30 690.00 0.00 
13+50 830 0.1245 016 0.1 01 0.06 30 708.00 0.00 

13+55 835 0.1256 0.16 0.1 0.1 0.06 30 726.00 0.00 

14+ 0 840 0.1267 0.16 01 01 0.06 30 744.00 0.00 
14+ 5 845 0.1279 0.17 0.1 01 0.07 30 765.00 0.00 
14+10 850 0.1291 0.17 01 0.1 0.07 30 786.00 0.00 
14+15 855 0.1303 0.18 0.1 0.1 0.08 30 810.00 0.00 
14+20 860 0.1315 0.18 0.1 0.1 008 30 834.00 0.00 

14+25 865 0.1328 019 0.1 0.1 009 30 861.00 0.00 
14+30 870 0.1341 0.19 0.1 0.1 0.09 30 888.00 0.00 

14+35 875 0.1355 0.2 0.1 0.1 0.10 30 918.00 0,00 

14+40 880 0.1369 0.21 0.1 0.1 0.11 30 951.00 0.00 
14+45 885 0.1384 0.21 0.1 0.1 0,11 30 984.00 0.00 

14+50 890 0.1399 0.22 0.1 0.1 0.12 30 1020,00 0.00 

14+55 895 01415 0.23 0.1 0.1 0.13 30 105900 0.00 
15+ 0 900 0.1432 0.24 0.1 0.1 0.14 30 1101.00 0.00 

15+ 5 90S 0.1449 0,25 01 01 0.15 30 1146.00 0.00 

15+10 910 0.1468 0.27 0.1 01 0.17 30 1197.00 0.00 
15+15 915 0.1487 0.28 0.1 0.1 0.18 30 1251.00 0.00 
15+20 920 0.1508 0.3 0.1 01 0.20 30 1311.00 0.00 

15+25 925 0.1531 0.33 0.1 0.1 0.23 30 1380.00 0.00 
15+30 930 0.1556 0.37 01 0.1 0.27 30 146100 0.00 

15+35 935 0.1585 0.41 01 0.1 0,31 30 155400 0.00 

15+40 940 0,1616 0.46 0.1 0.1 036 30 1662.00 000 
15+45 945 0.1651 0.51 0.1 0.1 0.41 30 1785.00 0.00 



8asln 5 

Hydrograph M" n.,", Delta Q 

Time Time Volume (ae InfiltratIOn Infiltrated oo.,n.,", Infiltrated Volume Ot.vpa" 
(h+m) (minutes) 'tl Q,n(cfs) (efs) Flow (cfs) (ds) Volume (d) Stored (ef) Ids) 
15+50 950 0.1692 059 0.1 01 0.49 30 1932 00 000 
15+55 955 0174 07 01 0.1 060 30 211200 000 
16-'- 0 960 01805 0.95 01 01 0.85 30 236700 000 
16+ 5 965 0.192 1.67 01 0.1 157 30 2838.00 0.00 

16+10 970 0.2111 2.78 0.1 01 268 30 3642.00 0.00 

16+15 975 0.2216 151 0.1 01 142 30 4068,00 000 

16+20 9BO 02274 0.84 0.1 01 0.74 30 4290.00 000 

16+25 9B5 02314 0.59 01 0.1 0.49 30 4437.00 0.00 
16+30 990 0.2346 046 0.1 01 036 30 4545 00 0.00 
16+35 995 0.2371 037 0.1 01 0" 30 4626.00 0.00 
16+40 lDOO 0.2393 032 0.1 01 0.22 30 469200 000 
16+45 1005 02412 0.27 01 0.1 017 30 4743.00 0.00 

16+50 1010 0.2428 0.24 01 01 0.14 30 4785,00 0.00 
16+55 1015 02443 Oll 01 0.1 Oll 30 4821.00 000 
17+0 1020 02457 02 0.1 01 OlD 30 4851 00 000 
17+ 5 1025 0.247 019 0.1 01 0.09 30 487800 000 
17+10 1030 02482 0.18 01 0.1 oOB 30 4902.00 000 
17+15 1035 02493 0.17 01 01 007 30 4923 00 000 
17+20 1040 0.2504 016 0.1 01 006 30 4941.00 000 
17+25 1045 02515 015 01 01 DDS 30 495600 000 
17+30 1050 02525 0.15 01 01 0.05 30 4971 00 ODD 
17+35 1055 0.2534 014 01 01 0.04 30 4983.00 000 

17+40 1060 0.2543 013 01 01 003 3D 4992.00 0.00 

17+45 1065 0.2552 013 0.1 01 003 30 500100 0.00 

17+50 1070 0.2561 013 0.1 01 003 30 5010.00 DOD 
17+55 1075 02569 0.12 01 0.1 002 30 501600 000 

18+ 0 1080 0.2577 0.12 01 01 0.02 30 5022.00 0.00 
18+ 5 1085 0.2586 0,12 0.1 0.1 0.02 3D 5028.00 0.00 
18+10 1090 0.2596 014 0.1 01 004 3D 5040.00 0.00 
18+15 1095 02606 015 0.1 01 0.05 3D 5055 00 0.00 
18+20 1100 02616 015 01 01 0.05 30 507000 000 
18+25 1105 0.2627 0.15 01 0.1 005 3D 5085.00 000 

18+30 1110 0.2637 015 01 01 DOS 30 5100.00 0.00 
18+35 1115 02647 015 01 01 0,05 3D 5115.00 000 
18+40 1120 02657 0.14 0.1 01 004 30 5127 00 000 
18+45 1125 02667 014 01 0.1 0.04 30 513900 000 
18+50 1130 0.2676 0.14 01 0.1 0.04 30 515100 000 
18+55 1135 0.2686 014 01 0.1 004 30 5163.00 O.DO 
19+ 0 1140 0.2695 014 0.1 01 004 30 5175.00 O.DO 
19+ 5 1145 02704 013 0.1 01 003 30 5184 DO O.DO 
19+10 1150 02713 013 0.1 0] 003 30 519300 000 
19+15 1155 02722 0.13 01 01 0.03 30 520200 000 
19+20 1160 0.2731 013 01 0.1 0.03 30 5211.00 O.DO 
19+25 1165 0.2739 013 0.1 0.1 0.03 30 5220.00 ODO 
19+30 1170 02748 0.12 0.1 01 002 30 5226.00 O.DO 
19+35 1175 0.2757 Oll 01 01 002 30 523200 ODO 
19+40 1180 0.2765 0.12 01 0.1 002 30 523800 ODD 
19+45 1185 02773 012 01 0.1 0.02 3D 5244.00 000 
19+50 1190 02781 Oll 0.: 0.1 002 3D 5250 00 O.DO 
19+55 1195 0.279 Oll 0.1 01 002 3D 5256.00 O.DO 
20+ 0 1200 02798 0.12 0.1 01 002 30 5262.00 0.00 
20+ 5 1205 0.2805 0.12 01 01 0.02 30 526800 000 

20+10 1210 0.2813 011 0: 0.1 001 3D 5271.00 000 
20+15 1215 02821 011 0.1 0.1 001 30 527400 000 

20+20 1220 02829 011 0.1 01 001 3D 5277.00 000 

20+25 1225 02836 0.11 01 01 001 30 5280.00 DOD 

20+30 1230 0.2844 0.11 01 0.1 001 30 5283 00 000 
20+35 1235 02851 011 01 01 0.01 30 5286,00 ODD 
20+40 1240 02859 011 01 01 0.01 3D 5289.00 0.00 
20+45 1245 0.2866 011 0.1 01 0.01 30 5292 00 0.00 
20+50 1250 0.2873 011 0.1 01 001 30 5295.00 0.00 
20+55 1255 02881 0.1 0.1 01 000 30 5295 00 000 

n·o 1260 02888 01 01 0.1 000 30 5295 00 000 
21+ 5 1265 02895 01 01 0.1 000 30 529500 000 
21+10 1270 02902 01 OJ 01 000 30 5295.00 000 
21+15 1275 02909 01 01 01 000 3D 5295.00 000 
21+20 1280 02916 01 0.1 01 000 30 5295.00 000 
21+25 1285 02923 01 01 01 0.00 3D 5295 00 000 
21+30 1290 02929 01 01 0.1 ODO 30 5295 00 000 
21+35 1295 02936 01 01 01 0.00 30 529500 000 
21+40 1300 02943 01 01 01 DOD 30 5295 00 ODO 
21+45 1305 0.295 0.1 01 01 000 30 5295.00 000 

21-<-50 1310 0.2956 0.1 01 01 000 30 529500 000 
211-55 1315 0.2963 01 01 01 000 30 529500 000 
22-'- 0 1320 02969 009 01 009 0.00 " 5295.00 000 
22-'- 5 1325 02976 009 0.] 009 000 " 5295.00 0.00 

22+10 1330 0.2982 009 01 0.09 000 " 5295.00 0.00 

22+15 1335 02989 009 01 0.09 000 " 5295.00 000 

22+20 1340 02995 009 0.1 009 ODD 17 529500 DOD 
22+25 1345 03001 009 01 009 0.00 17 5295 00 000 
22+30 1350 0.3007 0.09 01 009 0.00 " 5295.00 0.00 

22+35 1355 03014 0.09 01 009 0.00 17 5295.00 000 
22+40 1360 0302 009 01 0.09 000 17 5295.00 0.00 
22+45 1365 0.3026 009 0.1 009 000 17 5295.00 0.00 
22+50 1370 03032 009 01 0.09 000 " 5295 00 000 
22+55 1375 03038 009 01 009 000 " 5295 00 0.00 
23+ 0 1380 03044 009 01 009 0.00 " 5295.00 0.00 

23+ 5 1385 0.305 0.09 01 009 0.00 " 5295.00 000 
23-'-10 1390 03056 009 01 0.09 000 " 5295.00 000 

23+15 1395 0.3062 0.09 0.1 0.09 ODD " 5295.00 0.00 
23+20 1400 0.3068 009 0.1 0.09 000 " 529500 ODD 
23+25 1405 0.3074 00' 01 00' 0.00 24 5295 00 000 
23+30 1410 0308 OOB 0.1 0.08 0.00 24 5295.00 000 
23+35 1415 0.3085 oOB 01 00' 0.00 24 529500 0.00 
23+40 1420 0.3091 o DB 01 OOB 0.00 24 5295.00 0.00 



Ba'iln 5 

H'r'drograph M" 0.,,, Delta Q 

Time Time Volume (ac· Infiltration Infiltrat@d ;0..'0.,,, Infiltrated Volume C4.1F~" 
(11+01) \mmutes) ItI o..~ (ds) (cfs) Flow (efs) (ds) Volum@ let) 5toreo (et) (ds) 

23+45 1425 0.3097 0.08 0.1 0.08 0.00 2. 5295,00 0.00 

23+50 1430 0.3103 0.08 0.1 0.08 0.00 2. 5295.00 0.00 

23+55 1435 0.3108 0.08 0.1 0.08 0.00 2. 5295.00 0.00 

24+0 1440 0.3114 0.08 0.1 0.08 0.00 2. 5295.00 0.00 

24-+' 5 1445 0.3119 007 0.1 0,07 0.00 21 5295.00 0.00 

24+10 1450 0.312 0.03 0.1 0.03 000 9 5295.00 0.00 

24+15 1455 0.3121 0.01 01 0.01 0.00 3 5295,00 0.00 
24+20 1460 0.3121 0 0.1 0 0.00 0 5295.00 0.00 
24+25 1465 0.3122 0 0.1 0 0.00 0 529500 0.00 

24+30 1470 0.3122 0 0.1 0 0.00 0 5295 00 000 

24-+'35 1475 0.3122 0 0.1 0 000 0 5295.00 0.00 

24+40 1480 0.3122 0 0.1 0 0.00 0 5295.00 0.00 

0,19 
ac-ft (Volume 

Infiltrated) 



Basin 5 

Hydrograph M" 0.,,, Delta Q 

Time TimE' Volume (ac- Infiltration InflltralE'd ~o."-o.,", InfiltratE'd VolumE' Ot.~p~" 

(h+m) (mmutes) It) o.~ lefs) (ds) Flow (cfs) (ds) Volume (cf) Stored (cO (ds) 

25+00 1500 0 0 0.10 010 0.10 120.00 5175 0 

26+00 1560 0 0 010 010 ·0.10 360.00 4815 0 

27+00 1620 0 0 010 0,10 ·0.10 36000 4455 0 

2B+OO 1680 0 0 010 010 010 36000 4095 0 

29+00 1740 0 0 0.10 010 -010 360,00 3735 0 

30+00 1800 0 0 010 010 ·0.10 360.00 3375 0 

31+00 1860 0 0 010 010 '0.10 360.00 3015 0 

32+00 1920 0 0 0.10 0.10 ·0.10 360.00 2655 0 

33+00 1980 0 0 010 0.10 010 36000 2295 0 

34+00 2040 0 0 010 010 -0.10 360.00 1935 0 

35+00 2100 0 0 010 0.10 -0.10 360.00 1575 0 

36+00 2160 0 0 010 010 ·0.10 360.00 1215 0 

37+00 2220 0 0 010 0.10 0.10 36000 855 0 

38+00 2280 0 0 0.10 010 -010 36000 495 0 

39+00 2340 0 0 010 010 -0.10 360.00 135 0 

40+00 2400 0 0 010 010 ·0.10 360.00 0 0 



Basm6 

Bypass 
Hydrograph trom Cl..n= Basin 6 M" 0.., Delta Q 

Time Time Volume (ae- Basin 6 Basin 5 Q+Basin5 Infiltration Infiltrated =Q,'o... Intiltrated Volume 0..,,," 
(h+m) (minutes) hi Q(ets) lets) Bypass (ehl (ets) Flow (cts) (ets) Volume {et} 5tored (ef) (ets) 

0+ 5 
0 , 0 

0.0005 
a 

0.07 

0.00 

0.00 
0.00 

0.07 

a 
0.27 

a 
0.07 

0.00 

0.00 
a 

21.00 

a 
0.00 

0.00 

000 
0+10 10 0.0023 0.27 0.00 0.27 0.27 0.27 0.00 79.B5 1.15 0.00 
0+15 15 0.0046 0.33 0.00 0.33 0.27 0,27 0.06 79.85 20.29 0.00 
0+20 20 0.007 0.34 0,00 0.34 027 0.27 0,07 79.85 42.44 0.00 
0+25 25 0.0094 0,35 0.00 0.35 0,27 0.27 a OB 79.85 67.59 0.00 
0+30 30 0.0119 0.36 000 0.36 0.27 0.27 0.09 79.85 95.74 0.00 
0+35 35 0,0144 0.36 0.00 0.36 0.27 0.27 0.09 79.85 123.88 0.00 
0+40 40 0,0169 0.37 0.00 0.37 0.27 0.27 0.10 79.85 155.03 0.00 
0+45 4' 0.0194 0.37 0.00 0.37 0.27 0.27 0.10 79.85 186.18 0.00 
0+50 'A 0.0219 0.37 0.00 0.37 0.27 0.27 0.10 79.85 217.32 0.00 
0+55 55 0.0245 037 0,00 0.37 027 0,27 0.10 79.85 24B,47 0.00 
1+ a 60 0.027 0.37 0.00 0.37 0.27 027 0.10 79.85 27962 0.00 
1+ 5 65 00296 0.37 0.00 0.37 0.27 0,27 010 7985 310.77 0.00 
1+10 70 0.0321 0.37 0.00 0,37 0.27 0.27 0.10 79.85 341.91 0.00 
1+15 75 0.0347 0.37 0.00 0.37 0.27 0.27 0.10 79.85 373.06 0.00 
1+20 BO 0.0373 0.37 0.00 0.37 0.27 0.27 0.10 79.85 404.21 000 
1+25 B5 0.0399 0.37 0.00 0.37 0.27 0.27 0.10 79.85 435.35 0.00 
1+30 90 0.0425 0.38 0.00 0.38 0.27 0.27 0.11 79.85 46950 000 
1+35 95 0.0451 0.38 0,00 0.38 027 0.27 011 79.85 503.65 0.00 
1+40 100 0.0477 0.38 0.00 0.38 0.27 027 0,11 79.85 53780 0.00 
1+45 105 0.0503 0.38 000 0,38 0.27 0.27 0,11 79.85 571.94 0.00 
1+50 110 0.0529 0.38 0.00 0.38 0.27 0.27 0.11 79.85 606.09 0.00 
1-.-55 115 0.0555 0.38 0.00 0.38 0.27 0,27 0.11 79.85 640,24 0.00 
hO 120 0.0582 0.38 0.00 0.38 0.27 0.2.7 0.11 79.85 674.38 0.00 
2+ 5 125 0.0608 0.38 0.00 0,38 0,27 0.27 0.11 79.85 708.53 000 
2+10 130 0.0634 0.38 0.00 0.38 0.27 0.27 0.11 79.85 742.68 000 
2+15 135 0.0661 039 0.00 0.39 027 0.27 0,12 79.85 779,83 0.00 
2+20 140 0,0688 0.39 0.00 0.39 027 0,27 0,12 79.85 816,97 0.00 
2+25 145 0,0714 0.39 000 0.39 0.27 0.27 0.12 79.85 854.12 0.00 
2+30 150 0.0741 0.39 000 0.39 0.27 0.27 0.12 79.85 891.27 0.00 
2+35 155 0.0768 0,39 0.00 0.39 0.27 0.27 0.12 79.85 928.41 0.00 
2+40 160 0.0795 0.39 0.00 039 0.27 0.27 0.12 79.85 965.56 000 
2+45 16' 0.0822 0.39 0.00 0,39 0.27 0.27 0.12 79.85 1002.71 0.00 
2+50 170 0.0849 0.39 0.00 0.39 0.27 0.27 0.12 79.85 1039.86 0.00 
2+55 175 0.0877 0.4 0,00 0.40 0.27 0.27 0.13 79.85 1080.00 a DO 
3+ a 1BO 0.0904 0.4 0.00 0.40 0.27 0.27 0,13 79.85 1120 15 0.00 
3+ 5 1B5 0.0931 0.4 0.00 0.40 0.27 0.27 0.13 7985 1160 30 0.00 
3+10 190 0.0959 0.4 000 0,40 0.27 0.27 0.13 79.85 1200.45 000 
3+15 195 0,0986 0.4 0.00 0,40 0.27 0.27 0.13 79.85 124059 0.00 
3+20 200 0.1014 OA 0.00 0.40 0.27 0.27 0.13 79.85 1280.74 0.00 
3+25 205 0.1042 0.4 0.00 0.40 0.27 0.27 0,13 79.85 1320.89 0.00 
3+30 210 0.107 0.4 0.00 0.40 0.27 0.27 0.13 79.85 1361.03 000 
3+35 215 0,1097 0.41 0.00 0.41 0.27 0.27 0.14 79.85 1404.18 0.00 
3+40 220 0,1125 0041 0.00 0.41 027 0.27 0,14 79.85 1447.33 0.00 
3+45 225 01154 0.41 0.00 0.41 0.27 0.27 0.14 79,85 1490.48 0.00 
3+50 130 0.1182 0041 0.00 0.41 0.27 0,27 014 7985 1533,62 0.00 
3+55 13' 0.121 0.41 0.00 0.41 0.27 0.27 0.14 79.85 1576.77 0.00 
4+ a 240 0.1238 0.41 0.00 0.41 0.27 0.27 0.14 79.85 1619.92 0.00 
4+ 5 245 0.1267 0,41 0.00 0,41 0.27 0.27 0.14 79.85 1663.06 0.00 
4+10 250 0.1296 0,42 0.00 0.42 0.27 0.27 0.15 79.85 1709.21 000 
4+15 255 01324 042 0.00 0.42 0.27 0,27 0.15 79.85 1755,36 000 
4+20 260 0.1353 OA2 0.00 0.42 0,27 0.27 0.15 79,85 1801-51 0.00 
4+25 265 01382 0.42 0.00 0.42 0.27 0.27 015 79,85 1847.65 0.00 
4+30 270 0.1411 0.42 000 0.42 0.27 0.27 015 79.85 1893.80 0.00 
4+35 27' 0.144 0.42 0.00 0.42 0.27 0.27 0.15 79.85 1939.95 0.00 
4+40 '"A 0.1469 0.42 0.00 0.42 0.27 0.27 0.15 79.85 1986.09 0.00 
4+45 'B5 0.1498 0.43 0.00 0,43 0.27 0.27 0.16 79.85 2035.24 0.00 
4+50 290 0.1528 0.43 0.00 043 0.27 0.27 0.16 79.85 2084.39 0.00 
4+55 295 0.1557 0.43 0.00 0.43 0.27 0,27 0.16 79.85 2133.54 000 
5+ a 300 0.1587 0.43 0.00 0.43 0,27 0.27 0.16 7985 2182.68 000 
5+ 5 305 0.1617 043 0,00 0.43 027 0,27 0,16 79.85 223183 0.00 
5+10 310 0,1647 0.43 000 0.43 0.27 0.27 016 79.85 2280.98 0.00 
5+15 31' 0.1676 0.43 000 0.43 0.27 0.27 0.16 79.85 2330.12 0.00 
5+20 320 0.1707 0.44 0.00 0,44 0.27 0.27 0.17 79.85 2382.27 0.00 
5+25 325 0.1737 0.44 0.00 044 0.27 0.27 0.17 79.85 2434.42 0.00 
5+30 330 0,1767 0.44 0.00 0.44 0.27 0.27 0.17 79.85 2486.57 000 
5+35 335 0,1797 044 0.00 0.44 0.27 0.27 0.17 79.85 2538.71 000 
5+40 340 0.1828 0044 000 0.44 0.27 0.27 0,17 7985 2590.86 000 
5+45 345 0.1859 0.44 000 0.44 0.27 027 017 79.85 2643.01 000 
5+50 350 0.1889 OA5 0.00 0.45 0.27 0.27 0.18 79.85 2698.15 0.00 
5+55 355 0,192 0.45 000 0.45 0.27 0.27 0.18 79.85 2753.30 000 
6+ a 360 0.1951 0.45 0.00 0.45 0.27 0.27 0.18 79.85 2808.45 0.00 
6.5 365 0.1982 0.45 0.00 0.45 0.27 0.27 0.18 79.85 2863.60 0.00 
6+10 370 0.2014 0.45 000 0.45 0.27 0.27 0.18 79,85 2918.74 0.00 
6+15 375 0.2045 0.46 0.00 0.46 0.27 0,27 0.19 79.85 2976.89 0.00 
6+20 3BO 0.2077 0.46 0.00 0.46 0.27 027 019 79,85 3035,04 0.00 
6+25 3B5 0.2108 0.46 0.00 0.46 0.27 0.27 0.19 79.85 3093.18 0.00 
6+30 390 0.214 0.46 0.00 0.46 0.27 0.27 0.19 79.85 3151.33 0.00 
6+35 39' 0.2172 0.46 0.00 046 0,27 0.27 0.19 79.85 3209.48 0.00 
6+40 400 0.2204 047 0.00 0.47 0.27 0,27 0,20 79.85 3270.63 000 
6+45 405 0.2236 0,47 0.00 0.47 0,27 0,27 0.20 79.85 3331.77 0.00 
6+50 410 0.2268 0.47 0.00 0.47 0.27 0,27 0.20 7985 3392,92 0.00 
6+55 415 0.2301 0.47 0.00 0,47 0.27 027 0,20 7985 3454.07 0.00 
7+0 420 0.2334 0.47 0.00 0.47 0.27 0.27 0.20 79.85 3515.21 0.00 
7+5 425 0.2366 0.48 0.00 04B 0,27 0.27 0.21 79.85 3579.36 0.00 
7+10 430 0.2399 0.48 0.00 0048 0.27 0.27 0,21 79.85 3643.51 0.00 
7+15 435 0.2432 0.48 0.00 0.48 0,27 0.27 0.21 79.85 3707,66 0.00 
7+20 44D 0.2466 0.48 0.00 0048 0.27 0,27 0.21 79.85 3771.80 0.00 
7+25 445 0,2499 0.48 0.00 0.48 0.27 0.27 0,21 7985 3835 95 0.00 
7"'30 450 0.2532 0.49 000 0,49 0.27 027 022 79.85 3903.10 0.00 
7+35 455 0.2566 0049 0.00 0.49 0.27 0.27 022 79.85 3970.24 0.00 
7+40 460 026 0.49 0.00 0,49 0.27 0.27 0.22 79.85 4037.39 0.00 
7+45 465 0,2634 0.49 0.00 0,49 0.27 0.27 0.22 79.85 410454 0.00 



8asin6 

8ypass 
Hydrograph from Q"'" 8asln 6 M" 0." Della Q 

Time 

(h ... m) 
Time 

(mmutes) 

Volume (ac· 8asln 6 

hi Q(cfs) 

8asin 5 Q ... Bas1n5 

(cfs) Bypass (ds) 

Infiltratior" 

(dsl 

Infiltrated 

~Iow{cfsl 

~Q"-Q." 

(chI 

Infiltrated 

Volume (d) 

Volume 

5tored (cfl 
A.,"'" 
(ets) 

7 ...50 470 0.2668 0.5 0.00 050 0.27 0.27 023 79.85 4174,69 0.00 
7...55 475 0.2703 0.5 000 0.50 027 027 023 79.85 4244.83 000 
8' 0 480 0.2737 0.5 0.00 050 0.27 0.27 0.23 7985 4314.98 0.00 
8.5 485 0.2772 OS 0.00 0.50 027 0.27 0.23 79.85 4385.13 0.00 
8 ... 10 490 02807 051 0.00 051 027 0.27 024 79.85 4458.27 000 
8... 15 495 0.2842 0.51 0.00 051 027 0.27 0.24 79.85 4531.42 0.00 
8+20 500 0.2877 051 0.00 0.51 0.27 0.27 0.24 79.85 4604.57 000 
8 ...25 50S 0.2912 0.51 0.00 0.51 027 027 0.24 7985 4677.72 0.00 
8+30 510 02948 052 0.00 0.52 027 027 0.25 79.85 4753.86 0.00 
8+35 SIS 02984 0.52 0.00 0.52 027 0.27 0.25 79.85 4830.01 0.00 
8 ...40 520 0.302 0.52 000 052 027 027 025 7985 4906 16 0.00 
8 ...45 525 0.3056 053 000 0.53 0.27 027 0.26 79.85 4985.30 000 
8 ...50 530 0.3092 053 0.00 0.53 0.27 0,27 0.26 79,85 5064.45 0,00 
8+55 535 0.3129 0.53 0.00 053 0.27 0.27 0.26 79.85 5143.60 0.00 
9.0 540 03166 053 0.00 053 027 0.27 0.26 79.85 5222.75 0.00 
9.5 545 0.3203 054 000 054 027 0.27 0.27 79.85 5304.89 0.00 
9+10 550 0324 054 0.00 0.54 027 0.27 027 79.85 538704 000 
9·+-15 555 0.3277 0.54 0.00 054 027 027 0.27 79.85 5469.19 0.00 
9+20 560 0.3315 0.55 0.00 0.55 0.27 0.27 0.28 7985 5554.34 0.00 
9+25 565 03353 0.55 0.00 055 027 0.27 0.28 79.85 563948 0.00 
9+30 570 0,3391 0.55 000 055 027 0.27 028 79.85 5724.63 000 
9+35 575 0.3429 056 000 056 027 027 029 7985 5812.78 0.00 
9+40 580 0.3468 056 0.00 0.56 0.27 0.27 0.29 79.85 5900.92 000 
9+45 585 0.3507 0.56 0.00 0.56 0.27 027 0.29 7985 5989.07 000 
9+50 590 0.3546 0.57 0.00 057 0.27 0.27 0.30 79.85 6080.22 0.00 
9 ...55 595 03585 0.57 000 0.57 027 0.27 0.30 79.85 6171.37 0.00 
10+ 0 600 03625 0.58 000 058 027 0.27 031 79.85 6265.51 000 
10+ 5 60S 0.3665 058 000 0.58 027 0.27 031 79.85 6359.66 0.00 
10+10 610 0.3705 058 0.00 0.58 0.27 027 0.31 79.85 6453.81 000 
10+15 615 0.3745 0.59 0.00 0.59 027 027 0.32 7985 6550.95 0.00 
10+20 620 0.3786 0.59 0.00 0,59 027 0.27 032 79.85 6648.10 000 
10... 25 625 03827 0.59 0.00 0.59 027 0.27 0.32 79.85 6745.25 000 
10 ... 30 630 03868 0.6 000 060 027 027 033 7985 6845.40 0.00 
10+35 635 0.391 0.6 000 060 027 0.27 033 79.85 6945 54 000 
10+40 640 03951 0.61 0.00 0.61 027 0.27 0.34 79.85 704869 000 
10+45 645 0.3994 0.61 000 0.61 0.27 027 0.34 7985 715UIA 0.00 
10+50 650 0,4036 0.62 0.00 062 0.27 0.27 0.35 79.85 7257.98 000 
10+55 655 04079 062 000 062 027 0.27 0.35 79.85 7364.13 0.00 
lIt 0 660 0.4122 063 000 063 027 0.27 036 79.85 7473.28 0.00 
1h5 665 04166 063 000 063 027 0.27 036 79.85 758243 000 
11+10 670 0.4209 0.64 0.00 064 0.27 0.27 037 79.85 7694.57 0,00 
11+15 675 04254 064 0.00 0.64 027 027 0.37 7985 7806.72 0.00 
11+20 680 0.4298 0.65 0.00 0.65 0.27 0.27 0.38 79.85 7921.87 000 
11+25 685 0.4343 065 000 065 027 0.27 0.38 79.85 8037.01 0.00 
11+30 690 0.4389 066 000 066 027 0.27 039 79.85 8155.16 0.00 
11t35 695 04434 0.66 0.00 066 0.27 0.27 0.39 79.85 8273 31 0,00 
11+40 700 0.448 0.67 000 0.67 027 027 0.40 7985 8394.46 0.00 
11+45 70S 04527 0,6B 0.00 068 0.27 027 0.41 7985 8518.60 000 
11+50 710 0.4574 068 000 0.68 0.27 0.27 0.41 79,85 8642.75 0.00 
11+55 715 0.4621 069 000 069 027 0.27 042 79.85 8769.90 0.00 
12+ 0 720 04669 0.7 000 070 027 0.27 043 79.85 8900 04 0.00 
12·5 725 04715 0.66 000 0.66 027 0.27 039 79.85 9018.19 000 
12+10 730 04752 0.55 000 0.55 0.27 027 0.28 7985 9103.34 000 
12+15 735 0.4788 052 0.00 0.52 0.27 027 0.25 7985 9179 49 0.00 
12+20 740 0.4823 051 000 051 027 0.27 0.24 79.85 9252.63 0.00 
12+25 745 04859 052 000 052 027 0.27 025 79.85 9328. 78 0.00 
12+30 750 04895 052 0.00 052 027 0.27 025 79.85 9404.93 0.00 
12+35 755 04931 0.53 0.00 0.53 0.27 027 0.26 79.85 9484 07 000 
12+40 760 0.4968 053 000 0.53 0.27 027 0.26 7985 9563.22 000 
12t45 765 0.5005 054 0.00 0.54 0.27 0.27 0.27 79 B5 9645.37 0.00 
12 ... 50 770 05043 055 000 055 027 0.27 0.28 79.85 9730.52 0.00 
12+55 77S 05082 0.56 000 056 027 0.27 0,29 79.85 9818.66 0.00 
13+ 0 780 05121 057 0.00 057 0.27 0.27 030 7985 9909 81 000 
13+ 5 785 0.5161 058 000 058 0.27 027 0.31 7985 10003 96 000 
13"'10 790 05202 059 000 0.59 0.27 027 0.32 7985 10101.10 0.00 
13+15 795 05243 06 0.00 060 0.27 0.27 0.33 79.85 1020125 0.00 
13+20 800 0.5285 061 000 061 027 0.27 0.34 79,85 1030440 000 
13+25 80S 0.5328 062 000 062 027 0.27 035 79.85 10410.55 0.00 
13+30 810 05372 064 0.00 064 027 027 037 79.85 10522.69 000 
13+35 815 05417 0.65 0.00 065 0.27 027 038 79.85 10637.84 000 
13+40 820 05462 066 000 0.66 027 027 039 7985 10755.99 0.00 
13+45 825 0.5509 068 000 068 0.27 027 041 7985 10880 13 0.00 
13+50 830 0.5557 0.7 0,00 070 0.27 0.27 0.43 79.85 11010.28 0.00 
13+55 835 0.5606 071 000 071 027 027 044 7985 11143.43 0.00 
14+ 0 840 0.5656 073 0.00 073 027 027 046 79.85 11282.58 000 
14+ 5 845 05708 075 0.00 0.75 027 027 048 79.85 11427.72 000 
14+10 850 05761 077 0.00 077 0.27 027 0.50 7985 11578.87 0.00 
14+15 855 05815 0.79 0.00 0.79 0.27 0.27 0.52 79,85 1173602 0.00 
14+20 860 05871 081 000 081 027 0.27 0.54 79.85 11899,16 000 
14+25 865 0.5928 084 000 084 027 0.27 057 79.85 12071.31 0.00 
14+30 870 05988 086 000 0.86 027 0.27 059 79.85 12249.46 000 
14+35 875 0.6049 089 0.00 0.89 0.27 0.27 0.62 79,85 12436.61 000 
14+40 880 06113 0.93 0.00 0.93 0.27 0.27 066 7985 1263575 0.00 
14+45 885 06179 0.96 000 0.96 0.27 027 0.69 7985 1284390 0.00 
14+50 890 06248 1 0.00 1.00 027 027 073 79.85 1306405 0.00 
14+55 895 06319 104 0.00 104 027 0.27 077 79.85 1329619 0.00 
15+ 0 900 06394 1.09 000 109 027 0.27 082 79.85 13543.34 0.00 
15+ 5 90S 06473 114 000 114 027 0.27 087 79.85 13805.49 0.00 
15+10 910 0.6556 12 000 1.20 027 027 0.93 79.85 14085.64 000 
15+15 915 06643 127 000 127 0.27 027 1.00 7985 1438678 0.00 
15+20 920 06736 1.36 0.00 136 0.27 027 1.09 79.85 1471493 000 
15+25 925 0.6838 1.48 000 1.48 0.27 027 1.21 79.85 1507908 0.00 
15+30 930 06955 169 0.00 1.69 0,27 0.27 1.42 79.85 15506.23 0.00 
15+35 935 0.7083 1.86 0.00 1.86 027 0.27 159 79.85 15984.37 000 



Basln6 

Bypass 

Hydrograph from Qm =Basin 6 M" 0.,", Delta Q 

rime Time Volume (ac- BaSin 6 BaSin 5 Q+Basm5 Infiltration Infiltrated ~«"~Q,." Infiltrated Volume Q"... 
(h+m) (minutes) hi Q(ds) Ids) 8ypass lds) (ds) Flow (ds) lds) Volume ld) 5tored (cf) (cis) 
15..40 940 0.7225 2.06 0.00 2.06 0.27 0.27 1.79 79.B5 16522.52 0.00 
15+45 94S 0.7383 2.3 0.00 2.30 0.27 0.27 2.03 79.85 17132.67 0.00 
15+50 9S0 0.7568 2.68 000 2.68 0.27 0.27 2.41 79.85 17856.81 0.00 
15+55 9SS 0.779 3.23 0.00 3.23 0,27 0.27 2.96 79.85 18745,96 0.00 
16+ a 960 0,8092 4.39 0.00 4.39 0.27 0.27 4.12 79.85 19983.11 0.00 
16+ 5 96S 0.8649 8.09 0.00 8.09 0.27 o,n 7.82 79.85 21418.70 o.n E.xceeds storage volume, flow now bypasses to 8asin 2 
16+10 970 0.9523 12.68 0.00 12.68 0.27 0.17 12.41 79.85 21418.70 o.n 
16+15 97S 0.9938 6.03 0.00 603 o.n 0.27 5.76 79.85 21418,70 0.27 
16+20 980 1.0176 3.45 0.00 3.45 o.n 0.27 3.18 79.85 21418.70 0.27 
16+25 985 1.0348 2.49 0.00 2.49 o.n 0.27 2.21 79.85 21418,70 0.27 
16+30 990 1.0481 1.94 0.00 1.94 o.n 0.27 1.67 79.85 2141870 0,27 
16+35 99S 1.0591 1.59 000 1.59 0.27 0.27 131 79.85 21418.70 0,27 
16+40 1000 1.0686 1.38 0.00 1.38 o.n 0.27 1.11 7985 21418.70 0.27 
16+45 1005 1.0764 1.14 0.00 1.14 0.21 0.27 0.87 7985 21418.70 0.27 
16+50 10lD 1.0835 1.03 0.00 1.03 0.27 0.27 0.16 79.85 21418.70 0.27 
16+55 1015 1.09 0.95 0.00 0,95 0.27 0.27 0.68 79.85 21418.70 0.27 
17+0 1020 1.096 0.88 0.00 0,88 0.27 0.27 0.61 79.85 21418.70 0.27 
17+ 5 1025 1.1017 0.82 000 082 0.27 0.27 0.55 79.85 21418.70 0.27 
17+10 1030 1.107 0.78 0.00 0.78 0,27 0.27 0.51 79.B5 21418.70 0.27 
17+15 1035 11121 0.74 0.00 0.74 0.27 0.27 0,47 79.85 11418.70 0,27 
17+20 1040 1.1169 0.7 0.00 0.70 027 0,27 0,43 79.85 21418.70 0.27 
17+25 1045 1.1216 0.67 0.00 0.67 0.27 0.27 0.40 79.85 21418.70 0.27 
17+30 1050 1.126 0.64 0.00 0.64 0.27 0.27 0.37 79,85 21418.70 o.n 
17+35 1055 1.1302 0.62 0.00 0.62 0.27 0.27 0.35 79.85 21418.70 0.17 
17+40 1060 1.1343 0.59 0.00 0.59 0.27 0.27 0.32 79.85 21418.70 0.27 
11+45 1065 1.1383 0.57 000 0,57 0.27 0.27 0.30 79.85 21418.70 0.27 
17+50 1070 1.1421 0.55 0.00 OSS 0,27 0.27 0.28 79.85 21418.70 0.27 
17+55 1075 1.1458 0.54 0,00 0.54 o.n 0.27 0.27 79.B5 21418.70 0.27 
18+ a 1080 1.1494 0.52 0.00 0.52 0.27 0.27 0.25 79.85 21418.70 0.27 
18+ 5 1085 1.1531 0.55 0.00 0.55 0.27 0.27 028 79,85 21418.70 0.27 
18+10 1090 1.1577 0.66 0.00 0.66 0.27 0.27 0.39 79,85 21418.70 0.27 
18+15 1095 1.1623 0.68 0.00 0.68 0.27 0.27 0.41 79.85 21418.70 0.27 
18+20 1100 1.167 0.67 0.00 0.67 0.27 0.27 0.40 79.85 21418.70 0.27 
18+25 1105 1.1715 0.67 000 0.67 0.27 0.27 0.40 79.85 21418.70 0.27 
18+30 1110 1.1761 0.66 0.00 0.66 0.27 0.27 0.39 79.85 21418.70 0.27 
18+35 1115 1.1805 0.65 0.00 0.65 0,27 0.27 0.38 79.85 21418.70 0.27 
18+40 1120 1.1849 0.64 0.00 0.64 0.27 0.27 0.37 79.85 21418.70 0.27 
18+45 1125 11891 0.63 0.00 0.63 0,27 0.27 036 79.85 21418.70 0.27 
18+50 1130 1.1935 0.62 0.00 0.62 0,27 0.27 035 79.85 21418.70 027 
18+55 1135 1.1977 0.61 0.00 0.61 027 0,27 0.34 79.85 21418.70 027 
19+ a 1140 1.2018 0.6 0.00 0.60 0.27 0.27 0.33 79.85 21418.70 0.27 
19+ 5 1145 1.2059 0.59 0.00 0.59 0.27 0.27 0.32 79.85 21418.70 0.27 
19+10 1150 1.2099 0.58 0.00 0,58 0.27 0.27 0.31 79.85 21418.70 0.27 
19+15 1155 1.2139 0.58 0.00 0.58 0,27 0.27 0.31 79.85 21418.70 0.27 
19+20 1160 1.2178 0.57 000 0.57 0.27 0.27 0.30 79.85 21418.70 o.n 
19+25 1165 1.2217 0.56 0.00 0.56 0.27 0.27 0.29 79.85 21418.70 0.27 
19+30 1170 1.2255 0.55 000 0.55 0.27 0.27 0.28 79.85 21418,70 0.27 
19+35 1175 1.2293 0.55 000 0.55 0.27 0.27 028 79.85 21418.70 0.27 
19+40 1180 1.233 0.54 0.00 0.54 o.n o.n 0.27 79.85 21418.70 0.27 
19+45 1185 1.2367 0.54 000 0.54 0.27 0.27 0.27 79,85 21418.70 0.27 
19+50 1190 1.2403 053 0.00 0.53 0.27 0.27 0.26 79,85 21418.70 0.27 
19+55 1195 1.2439 0.52 0.00 0.52 0.27 0.27 0.25 79.85 21418,70 0.27 
20+ 0 1200 1.2475 0.52 000 0.52 0.27 0.27 0.25 79.85 21418,70 0.27 
20+ 5 1205 1.251 0.51 000 0.51 0.27 0.27 0.24 79,85 21418,70 0.27 
20+10 1210 1.2545 0.51 000 0.51 0.27 0.27 0.24 79.85 2141870 0.27 
20+15 1215 1.258 05 0.00 0.50 027 0,27 0.23 79.85 21418.70 027 
20+20 1220 1.2614 05 000 0.50 0.27 027 0.23 79.85 21418.70 0,27 
20+25 1225 1.2648 0.49 000 049 0.27 0.27 0.22 7985 2141870 0.27 
20+30 1230 1.2682 0.49 000 0.49 0.27 0.27 0.22 79.85 21418.70 0.27 
20+35 1235 1.2715 048 0,00 0.48 0.27 0.27 0.21 79.85 21418.70 0.27 
20+40 1240 1.2748 0,48 0.00 048 0.27 0.27 0.21 79.85 21418.70 0.27 
20+45 1245 1.278 0.47 0.00 0,47 0.27 0.27 0.20 79.85 21418.70 0.27 
20+50 1250 1.2813 0.47 0.00 0.47 0.27 0.27 0.20 79.85 11418.70 0.27 
20+55 1255 1.2845 0.47 0.00 0.47 0,27 0.27 0.20 79.85 21418.70 0.27 
21+ a 1260 1.2877 0.46 0.00 0.46 0.27 027 0,19 79.85 21418.70 0.27 
21+ 5 1265 1.2908 0.46 0.00 0.46 0.27 0,27 0.19 7985 21418.70 0.27 
21+10 1270 1.294 0.45 0.00 0.45 0.27 0.27 0.18 79.85 21418.70 0.27 
21+15 1275 1.2971 04S 0.00 0.45 0.27 0.27 0.18 79.85 21418.70 0.27 
21.-20 1280 1.3001 0.45 0.00 04S 0.27 0.27 0.18 79.85 21418.70 0.17 
21+25 1285 1.3032 0.44 0.00 044 0.27 0.27 0.17 79,85 21418.70 0.27 
21+30 1290 1.3062 0.44 0.00 0.44 o.n 0.27 0.17 79.B5 21418.70 0.27 
21+35 1295 1.3092 0.44 0.00 0.44 o.n 0.27 0.17 79.85 21418.70 0.27 
21+40 1300 1.3122 0.43 000 0.43 027 0.27 016 79.85 21418.70 0.27 
21+45 1305 1.3152 043 000 0.43 0,27 0.27 0.16 7985 21418.70 0.27 
21+50 1310 1.3181 0.43 0.00 0,43 0.27 o.n 0,16 79.85 21418.70 0.27 
2l-+55 1315 1.3211 0.42 0.00 0.42 0.27 0.27 0.15 79.85 21418.70 0.27 
22+0 1320 1.324 0.42 0.00 0.42 0.27 0.27 0.15 79.85 21418.70 0.27 
22+ 5 1325 1.3268 0.42 0,00 0.42 0.27 0,27 0.15 79.85 21418,70 0.27 
22+10 1330 1.3297 0.42 000 0.42 0.27 0.27 0.15 79.85 11418.70 0,27 

22+15 1335 1.3325 0.41 0.00 0.41 0.27 0.17 01. 79,85 21418.70 027 
22+20 1340 1.3354 0., 0.00 0.41 0.27 0.27 01. 79,85 11418.70 0.17 
22+25 1345 1.3382 0.41 0.00 0.41 0.27 0.27 0.14 79.85 21418.70 0.27 
2b30 1350 1.341 D.' 0.00 0,40 0.27 0.27 0.13 79.85 21418.70 0.21 
22+35 1355 1,3437 D.' 0.00 0.40 0.27 027 0.13 79.85 21418.70 0.27 
22+40 1360 13465 D.' 000 0.40 0.27 0.27 0.13 79.85 21418.70 0.27 
22+45 1365 1.3492 D.' 0.00 0.40 0.27 027 0.13 79.85 21418.70 0.27 
22+50 1370 1.3519 0.39 000 0.39 0.17 0.27 0.12 79.85 21418.70 0.27 
22+55 1375 1.3546 0.39 0.00 0.39 0.27 0.27 0,12 79.&5 21418.70 0.27 
23+0 1380 1.3573 0.39 0.00 0.39 0.27 0.27 012 79.85 21418.70 0.27 
23+ 5 1385 1.36 0.39 0.00 0.39 027 027 012 7985 21418.70 0.27 
23+10 1390 1.3626 0.39 0.00 0.39 027 027 0.12 79.85 21418,70 0.17 
23+15 1395 1.3653 0.38 0.00 0.38 027 0.27 0.11 79.85 21418,70 0.27 
23+20 1400 1.3679 0.3B 0.00 0.38 0.27 0.27 0.11 79.85 2141870 0.27 
23+25 1405 1.3705 0.38 0.00 0.38 0.27 0.21 0.11 79.85 21418.70 0.27 



Basm& 

BypaH 

Hydrograph from Om= Basm 6 M" 0... Delta 0 

Time Time Volume (ac- Basin 6 BasII15 O-+8asm5 Infiltratlor" Infiltrated 0,<,'0-, Infiltrated Volume Clo1P.... 

(h-+m) (minutes) hi o (ds) (ch) Bypass (cfs) (ets) Flow (cfs) (cfs) Volume let) Stored (d) (efs) 

23-+30 1410 1,3731 038 0.00 038 0.27 0.27 0.11 79,85 2141870 027 
23-+35 1415 13757 0.37 0.00 037 017 027 0.10 7985 2141870 0.27 

23...40 1420 1.3782 0.37 0.00 0.37 0.27 0.27 0.10 79.85 21418.70 0.27 

23...45 1425 13808 0.37 0.00 0.37 0.27 0.27 010 79.85 21418.70 0.27 

23+50 1430 1.3833 037 0.00 0.37 027 0.27 0.10 79.85 21418.70 027 

23+55 1435 13858 0.37 0.00 037 0.27 0.27 0.10 7985 21418.70 0.27 

24-+ 0 1440 13883 0'. 0.00 0.36 0.27 027 0.09 79.85 2141870 0.27 

24+ 5 144' 13904 0.29 000 0.29 0.27 0.27 0.02 7985 21418.70 027 
24-+10 1450 1391 0.09 0.00 0.09 0.27 009 000 1700 21418.70 027 

24+15 1455 1.3912 003 000 00' 027 003 0.00 900 21418.70 017 
24+20 1460 13914 0.02 000 0.02 027 00' 0.00 .00 2141870 0.27 
24+25 1465 13914 0.01 0.00 0.01 027 001 0.00 300 21418.70 0.27 

24-+30 1470 1.3915 001 0.00 001 0.27 0.01 0.00 3.00 21418,70 0.27 

24-+35 1475 1.3915 0 0.00 0.00 017 000 000 0.00 21418.70 0.27 

053 ae-ft (volume Infiltrated) 



Basin6 

Bypass 
Hydrograph from Qn= Basin 6 M" 0.., Delta Q 

Time Time Volume (ac:­ Basin 6 Basin 5 Q+Basin5 Infiltration Infiltrated ~Q."~o... Infiltrated Volume C41P'" 

(h+m) (mmutes) hi Q(ch) (efs) Bypass (efs) (ds) Flow (ets) (cfs) volume (et) Stored (et) (ets) 

25+00 15DO a a a 0 0,27 0.27 -0.27 479.12 21019,43 0 

26+00 1560 0 0 0 0 0,27 0.27 -0.27 95B.23 20061.20 a 
27+00 1620 0 a 0 0 0,27 0.27 -0,27 958.23 19102.97 0 

2B+OO 1680 0 a 0 0 0.27 0.27 -0.27 958.23 18144.73 0 

29+00 1740 0 0 0 0 0,27 0.27 027 958.23 17186.50 0 

30+00 IBDO 0 0 a 0 0,27 0.27 ·0.27 958.23 16228,26 0 

31+00 1860 0 0 0 0 0.27 0.27 -0.27 958.23 15270.03 0 

32+00 1920 0 0 0 0 0.27 0.27 -0,27 958.23 14311.80 0 

33+00 1980 0 0 0 0 0.27 0.27 -0.27 958.23 13353.56 0 

34+00 2040 0 a 0 0 0.27 0.27 -0.27 958,23 12395,33 0 

35+00 21DO 0 0 0 0 0.27 0.27 ·027 958.23 11437.09 0 

36+00 2160 0 0 0 a 0.27 0.27 -0,27 958.23 10478.B6 0 

37+00 2220 0 0 0 0 0.27 0.27 ·0.27 958.23 9520.63 0 

38+00 2280 0 0 0 0 0.27 0.27 -0.27 958.23 B562.39 0 

39+00 2340 0 0 0 0 0.27 0.27 ·0.27 958.23 7604.16 0 

40+00 2400 0 0 0 0 0.27 0,27 -0.27 958.23 6645.92 0 

41+00 2460 0 0 0 0 0,27 0.27 -0.27 958.23 5687.69 0 

42+00 2520 0 0 0 0 0.27 0.27 '0.27 958.23 4729.46 0 

43+00 25BO 0 0 0 a 0.27 0,27 ·027 95823 3771.22 a 
...00 2640 0 a 0 a 0.27 0.27 -0.27 958.23 2812.99 a 
45+00 27DO 0 0 0 a 0.27 0.27 -0.27 958.23 1854.75 0 

46+00 2760 0 0 0 0 0.17 0.27 -0.27 958.13 B96.52 0 

47+00 2820 0 0 0 0 0.27 0.27 0.27 958.23 aDO 0 



Ba~.ni 

Bypa~s 

from O,"=Ba~lni Oi Q", Delta 0 

Time Time Hydrograph 8asln i 8a~m 6 Basin 6 8ypas~ Ma",lnflltratlon Infiltrated 'O<,-Q"" Infiltrated Storage Volume 

(n+m) (mmute~1 Volume (ac-ft) o Icr~1 (ds) Id~) Icf~) Flow (ds) (d~) Volume let) Required (d) 

0 0 0 0 0.00 0.00 148 0.00 0,00 0 0 
0,5 5 0.0006 009 0.00 0,09 14' 0.09 0.00 n.oo 0.00 
0+10 10 0.0041 051 0.00 051 1.48 0.51 0.00 154.15 0.00 

0+15 15 00108 097 0.00 10' 1.48 1.03 0.00 310.15 0.00 

O+iO 20 0.0188 116 000 1.23 1.48 '" 0.00 370.15 0.00 

OdS 25 0.0274 1.24 000 1.32 1.48 1.32 0.00 397.15 0.00 

0+30 0.0362 1.28 000 1.37 1.48 1.37 0.00 4iD5 0.00 

0+35 " 0.0453 1.31 0.00 1.40 1.48 1.40 0.00 4n.1S 0.00 

0+40 40" 0.0544 0.00 1.43 1.48 1.43 0.00 430.15 0.00 

0+45 45 0.0637 '" US 0.00 1.45 1.48 1.45 0.00 436.15 0.00 

0+50 50 0.0731 1.36 000 1.46 1.48 1.46 0.00 439.15 0.00 

0+55 55 o08i6 1.37 0.00 1.47 14' 1.47 0.00 44215 0.00 
1.0 60 o 09n 1.38 000 14' 148 1.48 0.01 443.28 1.87 11,5 65 0.1017 1.39 0.00 149 1.48 1.48 0.02 44328 6.74 

1+10 70 0.1113 1.4 0.00 150 1.118 148 0,03 443.28 14.61 

1+15 75 0121 1.41 000 1.51 14' 1.48 0.04 443.28 25.48 

1+20 ao 01307 vn 0.00 151 148 1.48 0.04 443.28 36.35 

1+i5 as 01404 1.41 000 251 148 1,48 0.04 443.i8 47.n 
1+30 90 0.1502 142 0.00 15' 148 148 0.06 443.n 64.09 

1+35 95 0.16 142 000 15' 1.48 1.48 0.06 44328 80.96 
hllO 100 01698 1.43 000 1.54 14' 148 0.07 443.i8 10083 

1+45 105 01797 142 0.00 1.54 1.48 1.48 0.07 443.28 120.70 

l-t50 210 01896 141 0.00 154 148 148 0.07 443.28 14056 

1+5S m 01995 144 0.00 115 14' 1.48 0.08 443.28 163.43 

HO "0 0.2094 144 0.00 1.55 1.48 1.48 0.08 443.28 18630 

H5 125 0.n94 14' 0.00 156 1.48 1.48 009 443.28 212.17 

2+10 110 02293 145 000 156 1.48 14' 0.09 443.28 238.04 

2+15 m 0.2394 1.46 000 1.58 1.48 021 443.28 2699114' 
2+20 140 0.2494 146 0.00 15' 148 148 0.11 443.28 301 78 

2+25 145 02595 246 0.00 1.58 148 1.48 0.11 443.28 B3.65 

2dO 150 0.i696 147 0.00 159 1.48 0.12 443.n 368.5214' 
2+35 155 02798 1.47 000 1.59 1.48 148 0.12 443.28 403.39 

h40 160 02899 1.48 000 1.60 1.48 1.48 O.B 443.i8 441.26 
2+4S 165 0.3001 1.48 0.00 1.60 1.48 1.48 0.13 443.28 47913
 

2+50 270 0.3104 1.49 000 161 1.48 1.48 0.14 44328 52000
 

2+55 17\ 0.3206 149 0.00 162 148 14' 0.15 443.28 563.87
 

'.0 180 03309 15 0.00 1.63 1.48 1.48 0.16 443.28 610.74
 

'"
 185 0.3412 1.5 0.00 1.63 1.48 0.16 443.28 65761
14' 
3+10 190 03516 1.5 0.00 16' 1.48 14' 0.16 443,28 704.48 

hIS 195 0.362 1.51 0.00 1.64 1.48 1.48 0.17 443.28 75435 
3+20 200 03724 151 000 164 148 1.48 0.17 443.28 80422 

3+25 205 0.3829 152 000 165 148 1.48 0.18 44328 857.09 
3+30 no 03934 1.52 0.00 las 14' 1.48 0.18 443.28 909.96 
3+35 2lS 04039 1.53 000 1.67 14' 1.48 0.20 443.28 968.83 

3+40 220 0.4145 1.53 0.00 1.67 1.48 148 0.20 443.28 1027.69 

3+45 22S 0.4251 1.54 0.00 168 1.48 1.48 0.21 44328 1089.56 

3+50 BO 0.4357 114 0.00 1.68 1.48 1.48 0.21 443.28 1151.43 

3+55 m 0.4464 1.55 0.00 1.69 1.48 0.22 443.28 1216.3014' 
4,0 240 04571 151 000 169 14' 1.48 0.22 443.28 1281.17 

4'5 245 0.4678 156 000 170 1.48 14' 0.23 44328 1349.04 
4+10 250 0.4786 156 000 1,71 148 14' 0.24 443.28 141991 

4+15 255 0.4894 157 000 172 148 1.48 0.25 44328 149378 
h20 260 0.5002 lIB 0.00 17' 1.48 148 0.i6 44328 157065 

4+25 265 05111 15' 0.00 17' 14' 1.48 026 443.28 1647.52 

4+30 170 0.522 1.59 000 1.74 148 1.48 0,27 443.28 172739 

4+35 27S 0.533 1.59 000 174 1.48 44328 1807.2614' 027 
4+40 180 0.544 1.6 000 1.75 1.48 14' 0.28 443.28 189013 

4+45 2BS 0555 1.6 0.00 176 1.48 14' 0.29 443.28 1976.00 
4+50 290 05661 161 000 177 1.48 1.48 0.30 443.28 206487 
4+55 295 0.5772 161 000 1.77 14' 1.48 0.30 443.28 2153.74 
5,0 "0 05884 162 0.00 178 1.48 1.48 0.31 44328 lOl45.61 
1.5 101 05996 1.63 000 1.79 148 1.48 0.32 443.28 234048 

5+10 110 0.6108 16' 000 179 1.48 1.48 0.32 443.28 2435.35 

5f15 1lS 06221 1.64 0.00 1.80 1.48 1.48 0.33 443.28 2533.22 
5+20 320 0.6334 164 000 181 1.48 1.48 034 443n 263409 

5+25 l2S 06448 1.65 0.00 187 14' 14' 0.35 44328 i737.96 
5+30 330 06562 1.66 000 1.83 148 1.48 0.36 443.28 2844.82 

5+35 33S 06677 16& 000 183 1.48 1.48 0.36 44328 2951.69 

5+40 340 o 679i 1.67 0.00 1.84 148 148 0.37 443.i8 3061.56 
5+45 345 0.6907 16' 000 1.85 148 148 443.28 317443OJ' 
5+50 150 0.7023 ", 0.00 186 1.48 148 0.39 443.28 329030 
5+55 iSS 0.7139 169 0.00 1.87 1.48 1.48 0.40 443.28 3409.17 
6.0 160 07256 17 0.00 1.88 148 1.48 0.41 443.28 3531.0<1 
6,5 l65 07313 17 000 1.88 14' 1.48 0.41 443.28 3652.91 

6+10 170 07491 1.71 000 1.89 14' 148 042 443.28 377778 
6+15 175 07609 172 0.00 191 1.48 14' 0.44 443.28 3908.65 
6+20 3BO 0.7728 172 0.00 191 1.48 1.48 0.44 443.28 403951 

6+25 lBS 07847 17' 000 192 148 1.48 045 44328 417339 

6+30 390 0.7967 174 0.00 193 14' 14' 0.46 443.28 4310.26 
6+35 395 0.8087 1.75 000 1.94 14' 1.48 0.47 443.28 4450 13 

6+40 400 0.8208 175 000 195 1.48 1.48 048 443.28 4593.00 
6+45 405 08329 1.75 000 1.96 1.48 148 049 443.28 4738.87 
6+50 410 08451 1.77 000 1.97 14' 14' 0.50 443.28 488774 

6+55 415 0.8573 178 000 198 1.48 14' 0.51 443.28 503961 ,., 420 0.8696 178 000 19' 148 1.48 0.51 443.28 5191.48 

'.5 m 0.8819 179 000 2.00 14' 1.48 0.53 443.28 5349.35 

7+10 420 0.8943 1., 000 2.01 148 1.48 0.54 443.28 5510.n 
7+15 435 0.9068 281 000 202 1.48 148 055 443.28 5674.08 

7+20 440 0.9193 1.82 000 2.03 1.48 14' 0.56 443.28 584095 

7+25 445 0.9318 1.82 000 ", 1.48 148 0.56 443.28 60078i 
7+30 450 0.9444 1.83 000 205 1.48 148 0.58 443.28 6180.69 

7+35 4SS o 957I 164 000 206 148 0.59 44328 6356.56 

7+40 460 09699 1.85 000 2.07 '"", 1.48 0.60 443.28 6535.43 

7+45 4&5 0.9827 186 000 2.08 1.48 1.48 061 443.28 6717.30 

7+50 470 o 995S 28' 000 2.10 148 0.63 443.28 690517 

7..55 47S 1.0084 '88 000 2" 1.48 '" 1.'l8 0.64 443.i8 7096,04 

480 1.0214 1.89 000 222 1.48 148 0.65 ~~3.28 7289.91 

"5 ,as 10345 19 000 211 14' 1.48 0.66 443.28 7486.78 

8+10 490 1.0<176 19 000 21' ", 1.48 0.67 443.28 7686.65 

8+15 495 1.0608 1.91 000 215 14' 1.48 0.68 443.28 7889.52 
8+20 SOD 1.074 192 000 2" 148 1.48 069 443.28 8095.39 

8+25 S05 10874 19' 0.00 217 1.48 1.48 0.70 443.28 8304.26 

8+30 510 11008 194 000 219 1.48 1.48 0.72 443.28 851913 

" 0 



Basm2 

Bypass 

from a.n:Basm2 Q+ 00, DeltaQ 

Time Time Hydrogritph 6asm2 B,mn 6 6aSIn 6 Bypits~ Mal( InfiltratIon Infiltrated ~"".Q,.. Infiltrated Storage Volume 
(h+m) (minutes) Volume (ae-tt) Q(cfsl (ds) (eh) (ds) Flo'Ntds) (ds) Volume (d) ReqUired ld) 

8+35 515 1.1142 1.95 0.00 2.20 1.48 1,48 0.73 443.28 8737.00 
8+40 520 1.127B 1.97 0.00 2.22 1,48 1.48 0.75 443.28 8960.87 
8+45 525 1.1414 1.98 0.00 2.24 1.48 1,48 0.77 4-43.28 9190.74 
8+50 530 1.155 1.99 0.00 2.25 1,48 1.48 0.78 443.28 9423.61 
8+55 535 1.1688 0.00 2.26 1,48 1.48 0.79 443.28 9659.48, 
'.0 540 1.1826 2.01 0.00 2.27 1.48 1,48 0.80 443.28 9898.35 

'.5 545 1.1965 2.02 0.00 2.29 1.48 1,48 0.82 443.28 10143.21 
9+10 550 1.2105 2.03 0.00 2.30 1.48 1.48 0,83 443.28 10391.08 
9+15 555 1.2246 2.04 0.00 2.31 1.48 1,48 0.84 443.28 10641.95 
9+20 560 1.2388 2.06 0.00 2.34 1,48 1,48 0.87 443.28 10901.82 
9+25 565 1.253 2.07 0.00 2.35 1,48 1,48 0.88 443.28 11164.69 
9+30 570 1.2673 2.08 0.00 2.36 1,48 1,48 0.89 443.28 11430.56 
9+35 575 1.2818 2.09 0.00 2.38 1,48 1.48 0.91 443.28 11702.43 
9+40 580 1,2963 2.11 0.00 2,40 1.48 1,48 0.93 443.28 11980.30 
9+45 585 1.3108 2.12 0.00 2.41 1,48 1,48 0.94 443.28 12261.17 
9+50 590 1.3255 2.13 0.00 2.43 1.48 1,48 0.96 443.28 12548.04 

9+55 595 1.3403 2.15 0.00 2.45 1,48 1,48 0.9B 443.28 12840.91 
10+ 0 '00 1.3552 2.16 0.00 2,47 1.48 1.48 1.00 443.28 13139.78 
10+ ~ 'OS 1.3702 2.17 0.00 2.48 1.48 1,48 1.01 443.18 13441.65 

10+10 610 1.3852 2.19 0.00 1.50 1,48 1,48 1.03 443.28 13749.52 

10+15 615 1.4004 ,., 0.00 2.52 1,48 1.48 1.05 443.28 14063.39 
10+20 620 1.4157 2.22 0.00 2.54 1.48 1.48 1.07 443.28 14383.26 
10+25 625 1.4311 2.23 0.00 2.55 1.48 1.48 1.08 443.28 14706.13 

10+30 630 1.4465 2.25 0.00 2.58 1.48 1.48 1.11 443.28 15038.00 
10+35 635 1.4621 2.27 0.00 2.60 1.48 1,48 1.13 443.28 15375.87 

10+40 640 1.4779 2.28 0,00 2.62 1.48 1.48 1.15 443.28 15719.74 
10+45 645 1.4937 '.3 0.00 2.64 1.48 1.48 1.17 443.28 16069.61 
10+50 650 1.5096 2.32 0.00 2.67 1,48 1.48 1.20 443.28 16428A7 
10+55 655 1.5257 2.33 0.00 2.68 1A8 1.48 1.21 443.28 16790.34 

11+ 0 660 1.5419 2.35 0.00 2.71 1.48 1.48 1.24 443.28 17161.21 
11+ 5 665 1.5582 2.37 0.00 2.73 1.48 1.48 1.26 4-43.28 17538.08 

11+10 670 1.5747 2.39 000 27' l.48 1.48 1.29 44328 17923.95 
11+15 675 1.5913 2.41 0.00 2.78 1.48 1.48 1.31 443.28 18315.82 

11+20 680 1.608 2,43 0.00 2.81 1.48 1,48 1.34 443.28 18716.69 
11+25 685 1.6248 2.45 0.00 2.83 1.48 1,48 1.36 443.28 19123.56 
11-.-30 690 1.6418 2.47 0.00 2.86 1.48 1,48 1.39 443.28 19539A3 
11+35 695 1.659 2.49 0.00 2.88 1.48 1.48 lAl 443,28 19961.30 
11+40 700 1.6763 2.51 0.00 2.91 1.48 lA8 1.44 443.28 20392.17 
11+45 705 1.6937 2.53 0.00 2.94 lA8 1.48 1.47 443.18 20832.04 

11+50 710 1.7113 2.56 0.00 2.97 1,48 1.48 1.50 443.28 21280.91 

11+55 715 1.7291 2.58 0.00 3.00 1.48 1.48 1.53 443.28 21738.78 
12+ 0 720 1.7471 2.61 0.00 3.04 1.48 1.48 1.57 443.28 22208.65 
12+ 5 m 1.7648 2.58 0.00 2.97 1A8 1.48 1.50 443.28 22657.52 
12+10 730 1.7809 2.34 0.00 2.62 1.48 1.48 1.15 443.28 23001.39 

12+15 735 1.7953 2.09 0.00 2.34 1.48 1.48 0.87 443.28 23261.26 
12+20 740 1.8091 0.00 2.24 1.48 1.48 0.77 443.28 23491.13, 
12+25 745 1,8228 1.98 0.00 2.23 1A8 1.48 0.76 443.28 23718.00 
12+30 750 1.8364 1.99 0.00 2.24 1A8 1.48 0.77 443.28 23947.87 ,12+35 755 1.8502 0.00 2.26 1.48 1.48 0.79 4-43.28 24183.74 
12+40 760 1.8641 2.02 0.00 2.28 1.48 1.48 0.81 443.28 24425.60 
12-.-45 765 1.8781 2.04 0.00 2.31 1A8 1.48 0.84 443.28 2467647 
12+50 770 18924 2.07 0.00 2.35 1.48 1.48 0.88 443.28 24939.34 
12+55 775 1.9068 2.09 0.00 2.38 1.48 1.48 0.91 443.28 25211.21 

13"0 780 1.9214 2.13 0.00 2.43 1.48 1.48 0.96 443.28 25498.08 
13... 5 785 1.9363 2.16 0.00 2.47 1.48 1.48 1.00 443.28 25796.95 
13+10 790 1.9514 2.19 000 2.51 1A8 148 1.04 443.28 26107.82 

13+15 795 1.9668 2.23 0.00 2.56 1.48 1.48 1.09 443.28 26433.69 
13+20 '00 1.9824 2.27 0.00 2.61 1A8 1.48 1.14 443.28 26774.56 
13+25 ,OS 1.9984 2.32 0.00 2.67 1.48 1.48 1.20 443.28 27133.43 
13+30 810 2.0146 2.36 0.00 2.73 1.48 1.48 1.26 443.28 27510.30 
13+35 815 2.0312 2.41 0.00 1.79 1.48 148 1.31 443.18 17905.17 
13+40 820 1.0481 2.46 0.00 1.85 1.48 1.48 1.38 443.18 18318.04 
13+45 825 1.0655 2.51 0.00 1.91 1.48 1A8 lAS 443.18 18751.91 
13+50 830 1.0831 1.57 0.00 3.00 1.48 148 1.53 44328 19109.78 
13+55 835 2.1011 1.63 0.00 3.07 1.48 1.48 1.60 443.28 19688.6'1 
14+ 0 840 2.1198 1.69 0.00 3.15 1.48 1.48 1.68 443.18 30191.52 
14+ 5 845 2.1387 1.76 0.00 3.14 1.48 1.48 1.17 443.18 30711.39 
14+10 850 1.1581 1.83 0.00 3.33 1.48 1<, 1.86 44318 31278.26 
14+15 855 2.1781 1.91 0.00 3.43 lA8 1A8 1.96 44318 31865.13 
14+20 860 2.1988 1.99 0.00 3.53 1.48 1.48 2.06 443.18 31481.00 
14+15 865 1.11 3.07 0.00 3.64 1.48 1.48 2.17 44328 33131.87 
14+30 870 1.1418 3.17 0.00 3.76 1.48 1A8 2.29 443.18 33817.73 
14+35 B75 1.1643 3.27 0.00 389 1.48 1.48 lAl 443.28 34541.60 
14+40 880 1.1876 3.38 0.00 4.04 lA8 1.48 1.57 443.18 35311.47 
14+45 885 1.3118 3.5 0.00 4.19 1.48 1.48 2.71 443.18 36117.34 
14+50 890 2.3368 3.64 0.00 4.37 1.48 1.46 1.90 443.18 36996.11 

'5514+55 895 1.3629 378 0.00 1.48 1.48 3.08 443.18 37919.08 
15+ 0 '00 1.39 3.95 0.00 4.17 1.48 1.48 3.30 443.18 38907.95 
15+5 'OS 1.4185 4.13 0.00 5.00 1<, 1.48 3.53 443.18 39965.81 
15+10 910 1.4483 4.33 0.00 5.16 1<, 1.48 3.79 443.18 41101.69 
15+15 915 1.4797 <S, 0.00 5.56 1.48 1.48 4.09 443.18 41317.56 
15+20 920 1.513 4.84 0.00 5.93 1.48 1.48 4.46 443.18 43664.43 

15+25 925 1.5488 5.19 0.00 6AO 1<, 1.48 4.93 4-43.18 45142,30 
15+30 930 1.5885 5.76 0.00 7.18 1.48 1.48 5.71 443.18 46854.17 
15+35 935 1.6327 6.43 0.00 8.01 1.48 1.48 6.55 443.28 48818.04 
15+40 "0 1.6816 7.1 0.00 8.89 1.48 1A8 443.28 51042.917" 
15+45 ,<5 1.7359 7.88 0.00 9.91 1.48 1.48 8A4 443.28 53573.78 
15+50 950 2.7975 8.94 0.00 11.35 1.48 1A8 9.88 443.28 56536.65 
15-+55 955 2.8697 10.48 0.00 13,44 1.48 1.48 11.97 443.28 60116.52 
16+ 0 960 1.9611 13.27 0.00 17.39 lA8 1<, 15.92 443.18 64901.39 
16+ 5 965 3.1027 10.55 0.27 18.37 1.46 1.48 26.90 443.18 71970.26 
16+10 970 3.3439 35.04 0.27 47.45 1.48 1.48 45.98 443.18 86763.13 
16+15 975 3.5815 34.49 0.27 40.15 1.48 1,48 38.78 443.18 98395.99 
16+20 980 3.7117 20.36 0.27 13.54 1.48 1A8 11.07 443.18 105015.86 
16+25 985 3.8127 13.21 0.27 15.43 1.48 1,48 13.96 443.28 109202.73 
16+30 990 3.8798 9.75 0.27 11.42 1.48 1.48 9.95 443,28 111186.60 
16+35 995 3.934 7.86 0.27 9.18 1.48 1.48 7.71 443.28 114498.47 
16-+40 1000 3.9786 6.48 0.27 7.59 1.48 1A8 6.12 443.18 116333.34 
16+45 1005 4.0176 5.66 0.27 6.53 1A8 1.48 5.06 443.18 117850.11 
16+50 1010 4.0523 5.04 0.27 5.80 1,48 1.48 4.33 443.18 119148.08 

16+55 1015 4.0834 4.51 0.27 5.10 1,48 1.48 3.73 443.18 120265.95 
17+0 1020 4.1116 4.09 0.27 00 lA8 1.48 3.13 443.18 121133.81 
17" 5 1025 4.1373 3.74 0.17 1.48 1.48 1.81 443.28 121078.69'" 



Basm2 

Bypass 

from Qm=Basm2 Q+ Q", Delta Q 

Tlmp TimE' Hydrograpn Basln2 Basin 6 Basin [, Bypass M,n Infiltration Infiltrated 00..'0.., Infiltrated Storage Volume 
In+m) (minutes) Volume (ae-ftl Q(ds) (cis) (cis) (cis) Flow (ds) {cIs] Volume (cf) ReqUired (cfJ 
17+10 1030 4.1&11 3.46 0.27 397 1.48 1.48 1.50 443.28 112827 5& 

17+15 1035 4.1832 3.2 0.27 3.&7 148 148 2.20 443.28 12348&.43 
17+20 1040 4203 2.87 017 330 1.48 1.48 1.83 443.28 124034.30 

17+25 1045 42217 2.71 027 311 148 1.48 1.64 44328 124525.17 

17+30 1050 4.2394 2.58 0.17 295 1.48 1.48 1.48 443.28 12496804 

17+35 1055 425&4 ;;:.46 0.27 2.81 1.48 1.48 134 443.28 125368.91 
17~40 10&0 4.2727 2.36 0.27 2.68 1.48 1.48 1.21 44328 12573078 

17"45 10&5 42883 227 0.27 2.57 1.48 1.48 1.10 443.28 126059.&5 
17+50 1070 4.3033 2.19 017 247 1.48 1.48 1.00 443.28 12&358.52 
17+55 1075 4.3179 211 0.27 2.38 148 1.48 0.91 443.28 126630.39 
18+ 0 1080 4.332 2.04 0.27 2.29 148 1.48 0.82 443.28 12&875.2& 
18+ 5 1085 4.3'1& 2,04 017 2.32 1.48 1.48 0.85 443.28 12712912 
18+10 1090 43614 2.24 017 "3 1.48 148 1.16 443.28 127475.99 

18+15 1095 43784 246 0.27 2.87 148 1.48 1.40 443.28 127894.8& 
18+20 1100 43957 2.52 017 292 1.48 148 1.45 44328 128328.73 

18+25 1105 4.4131 252 0.27 2.92 148 1.48 1.45 443.28 128762.60 

18+30 1110 4.4302 2.49 017 288 1.48 1.48 141 443.28 129184.47 
18+35 1115 4.4472 206 0.27 2.84 148 1.48 1.37 443.28 129594.34 
18+40 1120 4.4&39 243 0.27 2.80 1.48 1.48 1.33 443.28 129992.21 
18+45 1125 4.<1805 24 0.27 276 148 148 1.29 443.28 130378.08 
18+50 1130 11.4968 1.37 0.27 272 148 1,48 US 443.18 130751.95 
18+55 1135 4.5128 2.33 0.27 2.&7 1.48 1.48 1.20 443.28 131110.82 
19+ 0 1140 4.5187 2.3 0.27 2.63 1.48 1.48 1.16 443.28 131457.69 
19+ 5 1145 4.5443 2.27 0.27 2.59 1.48 148 1.12 443.28 13179256 
19+10 1150 4.5598 124 0.27 2.55 1.48 1.48 1.08 443.28 132115.43 
19+15 1155 4.575 2.21 0.27 252 1.48 148 1.05 443.18 132429.30 
19+20 1160 459 2.18 0.27 1.48 148 1.48 1.01 443.18 132731.17 
19+15 1165 46049 2.15 017 1.44 148 1.48 0.97 443.28 133021 04 
19+30 1170 4.6195 213 0.17 2.41 1.48 1.48 0.94 443.28 133301.91 
19+35 1175 4.634 11 027 2.38 1.48 148 0.91 443.28 13357378 
19+40 1180 46483 1.08 0.27 2.35 1.48 1.48 0.88 443.28 133836.65 
19.45 1185 4 &&24 1.05 0.27 2.37 148 1.48 0.85 443.18 134090.52 
19+50 1190 46763 203 0.27 2.29 148 148 0.81 44328 134335.39 
19+55 1195 46901 2 017 1.15 148 1.48 0.78 443.18 13456825 
10+0 1200 4.7038 198 0.]7 1.13 1.48 1.48 0.76 443.28 134795.11 
20+ 5 1205 4.7173 196 0.27 2.20 1.48 148 0.73 443.18 135012 99 

10+10 1210 4.7307 1.94 027 218 148 148 071 443.28 1352248& 
20+15 1215 4.7439 197 0.17 115 1.48 148 0.68 443.28 135417.73 
20+20 1120 4757 1.9 0.17 213 148 1.48 0.66 443.18 135624.60 
10+15 1225 4.7&99 188 027 2.10 148 1.48 063 443.28 135812 47 
20+30 1130 4.7828 1.8& 027 2.08 1.48 148 061 44328 135994.34 
20.35 1235 47955 1.85 0.27 1.06 1.48 1.48 0.59 443,28 136170.21 
20+40 1240 4.8081 183 0.17 2.04 1,48 148 0.57 443.28 13634008 
10+45 1145 4.8206 1.81 0.17 201 1.48 1.48 0.54 443.18 136500.95 
20+50 1250 48319 1.8 027 200 148 1.48 053 44328 136658 82 
20+55 1255 4.8452 1.78 0.17 1.98 148 148 051 443.28 135810.69 
21~ 0 1260 48573 1.76 027 195 1.48 148 048 443.18 136953.56 
11+ 5 1265 4.8694 1.75 027 1.94 148 1.48 0.47 443.28 137093.43 

21+10 1270 4.8813 173 0.17 1.91 1.48 148 0.44 443.28 13721430 
21+15 1175 4.8932 1.77 0.27 190 1.48 1.48 0.43 443.28 137352.17 
21+10 1280 4.9049 1.71 027 189 1.48 1.48 0.42 44328 137477.04 
21+15 1285 <1.9166 169 0.27 1.86 148 148 0.39 443,28 137592.91 
21~30 1290 49282 168 027 1.85 148 1.48 0.38 443.18 13770578 
11+35 1295 4.9396 1.67 027 1.84 148 1.48 0.37 443.28 137815.65 
21+40 1300 4.951 1.65 0.27 181 1.48 148 0.34 44328 13791651 
21+45 1305 4.9613 1.64 0.27 180 148 148 033 443.28 13801438 
21+50 1310 49735 1.63 0.17 179 1.48 148 0.32 44328 138109.25 
21+55 1315 4.9847 162 0.27 177 148 1.48 0.30 443.18 13819812 
21+ 0 1320 4.9957 161 027 1.76 148 1.48 029 443.28 138283.99 

22+5 1325 5.0067 159 0.27 174 1.48 148 027 44328 138363.86 
22+10 1330 5.0176 1.58 0.27 173 1.48 1.48 0.26 443.28 13844073 
22+15 1335 5.0285 157 0.27 1.71 1.48 148 0.14 44328 138511 60 
22+20 ].340 50392 1.56 0.17 170 1.48 148 0.23 443.28 138579."-7 
22+25 1345 5.0499 155 0.27 169 148 1.48 0.22 44328 138644.34 
22+30 1350 5.0605 154 027 167 148 1.48 020 443.28 138703.11 
22+35 1355 5.0711 153 0.27 1.66 1.48 1.48 019 443.28 138759.08 
22+40 13&0 5.0815 1.52 0.27 165 1.48 1.48 0.18 443.28 138811.95 
12+45 1365 50919 1.51 0.27 1.64 148 148 017 443.28 138861.82 

22+50 1370 51023 1.5 0.17 162 1.48 1.48 0.15 443.28 138905.69 
U+55 1375 5111E> '" 027 161 443.28 138946.56 

23" 0 1380 51228 148 027 160 148 1.48 0.13 44328 138984.43 
13+5 1385 51329 147 027 1.59 1.48 1.48 011 443.28 139019.30 
23+10 1390 5143 147 027 159 1.48 148 012 443.28 13905417 
13+15 1395 5.1531 106 027 157 148 1."-8 010 443.28 139083 04 
23+20 1400 5.1631 1.4::' 027 156 148 148 0.09 443.28 139108.91 
23+25 1405 5.173 1.44 027 155 1.48 148 0.08 4"-328 139131.78 
23+30 1410 51828 1.43 017 1.54 148 1.48 007 44328 13915164 
23+35 1415 51926 142 017 152 148 148 0.05 443.28 139165.51 
23+40 1420 S.2014 142 027 1.52 1.48 1.48 005 443.28 139179.38 
23+45 1425 5.2121 141 027 1.51 148 1.48 0.04 443.28 139190.25 

23+50 1430 5.2217 1.4 017 150 1.48 148 0.03 443.28 13919812 
23+55 1435 5.2313 139 027 149 1.48 148 0.02 44328 139202.99 
24" 0 1440 52409 1.39 027 148 148 1.48 om 44328 139204.86 
24 .. 5 1445 5.2498 1.29 027 131 148 131 0.00 394.15 139204,86 
14+10 1450 52557 086 027 0.8~ 148 0.86 000 258.00 139204.86 
24+15 1455 S 2584 04 027 0.40 148 0.40 000 120.00 13920486 
24+20 1460 51599 021 027 0.21 148 0.21 0.00 6300 13920486 
24+25 1465 5.2608 0.13 027 0.13 148 013 0.00 39.00 139204.86 
24+30 1470 5.2614 0.09 027 0.09 1.48 0.09 0.00 27.00 139204.86 
24+35 1475 5.2619 007 027 007 1.48 007 0.00 21 00 139204.86 
24+40 1480 5.2622 005 000 0.05 1.48 0.05 0.00 15.00 139204.86 
24+45 1485 5.2625 0.04 000 004 148 0.04 0.00 12.00 139204.86 
24+50 1490 5.2627 0.03 000 003 1.48 0.03 000 9.00 139204.86 

24t55 1495 52628 002 000 000 1.48 0.00 0.00 0.00 13920486 

25" 0 ]500 5.2629 001 000 0.00 1.48 000 0.00 0.00 139204.86 
25+5 1505 52629 0.01 0.00 0.00 1.48 0.00 0,00 000 139204.86 
25+10 1510 5.2&29 0 0.00 0.00 1.48 0.00 0.00 0.00 139204.86 StoragE' Volume ReqUlrl"d IS II"SS tnan storagl" I/olume prol/lcll"d 

2.93 3.20 

ae-tt 

(I/olume ae·1t (I/olume 

Infiltrated) ~torl"d) 



Ba~1n2 

Bypass 

from o..""'Basm2 Q+ a.,. DeltaQ 

limE' TIme Hydrograph Ba~m 2 Ba~ln 6 Ba~m 6 Bypil~~ Max Inflltriltlon Inhltrilted <Q,,-Q,,", Infiltrillf'd 5torilge Volume 
(h+m) (mmutl!~) Volume (ac-tt) Q(ds) (d~) (ch) (ds) Flow (cf~) (ds) Volume (d) Required (cf) 

26+00 1560 1.48 1.48 ·lA8 4432.78 134772,09 
27+00 1620 14' 1A8 1.48 531933 129452.75 
28 ...00 1680 1.48 1.48 1.48 5319.33 124133.42 
29+00 1740 148 1.48 -1.48 5319.33 118814.09 
30+00 1800 1.48 1.48 1.48 5319.33 113494.76 
31+00 1860 l.4B 1.48 -1.48 5319.33 108175.43 
32+00 1920 1.48 1.48 -l.4B 5319.33 10285610 
33+00 1980 1.48 1.48 ·U8 5319.33 97536.77 

34+00 2040 1.48 1.48 -1.48 5319.33 92217.43 
35+00 2100 14' 1.48 -1.48 5319.33 86898.10 

36+00 2160 1.48 1.48 1.48 5319.33 81578.77 
37+00 2220 1.48 U8 -1.48 5319.33 76259.44 
38+00 2280 1.48 1.48 ·1.48 5319.33 70940.11 
39+00 2340 1.48 1.48 1.48 5319.33 65620.78 
40+00 2400 1.48 1.48 -1.48 5319.33 60301.44 

41+00 2460 1.48 1.48 -1.48 5319.33 54982.11 
42+00 1520 1.48 148 -1.48 5319.33 49662.78 
43+00 1580 148 1.48 -1.48 531933 44343.45 
44+00 2640 1.48 1.48 -1.48 5319.33 39024.12 
45+00 2700 1.48 1.48 -1.48 531933 33704.79 
46+00 2760 1.48 1.48 148 5319.33 28385.46 
47+00 2820 1.48 148 1.48 5319.33 23066.12 
48+00 2880 1.48 1.48 1.48 5319.33 17746.79 

49+00 2940 1.48 1.48 -1.48 5319.33 12427.46 
50+00 3000 1.48 1.48 -1.48 5319.33 7108,13 

51+00 3060 1.48 1.48 -1.48 5319.33 1788.80 
52+00 3120 1.48 1.48 -1.48 5319.33 0.00 
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u nit H Y d r 0 g rap h A n a 1 y sis 

copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County synthetic unit Hydrology Method 
Manual date - August 1986 

program License serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 1 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event vear = 100 

Antecedent Moisture Condition 3 

English (in-lb) Input units used 

English Rainfall Data (Inches) Input values used 

English units used in output format 

Area averaged rainfall 
Sub-Area 
(AC. ) 

Rainfall data for year
6.40 

intensity
Duration 

(hours)
100 

1 

isohyetal data: 
Isohyetal

(In) 

1. 59 

Rainfall data for year 100 
6.40 6 3.04 

Rainfall data for year 100 
6.40 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO.(AMC 3) (AC.) Fraction (In/Hr) (dec.) (In/Hr)

90.0 98.0 6.40 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) 0.004 

Area-Averaged low loss rate fraction, vb ..~ ..,: ..,: ..,:****** 

Area Area SCS CN SCS CN S Pervious 
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(Ac.)

0.64 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

vield Fr 
0.962 

5.76 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, v 0.962 
Area-averaged low loss fraction, vb = 0.038 
user entry of time of concentration = 0.112 (hours) 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
watershed area = 6.40(AC.)
Catchment Lag time = 0.089 hours 
Unit interval = 5.000 minutes 
unit interval percentage of lag time

baseflow O.OO(CFS) 
93.2808
=

Hydrograph =
Average maximum watershed loss rate(Fm)
Average low loss rate fraction (vb)
VALLEV DEVELOPED S-Graph proportion 

0.004(In/Hr)
(decimal) 

=
0.038
=

= 0.467
 
VALLEV UNDEVELOPED S-Graph proportion 0.533 
FOOTHILL S-Graph proportion = 0.000 
MOUNTAIN S-Graph proportion = 0.000 
DESERT S-Graph proportion = -0.000 

Computed peak 5-minute rainfall = 0.588(In)
computed peak 30-minute rainfall = 1.205(In)
specified peak 1-hour rainfall = 1.590(In)
computed peak 3-hour rainfall = 2.366(In)
specified peak 6-hour rainfall = 3.040(In)
specified peak 24-hour rainfall 6.260(In)=

Rainfall depth area reduction factors:
 
using a total area of 6.40(Ac.) (Ref: fig. E-4)
 

5-minute factor
30-minute factor

1.000 Adjusted rainfall 0.588(In)
1.000 Adjusted rainfall = 1. 205 (In)

Adjusted 1. 590(In)
=

=

1-hour factor = 1.000
 rainfall 
3-hour factor = 1.000 Adjusted rainfall 2.366(In)
6-hour factor = 1.000 Adjusted rainfall 3.040(In)
24-hour factor = 1.000 Adjusted rainfall 6.260(In) 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

's' Graph
Mean values 

Unit Hydrograph
((CFS)) 

(K = 77 . 40 (CFS)) 

1 16.185 12.527 
2 69.533 41. 291 
3 88.797 14.911 
4 94.146 4.140
 

96.420 1. 760 
6 97.887 1.136
 
7 98.856 0.750 
8 99.465 0.471 
9 100.000 0.414 

peak unit Adjusted mass rainfall Unit rainfall 
Number (In) (In)

1 0.5883 0.5883 
2 0.7763 0.1880
 

0.9129 0.1367 
1. 0243 0.1113 
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1.1199 0.0956 

6 1.2046 0.0847 
7 1.2812 0.0766 
8 1.3515 0.0703 
9 1. 4167 0.0652 

1.4777 0.0610 
11 1. 5352 0.0574 
12 1. 5895 0.0544 
13 1.6362 0.0467 
14 1. 6807 0.0445 

1. 7232 0.0425 
16 1. 7640 0.0407 
17 1.8031 0.0391 
18 1.8408 0.0377 
19 1. 8772 0.0364 

1. 9124 0.0352 
21 1.9464 0.0341 
22 1. 9795 0.0331 
23 2.0116 0.0321 
24 2.0428 0.0312 

2.0732 0.0304 
26 2.1029 0.0296 
27 2.1318 0.0289 
28 2.1600 0.0282 
29 2.1876 0.0276 

2.2147 0.0270 
31 2.2411 0.0264 
32 2.2670 0.0259 
33 2.2924 0.0254 
34 2.3173 0.0249 

2.3417 0.0244 
36 2.3657 0.0240 
37 2.3893 0.0236 
38 2.4125 0.0232 
39 2.4352 0.0228 

2.4576 0.0224 
41 2.4797 0.0221 
42 2.5014 0.0217 
43 2.5228 0.0214 
44 2.5439 0.0211 

2.5646 0.0208 
46 2.5851 0.0205 
47 2.6053 0.0202 
48 2.6252 0.0199 
49 2.6449 0.0197 

2.6643 0.0194 
51 2.6834 0.0192 
52 2.7023 0.0189 
53 2.7210 0.0187 
54 2.7395 0.0185 

2.7577 0.0182 
56 2.7758 0.0180 
57 2.7936 0.0178 
58 2.8112 0.0176 
59 2.8287 0.0174 

2.8459 0.0173 
61 2.8630 0.0171 
62 2.8799 0.0169 
63 2.8966 0.0167 
64 2.9131 0.0165 

2.9295 0.0164 
66 2.9457 0.0162 
67 2.9618 0.0161 
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68 2.9777 0.0159 
69 2.9935 0.0158 
70 3.0091 0.0156 
71 3.0246 0.0155 
72 3.0399 0.0153 
73 3.0619 0.0219 
74 3.0836 0.0218 
75 3.1053 0.0216 
76 3.1268 0.0215 
77 3.1482 0.0214 
78 3.1694 0.0212 
79 3.1905 0.0211 
80 3.2115 0.0210 
81 3.2323 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3348 0.0203 
87 3.3550 0.0201 
88 3.3750 0.0200 
89 3.3949 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4736 0.0195 
94 3.4930 0.0194 
95 3.5123 0.0193 
96 3.5315 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5886 0.0189 

100 3.6075 0.0188 
101 3.6262 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6819 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7369 0.0182 
108 3.7551 0.0182 
109 3.7731 0.0181 
110 3.7911 0.0180 
111 3.8091 0.0179 
112 3.8269 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8975 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9497 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0013 0.0171 
123 4.0184 0.0171 
124 4.0353 0.0170 
125 4.0523 0.0169 
126 4.0691 0.0169 
127 4.0859 0.0168 
128 4.1027 0.0167 
129 4.1193 0.0167 
130 4.1359 0.0166 
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131 4.1525 0.0165 
132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2343 0.0163 
137 4.2505 0.0162 
138 4.2667 0.0161 
139 4.2827 0.0161 
140 4.2988 0.0160 
141 4.3147 0.0160 
142 4.3306 0.0159 
143 4.3465 0.0159 
144 4.3623 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4094 0.0157 
148 4.4250 0.0156 
149 4.4406 0.0156 
150 4.4561 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5023 0.0154 
154 4.5176 0.0153 
155 4.5329 0.0153 
156 4.5481 0.0152 
157 4.5633 0.0152 
158 4.5784 0.0151 
159 4.5935 0.0151 
160 4.6085 0.0150 
161 4.6235 0.0150 
162 4.6384 0.0149 
163 4.6533 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7418 0.0146 
170 4.7564 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8431 0.0144 
177 4.8575 0.0143 
178 4.8717 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9566 0.0141 
185 4.9707 0.0140 
186 4.9846 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
190 5.0402 0.0138 
191 5.0540 0.0138 
192 5.0678 0.0138 
193 5.0815 0.0137 
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194 5.0952 0.0137 
195 5.1089 0.0137 
196 5.1225 0.0136 
197 5.1361 0.0136 
198 5.1497 0.0136 
199 5.1632 0.0135 
200 5.1767 0.0135 
201 5.1902 0.0135 
202 5.2036 0.0134 
203 5.2170 0.0134 
204 5.2304 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2836 0.0133 
209 5.2968 0.0132 
210 5.3100 0.0132 
211 5.3232 0.0132 
212 5.3363 0.0131 
213 5.3494 0.0131 
214 5.3625 0.0131 
215 5.3755 0.0130 
216 5.3885 0.0130 
217 5.4015 0.0130 
218 5.4145 0.0130 
219 5.4274 0.0129 
220 5.4403 0.0129 
221 5.4532 0.0129 
222 5.4660 0.0128 
223 5.4788 0.0128 
224 5.4916 0.0128 
225 5.5044 0.0128 
226 5.5171 0.0127 
227 5.5298 0.0127 
228 5.5425 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6055 0.0125 
234 5.6180 0.0125 
235 5.6305 0.0125 
236 5.6430 0.0125 
237 5.6554 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6926 0.0124 
241 5.7050 0.0123 
242 5.7173 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7541 0.0122 
246 5.7663 0.0122 
247 5.7785 0.0122 
248 5.7907 0.0122 
249 5.8029 0.0122 
250 5.8150 0.0121 
251 5.8271 0.0121 
252 5.8392 0.0121 
253 5.8513 0.0121 
254 5.8633 0.0120 
255 5.8753 0.0120 
256 5.8873 0.0120 
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257 5.8993 0.0120 
258 5.9112 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9588 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0060 0.0118 
267 6.0178 0.0118 
268 6.0295 0.0117 
269 6.0412 0.0117 
270 6.0529 0.0117 
271 6.0646 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1342 0.0115 
278 6.1457 0.0115 
279 6.1572 0.0115 
280 6.1687 0.0115 
281 6.1802 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2486 0.0114 
288 6.2599 0.0113 

unit unit unit Effective 
Peri ad Rai nfa11 Soil-LOSS Rai nfa11 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110
 
2 0.0114 0.0003 0.0110
 
3 0.0114 0.0003 0.0111
 
4 0.0114 0.0003 0.0111
 
5 0.0115 0.0003 0.0111
 
6 0.0115 0.0003 0.0111
 
7 0.0115 0.0003 0.0112
 
8 0.0115 0.0003 0.0112
 
9 0.0116 0.0003 0.0112
 

10 0.0116 0.0003 0.0113
 
11 0.0116 0.0003 0.0113
 
12 0.0117 0.0003 0.0113
 
13 0.0117 0.0003 0.0114
 
14 0.0117 0.0003 0.0114
 
15 0.0118 0.0003 0.0114
 
16 0.0118 0.0003 0.0114
 
17 0.0118 0.0003 0.0115
 
18 0.0118 0.0003 0.0115
 
19 0.0119 0.0003 0.0116
 
20 0.0119 0.0003 0.0116
 
21 0.0119 0.0003 0.0116
 
22 0.0120 0.0003 0.0116
 
23 0.0120 0.0003 0.0117
 
24 0.0120 0.0003 0.0117
 
25 0.0121 0.0003 0.0118
 
26 0.0121 0.0003 0.0118
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27 0.0122 
BASIN1.Qut 

0.0003 0.0118 
28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.0135 0.0003 0.0131 
60 0.0135 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.0135 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
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90 0.0153 0.0003 0.0149 
91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.0153 0.0003 0.0150 
146 0.0155 0.0003 0.0151 
147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
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153 0.0173 0.0003 0.0169 
154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0244 0.0003 0.0241 
171 0.0254 0.0003 0.0251 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0296 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0337 
180 0.0352 0.0003 0.0348 
181 0.0377 0.0003 0.0374 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0442 
185 0.0544 0.0003 0.0540 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0956 0.0003 0.0953 
191 0.1367 0.0003 0.1364 
192 0.1880 0.0003 0.1876 
193 0.5883 0.0003 0.5880 
194 0.1113 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0607 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0360 
200 0.0331 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0282 0.0003 0.0279 
203 0.0264 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 
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216 0.0156 0.0003 0.0153 
217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
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279 0.0119 0.0003 0.0116 
280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)
 
Total effective rainfall = 6.16(In)
 
Peak flow rate in flood hydrograph = 29.40(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R 5 TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.0009 0.14 Q
 
0+10 0.0050 0.59 Q
 
0+15 0.0102 0.76 vQ
 
0+20 0.0158 0.81 vQ
 
0+25 0.0215 0.83 vQ
 
0+30 0.0273 0.84 vQ
 
0+35 0.0332 0.85 vQ
 
0+40 0.0391 0.86 vQ
 
0+45 0.0450 0.87 vQ
 
0+50 0.0510 0.87 vQ
 
0+55 0.0570 0.87 vQ
 
1+ 0 0.0630 0.87 vQ
 
1+ 5 0.0691 0.88 vQ
 
1+10 0.0751 0.88 vQ
 
1+15 0.0812 0.88 vQ
 
1+20 0.0873 0.88 Q
 
1+25 0.0933 0.89 Q
 
1+30 0.0995 0.89 Q
 
1+35 0.1056 0.89 Q
 
1+40 0.1117 0.89 Q
 
1+45 0.1179 0.90 Q
 
1+50 0.1241 0.90 Q
 
1+55 0.1303 0.90 Q
 
2+ 0 0.1365 0.90 Q
 
2+ 5 0.1428 0.91 Q
 
2+10 0.1490 0.91 Q
 
2+15 0.1553 0.91 Q
 
2+20 0.1616 0.91 Q
 
2+25 0.1679 0.92 QV
 
2+30 0.1742 0.92 QV
 
2+35 0.1806 0.92 QV
 
2+40 0.1869 0.92 QV
 
2+45 0.1933 0.93 QV
 
2+50 0.1997 0.93 QV
 
2+55 0.2062 0.93 QV
 
3+ 0 0.2126 0.94 QV
 
3+ 5 0.2191 0.94 QV
 
3+10 0.2256 0.94 QV
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3+15 0.2321 0.94 IQv I
 
3+20 0.2386 0.95 IQv I
 
3+25 0.2451 0.95 IQv I
 
3+30 0.2517 0.95 IQ V
 
3+35 0.2583 0.96 IQ V
 
3+40 0.2649 0.96 IQ V
 
3+45 0.2716 0.96 IQ V
 
3+50 0.2782 0.97 IQ V
 
3+55 0.2849 0.97 IQ V
 
4+ 0 0.2916 0.97 IQ V
 
4+ 5 0.2983 0.98 IQ V
 
4+10 0.3051 0.98 IQ V
 
4+15 0.3118 0.98 Q V
 
4+20 0.3186 0.99 Q V
 
4+25 0.3255 0.99 Q V
 
4+30 0.3323 0.99 Q V
 
4+35 0.3392 1.00 Q V
 
4+40 0.3461 1.00 Q V
 
4+45 0.3530 1.00 Q V
 
4+50 0.3599 1.01 Q V
 
4+55 0.3669 1.01 Q V
 
5+ 0 0.3739 1.02 Q V
 
5+ 5 0.3809 1.02 Q V
 
5+10 0.3879 1.02 Q V
 
5+15 0.3950 1.03 Q V
 
5+20 0.4021 1.03 Q V
 
5+25 0.4092 1. 03 Q V
 
5+30 0.4164 1.04 IQ V
 
5+35 0.4235 1.04 IQ V
 
5+40 0.4307 1. 05 IQ V
 
5+45 0.4380 1. 05 IQ V
 
5+50 0.4452 1. 05 IQ V
 
5+55 0.4525 1.06 IQ V
 
6+ 0 0.4598 1.06 IQ V
 
6+ 5 0.4672 1.07 IQ V
 
6+10 0.4746 1.07 IQ V
 
6+15 0.4820 1.08 IQ V
 
6+20 0.4894 1.08 IQ V
 
6+25 0.4969 1.08 IQ V
 
6+30 0.5044 1.09 IQ V
 
6+35 0.5119 1.09 IQ V
 
6+40 0.5195 1.10 IQ V
 
6+45 0.5271 1.10 IQ V
 
6+50 0.5347 1.11 IQ V
 
6+55 0.5424 1.11 IQ V
 
7+ 0 0.5501 1.12 IQ V
 
7+ 5 0.5578 1.12 IQ V
 
7+10 0.5656 1.13 IQ V
 
7+15 0.5734 1.13 IQ V
 
7+20 0.5812 1.14 Q V
 
7+25 0.5891 1.14 Q V
 
7+30 0.5970 1.15 Q V
 
7+35 0.6050 1.15 Q V
 
7+40 0.6130 1.16 Q V
 
7+45 0.6210 1.17 Q V
 
7+50 0.6291 1.17 Q V
 
7+55 0.6372 1.18 Q V
 
8+ 0 0.6453 1.18 Q V
 
8+ 5 0.6535 1.19 Q V
 
8+10 0.6617 1.20 Q V
 
8+15 0.6700 1. 20 Q V
 
8+20 0.6783 1. 21 Q V
 
8+25 0.6867 1.21 Q V
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8+30 

V
 
0.6951 1. 22 IQ V
 

8+35 0.7035 1. 23 IQ
8+40 0.7120 1. 23 IQ V
 
8+45 0.7206 1.24 IQ V
 
8+50 0.7291 1. 25 IQ V
 
8+55 0.7378 1. 25 IQ V
 
9+ 0 0.7465 1.26 IQ V
 
9+ 5 0.7552 1.27 IQ V
 
9+10 0.7640 1. 28 IQ V
 
9+15 0.7728 1.28 Q V
 
9+20 0.7817 1.29 Q V
 
9+25 0.7906 1. 30 Q V
 
9+30 0.7996 1.31 Q V
 
9+35 0.8087 1.31 Q V
 
9+40 0.8178 1. 32 Q V
 
9+45 0.8269 1. 33 Q V
 
9+50 0.8362 1. 34 Q V
 
9+55 0.8454 1. 35 Q V
 

10+ 0 0.8548 1. 36 Q V
 
10+ 5 0.8642 1. 37 Q V
 
10+10 0.8737 1. 38 Q V
 
10+15 0.8832 1. 38 Q V
 
10+20 0.8928 1. 39 Q V
 
10+25 0.9025 1.40 Q V
 
10+30 0.9122 1.41 Q Iv
 
10+35 0.9220 1.42 Q Iv
 
10+40 0.9319 1.43 Q Iv
 
10+45 0.9418 1.44 Q Iv
 
10+50 0.9519 1.46 Q Iv
 
10+55 0.9620 1.47 Q Iv
 
11+ 0 0.9721 1.48 Q Iv
 
11+ 5 0.9824 1.49 Q Iv
 
11+10 0.9927 1. 50 Q I V
 
11+15 1. 0032 1. 51 Q V
 
11+20 1.0137 1. 53 Q V
 
11+25 1. 0243 1. 54 Q V
 
11+30 1. 0350 1. 55 Q V
 
11+35 1. 0458 1. 57 Q V
 
11+40 1. 0567 1. 58 Q V
 
11+45 1.0677 1. 59 Q V
 
11+50 1. 0788 1.61 Q V
 
11+55 1.0899 1. 62 Q V
 
12+ 0 1.1013 1.64 Q V
 
12+ 5 1.1121 1. 57 Q V
 
12+10 1.1211 1.31 Q V
 
12+15 1.1296 1. 23 Q V
 
12+20 1.1379 1.22 Q V
 
12+25 1.1464 1. 22 Q V
 
12+30 1.1548 1. 23 Q V
 
12+35 1.1634 1.24 Q V
 
12+40 1.1721 1.26 Q V
 
12+45 1.1809 1.28 Q V
 
12+50 1.1898 1. 30 Q V
 
12+55 1.1989 1. 32 Q V
 
13+ 0 1. 2082 1. 34 Q V
 
13+ 5 1. 2176 1. 36 Q V
 
13+10 1. 2272 1. 39 Q V
 
13+15 1. 2369 1.41 Q V
 
13+20 1.2468 1.44 Q V
 
13+25 1. 2570 1.47 Q V
 
13+30 1. 2673 1. 50 Q V
 
13+35 1.2778 1. 53 Q V
 
13+40 1. 2886 1. 57 Q V
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13+45 1. 2996 1.60 Q v 
13+50 1. 3109 1.64 Q V 
13+55 1.3224 1.67 Q V 
14+ 0 1. 3342 1.72 Q V 
14+ 5 1.3463 1. 76 Q V 
14+10 1. 3588 1. 81 Q V 
14+15 1.3716 1.86 Q V 
14+20 1. 3848 1. 91 Q V 
14+25 1. 3983 1. 97 Q V 
14+30 1. 4123 2.03 Q V 
14+35 1. 4268 2.10 Q V 
14+40 1. 4418 2.18 Q V 
14+45 1. 4573 2.25 Q V 
14+50 1.4734 2.35 Q V 
14+55 1. 4903 2.44 Q V 
15+ 0 1.5079 2.56 Q V 
15+ 5 1. 5263 2.67 Q V 
15+10 1.5458 2.83 Q V 
15+15 1.5663 2.98 Q V 
15+20 1. 5881 3.18 Q vI 
15+25 1.6119 3.45 Q vi 
15+30 1. 6391 3.95 Q vi 
15+35 1.6689 4.34 Q V 
15+40 1. 7021 4.82 Q V 
15+45 1. 7390 5.36 Q Iv 
15+50 1.7819 6.22 Q Iv 
15+55 1. 8332 7.45 Q I V 
16+ 0 1. 9023 10.03 Q I V 
16+ 5 2.0253 17.87 I QV
16+10 2.2278 29.40 I V Q
16+15 2.3349 15.55 Q V 
16+20 2.3943 8.62 Q V 
16+25 2.4364 6.11 Q V 
16+30 2.4691 4.75 Q V 
16+35 2.4961 3.91 Q V 
16+40 2.5189 3.32 Q V 
16+45 2.5392 2.94 Q V 
16+50 2.5562 2.48 Q Iv 
16+55 2.5719 2.27 Q Iv 
17+ 0 2.5863 2.10 Q Iv 
17+ 5 2.5999 1. 97 Q Iv 
17+10 2.6126 1.85 Q V 
17+15 2.6247 1. 75 Q V 
17+20 2.6362 1. 67 Q V 
17+25 2.6472 1. 59 Q V 
17+30 2.6577 1. 53 Q V 
17+35 2.6678 1.47 Q V 
17+40 2.6775 1.41 Q V 
17+45 2.6869 1. 36 Q V 
17+50 2.6959 1. 32 Q V 
17+55 2.7047 1.27 Q V 
18+ 0 2.7132 1. 23 Q V 
18+ 5 2.7220 1. 28 Q V 
18+10 2.7326 1. 53 Q V 
18+15 2.7435 1. 59 Q V 
18+20 2.7545 1. 59 Q V 
18+25 2.7653 1. 57 Q V 
18+30 2.7760 1. 55 Q V 
18+35 2.7865 1. 53 I Q V 
18+40 2.7969 1. 51 I Q V 
18+45 2.8072 1.49 IQ V 
18+50 2.8173 1.46 IQ V 
18+55 2.8272 1.44 IQ V 
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19+ 0 

V
 
2.8370 1.42 IQ I V
 

19+ 5 2.8466 1.40 IQ I 
19+10 2.8561 1. 38 IQ I V
 
19+15 2.8655 1. 36 IQ I V
 
19+20 2.8748 1. 35 IQ I V
 
19+25 2.8839 1. 33 IQ I V
 
19+30 2.8930 1.31 IQ I V
 
19+35 2.9019 1. 30 IQ I V
 
19+40 2.9107 1. 28 IQ V
 
19+45 2.9194 1. 27 IQ V
 
19+50 2.9280 1. 25 Q V
 
19+55 2.9366 1.24 Q V
 
20+ 0 2.9450 1.22 Q V
 
20+ 5 2.9534 1.21 Q V
 
20+10 2.9616 1. 20 Q V
 
20+15 2.9698 1.19 Q V
 
20+20 2.9779 1.18 Q V
 
20+25 2.9859 1.16 Q V
 
20+30 2.9938 1.15 Q V
 
20+35 3.0017 1.14 Q V
 
20+40 3.0095 1.13 Q V
 
20+45 3.0172 1.12 Q V
 
20+50 3.0249 1.11 Q V
 
20+55 3.0325 1.10 Q V
 
21+0 3.0400 1.09 Q V
 
21+ 5 3.0474 1.08 Q V
 
21+10 3.0548 1.07 Q V
 
21+15 3.0622 1.07 Q V
 
21+20 3.0695 1.06 Q V
 
21+25 3.0767 1.05 Q V
 
21+30 3.0839 1.04 Q V
 
21+35 3.0910 1.03 Q V
 
21+40 3.0980 1.03 Q V
 
21+45 3.1050 1.02 Q V
 
21+50 3.1120 1.01 Q V
 
21+55 3.1189 1.00 Q V
 
22+ 0 3.1258 1.00 Q V
 
22+ 5 3.1326 0.99 Q V
 
22+10 3.1393 0.98 Q V
 
22+15 3.1461 0.98 Q V
 
22+20 3.1527 0.97 Q V
 
22+25 3.1594 0.96 Q V
 
22+30 3.1659 0.96 Q V
 
22+35 3.1725 0.95 Q V
 
22+40 3.1790 0.94 Q V
 
22+45 3.1854 0.94 Q V
 
22+50 3.1919 0.93 Q V
 
22+55 3.1983 0.93 Q V
 
23+ 0 3.2046 0.92 Q V
 
23+ 5 3.2109 0.92 Q V
 
23+10 3.2172 0.91 Q V
 
23+15 3.2234 0.90 Q V
 
23+20 3.2296 0.90 Q V
 
23+25 3.2358 0.89 Q V
 
23+30 3.2419 0.89 Q V
 
23+35 3.2480 0.88 Q V
 
23+40 3.2540 0.88 Q V
 
23+45 3.2601 0.87 Q V
 
23+50 3.2661 0.87 Q V
 
23+55 3.2720 0.87 Q V
 
24+ 0 3.2779 0.86 Q V
 
24+ 5 3.2829 0.72 Q V
 
24+10 3.2847 0.26 Q V
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vi 
vi 
vi 
vi 

BASIN1.out 
24+15 3.2854 0.10 Q 
24+20 3.2857 0.05 Q 
24+25 3.2859 0.03 Q 
24+30 3.2860 0.02 Q 
24+35 
24+40 

3.2861 
3.2861 

0.01 
0.00 

Q 
Q 

I
I
I
I
I
I
 

vi 
v 
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BASIN2.out 

U nit H Y d r 0 g rap h A n a 1 y sis 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

Study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County Synthetic unit Hydrology Method 
Manual date - August 1986 

program License Serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 2 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event Vear = 100 

Antecedent Moisture Condition 3
 

English (in-lb) Input Units used
 

English Rainfall Data (Inches) Input values used
 

English units used in output format
 

Area averaged rainfall intensity isohyetal data: 
Sub-Area Duration Isohyetal
(AC.) (hours) (In)

Rainfall data for year 100 
10.25 1 1. 59 

Rainfall data for year 100 
10.25 6 3.04 

Rainfall data for year 100 
10.25 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******** 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO. (AMC 3) (AC.) Fraction (In/Hr) (dec.) (In/Hr)

90.0 98.0 10.25 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) 0.004 

********* Area-Averaged low loss rate fraction, vb ********** 

Area Area SCS CN SCS CN S pervious 

page 1 



BASIN2.out 
(AC.)

1.03 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

Yield Fr 
0.962 

9.22 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, Y 0.962 
Area-averaged low loss fraction, Yb = 0.038 
user entry of time of concentration 0.186 (hours)
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 
watershed area = 10.25(AC.)

catchment Lag time = 0.149 hours
 
unit interval = 5.000 minutes
 
unit interval percentage of lag time = 55.9044
 
Hydrograph baseflow = O.OO(CFS)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (Yb) = 0.038 (decimal)

VALLEY DEVELOPED S-Graph proportion = 0.467
 
VALLEY UNDEVELOPED S-Graph proportion 0.533
 
FOOTHILL S-Graph proportion = 0.000
 
MOUNTAIN S-Graph proportion = 0.000
 
DESERT S-Graph proportion = -0.000
 

computed peak 5-minute rainfall = 0.588(In)

computed peak 30-minute rainfall 1.205(In)

specified peak I-hour rainfall = 1. 590(In)

computed peak 3-hour rainfall = 2.366(In)

specified peak 6-hour rainfall = 3.040(In)

Specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors:
 
using a total area of 10.25(AC.) (Ref: fig. E-4)
 

5-minute factor = 1.000 Adjusted rainfall 0.588 (In)

30-minute factor = 1.000 Adjusted rainfall 1. 204(In)

I-hour factor = 1.000 Adjusted rainfall 1. 589(In)

3-hour factor = 1.000 Adjusted rainfall = 2.366(In)

6-hour factor = 1.000 Adjusted rainfall 3.040(In)

24-hour factor = 1.000 Adjusted rainfall 6.260(In)
 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

's' Graph
Mean values 

unit Hydrograph
((CFS)) 

(K = 123.96 (CFS)) 

1 6.551 8.120 
2 37.489 38.352 
3 71. 306 41.920 
4 84.905 16.858 
5 90.412 6.826 
6 93.242 3.507 
7 95.234 2.470 
8 96.434 1.487 
9 97.364 1.153 

10 98.124 0.942 
11 98.698 0.711 
12 99.139 0.546 
13 99.461 0.398 
14 99.759 0.369 
15 100.000 0.299 
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peak unit 
Number 

1 
2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 

10
 
11
 
12
 
13
 
14
 
15
 
16
 
17
 
18
 
19
 
20
 
21
 
22
 
23
 
24
 
25
 
26
 
27
 
28
 
29
 
30
 
31
 
32
 
33
 
34
 
35
 
36
 
37
 
38
 
39
 
40
 
41
 
42
 
43
 
44
 
45
 
46
 
47
 
48
 
49
 
50
 
51
 
52
 
53
 
54
 
55
 
56
 
57
 
58
 
59
 
60
 
61
 

Adjusted mass 
(In)

0.5882 
0.7761 
0.9128 
1. 0241 
1.1197 
1.2044 
1.2810 
1.3513 
1.4165 
1.4775 
1. 5349 
1. 5892 
1.6360 
1.6805 
1. 7230 
1. 7637 
1. 8029 
1. 8406 
1.8770 
1. 9121 
1.9462 
1. 9793 
2.0114 
2.0426 
2.0731 
2.1027 
2.1317 
2.1599 
2.1875 
2.2145 
2.2410 
2.2669 
2.2923 
2.3172 
2.3417 
2.3657 
2.3893 
2.4124 
2.4352 
2.4576 
2.4796 
2.5014 
2.5227 
2.5438 
2.5646 
2.5851 
2.6052 
2.6252 
2.6448 
2.6642 
2.6834 
2.7023 
2.7210 
2.7394 
2.7577 
2.7757 
2.7935 
2.8112 
2.8286 
2.8459 
2.8629 

BASIN2.out 
rainfall unit rainfall 

(In)
0.5882 
0.1879 
0.1367 
0.1113 
0.0956 
0.0847 
0.0766 
0.0703 
0.0652 
0.0610 
0.0574 
0.0544 
0.0467 
0.0445 
0.0425 
0.0407 
0.0391 
0.0377 
0.0364 
0.0352 
0.0341 
0.0331 
0.0321 
0.0312 
0.0304 
0.0297 
0.0289 
0.0283 
0.0276 
0.0270 
0.0265 
0.0259 
0.0254 
0.0249 
0.0245 
0.0240 
0.0236 
0.0232 
0.0228 
0.0224 
0.0221 
0.0217 
0.0214 
0.0211 
0.0208 
0.0205 
0.0202 
0.0199 
0.0197 
0.0194 
0.0192 
0.0189 
0.0187 
0.0185 
0.0182 
0.0180 
0.0178 
0.0176 
0.0174 
0.0173 
0.0171 
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62 2.8798 0.0169 
63 2.8965 0.0167 
64 2.9131 0.0165 
65 2.9295 0.0164 
66 2.9457 0.0162 
67 2.9618 0.0161 
68 2.9777 0.0159 
69 2.9935 0.0158 
70 3.0091 0.0156 
71 3.0246 0.0155 
72 3.0399 0.0153 
73 3.0618 0.0219 
74 3.0836 0.0218 
75 3.1053 0.0216 
76 3.1268 0.0215 
77 3.1481 0.0214 
78 3.1694 0.0212 
79 3.1905 0.0211 
80 3.2115 0.0210 
81 3.2323 0.0209 
82 3.2530 0.0207 
83 3.2737 0.0206 
84 3.2941 0.0205 
85 3.3145 0.0204 
86 3.3348 0.0203 
87 3.3549 0.0201 
88 3.3750 0.0200 
89 3.3949 0.0199 
90 3.4147 0.0198 
91 3.4344 0.0197 
92 3.4541 0.0196 
93 3.4736 0.0195 
94 3.4930 0.0194 
95 3.5123 0.0193 
96 3.5315 0.0192 
97 3.5506 0.0191 
98 3.5697 0.0190 
99 3.5886 0.0189 

100 3.6074 0.0188 
101 3.6262 0.0188 
102 3.6448 0.0187 
103 3.6634 0.0186 
104 3.6819 0.0185 
105 3.7003 0.0184 
106 3.7186 0.0183 
107 3.7369 0.0182 
108 3.7550 0.0182 
109 3.7731 0.0181 
110 3.7911 0.0180 
111 3.8090 0.0179 
112 3.8269 0.0178 
113 3.8446 0.0178 
114 3.8623 0.0177 
115 3.8799 0.0176 
116 3.8975 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9497 0.0173 
120 3.9669 0.0173 
121 3.9841 0.0172 
122 4.0013 0.0171 
123 4.0183 0.0171 
124 4.0353 0.0170 

page 4 



BASIN2.out 
125 4.0522 0.0169 
126 4.0691 0.0169 
127 4.0859 0.0168 
128 4.1026 0.0167 
129 4.1193 0.0167 
130 4.1359 0.0166 
131 4.1524 0.0165 
132 4.1689 0.0165 
133 4.1854 0.0164 
134 4.2017 0.0164 
135 4.2180 0.0163 
136 4.2343 0.0163 
137 4.2505 0.0162 
138 4.2666 0.0161 
139 4.2827 0.0161 
140 4.2987 0.0160 
141 4.3147 0.0160 
142 4.3306 0.0159 
143 4.3465 0.0159 
144 4.3623 0.0158 
145 4.3780 0.0158 
146 4.3938 0.0157 
147 4.4094 0.0157 
148 4.4250 0.0156 
149 4.4406 0.0156 
150 4.4561 0.0155 
151 4.4715 0.0155 
152 4.4869 0.0154 
153 4.5023 0.0154 
154 4.5176 0.0153 
155 4.5329 0.0153 
156 4.5481 0.0152 
157 4.5632 0.0152 
158 4.5784 0.0151 
159 4.5934 0.0151 
160 4.6085 0.0150 
161 4.6235 0.0150 
162 4.6384 0.0149 
163 4.6533 0.0149 
164 4.6681 0.0149 
165 4.6830 0.0148 
166 4.6977 0.0148 
167 4.7124 0.0147 
168 4.7271 0.0147 
169 4.7418 0.0146 
170 4.7564 0.0146 
171 4.7709 0.0146 
172 4.7854 0.0145 
173 4.7999 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8431 0.0144 
177 4.8574 0.0143 
178 4.8717 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9143 0.0142 
182 4.9285 0.0141 
183 4.9425 0.0141 
184 4.9566 0.0141 
185 4.9706 0.0140 
186 4.9846 0.0140 
187 4.9985 0.0139 
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188 5.0125 0.0139 
189 5.0263 0.0139 
190 5.0402 0.0138 
191 5.0540 0.0138 
192 5.0677 0.0138 
193 5.0815 0.0137 
194 5.0952 0.0137 
195 5.1089 0.0137 
196 5.122 5 0.0136 
197 5.1361 0.0136 
198 5.1497 0.0136 
199 5.1632 0.013 5 
200 5.1767 0.013 5 
201 5.1902 0.013 5 
202 5.2036 0.0134 
203 5.2170 0.0134 
204 5.2304 0.0134 
205 5.2437 0.0133 
206 5.2570 0.0133 
207 5.2703 0.0133 
208 5.2836 0.0133 
209 5.2968 0.0132 
210 5.3100 0.0132 
211 5.3231 0.0132 
212 5.3363 0.0131 
213 5.3494 0.0131 
214 5.3624 0.0131 
215 5.3755 0.0130 
216 5.3885 0.0130 
217 5.4015 0.0130 
218 5.4144 0.0130 
219 5.4274 0.0129 
220 5.4403 0.0129 
221 5.4531 0.0129 
222 5.4660 0.0128 
223 5.4788 0.0128 
224 5.4916 0.0128 
225 5.5043 0.0128 
226 5.5171 0.0127 
227 5.5298 0.0127 
228 5.5425 0.0127 
229 5.5551 0.0127 
230 5.5677 0.0126 
231 5.5803 0.0126 
232 5.5929 0.0126 
233 5.6055 0.0125 
234 5.6180 0.0125 
235 5.6305 0.0125 
236 5.6430 0.0125 
237 5.6554 0.0124 
238 5.6678 0.0124 
239 5.6802 0.0124 
240 5.6926 0.0124 
241 5.7049 0.0123 
242 5.7173 0.0123 
243 5.7296 0.0123 
244 5.7418 0.0123 
245 5.7541 0.0122 
246 5.7663 0.0122 
247 5.7785 0.0122 
248 5.7907 0.0122 
249 5.8029 0.0122 
250 5.8150 0.0121 
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251 5.8271 0.0121 
252 5.8392 0.0121 
253 5.8512 0.0121 
254 5.8633 0.0120 
255 5.8753 0.0120 
256 5.8873 0.0120 
257 5.8993 0.0120 
258 5.9112 0.0119 
259 5.9231 0.0119 
260 5.9350 0.0119 
261 5.9469 0.0119 
262 5.9588 0.0119 
263 5.9706 0.0118 
264 5.9824 0.0118 
265 5.9942 0.0118 
266 6.0060 0.0118 
267 6.0178 0.0118 
268 6.0295 O. 0117 
269 6.0412 O. 0117 
270 6.0529 O. 0117 
271 6.0646 O. 0117 
272 6.0762 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1226 0.0116 
277 6.1342 0.0115 
278 6.1457 0.0115 
279 6.1572 0.0115 
280 6.1687 0.0115 
281 6.1802 0.0115 
282 6.1916 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2372 0.0114 
287 6.2486 0.0114 
288 6.2599 0.0113 

unit unit unit Effective 
period Rainfall Soil-LOSS Rai nfall 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110
 
2 O. 0114 0.0003 0.0110
 
3 0.0114 0.0003 0.0111
 
4 0.0114 0.0003 0.0111
 
5 0.0115 0.0003 0.0111
 
6 0.0115 0.0003 0.0111
 
7 0.0115 0.0003 O. 0112
 
8 O. 0115 0.0003 O. 0112
 
9 O. 0116 0.0003 0.0112
 

10 0.0116 0.0003 0.0113
 
11 0.0116 0.0003 0.0113
 
12 0.0117 0.0003 0.0113
 
13 O. 0117 0.0003 0.0114
 
14 O. 0117 0.0003 0.0114
 
15 O. 0118 0.0003 0.0114
 
16 0.0118 0.0003 O. 0114
 
17 0.0118 0.0003 O. 0115
 
18 0.0118 0.0003 0.0115
 
19 0.0119 0.0003 0.0116
 
20 O. 0119 0.0003 0.0116
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21 0.0119 0.0003 0.0116 
22 0.0120 0.0003 0.0116 
23 0.0120 0.0003 0.0117 
24 0.0120 0.0003 0.0117 
25 0.0121 0.0003 0.0118 
26 0.0121 0.0003 0.0118 
27 0.0122 0.0003 0.0118 
28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.013 5 0.0003 0.0131 
60 0.0135 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.0135 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
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84 0.0149 
85 0.0149 
86 0.0150 
87 0.0151 
88 0.0151 
89 0.0152 
90 0.0153 
91 0.0154 
92 0.0154 
93 0.0155 
94 0.0156 
95 0.0157 
96 0.0157 
97 0.0158 
98 0.0159 
99 0.0160 

100 0.0160 
101 0.0161 
102 0.0162 
103 0.0163 
104 0.0164 
105 0.0165 
106 0.0165 
107 0.0167 
108 0.0167 
109 0.0169 
110 0.0169 
111 0.0171 
112 0.0171 
113 0.0173 
114 0.0173 
115 0.0175 
116 0.0175 
117 O. 0177 
118 0.0178 
119 0.0179 
120 0.0180 
121 0.0182 
122 0.0182 
123 0.0184 
124 0.0185 
125 0.0187 
126 0.0188 
127 0.0189 
128 0.0190 
129 0.0192 
130 0.0193 
131 0.0195 
132 0.0196 
133 0.0198 
134 0.0199 
135 0.0201 
136 0.0203 
137 0.0205 
138 0.0206 
139 0.0209 
140 0.0210 
141 0.0212 
142 0.0214 
143 0.0216 
144 0.0218 
145 0.0153 
146 0.0155 

BASIN2.Qut 
0.0003 0.0145 
0.0003 0.0146 
0.0003 0.0147 
0.0003 0.0147 
0.0003 0.0148 
0.0003 0.0149 
0.0003 0.0149 
0.0003 0.0150 
0.0003 0.0151 
0.0003 0.0152 
0.0003 0.0152 
0.0003 0.0153 
0.0003 0.0154 
0.0003 0.0155 
0.0003 0.0155 
0.0003 0.0156 
0.0003 0.0157 
0.0003 0.0158 
0.0003 0.0159 
0.0003 0.0160 
0.0003 0.0160 
0.0003 0.0162 
0.0003 0.0162 
0.0003 0.0163 
0.0003 0.0164 
0.0003 0.0165 
0.0003 0.0166 
0.0003 0.0167 
0.0003 0.0168 
0.0003 0.0169 
0.0003 0.0170 
0.0003 0.0171 
0.0003 O. 0172 
0.0003 0.0174 
0.0003 0.0174 
0.0003 0.0176 
0.0003 O. 0177 
0.0003 0.0178 
0.0003 0.0179 
0.0003 0.0181 
0.0003 0.0182 
0.0003 0.0183 
0.0003 0.0184 
0.0003 0.0186 
0.0003 0.0187 
0.0003 0.0189 
0.0003 0.0190 
0.0003 0.0192 
0.0003 0.0193 
0.0003 0.0195 
0.0003 0.0196 
0.0003 0.0198 
0.0003 0.0199 
0.0003 0.0202 
0.0003 0.0203 
0.0003 0.0205 
0.0003 0.0206 
0.0003 0.0209 
0.0003 0.0210 
0.0003 O. 0213 
0.0003 0.0215 
0.0003 0.0150 
0.0003 0.0152 
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147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
153 0.0173 0.0003 0.0169 
154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0245 0.0003 0.0241 
171 0.0254 0.0003 0.0251 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0297 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0338 
180 0.0352 0.0003 0.0349 
181 0.0377 0.0003 0.0374 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0442 
185 0.0544 0.0003 0.0540 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0956 0.0003 0.0953 
191 0.1367 0.0003 0.1363 
192 0.1879 0.0003 0.1876 
193 0.5882 0.0003 0.5879 
194 0.1113 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0606 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0361 
200 0.0331 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0283 0.0003 0.0279 
203 0.0265 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
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210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 
216 0.0156 0.0003 0.0153 
217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
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273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
279 0.0119 0.0003 0.0116 
280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)

Total effective rainfall = 6.16(In)

peak flow rate in flood hydrograph = 35.04(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R S TOR M 

Run 0 f f H Y d r 0 9 rap h 

Hydrograph in 5 Minute intervals ((CFS)) 

Time(h+m) volume AC.Ft Q(CFS) 0 10.0 20.0 30.0 40.0 

0+ 5 0.0006 0.09 Q
 
0+10 0.0041 0.51 Q
 
0+15 0.0108 0.97 Q
 
0+20 0.0188 1.16 vQ
 
0+25 0.0274 1.24 vQ
 
0+30 0.0362 1.28 vQ
 
0+35 0.0453 1.31 vQ
 
0+40 0.0544 1. 33 vQ
 
0+45 0.0637 1. 35 vQ
 
0+50 0.0731 1. 36 vQ
 
0+55 0.0826 1. 37 vQ
 
1+ 0 0.0921 1. 38 vQ
 
1+ 5 0.1017 1. 39 vQ
 
1+10 0.1113 1.40 vQ
 
1+15 0.1210 1.41 vQ
 
1+20 0.1307 1.41 vQ
 
1+25 0.1404 1.41 Q
 
1+30 0.1502 1.42 Q
 
1+35 0.1600 1.42 Q
 
1+40 0.1698 1.43 Q
 
1+45 0.1797 1.43 Q
 
1+50 0.1896 1.43 Q
 
1+55 0.1995 1.44 Q
 
2+ 0 0.2094 1.44 Q
 
2+ 5 0.2194 1.45 Q
 
2+10 0.2293 1.45 Q
 
2+15 0.2394 1.46 Q
 
2+20 0.2494 1.46 Q
 
2+25 0.2595 1.46 Q
 
2+30 0.2696 1.47 QV
 
2+35 0.2798 1.47 QV
 
2+40 0.2899 1.48 QV
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2+45 0.3001 1.48 QV
 
2+50 0.3104 1.49 QV
 
2+55 0.3206 1.49 QV
 
3+ 0 0.3309 1. 50 QV
 
3+ 5 0.3412 1. 50 QV
 
3+10 0.3516 1. 50 QV
 
3+15 0.3620 1. 51 QV
 
3+20 0.3724 1. 51 QV
 
3+25 0.3829 1. 52 QV
 
3+30 0.3934 1. 52 QV
 
3+35 0.4039 1. 53 Q v
 
3+40 0.4145 1. 53 Q v
 
3+45 0.4251 1. 54 Q V
 
3+50 0.4357 1. 54 Q V
 
3+55 0.4464 1. 55 Q V
 
4+ 0 0.4571 1. 55 Q V
 
4+ 5 0.4678 1. 56 Q V
 
4+10 0.4786 1. 56 Q V
 
4+15 0.4894 1. 57 Q V
 
4+20 0.5002 1. 58 Q V
 
4+25 0.5111 1. 58 Q V
 
4+30 0.5220 1. 59 Q V
 
4+35 0.5330 1. 59 Q V
 
4+40 0.5440 1.60 Q V
 
4+45 0.5550 1.60 Q V
 
4+50 0.5661 1.61 Q V
 
4+55 0.5772 1. 61 Q V
 
5+ 0 0.5884 1.62 Q V
 
5+ 5 0.5996 1. 63 Q V
 
5+10 0.6108 1. 63 Q V
 
5+15 0.6221 1.64 Q V
 
5+20 0.6334 1.64 Q V
 
5+25 0.6448 1. 65 Q V
 
5+30 0.6562 1.66 Q V
 
5+35 0.6677 1.66 Q V
 
5+40 0.6792 1. 67 Q V
 
5+45 0.6907 1. 68 Q V
 
5+50 0.7023 1. 68 Q V
 
5+55 0.7139 1.69 Q V
 
6+ 0 0.7256 1. 70 Q V
 
6+ 5 0.7373 1. 70 Q V
 
6+10 0.7491 1.71 Q V
 
6+15 0.7609 1.72 Q V
 
6+20 0.7728 1. 72 Q V
 
6+25 0.7847 1. 73 Q V
 
6+30 0.7967 1. 74 Q V
 
6+35 0.8087 1. 75 Q V
 
6+40 0.8208 1. 75 Q V
 
6+45 0.8329 1. 76 Q V
 
6+50 0.8451 1.77 Q V
 
6+55 0.8573 1. 78 Q V
 
7+ 0 0.8696 1. 78 Q V
 
7+ 5 0.8819 1. 79 Q V
 
7+10 0.8943 1. 80 Q V
 
7+15 0.9068 1.81 Q V
 
7+20 0.9193 1.82 Q V
 
7+25 0.9318 1.82 Q V
 
7+30 0.9444 1. 83 Q V
 
7+35 0.9571 1.84 Q V
 
7+40 0.9699 1. 85 Q V
 
7+45 0.9827 1.86 Q V
 
7+50 0.9955 1.87 Q V
 
7+55 1.0084 1.88 Q V
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8+ 0 1. 0214 1. 89 IQ v
 
8+ 5 1. 0345 1. 90 IQ V
 
8+10 1. 0476 1. 90 IQ V
 
8+15 1.0608 1. 91 IQ V
 
8+20 1. 0740 1. 92 IQ V
 
8+25 1. 0874 1. 93 IQ V
 
8+30 1.1008 1. 94 IQ V
 
8+35 1.1142 1. 95 IQ V
 
8+40 1.1278 1. 97 IQ V
 
8+45 1.1414 1. 98 IQ V
 
8+50 1.1550 1. 99 IQ V
 
8+55 1.1688 2.00 Q V
 
9+ 0 1.1826 2.01 Q V
 
9+ 5 1.1965 2.02 Q V
 
9+10 1.2105 2.03 Q V
 
9+15 1.2246 2.04 Q V
 
9+20 1.2388 2.06 Q V
 
9+25 1. 2530 2.07 Q V
 
9+30 1. 2673 2.08 Q V
 
9+35 1.2818 2.09 Q V
 
9+40 1. 2963 2.11 Q V
 
9+45 1. 3108 2.12 Q V
 
9+50 1. 3255 2.13 Q V
 
9+55 1.3403 2.15 Q V
 

10+ 0 1. 3552 2.16 Q V 
10+ 5 1. 3702 2.17 Q V 
10+10 1. 3852 2.19 Q V 
10+15 1.4004 2.20 Q V 
10+20 1.4157 2.22 Q V 
10+25 1.4311 2.23 Q V 
10+30 1. 4465 2.25 Q V 
10+35 1. 4621 2.27 Q Iv 
10+40 1.4779 2.28 Q Iv 
10+45 1. 4937 2.30 Q Iv 
10+50 1.5096 2.32 Q Iv 
10+55 1.5257 2.33 Q Iv 
11+ 0 1.5419 2.35 Q Iv 
11+ 5 1. 5582 2.37 Q Iv 
11+10 1. 5747 2.39 Q V 
11+15 1.5913 2.41 Q V 
11+20 1.6080 2.43 Q V 
11+25 1. 6248 2.45 Q V 
11+30 1.6418 2.47 Q V 
11+35 1. 6590 2.49 Q V 
11+40 1. 6763 2.51 Q V 
11+45 1. 6937 2.53 Q V 
11+50 1.7113 2.56 Q V 
11+55 1.7291 2.58 Q V 
12+ 0 1. 7471 2.61 Q V 
12+ 5 1.7648 2.58 Q V 
12+10 1. 7809 2.34 Q V 
12+15 1. 7953 2.09 Q V 
12+20 1.8091 2.00 Q V 
12+25 1.8228 1. 98 Q V 
12+30 1. 8364 1. 99 Q V 
12+35 1. 8502 2.00 IQ V 
12+40 1. 8641 2.02 I Q V 
12+45 1. 8781 2.04 I Q V 
12+50 1.8924 2.07 I Q V 
12+55 1.9068 2.09 I Q V 
13+ 0 1.9214 2.13 I Q V 
13+ 5 1.9363 2.16 I Q V 
13+10 1. 9514 2.19 I Q V 
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13+15 1.9668 2.23 Q V
 
13+20 1. 9824 2.27 Q V
 
13+25 1.9984 2.32 Q V
 
13+30 2.0146 2.36 Q V
 
13+35 2.0312 2.41 Q V
 
13+40 2.0482 2.46 Q V
 
13+45 2.0655 2.51 Q V
 
13+50 2.0831 2.57 Q V
 
13+55 2.1012 2.63 Q V
 
14+ 0 2.1198 2.69 Q V
 
14+ 5 2.1387 2.76 Q V
 
14+10 2.1582 2.83 Q V
 
14+15 2.1782 2.91 Q V
 
14+20 2.1988 2.99 Q V
 
14+25 2.2200 3.07 Q V
 
14+30 2.2418 3.17 Q V
 
14+35 2.2643 3.27 Q V
 
14+40 2.2876 3.38 Q V
 
14+45 2.3118 3.50 Q V
 
14+50 2.3368 3.64 Q V
 
14+55 2.3629 3.78 Q V
 
15+ 0 2.3900 3.95 Q V
 
15+ 5 2.4185 4.13 Q V
 
15+10 2.4483 4.33 Q V
 
15+15 2.4797 4.56 Q V
 
15+20 2.5130 4.84 Q V
 
15+25 2.5488 5.19 Q V
 
15+30 2.5885 5.76 Q V
 
15+35 2.6327 6.43 Q V
 
15+40 2.6816 7.10 Q V
 
15+45 2.7359 7.88 Q V
 
15+50 2.7975 8.94 Q Iv
 
15+55 2.8697 10.48 Q Iv
 
16+ 0 2.9611 13.27 Q I V
 
16+ 5 3.1027 20.55 Q V
 
16+10 3.3439 35.04 I V Q

16+15 3.5815 34.49 I V Q
16+20 3.7217 20.36 Q V
 
16+25 3.8127 13.21 Q V
 
16+30 3.8798 9.75 Q V
 
16+35 3.9340 7.86 Q V
 
16+40 3.9786 6.48 Q V
 
16+45 4.0176 5.66 Q V
 
16+50 4.0523 5.04 Q V
 
16+55 4.0834 4.52 Q V
 
17+ 0 4.1116 4.09 Q V
 
17+ 5 4.1373 3.74 Q V
 
17+10 4.1612 3.46 Q V
 
17+15 4.1832 3.20 Q V
 
17+20 4.2030 2.87 Q V
 
17+25 4.2217 2.71 Q V
 
17+30 4.2394 2.58 Q V
 
17+35 4.2564 2.46 Q V
 
17+40 4.2727 2.36 Q V
 
17+45 4.2883 2.27 Q V
 
17+50 4.3033 2.19 Q V
 
17+55 4.3179 2.11 Q V
 
18+ 0 4.3320 2.04 Q V
 
18+ 5 4.3460 2.04 Q V
 
18+10 4.3614 2.24 Q V
 
18+15 4.3784 2.46 Q V
 
18+20 4.3957 2.52 Q V
 
18+25 4.4131 2.52 Q V
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18+30 4.4302 2.49 Q V 
18+35 4.4472 2.46 Q V 
18+40 4.4639 2.43 Q V 
18+45 4.4805 2.40 Q V 
18+50 4.4968 2.37 Q V 
18+55 4.5128 2.33 Q V 
19+ 0 4.5287 2.30 Q V 
19+ 5 4.5443 2.27 Q V 
19+10 4.5598 2.24 Q V 
19+15 4.5750 2.21 Q V 
19+20 4.5900 2.18 Q V 
19+25 4.6049 2.15 Q V 
19+30 4.6195 2.13 Q V 
19+35 4.6340 2.10 Q V 
19+40 4.6483 2.08 Q V 
19+45 4.6624 2.05 Q V 
19+50 4.6763 2.03 Q V 
19+55 4.6901 2.00 Q V 
20+ 0 4.7038 1. 98 Q V 
20+ 5 4.7173 1.96 Q V 
20+10 4.7307 1. 94 Q V 
20+15 4.7439 1. 92 Q V 
20+20 4.7570 1.90 Q V 
20+25 4.7699 1. 88 Q V 
20+30 4.7828 1.86 Q V 
20+35 4.7955 1. 85 Q V 
20+40 4.8081 1. 83 Q V 
20+45 4.8206 1.81 IQ V 
20+50 4.8329 1.80 IQ V 
20+55 4.8452 1. 78 IQ V 
21+ 0 4.8573 1. 76 IQ V 
21+ 5 4.8694 1. 75 IQ V 
21+10 4.8813 1. 73 IQ V 
21+15 4.8932 1. 72 IQ V 
21+20 4.9049 1.71 IQ V 
21+25 4.9166 1. 69 IQ V 
21+30 4.9282 1.68 IQ V 
21+35 4.9396 1.67 IQ V 
21+40 4.9510 1. 65 IQ V 
21+45 4.9623 1. 64 IQ V 
21+50 4.9735 1. 63 IQ V 
21+55 4.9847 1. 62 IQ V 
22+0 4.9957 1.61 IQ V 
22+ 5 5.0067 1. 59 IQ V 
22+10 5.0176 1. 58 IQ V 
22+15 5.0285 1. 57 IQ V 
22+20 5.0392 1. 56 IQ V 
22+25 5.0499 1. 55 Q V 
22+30 5.0605 1. 54 Q V 
22+35 5.0711 1. 53 Q V 
22+40 5.0815 1. 52 Q V 
22+45 5.0919 1. 51 Q V 
22+50 5.1023 1. 50 Q V 
22+55 5.1126 1.49 Q V 
23+ 0 5.1228 1.48 Q V 
23+ 5 5.1329 1.47 Q V 
23+10 5.1430 1. 47 Q V 
23+15 5.1531 1.46 Q V 
23+20 5.1631 1.45 Q V 
23+25 5.1730 1.44 Q V 
23+30 5.1828 1.43 Q V 
23+35 5.1926 1.42 Q V 
23+40 5.2024 1.42 Q V 
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23+45 5.2121 1.41 IQ
23+50 5.2217 1.40 IQ
23+55 5.2313 1. 39 IQ
24+ 0 5.2409 1. 39 IQ
24+ 5 5.2498 1. 29 IQ
24+10 5.2557 0.86 Q 
24+15 5.2584 0.40 Q
24+20 5.2599 0.21

24+25 5.2608 0.13

24+30 5.2614 0.09
 

Q
Q 
Q
 

24+35 
24+40 
24+45 
24+50 
24+55 
25+ 0 
25+ 5 
25+10 

5.2619 
5.2622 
5.2625 
5.2627 
5.2628 
5.2629 
5.2629 
5.2629 

0.07 
0.05 
0.04 
0.03 
0.02 
0.01 
0.01 
0.00 

v
V
V 
V
V
V
V
V
V
V 
V
V
V
V
V
V 
V 

V 

Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
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U nit H Y d r 0 g rap h A n a 1 y sis 

copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County synthetic unit Hydrology Method 
Manual date - August 1986 

program License Serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 3 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event Vear = 100 

Antecedent Moisture condition 3 

English (in-lb) Input Units used 

English Rainfall Data (Inches) Input values used 

English units used in output format 

Area averaged rainfall intensity isohyetal data: 
Sub-Area Duration Isohyetal
(Ac.) (hours) (In)

Rainfall data for year 100 
1. 99 1 1. 59 

Rainfall data for year 100 
1.99 6 3.04 

Rainfall data for year 100 
1.99 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******~':~': 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO. (AMC 3) (AC. ) Fraction (In/Hr) (dec.) (In/Hr)
90.0 98.0 1.99 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) 0.004 

********* Area-Averaged low loss rate fraction, vb 

Area Area SCS CN SCS CN S pervious 
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(AC.)

0.20 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

vield Fr 
0.962 

1. 79 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, v = 0.962 
Area-averaged low loss fraction, vb = 0.038
 
user entry of time of concentration = 0.104 (hours)
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 
watershed area = 1.99(AC.)

Catchment Lag time = 0.083 hours
 
Unit interval = 5.000 minutes
 
Unit interval percentage of lag time = 100.4791
 
Hydrograph baseflow = O.OO(CFS)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (vb) = 0.038 (decimal)

VALLEV DEVELOPED S-Graph proportion = 0.467
 
VALLEV UNDEVELOPED S-Graph proportion = 0.533
 
FOOTHILL S-Graph proportion = 0.000
 
MOUNTAIN S-Graph proportion = 0.000
 
DESERT S-Graph proportion = -0.000
 

Computed peak 5-minute rainfall = 0.588(In)

Computed peak 30-minute rainfall 1.205(In)

Specified peak I-hour rainfall = 1.590(In)

computed peak 3-hour rainfall = 2.366(In)

specified peak 6-hour rainfall = 3.040(In)

specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors:
 
using a total area of 1.99(AC.) (Ref: fig. E-4)
 

5-minute factor = 1.000 Adjusted rainfall = 0.588(In)

30-minute factor = 1.000 Adjusted rainfall 1.205(In)

I-hour factor = 1.000 Adjusted rainfall 1. 590(In)

3-hour factor = 1.000 Adjusted rainfall 2.366(In)

6-hour factor = 1.000 AdJusted rainfall 3.040(In)

24-hour factor = 1.000 Adjusted rainfall 6.260(In)
 

U nit H y d r 0 9 rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

's' Graph
Mean values 

Unit Hydrograph
((CFS)) 

(K = 24.07 (CFS)) 

1 18.413 4.431 
2 73.327 13.216 
3 90.158 4.051 
4 94.876 1.135 
5 96.984 0.507 
6 98.349 0.328 
7 99.194 0.203 
8 100.000 0.194 

Peak unit 
Number 

1 

Adjusted mass 
(In)

0.5884 

rainfall Unit rainfall 
(In)

0.5884 
2 0.7764 0.1880 
3 0.9131 0.1367 
4 1. 0245 0.1114 
5 1.1201 0.0956 
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10

20

30

40

50

60
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6 1. 2049 0.0847 
7 1.2815 0.0766 
8 1. 3518 0.0703 
9 1.4170 0.0652 

1. 4780 0.0610 
11 1. 5355 0.0574 
12 1.5899 0.0544 
13 1.6366 0.0467 
14 1. 6810 0.0445 
15 1. 7235 0.0425 
16 1. 7642 0.0407 
17 1. 8034 0.0391 
18 1.8411 0.0377 
19 1.8774 0.0364 

1. 9126 0.0352 
21 1.9466 0.0341 
22 1.9797 0.0330 
23 2.0118 0.0321 
24 2.0430 0.0312 
25 2.0734 0.0304 
26 2.1030 0.0296 
27 2.1319 0.0289 
28 2.1602 0.0282 
29 2.1878 0.0276 

2.2148 0.0270 
31 2.2412 0.0264 
32 2.2671 0.0259 
33 2.2925 0.0254 
34 2.3174 0.0249 
35 2.3418 0.0244 
36 2.3658 0.0240 
37 2.3894 0.0236 
38 2.4125 0.0232 
39 2.4353 0.0228 

2.4577 0.0224 
41 2.4798 0.0221 
42 2.5015 0.0217 
43 2.5229 0.0214 
44 2.5439 0.0211 
45 2.5647 0.0208 
46 2.5852 0.0205 
47 2.6053 0.0202 
48 2.6253 0.0199 
49 2.6449 0.0197 

2.6643 0.0194 
51 2.6835 0.0192 
52 2.7024 0.0189 
53 2.7211 0.0187 
54 2.7395 0.0185 
55 2.7578 0.0182 
56 2.7758 0.0180 
57 2.7936 0.0178 
58 2.8113 0.0176 
59 2.8287 0.0174 

2.8460 0.0173 
61 2.8630 0.0171 
62 2.8799 0.0169 
63 2.8966 0.0167 
64 2.9132 0.0165 
65 2.9296 0.0164 
66 2.9458 0.0162 
67 2.9619 0.0161 
68 2.9778 0.0159 
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69 2.9935 0.0158 
70 3.0092 0.0156 
71 3.0246 0.0155 
72 3.0400 0.0153 
73 3.0619 0.0219 
74 3.0837 0.0218 
75 3.1053 0.0216 
76 3.1268 0.0215 
77 3.1482 0.0214 
78 3.1694 0.0212 
79 3.1906 0.0211 
80 3.2115 0.0210 
81 3.2324 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3349 0.0203 
87 3.3550 0.0201 
88 3.3751 0.0200 
89 3.3950 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4736 0.0195 
94 3.4931 0.0194 
95 3.5124 0.0193 
96 3.5316 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5887 0.0189 

100 3.6075 0.0188 
101 3.6263 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6820 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7370 0.0182 
108 3.7551 0.0182 
109 3.7732 0.0181 
110 3.7912 0.0180 
111 3.8091 0.0179 
112 3.8269 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8976 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9498 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0013 0.0171 
123 4.0184 0.0171 
124 4.0354 0.0170 
125 4.0523 0.0169 
126 4.0692 0.0169 
127 4.0860 0.0168 
128 4.1027 0.0167 
129 4.1194 0.0167 
130 4.1360 0.0166 
131 4.1525 0.0165 
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132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2344 0.0163 
137 4.2506 0.0162 
138 4.2667 0.0161 
139 4.2828 0.0161 
140 4.2988 0.0160 
141 4.3148 0.0160 
142 4.3307 0.0159 
143 4.3466 0.0159 
144 4.3624 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4095 0.0157 
148 4.4251 0.0156 
149 4.4406 0.0156 
150 4.4561 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5024 0.0154 
154 4.5177 0.0153 
155 4.5329 0.0153 
156 4.5482 0.0152 
157 4.5633 0.0152 
158 4.5784 0.0151 
159 4.5935 0.0151 
160 4.6085 0.0150 
161 4.6235 0.0150 
162 4.6385 0.0149 
163 4.6534 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7418 0.0146 
170 4.7564 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8432 0.0144 
177 4.8575 0.0143 
178 4.8718 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9567 0.0141 
185 4.9707 0.0140 
186 4.9847 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
190 5.0402 0.0138 
191 5.0540 0.0138 
192 5.0678 0.0138 
193 5.0816 0.0137 
194 5.0953 0.0137 
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195 5.1089 0.0137 
196 5.1226 0.0136 
197 5.1362 0.0136 
198 5.1497 0.0136 
199 5.1633 0.0135 
200 5.1768 0.0135 
201 5.1902 0.013 5 
202 5.2037 0.0134 
203 5.2171 0.0134 
204 5.2305 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2836 0.0133 
209 5.2969 0.0132 
210 5.3101 0.0132 
211 5.3232 0.0132 
212 5.3364 0.0131 
213 5.3495 0.0131 
214 5.3625 0.0131 
215 5.3756 0.0130 
216 5.3886 0.0130 
217 5.4016 0.0130 
218 5.4145 0.0130 
219 5.4274 0.0129 
220 5.4403 0.0129 
221 5.4532 0.0129 
222 5.4661 0.0128 
223 5.4789 0.0128 
224 5.4917 0.0128 
225 5.5044 0.0128 
226 5.5172 0.0127 
227 5.5299 0.0127 
228 5.5425 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6055 0.0125 
234 5.6181 0.0125 
235 5.6306 0.0125 
236 5.6430 0.0125 
237 5.6555 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6927 0.0124 
241 5.7050 0.0123 
242 5.7173 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7542 0.0122 
246 5.7664 0.0122 
247 5.7786 0.0122 
248 5.7908 0.0122 
249 5.8029 0.0122 
250 5.8151 0.0121 
251 5.8272 0.0121 
252 5.8392 0.0121 
253 5.8513 0.0121 
254 5.8633 0.0120 
255 5.8754 0.0120 
256 5.8874 0.0120 
257 5.8993 0.0120 
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258 5.9113 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9589 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0061 0.0118 
267 6.0178 0.0118 
268 6.0296 0.0117 
269 6.0413 0.0117 
270 6.0530 0.0117 
271 6.0646 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1342 0.0115 
278 6.1458 0.0115 
279 6.1573 0.0115 
280 6.1688 0.0115 
281 6.1802 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2486 0.0114 
288 6.2600 0.0113 

Unit unit unit Effective 
period Rai nfall Soil-LOSS Rainfall 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110
 
2 0.0114 0.0003 0.0110
 
3 0.0114 0.0003 0.0111
 
4 0.0114 0.0003 0.0111
 
5 0.0115 0.0003 0.0111
 
6 0.0115 0.0003 0.0111
 
7 0.0115 0.0003 0.0112
 
8 0.0115 0.0003 0.0112
 
9 0.0116 0.0003 0.0112
 

10 0.0116 0.0003 0.0113
 
11 0.0116 0.0003 0.0113
 
12 0.0117 0.0003 0.0113
 
13 0.0117 0.0003 0.0114
 
14 0.0117 0.0003 0.0114
 
15 0.0118 0.0003 0.0114
 
16 0.0118 0.0003 0.0114
 
17 0.0118 0.0003 0.0115
 
18 0.0118 0.0003 0.0115
 
19 0.0119 0.0003 0.0116
 
20 0.0119 0.0003 0.0116
 
21 0.0119 0.0003 0.0116
 
22 0.0120 0.0003 0.0116
 
23 0.0120 0.0003 0.0117
 
24 0.0120 0.0003 0.0117
 
25 0.0121 0.0003 0.0118
 
26 0.0121 0.0003 0.0118
 
27 0.0122 0.0003 0.0118
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28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.0135 0.0003 0.0131 
60 0.0135 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.0135 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
90 0.0153 0.0003 0.0149 
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91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.0153 0.0003 0.0150 
146 0.0155 0.0003 0.0151 
147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
153 0.0173 0.0003 0.0169 
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154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0244 0.0003 0.0241 
171 0.0254 0.0003 0.0251 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0296 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0337 
180 0.0352 0.0003 0.0348 
181 0.0377 0.0003 0.0374 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0441 
185 0.0544 0.0003 0.0541 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0956 0.0003 0.0953 
191 0.1367 0.0003 0.1364 
192 0.1880 0.0003 0.1877 
193 0.5884 0.0003 0.5881 
194 0.1114 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0607 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0360 
200 0.0330 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0282 0.0003 0.0279 
203 0.0264 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 
216 0.0156 0.0003 0.0153 
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217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
279 0.0119 0.0003 0.0116 
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280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)

Total effective rainfall = 6.16(In)
 
peak flow rate in flood hydrograph = 9.28(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R S TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.0003 0.05 Q
 
0+10 0.0017 0.19 Q
 
0+15 0.0033 0.24 Q
 
0+20 0.0051 0.25 vQ
 
0+25 0.0068 0.26 vQ
 
0+30 0.0087 0.26 vQ
 
0+35 0.0105 0.27 vQ
 
0+40 0.0123 0.27 vQ
 
0+45 0.0142 0.27 vQ
 
0+50 0.0160 0.27 vQ
 
0+55 0.0179 0.27 vQ
 
1+ 0 0.0198 0.27 vQ
 
1+ 5 0.0217 0.27 vQ
 
1+10 0.0235 0.27 vQ
 
1+15 0.0254 0.27 vQ
 
1+20 0.0273 0.27 Q
 
1+25 0.0292 0.28 Q
 
1+30 0.0311 0.28 Q
 
1+35 0.0330 0.28 Q
 
1+40 0.0349 0.28 Q
 
1+45 0.0369 0.28 Q
 
1+50 0.0388 0.28 Q
 
1+55 0.0407 0.28 Q
 
2+ 0 0.0426 0.28 Q
 
2+ 5 0.0446 0.28 Q
 
2+10 0.0465 0.28 Q
 
2+15 0.0485 0.28 Q
 
2+20 0.0504 0.28 Q
 
2+25 0.0524 0.28 QV
 
2+30 0.0544 0.29 QV
 
2+35 0.0563 0.29 QV
 
2+40 0.0583 0.29 QV
 
2+45 0.0603 0.29 QV
 
2+50 0.0623 0.29 QV
 
2+55 0.0643 0.29 QV
 
3+ 0 0.0663 0.29 QV
 
3+ 5 0.0683 0.29 QV
 
3+10 0.0703 0.29 QV
 
3+15 0.0724 0.29 QV
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3+20 0.0744 0.29 IQv

3+25 0.0764 0.30 IQv

3+30 0.0785 0.30 IQ V
 
3+35 0.0805 0.30 IQ V
 
3+40 0.0826 0.30 IQ V
 
3+45 0.0846 0.30 IQ V
 
3+50 0.0867 0.30 IQ V
 
3+55 0.0888 0.30 IQ V
 
4+ 0 0.0909 0.30 IQ V
 
4+ 5 0.0930 0.30 IQ V
 
4+10 0.0951 0.30 IQ V
 
4+15 0.0972 0.31 IQ V
 
4+20 0.0993 0.31 IQ V
 
4+25 0.1014 0.31 IQ V
 
4+30 0.1035 0.31 IQ V
 
4+35 0.1057 0.31 IQ V
 
4+40 0.1078 0.31 IQ V
 
4+45 0.1100 0.31 IQ V
 
4+50 0.1121 0.31 IQ V
 
4+55 0.1143 0.31 IQ V
 
5+ 0 0.1165 0.32 IQ V
 
5+ 5 0.1186 0.32 IQ V
 
5+10 0.1208 0.32 IQ V
 
5+15 0.1230 0.32 IQ V
 
5+20 0.1252 0.32 Q V
 
5+25 0.1275 0.32 Q V
 
5+30 0.1297 0.32 Q V
 
5+35 0.1319 0.32 Q V
 
5+40 0.1342 0.33 Q V
 
5+45 0.1364 0.33 Q V
 
5+50 0.1387 0.33 Q V
 
5+55 0.1409 0.33 Q V
 
6+ 0 0.1432 0.33 Q V
 
6+ 5 0.1455 0.33 Q V
 
6+10 0.1478 0.33 Q V
 
6+15 0.1501 0.33 Q V
 
6+20 0.1524 0.34 Q V
 
6+25 0.1547 0.34 Q V
 
6+30 0.1571 0.34 Q V
 
6+35 0.1594 0.34 Q V
 
6+40 0.1618 0.34 Q V
 
6+45 0.1641 0.34 Q V
 
6+50 0.1665 0.34 Q V
 
6+55 0.1689 0.35 Q V
 
7+ 0 0.1713 0.35 Q V
 
7+ 5 0.1737 0.35 Q V
 
7+10 0.1761 0.35 Q V
 
7+15 0.1785 0.35 Q V
 
7+20 0.1810 0.35 Q V
 
7+25 0.1834 0.36 Q V
 
7+30 0.1859 0.36 Q V
 
7+35 0.1884 0.36 Q V
 
7+40 0.1908 0.36 Q V
 
7+45 0.1933 0.36 Q V
 
7+50 0.1958 0.36 Q V
 
7+55 0.1984 0.37 Q V
 
8+ 0 0.2009 0.37 Q V
 
8+ 5 0.2035 0.37 Q V
 
8+10 0.2060 0.37 Q V
 
8+15 0.2086 0.37 Q V
 
8+20 0.2112 0.38 Q V
 
8+25 0.2138 0.38 Q V
 
8+30 0.2164 0.38 Q V
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8+35 

v
 
0.2190 0.38 IQ v
 

8+40 0.2217 0.38 IQ
8+45 0.2243 0.39 Q v
 
8+50 0.2270 0.39 Q v
 
8+55 0.2297 0.39 Q v
 
9+ 0 0.2324 0.39 Q v
 
9+ 5 0.2351 0.39 Q v
 
9+10 0.2378 0.40 Q V
 
9+15 0.2406 0.40 Q V
 
9+20 0.2433 0.40 Q V
 
9+25 0.2461 0.40 Q V
 
9+30 0.2489 0.41 Q V
 
9+35 0.2517 0.41 Q V
 
9+40 0.2546 0.41 Q V
 
9+45 0.2574 0.41 Q V
 
9+50 0.2603 0.42 Q V
 
9+55 0.2632 0.42 Q V
 

10+ 0 0.2661 0.42 Q V
 
10+ 5 0.2690 0.42 Q V
 
10+10 0.2719 0.43 Q V
 
10+15 0.2749 0.43 Q V
 
10+20 0.2779 0.43 Q V
 
10+25 0.2809 0.44 Q V
 
10+30 0.2839 0.44 Q Iv
 
10+35 0.2870 0.44 Q Iv
 
10+40 0.2901 0.45 Q Iv
 
10+45 0.2932 0.45 Q Iv
 
10+50 0.2963 0.45 Q V
 
10+55 0.2994 0.46 Q V
 
11+ 0 0.3026 0.46 Q V
 
11+ 5 0.3058 0.46 Q V
 
11+10 0.3090 0.47 Q V
 
11+15 0.3122 0.47 Q V
 
11+20 0.3155 0.48 Q V
 
11+25 0.3188 0.48 Q V
 
11+30 0.3222 0.48 Q V
 
11+35 0.3255 0.49 Q V
 
11+40 0.3289 0.49 Q V
 
11+45 0.3323 0.50 Q V
 
11+50 0.3358 0.50 Q V
 
11+55 0.3393 0.51 Q V
 
12+ 0 0.3428 0.51 Q V
 
12+ 5 0.3461 0.49 Q V
 
12+10 0.3489 0.40 Q V
 
12+15 0.3515 0.38 Q V
 
12+20 0.3541 0.38 Q V
 
12+25 0.3567 0.38 Q V
 
12+30 0.3594 0.38 Q V
 
12+35 0.3620 0.39 Q V
 
12+40 0.3647 0.39 Q V
 
12+45 0.3675 0.40 Q V
 
12+50 0.3702 0.40 Q V
 
12+55 0.3731 0.41 Q V
 
13+ 0 0.3760 0.42 Q V
 
13+ 5 0.3789 0.43 Q V
 
13+10 0.3819 0.43 Q V
 
13+15 0.3849 0.44 Q V
 
13+20 0.3880 0.45 Q V
 
13+25 0.3911 0.46 Q V
 
13+30 0.3944 0.47 Q V
 
13+35 0.3977 0.48 Q V
 
13+40 0.4010 0.49 Q V
 
13+45 0.4044 0.50 Q V
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13+50 0.4080 0.51 Q I V
 
13+55 0.4115 0.52 Q I V
 
14+ 0 0.4152 0.54 Q I V
 
14+ 5 0.4190 0.55 Q I V
 
14+10 0.4229 0.56 Q I V
 
14+15 0.4269 0.58 Q I V
 
14+20 0.4310 0.60 Q I V
 
14+25 0.4352 0.61 Q I V
 
14+30 0.4396 0.63 Q I V
 
14+35 0.4441 0.65 Q I V
 
14+40 0.4487 0.68 Q I V
 
14+45 0.4536 0.70 Q I V
 
14+50 0.4586 0.73 Q V
 
14+55 0.4639 0.76 Q V
 
15+ 0 0.4694 0.80 Q V
 
15+ 5 0.4751 0.83 Q V
 
15+10 0.4812 0.88 Q V
 
15+15 0.4876 0.93 Q V
 
15+20 0.4944 0.99 Q V
 
15+25 0.5019 1.08 Q V
 
15+30 0.5104 1. 24 Q V
 
15+35 0.5198 1. 36 Q V
 
15+40 0.5302 1. 51 Q V
 
15+45 0.5418 1.68 Q V
 
15+50 0.5553 1. 96 Q V
 
15+55 0.5715 2.36 Q V
 
16+ 0 0.5935 3.19 Q V
 
16+ 5 0.6337 5.84 QV
 
16+10 0.6977 9.28 V Q
 
16+15 0.7289 4.53 Q V
 
16+20 0.7466 2.57 Q V
 
16+25 0.7593 1. 85 Q V
 
16+30 0.7692 1.44 Q V
 
16+35 0.7774 1.18 Q V
 
16+40 0.7844 1.03 Q V
 
16+45 0.7902 0.84 Q V
 
16+50 0.7954 0.76 Q Iv
 
16+55 0.8002 0.70 Q V
 
17+ 0 0.8047 0.65 Q V
 
17+ 5 0.8089 0.61 Q V
 
17+10 0.8128 0.57 Q V
 
17+15 0.8165 0.54 Q V
 
17+20 0.8201 0.52 Q V
 
17+25 0.8235 0.49 Q V
 
17+30 0.8267 0.47 Q V
 
17+35 0.8298 0.45 Q V
 
17+40 0.8329 0.44 Q V
 
17+45 0.8358 0.42 Q V
 
17+50 0.8386 0.41 Q V
 
17+55 0.8413 0.39 Q V
 
18+ 0 0.8439 0.38 Q V
 
18+ 5 0.8467 0.40 Q V
 
18+10 0.8500 0.48 Q V
 
18+15 0.8534 0.50 Q V
 
18+20 0.8568 0.49 Q V
 
18+25 0.8602 0.49 Q V
 
18+30 0.8635 0.48 Q V
 
18+35 0.8668 0.48 Q V
 
18+40 0.8700 0.47 Q V
 
18+45 0.8732 0.46 Q V
 
18+50 0.8763 0.45 Q V
 
18+55 0.8794 0.45 Q V
 
19+ 0 0.8824 0.44 Q V
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19+ 5 

V
 
0.8854 0.43 IQ V
 

19+10 0.8884 0.43 IQ
19+15 0.8913 0.42 IQ V
 
19+20 0.8942 0.42 Q V
 
19+25 0.8970 0.41 Q V
 
19+30 0.8998 0.41 Q V
 
19+35 0.9026 0.40 Q V
 
19+40 0.9053 0.40 Q V
 
19+45 0.9080 0.39 Q V
 
19+50 0.9107 0.39 Q V
 
19+55 0.9134 0.38 Q V
 
20+ 0 0.9160 0.38 Q V
 
20+ 5 0.9186 0.38 Q V
 
20+10 0.9211 0.37 Q V
 
20+15 0.9237 0.37 Q V
 
20+20 0.9262 0.37 Q V
 
20+25 0.9287 0.36 Q V
 
20+30 0.9311 0.36 Q V
 
20+35 0.9336 0.35 Q V
 
20+40 0.9360 0.35 Q V
 
20+45 0.9384 0.35 Q V
 
20+50 0.9408 0.35 Q V
 
20+55 0.9431 0.34 Q V
 
21+ 0 0.9455 0.34 Q V
 
21+ 5 0.9478 0.34 Q V
 
21+10 0.9501 0.33 Q V
 
21+15 0.9524 0.33 Q V
 
21+20 0.9546 0.33 Q V
 
21+25 0.9569 0.33 Q V
 
21+30 0.9591 0.32 Q V
 
21+35 0.9613 0.32 Q V
 
21+40 0.9635 0.32 Q V
 
21+45 0.9657 0.32 Q V
 
21+50 0.9679 0.31 Q V
 
21+55 0.9700 0.31 Q V
 
22+0 0.9721 0.31 Q V
 
22+ 5 0.9743 0.31 Q V
 
22+10 0.9764 0.31 Q V
 
22+15 0.9784 0.30 Q V
 
22+20 0.9805 0.30 Q V
 
22+25 0.9826 0.30 Q V
 
22+30 0.9846 0.30 Q V
 
22+35 0.9867 0.30 Q V
 
22+40 0.9887 0.29 Q V
 
22+45 0.9907 0.29 Q V
 
22+50 0.9927 0.29 Q V
 
22+55 0.9947 0.29 Q V
 
23+ 0 0.9966 0.29 Q V
 
23+ 5 0.9986 0.28 Q V
 
23+10 1. 0005 0.28 Q V
 
23+15 1.0025 0.28 Q V
 
23+20 1.0044 0.28 Q V
 
23+25 1. 0063 0.28 Q V
 
23+30 1.0082 0.28 Q V
 
23+35 1.0101 0.27 Q V
 
23+40 1.0120 0.27 Q V
 
23+45 1.0139 0.27 Q V
 
23+50 1.0157 0.27 Q V
 
23+55 1. 0176 0.27 Q V
 
24+ 0 1.0194 0.27 Q V
 
24+ 5 1.0209 0.22 Q V
 
24+10 1. 0214 0.07 Q V
 
24+15 1. 0216 0.03 Q V
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24+20 1.0217 0.01 Q I vi
 
24+25 1.0217 0.01 Q I vi
 
24+30 1. 0218 0.00 Q I vi
 
24+35 1. 0218 0.00 Q I v
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U nit H Y d r 0 g rap h A n a 1 y sis 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

Study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County synthetic unit Hydrology Method 
Manual date - August 1986 

program License Serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 4 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event year = 100 

Antecedent Moisture Condition 3 

English (in-lb) Input units used 

English Rainfall Data (Inches) Input values used 

English units used in output format 

Area averaged rainfall intensity isohyetal data: 
Sub-Area Duration Isohyetal
(AC.) (hours) (In)

Rainfall data for year 100 
0.00 1 1. 59 
0.49 1 0.01 

Rainfall data for year 100 
0.49 6 3.04 

Rainfall data for year 100 
0.49 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******** 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
No.(AMCII) NO.(AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
90.0 98.0 0.49 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) = 0.004 

********* Area-Averaged low loss rate fraction, Yb ********** 
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Area 

(AC.)
0.05 

Area 
Fract 
0.100 

SCS CN 
(AMC2)
90.0 

SCS CN 
(AMC3)
98.0 

S 

0.20 

pervious
vield Fr 

0.962 
0.44 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, v 
Area-averaged low loss fraction, vb = 0.038 

0.962 

User entry of time of concentration = 0.121 (hours)
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 
watershed area = 0.49(AC.)

Catchment Lag time = 0.096 hours
 
unit interval = 5.000 minutes
 
unit interval percentage of lag time = 86.4454
 
Hydrograph baseflow = O.OO(CFS)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (vb) = 0.038 (decimal)

VALLEV DEVELOPED s-Graph proportion = 0.467
 
VALLEV UNDEVELOPED s-Graph proportion 0.533
 
FOOTHILL s-Graph proportion 0.000
 
MOUNTAIN S-Graph proportion = 0.000
 
DESERT S-Graph proportion = -0.000
 

computed peak 5-minute rainfall = 0.004 (In)

computed peak 30-minute rainfall 0.008(In)

specified peak 1-hour rainfall = 0.010(In)

computed peak 3-hour rainfall = 0.333CIn)

specified peak 6-hour rainfall = 3.040(In)

specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors:
 
using a total area of 0.49(AC.) (Ref: fig. E-4)
 

5-minute factor = 1.000 Adjusted rainfall 0.004(In)

30-minute factor = 1.000 Adjusted rainfall 0.008(In)

1-hour factor = 1.000 Adjusted rainfall 0.010(In)

3-hour factor = 1.000 AdJusted rainfall 0.333(In)

6-hour factor = 1.000 Adjusted rainfall 3.040(In)

24-hour factor = 1.000 AdJusted rainfall 6.260(In)
 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 's' Graph unit Hydrograph
Number Mean values ((CFS)) 

(K = 5.93 (CFS)) 

1 14.173 0.840 
2 65.265 3.028 
3 87.173 1.298 
4 92.993 0.345 
5 95.812 0.167 
6 97.358 0.092 
7 98.449 0.065 
8 99.167 0.043 
9 99.652 0.029 

10 100.000 0.021 

Peak unit Adjusted mass rainfall uni t rai nfa11 
Number (In) (In)

1 0.0037 0.0037 
2 0.0049 0.0012 
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5

10

15

20

25

30

35

40

45

50

55

60

65

BASIN4.out 
3 0.0057 0.0009 
4 0.0064 0.0007 

0.0070 0.0006 
6 0.0076 0.0005 
7 0.0081 0.0005 
8 0.0085 0.0004 
9 0.0089 0.0004 

0.0093 0.0004 
11 0.0097 0.0004 
12 0.0100 0.0003 
13 0.0129 0.0029 
14 0.0164 0.0034 

0.0204 0.0040 
16 0.0250 0.0047 
17 0.0304 0.0053 
18 0.0365 0.0061 
19 0.0433 0.0069 

0.0510 0.0077 
21 0.0596 0.0086 
22 0.0692 0.0095 
23 0.0797 0.0105 
24 0.0913 0.0116 

0.1040 0.0127 
26 0.1179 0.0139 
27 0.1330 0.0151 
28 0.1493 0.0164 
29 0.1670 0.0177 

0.1861 0.0191 
31 0.2066 0.0205 
32 0.2286 0.0220 
33 0.2522 0.0236 
34 0.2774 0.0252 

0.3043 0.0269 
36 0.3329 0.0286 
37 0.3634 0.0304 
38 0.3956 0.0323 
39 0.4298 0.0342 

0.4660 0.0362 
41 0.5042 0.0382 
42 0.5445 0.0403 
43 0.5869 0.0425 
44 0.6316 0.0447 

0.6785 0.0470 
46 0.7278 0.0493 
47 0.7795 0.0517 
48 0.8337 0.0542 
49 0.8904 0.0567 

0.9497 0.0593 
51 1.0116 0.0619 
52 1. 0763 0.0647 
53 1.1437 0.0674 
54 1.2140 0.0703 

1. 2872 0.0732 
56 1. 3634 0.0762 
57 1. 4426 0.0792 
58 1.5249 0.0823 
59 1. 6104 0.0855 

1.6991 0.0887 
61 1.7911 0.0920 
62 1. 8865 0.0954 
63 1. 9853 0.0988 
64 2.0877 0.1023 

2.1935 0.1059 
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66 2.3030 0.1095 
67 2.4162 0.1132 
68 2.5332 0.1170 
69 2.6540 0.1208 
70 2.7787 0.1247 
71 2.9073 0.1287 
72 3.0400 0.1327 
73 3.0619 0.0219 
74 3.0837 0.0218 
75 3.1053 0.0216 
76 3.1269 0.0215 
77 3.1482 0.0214 
78 3.1695 0.0212 
79 3.1906 0.0211 
80 3.2116 0.0210 
81 3.2324 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3349 0.0203 
87 3.3550 0.0201 
88 3.3751 0.0200 
89 3.3950 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4737 0.0195 
94 3.4931 0.0194 
95 3.5124 0.0193 
96 3.5316 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5887 0.0189 

100 3.6075 0.0188 
101 3.6263 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6820 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7370 0.0182 
108 3.7551 0.0182 
109 3.7732 0.0181 
110 3.7912 0.0180 
111 3.8091 0.0179 
112 3.8270 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8976 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9498 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0014 0.0171 
123 4.0184 0.0171 
124 4.0354 0.0170 
125 4.0523 0.0169 
126 4.0692 0.0169 
127 4.0860 0.0168 
128 4.1027 0.0167 
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129 4.1194 0.0167 
130 4.1360 0.0166 
131 4.1525 0.0165 
132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2344 0.0163 
137 4.2506 0.0162 
138 4.2667 0.0161 
139 4.2828 0.0161 
140 4.2988 0.0160 
141 4.3148 0.0160 
142 4.3307 0.0159 
143 4.3466 0.0159 
144 4.3624 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4095 0.0157 
148 4.4251 0.0156 
149 4.4407 0.0156 
150 4.4562 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5024 0.0154 
154 4.5177 0.0153 
155 4.5330 0.0153 
156 4.5482 0.0152 
157 4.5633 0.0152 
158 4.5785 0.0151 
159 4.5935 0.0151 
160 4.6086 0.0150 
161 4.6235 0.0150 
162 4.6385 0.0149 
163 4.6534 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7419 0.0146 
170 4.7565 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8432 0.0144 
177 4.8575 0.0143 
178 4.8718 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9567 0.0141 
185 4.9707 0.0140 
186 4.9847 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
190 5.0403 0.0138 
191 5.0541 0.0138 
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192 5.0678 0.0138 
193 5.0816 0.0137 
194 5.0953 0.0137 
195 5.1089 0.0137 
196 5.1226 0.0136 
197 5.1362 0.0136 
198 5.1497 0.0136 
199 5.1633 0.0135 
200 5.1768 0.0135 
201 5.1903 0.0135 
202 5.2037 0.0134 
203 5.2171 0.0134 
204 5.2305 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2837 0.0133 
209 5.2969 0.0132 
210 5.3101 0.0132 
211 5.3232 0.0132 
212 5.3364 0.0131 
213 5.3495 0.0131 
214 5.3625 0.0131 
215 5.3756 0.0130 
216 5.3886 0.0130 
217 5.4016 0.0130 
218 5.4145 0.0130 
219 5.4275 0.0129 
220 5.4404 0.0129 
221 5.4532 0.0129 
222 5.4661 0.0128 
223 5.4789 0.0128 
224 5.4917 0.0128 
225 5.5044 0.0128 
226 5.5172 0.0127 
227 5.5299 0.0127 
228 5.5426 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6056 0.0125 
234 5.6181 0.0125 
235 5.6306 0.0125 
236 5.6430 0.0125 
237 5.6555 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6927 0.0124 
241 5.7050 0.0123 
242 5.7174 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7542 0.0122 
246 5.7664 0.0122 
247 5.7786 0.0122 
248 5.7908 0.0122 
249 5.8029 0.0122 
250 5.8151 0.0121 
251 5.8272 0.0121 
252 5.8393 0.0121 
253 5.8513 0.0121 
254 5.8634 0.0120 
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255 5.8754 0.0120 
256 5.8874 0.0120 
257 5.8993 0.0120 
258 5.9113 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9589 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0061 0.0118 
267 6.0179 0.0118 
268 6.0296 0.0117 
269 6.0413 0.0117 
270 6.0530 0.0117 
271 6.0647 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1343 0.0115 
278 6.1458 0.0115 
279 6.1573 0.0115 
280 6.1688 0.0115 
281 6.1803 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2487 0.0114 
288 6.2600 0.0113 

Unit unit Unit Effective 
Period Rainfall Soil-LOSS Rainfall 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110 
2 0.0114 0.0003 0.0110 
3 0.0114 0.0003 0.0111 
4 0.0114 0.0003 0.0111 
5 0.0115 0.0003 0.0111 
6 0.0115 0.0003 0.0111 
7 0.0115 0.0003 0.0112 
8 0.0115 0.0003 0.0112 
9 0.0116 0.0003 0.0112 

10 0.0116 0.0003 0.0113 
11 0.0116 0.0003 0.0113 
12 0.0117 0.0003 0.0113 
13 0.0117 0.0003 0.0114 
14 0.0117 0.0003 0.0114 
15 0.0118 0.0003 0.0114 
16 0.0118 0.0003 0.0114 
17 0.0118 0.0003 0.0115 
18 0.0118 0.0003 0.0115 
19 0.0119 0.0003 0.0116 
20 0.0119 0.0003 0.0116 
21 0.0119 0.0003 0.0116 
22 0.0120 0.0003 0.0116 
23 0.0120 0.0003 0.0117 
24 0.0120 0.0003 0.0117 
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25 0.0121 0.0003 0.0118 
26 0.0121 0.0003 0.0118 
27 0.0122 0.0003 0.0118 
28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.013 5 0.0003 0.0131 
60 0.013 5 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.013 5 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
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88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
90 0.0153 0.0003 0.0149 
91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.1327 0.0003 0.1324 
146 0.1287 0.0003 0.1283 
147 0.1208 0.0003 0.1205 
148 0.1170 0.0003 0.1166 
149 0.1095 0.0003 0.1092 
150 0.1059 0.0003 0.1055 
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151 0.0988 0.0003 0.0985 
152 0.0954 0.0003 0.0951 
153 0.0887 0.0003 0.0884 
154 0.0855 0.0003 0.0852 
155 0.0792 0.0003 0.0789 
156 0.0762 0.0003 0.0758 
157 0.0703 0.0003 0.0700 
158 0.0674 0.0003 0.0671 
159 0.0619 0.0003 0.0616 
160 0.0593 0.0003 0.0590 
161 0.0542 0.0003 0.0538 
162 0.0517 0.0003 0.0514 
163 0.0470 0.0003 0.0466 
164 0.0447 0.0003 0.0443 
165 0.0403 0.0003 0.0400 
166 0.0382 0.0003 0.0379 
167 0.0342 0.0003 0.0339 
168 0.0323 0.0003 0.0319 
169 0.0286 0.0003 0.0283 
170 0.0269 0.0003 0.0266 
171 0.0236 0.0003 0.0233 
172 0.0220 0.0003 0.0217 
173 0.0191 0.0003 0.0187 
174 0.0177 0.0003 0.0174 
175 0.0151 0.0003 0.0148 
176 0.0139 0.0003 0.013 5 
177 0.0116 0.0003 0.0113 
178 0.0105 0.0003 0.0102 
179 0.0086 0.0003 0.0083 
180 0.0077 0.0003 0.0074 
181 0.0061 0.0002 0.0058 
182 0.0053 0.0002 0.0051 
183 0.0040 0.0002 0.0039 
184 0.0034 0.0001 0.0033 
185 0.0003 0.0000 0.0003 
186 0.0004 0.0000 0.0003 
187 0.0004 0.0000 0.0004 
188 0.0004 0.0000 0.0004 
189 0.0005 0.0000 0.0005 
190 0.0006 0.0000 0.0006 
191 0.0009 0.0000 0.0008 
192 0.0012 0.0000 0.0011 
193 0.0037 0.0001 0.0036 
194 0.0007 0.0000 0.0007 
195 0.0005 0.0000 0.0005 
196 0.0004 0.0000 0.0004 
197 0.0029 0.0001 0.0028 
198 0.0047 0.0002 0.0045 
199 0.0069 0.0003 0.0066 
200 0.0095 0.0003 0.0092 
201 0.0127 0.0003 0.0124 
202 0.0164 0.0003 0.0160 
203 0.0205 0.0003 0.0202 
204 0.0252 0.0003 0.0249 
205 0.0304 0.0003 0.0301 
206 0.0362 0.0003 0.0358 
207 0.0425 0.0003 0.0421 
208 0.0493 0.0003 0.0490 
209 0.0567 0.0003 0.0564 
210 0.0647 0.0003 0.0643 
211 0.0732 0.0003 0.0729 
212 0.0823 0.0003 0.0820 
213 0.0920 0.0003 0.0917 
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214 0.1023 0.0003 0.1020 
215 0.1132 0.0003 0.1129 
216 0.1247 0.0003 0.1244 
217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
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277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
279 0.0119 0.0003 0.0116 
280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.09(rn)

Total effective rainfall = 6.17(rn)

peak flow rate in flood hydrograph = 0.68(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H OUR 5 TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.0004 0.04 Q
 
0+15 0.0007 0.06 Q

0+20 0.0012 0.06 Q
 
0+25 0.0016 0.06 Q
 
0+30 0.0020 0.06 Q
 
0+35 0.0025 0.06 Q
 
0+40 0.0029 0.07 Q
 
0+45 0.0034 0.07 Q
 
0+50 0.0039 0.07 Q
 
0+55 0.0043 0.07 Q
 
1+ 0 0.0048 0.07 Q
 
1+ 5 0.0052 0.07 Q
 
1+10 0.0057 0.07 Q
 
1+15 0.0062 0.07 Q
 
1+20 0.0066 0.07 QV
 
1+25 0.0071 0.07 QV
 
1+30 0.0076 0.07 QV

1+35 0.0080 0.07 QV
 
1+40 0.0085 0.07 QV

1+45 0.0090 0.07 QV
 
1+50 0.0094 0.07 QV
 
1+55 0.0099 0.07 QV
 
2+ 0 0.0104 0.07 QV
 
2+ 5 0.0109 0.07 QV

2+10 0.0114 0.07 QV
 
2+15 0.0118 0.07 QV
 
2+20 0.0123 0.07 QV
 
2+25 0.0128 0.07 Q v
 
2+30 0.0133 0.07 Q v
 
2+35 0.0138 0.07 Q v
 
2+40 0.0143 0.07 Q v
 
2+45 0.0147 0.07 Q v
 
2+50 0.0152 0.07 Q v
 
2+55 0.0157 0.07 Q v
 
3+ 0 0.0162 0.07 Q v
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3+ 5 0.0167 0.07 Q V
 
3+10 0.0172 0.07 Q V
 
3+15 0.0177 0.07 Q V
 
3+20 0.0182 0.07 Q V
 
3+25 0.0187 0.07 Q V
 
3+30 0.0192 0.07 Q V
 
3+35 0.0197 0.07 Q V
 
3+40 0.0202 0.07 Q V
 
3+45 0.0207 0.07 Q V
 
3+50 0.0212 0.07 Q V
 
3+55 0.0218 0.07 Q V
 
4+ 0 0.0223 0.07 Q V
 
4+ 5 0.0228 0.07 Q V
 
4+10 0.0233 0.07 Q V
 
4+15 0.0238 0.08 Q V
 
4+20 0.0243 0.08 Q V
 
4+25 0.0249 0.08 Q V
 
4+30 0.0254 0.08 Q V
 
4+35 0.0259 0.08 Q V
 
4+40 0.0264 0.08 Q V
 
4+45 0.0270 0.08 Q V
 
4+50 0.0275 0.08 Q V
 
4+55 0.0280 0.08 Q V
 
5+ 0 0.0286 0.08 Q V
 
5+ 5 0.0291 0.08 Q V
 
5+10 0.0296 0.08 Q V
 
5+15 0.0302 0.08 Q V
 
5+20 0.0307 0.08 Q V
 
5+25 0.0313 0.08 Q V
 
5+30 0.0318 0.08 Q V
 
5+35 0.0324 0.08 Q V
 
5+40 0.0329 0.08 Q V
 
5+45 0.0335 0.08 Q V
 
5+50 0.0340 0.08 Q V
 
5+55 0.0346 0.08 Q V
 
6+ 0 0.0351 0.08 Q V
 
6+ 5 0.0357 0.08 Q V
 
6+10 0.0363 0.08 Q V
 
6+15 0.0368 0.08 Q V
 
6+20 0.0374 0.08 Q V
 
6+25 0.0380 0.08 Q V
 
6+30 0.0386 0.08 Q V
 
6+35 0.0391 0.08 Q V
 
6+40 0.0397 0.08 Q V
 
6+45 0.0403 0.08 Q V
 
6+50 0.0409 0.08 Q V
 
6+55 0.0415 0.09 Q V
 
7+ 0 0.0420 0.09 Q V
 
7+ 5 0.0426 0.09 Q V
 
7+10 0.0432 0.09 Q V
 
7+15 0.0438 0.09 Q V
 
7+20 0.0444 0.09 Q V
 
7+25 0.0450 0.09 Q V
 
7+30 0.0456 0.09 Q V
 
7+35 0.0462 0.09 Q V
 
7+40 0.0469 0.09 Q V
 
7+45 0.0475 0.09 Q V
 
7+50 0.0481 0.09 Q V
 
7+55 0.0487 0.09 Q V
 
8+ 0 0.0493 0.09 Q V
 
8+ 5 0.0500 0.09 Q V
 
8+10 0.0506 0.09 Q V
 
8+15 0.0512 0.09 Q V
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8+20 0.0519 0.09 Q V
 
8+25 0.0525 0.09 Q V
 
8+30 0.0531 0.09 Q V
 
8+35 0.0538 0.09 Q V
 
8+40 0.0544 0.09 Q V
 
8+45 0.0551 0.09 Q V
 
8+50 0.0558 0.10 Q V
 
8+55 0.0564 0.10 Q V
 
9+ 0 0.0571 0.10 Q V
 
9+ 5 0.0577 0.10 Q V
 
9+10 0.0584 0.10 Q V
 
9+15 0.0591 0.10 Q V
 
9+20 0.0598 0.10 Q V
 
9+25 0.0605 0.10 Q V
 
9+30 0.0611 0.10 Q V
 
9+35 0.0618 0.10 Q V
 
9+40 0.0625 0.10 Q V
 
9+45 0.0632 0.10 Q V
 
9+50 0.0639 0.10 Q V
 
9+55 0.0646 0.10 Q V
 

10+ 0 0.0654 0.10 Q V
 
10+ 5 0.0661 0.10 Q V
 
10+10 0.0668 0.11 Q V
 
10+15 0.0675 0.11 Q V
 
10+20 0.0683 0.11 Q V
 
10+25 0.0690 0.11 Q V
 
10+30 0.0698 0.11 Q V
 
10+35 0.0705 0.11 Q V
 
10+40 0.0713 0.11 Q V
 
10+45 0.0720 0.11 Q V
 
10+50 0.0728 0.11 Q V
 
10+55 0.0736 0.11 Q V
 
11+ 0 0.0743 0.11 Q V
 
11+ 5 0.0751 0.11 Q V
 
11+10 0.0759 0.11 Q V
 
11+15 0.0767 0.12 Q V
 
11+20 0.0775 0.12 Q V
 
11+25 0.0783 0.12 Q V
 
11+30 0.0792 0.12 Q V
 
11+35 0.0800 0.12 Q V
 
11+40 0.0808 0.12 Q V
 
11+45 0.0816 0.12 Q V
 
11+50 0.0825 0.12 Q V
 
11+55 0.0834 0.12 Q V
 
12+ 0 0.0842 0.13 Q V
 
12+ 5 0.0857 0.22 Q V
 
12+10 0.0895 0.55 Q V
 
12+15 0.0942 0.68 Q V
 
12+20 0.0989 0.68 Q V
 
12+25 0.1035 0.67 Q V
 
12+30 0.1080 0.65 Q V
 
12+35 0.1123 0.63 Q V
 
12+40 0.1164 0.60 Q V
 
12+45 0.1204 0.57 Q V
 
12+50 0.1241 0.54 Q V
 
12+55 0.1277 0.52 Q V
 
13+ 0 0.1310 0.49 Q V
 
13+ 5 0.1342 0.46 Q Iv
 
13+10 0.1372 0.43 Q Iv
 
13+15 0.1400 0.41 Q I V
 
13+20 0.1426 0.38 Q I V
 
13+25 0.1451 0.36 Q I V
 
13+30 0.1474 0.33 Q I V
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13+35 

V
 
0.1495 0.31 IQ V
 

13+40 0.1515 0.29 IQ
13+45 0.1534 0.27 IQ V
 
13+50 0.1551 0.25 Q V
 
13+55 0.1567 0.23 Q V
 
14+ 0 0.1582 0.21 Q V
 
14+ 5 0.1595 0.20 Q V
 
14+10 0.1608 0.18 Q V
 
14+15 0.1619 0.16 Q V
 
14+20 0.1629 0.15 Q V
 
14+25 0.1638 0.13 Q V
 
14+30 0.1647 0.12 Q V
 
14+35 0.1654 0.11 Q V
 
14+40 0.1661 0.10 Q V
 
14+45 0.1666 0.08 Q V
 
14+50 0.1671 0.07 Q V
 
14+55 0.1676 0.06 Q V
 
15+ 0 0.1680 0.06 Q V
 
15+ 5 0.1683 0.05 Q V
 
15+10 0.1686 0.04 Q V
 
15+15 0.1688 0.03 Q V
 
15+20 0.1690 0.03 Q V
 
15+25 0.1691 0.02 Q V
 
15+30 0.1692 0.01 Q V
 
15+35 0.1692 0.01 Q V
 
15+40 0.1693 0.00 Q V
 
15+45 0.1693 0.00 Q V
 
15+50 0.1693 0.00 Q V
 
15+55 0.1693 0.00 Q V
 
16+ 0 0.1694 0.00 Q V
 
16+ 5 0.1694 0.01 Q V
 
16+10 0.1695 0.01 Q V
 
16+15 0.1696 0.01 Q V
 
16+20 0.1696 0.00 Q V
 
16+25 0.1696 0.01 Q V
 
16+30 0.1697 0.01 Q V
 
16+35 0.1699 0.02 Q V
 
16+40 0.1701 0.03 Q V
 
16+45 0.1705 0.05 Q V
 
16+50 0.1709 0.07 Q V
 
16+55 0.1715 0.09 Q V
 
17+ 0 0.1723 0.11 Q V
 
17+ 5 0.1732 0.14 Q V
 
17+10 0.1743 0.17 Q V
 
17+15 0.1757 0.20 Q V
 
17+20 0.1773 0.23 Q V
 
17+25 0.1792 0.27 IQ V
 
17+30 0.1814 0.31 IQ V
 
17+35 0.1838 0.36 IQ V
 
17+40 0.1867 0.41 IQ V
 
17+45 0.1898 0.46 IQ V
 
17+50 0.1934 0.52 I Q V
 
17+55 0.1974 0.58 I Q Iv
 
18+ 0 0.2018 0.64 I Q I V
 
18+ 5 0.2060 0.61 I Q I V
 
18+10 0.2082 0.32 IQ I V
 
18+15 0.2095 0.19 Q I V
 
18+20 0.2106 0.16 Q I V
 
18+25 0.2116 0.14 Q I V
 
18+30 0.2125 0.13 Q I V
 
18+35 0.2134 0.13 Q I V
 
18+40 0.2142 0.12 Q I V
 
18+45 0.2150 0.12 Q I V
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18+50 0.2158 0.11 Q I V
 
18+55 0.2166 0.11 Q I V
 
19+ 0 0.2173 0.11 Q I V
 
19+ 5 0.2181 0.11 Q I V
 
19+10 0.2188 0.11 Q I V
 
19+15 0.2195 0.10 Q I V
 
19+20 0.2202 0.10 Q I V
 
19+25 0.2209 0.10 Q I V
 
19+30 0.2216 0.10 Q I V
 
19+35 0.2223 0.10 Q I V
 
19+40 0.2230 0.10 Q I V
 
19+45 0.2236 0.10 Q I V
 
19+50 0.2243 0.10 Q I V
 
19+55 0.2250 0.09 Q I V
 
20+ 0 0.2256 0.09 Q I V
 
20+ 5 0.2262 0.09 Q I V
 
20+10 0.2269 0.09 Q I V
 
20+15 0.2275 0.09 Q I V
 
20+20 0.2281 0.09 Q I V
 
20+25 0.2287 0.09 Q I V
 
20+30 0.2293 0.09 Q I V
 
20+35 0.2299 0.09 Q I V
 
20+40 0.2305 0.09 Q I V
 
20+45 0.2311 0.09 Q I V
 
20+50 0.2317 0.09 Q I V
 
20+55 0.2323 0.08 Q I V
 
21+ 0 0.2329 0.08 Q V
 
21+ 5 0.2334 0.08 Q V
 
21+10 0.2340 0.08 Q V
 
21+15 0.2346 0.08 Q V
 
21+20 0.2351 0.08 Q V
 
21+25 0.2357 0.08 Q V
 
21+30 0.2362 0.08 Q V
 
21+35 0.2368 0.08 Q V
 
21+40 0.2373 0.08 Q V
 
21+45 0.2379 0.08 Q V
 
21+50 0.2384 0.08 Q V
 
21+55 0.2389 0.08 Q V
 
22+ 0 0.2394 0.08 Q V
 
22+ 5 0.2400 0.08 Q V
 
22+10 0.2405 0.08 Q V
 
22+15 0.2410 0.07 Q V
 
22+20 0.2415 0.07 Q V
 
22+25 0.2420 0.07 Q V
 
22+30 0.2425 0.07 Q V
 
22+35 0.2430 0.07 Q V
 
22+40 0.2435 0.07 Q V
 
22+45 0.2440 0.07 Q V
 
22+50 0.2445 0.07 Q V
 
22+55 0.2450 0.07 Q V
 
23+ 0 0.2455 0.07 Q V
 
23+ 5 0.2460 0.07 Q V
 
23+10 0.2465 0.07 Q V
 
23+15 0.2469 0.07 Q V
 
23+20 0.2474 0.07 Q V
 
23+25 0.2479 0.07 Q V
 
23+30 0.2483 0.07 Q V
 
23+35 0.2488 0.07 Q V
 
23+40 0.2493 0.07 Q V
 
23+45 0.2497 0.07 Q V
 
23+50 0.2502 0.07 Q V
 
23+55 0.2507 0.07 Q V
 
24+ 0 0.2511 0.07 Q V
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vi 
vi 
vi 
vi 
vi 
vi 
vi 
vi 
vi 
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24+ 5 0.2515 0.06 Q 
24+10 0.2517 0.02 Q 
24+15 0.2517 0.01 Q 
24+20 0.2517 0.00 Q 
24+25 0.2518 0.00 Q 
24+30 0.2518 0.00 Q 
24+35 0.2518 0.00 Q 
24+40 0.2518 0.00 Q
 
24+45 0.2518 0.00 Q
 

I
I
I
I
I
I
I
I
I
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U n t H Y d r 0 g rap h A n a 1 y sis 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

Study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County synthetic unit Hydrology Method 
Manual date - August 1986 

program License Serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 5 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event vear = 100 

Antecedent Moisture Condition 3 

English (in-lb) Input Units used 

English Rainfall Data (Inches) Input values used 

English units used in output format 

Area averaged rainfall intensity isohyetal data: 
Sub-Area Duration Isohyetal
(AC. ) (hours) (In)

Rainfall data for year 100 
0.61 1 1. 59 

Rainfall data for year 100 
0.61 6 3.04 

Rainfall data for year 100 
0.61 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******..,,,..,,, 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO. (AMC 3) (AC. ) Fraction (In/Hr) (dec.) (In/Hr)
90.0 98.0 0.61 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) 0.004 

Area-Averaged low loss rate fraction, vb ********..,t;* 

Area Area SCS CN SCS CN S pervious 
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(AC.)

0.06 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

Yield Fr 
0.962 

0.55 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, Y = 0.962 
Area-averaged low loss fraction, Yb = 0.038 
user entry of time of concentration = 0.115 (hours) 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
watershed area = 0.61(AC.)
Catchment Lag time = 0.092 hours 
Unit interval = 5.000 minutes 
unit interval percentage of lag time = 90.3205 
Hydrograph baseflow = O.OO(CFS)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (Yb) = 0.038 (decimal)

VALLEY DEVELOPED S-Graph proportion = 0.467
 
VALLEY UNDEVELOPED S-Graph proportion = 0.533
 
FOOTHILL S-Graph proportion = 0.000
 
MOUNTAIN s-Graph proportion = 0.000
 
DESERT S-Graph proportion = -0.000
 

Computed peak 5-minute rainfall = 0.588(In)

Computed peak 30-minute rainfall = 1.205(In)

specified peak I-hour rainfall = 1.590(In)

Computed peak 3-hour rainfall = 2.366(In)

Specified peak 6-hour rainfall = 3.040(In)

specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors: 
using a total area of 0.61(AC.) (Ref: fig. E-4) 

5-minute factor = 1.000 Adjusted rainfall = 0.588(In)
30-minute factor = 1.000 Adjusted rainfall 1. 205 (In)
I-hour factor = 1.000 AdJusted rai nfall = 1. 590(In)
3-hour factor = 1.000 Adjusted rainfall 2.366(In)
6-hour factor = 1.000 Ad~usted rainfall 3.040(In)
24-hour factor = 1.000 AdJusted rainfall 6.260(In) 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

's' Graph
Mean values 

unit Hydrograph
((CFS)) 

(K = 7.38 (CFS)) 

1 15.302 1.129 
2 67.767 3.870 
3 88.138 1. 503 
4 93.816 0.419 
5 96.166 0.173 
6 97.668 0.111 
7 98.690 0.075 
8 99.343 0.048 
9 100.000 0.024 

Peak unit 
Number 

1 

Adjusted mass 
(In)

0.5885 

rainfall unit rainfall 
(In)

0.5885 
2 0.7765 0.1880 
3 0.9132 0.1367 
4 1.0246 0.1114 
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5

10

15

20

25

30

35

40

45

50

55

60

65

BASIN5.out 
1.1202 0.0957 

6 1. 2050 0.0847 
7 1.2816 0.0766 
8 1. 3519 0.0703 
9 1.4171 0.0652 

1.4781 0.0610 
11 1.5356 0.0574 
12 1. 5900 0.0544 
13 1.6367 0.0467 
14 1.6811 0.0445 

1. 7236 0.0425 
16 1. 7643 0.0407 
17 1. 8035 0.0391 
18 1.8411 0.0377 
19 1.8775 0.0364 

1. 9127 0.0352 
21 1.9467 0.0341 
22 1.9798 0.0330 
23 2.0118 0.0321 
24 2.0431 0.0312 

2.0735 0.0304 
26 2.1031 0.0296 
27 2.1320 0.0289 
28 2.1602 0.0282 
29 2.1878 0.0276 

2.2148 0.0270 
31 2.2412 0.0264 
32 2.2671 0.0259 
33 2.2925 0.0254 
34 2.3174 0.0249 

2.3418 0.0244 
36 2.3658 0.0240 
37 2.3894 0.0236 
38 2.4125 0.0232 
39 2.4353 0.0228 

2.4577 0.0224 
41 2.4798 0.0221 
42 2.5015 0.0217 
43 2.5229 0.0214 
44 2.5439 0.0211 

2.5647 0.0208 
46 2.5852 0.0205 
47 2.6054 0.0202 
48 2.6253 0.0199 
49 2.6449 0.0197 

2.6643 0.0194 
51 2.6835 0.0192 
52 2.7024 0.0189 
53 2.7211 0.0187 
54 2.7395 0.0185 

2.7578 0.0182 
56 2.7758 0.0180 
57 2.7937 0.0178 
58 2.8113 0.0176 
59 2.8287 0.0174 

2.8460 0.0172 
61 2.8630 0.0171 
62 2.8799 0.0169 
63 2.8966 0.0167 
64 2.9132 0.0165 

2.9296 0.0164 
66 2.9458 0.0162 
67 2.9619 0.0161 
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68 2.9778 0.0159 
69 2.9936 0.0158 
70 3.0092 0.0156 
71 3.0247 0.0155 
72 3.0400 0.0153 
73 3.0619 0.0219 
74 3.0837 0.0218 
75 3.1053 0.0216 
76 3.1269 0.0215 
77 3.1482 0.0214 
78 3.1695 0.0212 
79 3.1906 0.0211 
80 3.2115 0.0210 
81 3.2324 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3349 0.0203 
87 3.3550 0.0201 
88 3.3751 0.0200 
89 3.3950 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4737 0.0195 
94 3.4931 0.0194 
95 3.5124 0.0193 
96 3.5316 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5887 0.0189 

100 3.6075 0.0188 
101 3.6263 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6820 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7370 0.0182 
108 3.7551 0.0182 
109 3.7732 0.0181 
110 3.7912 0.0180 
111 3.8091 0.0179 
112 3.8270 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8976 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9498 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0014 0.0171 
123 4.0184 0.0171 
124 4.0354 0.0170 
125 4.0523 0.0169 
126 4.0692 0.0169 
127 4.0860 0.0168 
128 4.1027 0.0167 
129 4.1194 0.0167 
130 4.1360 0.0166 
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131 4.1525 0.0165 
132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2344 0.0163 
137 4.2506 0.0162 
138 4.2667 0.0161 
139 4.2828 0.0161 
140 4.2988 0.0160 
141 4.3148 0.0160 
142 4.3307 0.0159 
143 4.3466 0.0159 
144 4.3624 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4095 0.0157 
148 4.4251 0.0156 
149 4.4407 0.0156 
150 4.4562 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5024 0.0154 
154 4.5177 0.0153 
155 4.5329 0.0153 
156 4.5482 0.0152 
157 4.5633 0.0152 
158 4.5785 0.0151 
159 4.5935 0.0151 
160 4.6086 0.0150 
161 4.6235 0.0150 
162 4.6385 0.0149 
163 4.6534 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7419 0.0146 
170 4.7565 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8432 0.0144 
177 4.8575 0.0143 
178 4.8718 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9567 0.0141 
185 4.9707 0.0140 
186 4.9847 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
190 5.0403 0.0138 
191 5.0541 0.0138 
192 5.0678 0.0138 
193 5.0816 0.0137 
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194 5.0953 0.0137 
195 5.1089 0.0137 
196 5.1226 0.0136 
197 5.1362 0.0136 
198 5.1497 0.0136 
199 5.1633 0.0135 
200 5.1768 0.0135 
201 5.1903 0.0135 
202 5.2037 0.0134 
203 5.2171 0.0134 
204 5.2305 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2837 0.0133 
209 5.2969 0.0132 
210 5.3101 0.0132 
211 5.3232 0.0132 
212 5.3364 0.0131 
213 5.3495 0.0131 
214 5.3625 0.0131 
215 5.3756 0.0130 
216 5.3886 0.0130 
217 5.4016 0.0130 
218 5.4145 0.0130 
219 5.4275 0.0129 
220 5.4404 0.0129 
221 5.4532 0.0129 
222 5.4661 0.0128 
223 5.4789 0.0128 
224 5.4917 0.0128 
225 5.5044 0.0128 
226 5.5172 0.0127 
227 5.5299 0.0127 
228 5.5426 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6056 0.0125 
234 5.6181 0.0125 
235 5.6306 0.0125 
236 5.6430 0.0125 
237 5.6555 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6927 0.0124 
241 5.7050 0.0123 
242 5.7174 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7542 0.0122 
246 5.7664 0.0122 
247 5.7786 0.0122 
248 5.7908 0.0122 
249 5.8029 0.0122 
250 5.8151 0.0121 
251 5.8272 0.0121 
252 5.8393 0.0121 
253 5.8513 0.0121 
254 5.8634 0.0120 
255 5.8754 0.0120 
256 5.8874 0.0120 
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257 5.8993 0.0120 
258 5.9113 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9589 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0061 0.0118 
267 6.0178 0.0118 
268 6.0296 0.0117 
269 6.0413 0.0117 
270 6.0530 0.0117 
271 6.0647 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1343 0.0115 
278 6.1458 0.0115 
279 6.1573 0.0115 
280 6.1688 0.0115 
281 6.1802 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2487 0.0114 
288 6.2600 0.0113 

unit unit Unit Effective 
period Rai nfall soil-LOSS Rai nfall 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110
 
2 0.0114 0.0003 0.0110
 
3 0.0114 0.0003 0.0111
 
4 0.0114 0.0003 0.0111
 
5 0.0115 0.0003 0.0111
 
6 0.0115 0.0003 0.0111
 
7 0.0115 0.0003 0.0112
 
8 0.0115 0.0003 0.0112
 
9 0.0116 0.0003 0.0112
 

10 0.0116 0.0003 0.0113
 
11 0.0116 0.0003 0.0113
 
12 0.0117 0.0003 0.0113
 
13 0.0117 0.0003 0.0114
 
14 0.0117 0.0003 0.0114
 
15 0.0118 0.0003 0.0114
 
16 0.0118 0.0003 0.0114
 
17 0.0118 0.0003 0.0115
 
18 0.0118 0.0003 0.0115
 
19 0.0119 0.0003 0.0116
 
20 0.0119 0.0003 0.0116
 
21 0.0119 0.0003 0.0116
 
22 0.0120 0.0003 0.0116
 
23 0.0120 0.0003 0.0117
 
24 0.0120 0.0003 0.0117
 
25 0.0121 0.0003 0.0118
 
26 0.0121 0.0003 0.0118
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27 0.0122 0.0003 0.0118 
28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.0135 0.0003 0.0131 
60 0.013 5 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.0135 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
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90 0.0153 0.0003 0.0149 
91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.0153 0.0003 0.0150 
146 0.0155 0.0003 0.0151 
147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
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153 0.0172 0.0003 0.0169 
154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0244 0.0003 0.0241 
171 0.0254 0.0003 0.0250 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0296 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0337 
180 0.0352 0.0003 0.0348 
181 0.0377 0.0003 0.0373 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0441 
185 0.0544 0.0003 0.0541 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0957 0.0003 0.0953 
191 0.1367 0.0003 0.1364 
192 0.1880 0.0003 0.1877 
193 0.5885 0.0003 0.5881 
194 0.1114 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0607 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0360 
200 0.0330 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0282 0.0003 0.0279 
203 0.0264 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 

page 10 



BASIN5.out 
216 0.0156 0.0003 0.0153 
217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
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279 0.0119 0.0003 0.0116 
280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)

Total effective rainfall = 6.16(In)
 
peak flow rate in flood hydrograph = 2.78(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R S TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.0010 0.07 Q
 
0+20 0.0015 0.08 Q
 
0+25 0.0020 0.08 Q
 
0+30 0.0026 0.08 Q
 
0+35 0.0031 0.08 Q
 
0+40 0.0037 0.08 Q
 
0+45 0.0043 0.08 Q
 
0+50 0.0048 0.08 Q
 
0+55 0.0054 0.08 Q
 
1+ 0 0.0060 0.08 Q
 
1+ 5 0.0065 0.08 Q
 
1+10 0.0071 0.08 Q
 
1+15 0.0077 0.08 Q
 
1+20 0.0083 0.08 QV
 
1+25 0.0089 0.08 QV
 
1+30 0.0094 0.08 QV
 
1+35 0.0100 0.08 QV
 
1+40 0.0106 0.08 QV
 
1+45 0.0112 0.09 QV
 
1+50 0.0118 0.09 QV
 
1+55 0.0124 0.09 QV
 
2+ 0 0.0130 0.09 QV
 
2+ 5 0.0135 0.09 QV
 
2+10 0.0141 0.09 QV
 
2+15 0.0147 0.09 QV
 
2+20 0.0153 0.09 QV
 
2+25 0.0159 0.09 Q v
 
2+30 0.0165 0.09 Q v
 
2+35 0.0171 0.09 Q v
 
2+40 0.0177 0.09 Q v
 
2+45 0.0184 0.09 Q v
 
2+50 0.0190 0.09 Q v
 
2+55 0.0196 0.09 Q v
 
3+ 0 0.0202 0.09 Q v
 
3+ 5 0.0208 0.09 Q v
 
3+10 0.0214 0.09 Q v
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3+15 0.0220 0.09 Q V
 
3+20 0.0227 0.09 Q V
 
3+25 0.0233 0.09 Q V
 
3+30 0.0239 0.09 Q V
 
3+35 0.0245 0.09 Q V
 
3+40 0.0252 0.09 Q V
 
3+45 0.0258 0.09 Q V
 
3+50 0.0264 0.09 Q V
 
3+55 0.0271 0.09 Q V
 
4+ 0 0.0277 0.09 Q V
 
4+ 5 0.0283 0.09 Q V
 
4+10 0.0290 0.09 Q V
 
4+15 0.0296 0.09 Q V
 
4+20 0.0303 0.09 Q V
 
4+25 0.0309 0.09 Q V
 
4+30 0.0316 0.09 Q V
 
4+35 0.0322 0.09 Q V
 
4+40 0.0329 0.10 Q V
 
4+45 0.0335 0.10 Q V
 
4+50 0.0342 0.10 Q V
 
4+55 0.0348 0.10 Q V
 
5+ 0 0.0355 0.10 Q V
 
5+ 5 0.0362 0.10 Q V
 
5+10 0.0368 0.10 Q V
 
5+15 0.0375 0.10 Q V
 
5+20 0.0382 0.10 Q V
 
5+25 0.0389 0.10 Q V
 
5+30 0.0395 0.10 Q V
 
5+35 0.0402 0.10 Q V
 
5+40 0.0409 0.10 Q V
 
5+45 0.0416 0.10 Q V
 
5+50 0.0423 0.10 Q V
 
5+55 0.0430 0.10 Q V
 
6+ 0 0.0437 0.10 Q V
 
6+ 5 0.0444 0.10 Q V
 
6+10 0.0451 0.10 Q V
 
6+15 0.0458 0.10 Q V
 
6+20 0.0465 0.10 Q V
 
6+25 0.0472 0.10 Q V
 
6+30 0.0479 0.10 Q V
 
6+35 0.0486 0.10 Q V
 
6+40 0.0493 0.10 Q V
 
6+45 0.0501 0.10 Q V
 
6+50 0.0508 0.11 Q V
 
6+55 0.0515 0.11 Q V
 
7+ 0 0.0522 0.11 Q V
 
7+ 5 0.0530 0.11 Q V
 
7+10 0.0537 0.11 Q V
 
7+15 0.0545 0.11 Q V
 
7+20 0.0552 0.11 Q V
 
7+25 0.0559 0.11 Q V
 
7+30 0.0567 0.11 Q V
 
7+35 0.0575 0.11 Q V
 
7+40 0.0582 0.11 Q V
 
7+45 0.0590 0.11 Q V
 
7+50 0.0597 0.11 Q V
 
7+55 0.0605 0.11 Q V
 
8+ 0 0.0613 0.11 Q V
 
8+ 5 0.0621 0.11 Q V
 
8+10 0.0628 0.11 Q V
 
8+15 0.0636 0.11 Q V
 
8+20 0.0644 0.11 Q V
 
8+25 0.0652 0.12 Q V
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8+30 0.0660 0.12 Q V
 
8+35 0.0668 0.12 Q V
 
8+40 0.0676 0.12 Q V
 
8+45 0.0684 0.12 Q V
 
8+50 0.0692 0.12 Q V
 
8+55 0.0701 0.12 Q V
 
9+ 0 0.0709 0.12 Q V
 
9+ 5 0.0717 0.12 Q V
 
9+10 0.0726 0.12 Q V
 
9+15 0.0734 0.12 Q V
 
9+20 0.0742 0.12 Q V
 
9+25 0.0751 0.12 Q V
 
9+30 0.0759 0.12 Q V
 
9+35 0.0768 0.12 Q V
 
9+40 0.0777 0.13 Q V
 
9+45 0.0785 0.13 Q V
 
9+50 0.0794 0.13 Q V
 
9+55 0.0803 0.13 Q V
 

10+ 0 0.0812 0.13 Q V
 
10+ 5 0.0821 0.13 Q V
 
10+10 0.0830 0.13 Q V
 
10+15 0.0839 0.13 Q V
 
10+20 0.0848 0.13 Q V
 
10+25 0.0857 0.13 Q V
 
10+30 0.0866 0.13 Q V
 
10+35 0.0876 0.14 Q V
 
10+40 0.0885 0.14 Q V
 
10+45 0.0894 0.14 Q V
 
10+50 0.0904 0.14 Q V
 
10+55 0.0914 0.14 Q V
 
11+ 0 0.0923 0.14 Q V
 
11+ 5 0.0933 0.14 Q V
 
11+10 0.0943 0.14 Q V
 
11+15 0.0953 0.14 Q V
 
11+20 0.0963 0.15 Q V
 
11+25 0.0973 0.15 Q V
 
11+30 0.0983 0.15 Q V
 
11+35 0.0993 0.15 Q V
 
11+40 0.1004 0.15 Q V
 
11+45 0.1014 0.15 Q V
 
11+50 0.1025 0.15 Q V
 
11+55 0.1035 0.15 Q V
 
12+ 0 0.1046 0.16 Q V
 
12+ 5 0.1056 0.15 Q V
 
12+10 0.1065 0.13 Q V
 
12+15 0.1073 0.12 Q V
 
12+20 0.1081 0.12 Q V
 
12+25 0.1089 0.12 Q V
 
12+30 0.1097 0.12 Q V
 
12+35 0.1105 0.12 Q V
 
12+40 0.1113 0.12 Q V
 
12+45 0.1122 0.12 Q V
 
12+50 0.1130 0.12 Q V
 
12+55 0.1139 0.13 Q V
 
13+ 0 0.1148 0.13 Q V
 
13+ 5 0.1156 0.13 Q V
 
13+10 0.1166 0.13 Q V
 
13+15 0.1175 0.13 Q V
 
13+20 0.1184 0.14 Q V
 
13+25 0.1194 0.14 Q V
 
13+30 0.1204 0.14 Q V
 
13+35 0.1214 0.15 Q V
 
13+40 0.1224 0.15 Q V
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13+45 0.1234 0.15 Q V 
13+50 0.1245 0.16 Q V 
13+55 0.1256 0.16 Q V 
14+ 0 0.1267 0.16 Q V 
14+ 5 0.1279 0.17 Q V 
14+10 0.1291 0.17 Q V 
14+15 0.1303 0.18 Q V 
14+20 0.1315 0.18 Q V 
14+25 0.1328 0.19 Q V 
14+30 0.1341 0.19 Q V 
14+35 0.1355 0.20 Q V 
14+40 0.1369 0.21 Q V 
14+45 0.1384 0.21 Q V 
14+50 0.1399 0.22 Q V 
14+55 0.1415 0.23 Q V 
15+ 0 0.1432 0.24 Q V 
15+ 5 0.1449 0.25 IQ V 
15+10 0.1468 0.27 IQ V I 
15+15 0.1487 0.28 IQ vi 
15+20 0.1508 0.30 IQ vi 
15+25 0.1531 0.33 IQ vi 
15+30 0.1556 0.37 IQ vi 
15+35 0.1585 0.41 IQ V 
15+40 0.1616 0.46 IQ V 
15+45 0.1651 0.51 Q Iv 
15+50 0.1692 0.59 Q V 
15+55 0.1740 0.70 Q V 
16+ 0 0.1805 0.95 Q V 
16+ 5 0.1920 1. 67 Q V 
16+10 0.2111 2.78 Q V 
16+15 0.2216 1. 52 Q V 
16+20 0.2274 0.84 Q V 
16+25 0.2314 0.59 Q V 
16+30 0.2346 0.46 Q V 
16+35 0.2371 0.37 Q V 
16+40 0.2393 0.32 Q V 
16+45 0.2412 0.27 Q V 
16+50 0.2428 0.24 Q Iv 
16+55 0.2443 0.22 Q Iv 
17+ 0 0.2457 0.20 Q Iv 
17+ 5 0.2470 0.19 Q Iv 
17+10 0.2482 0.18 Q V 
17+15 0.2493 0.17 Q V 
17+20 0.2504 0.16 Q V 
17+25 0.2515 0.15 Q V 
17+30 0.2525 0.15 Q V 
17+35 0.2534 0.14 Q V 
17+40 0.2543 0.13 Q V 
17+45 0.2552 0.13 Q V 
17+50 0.2561 0.13 Q V 
17+55 0.2569 0.12 Q V 
18+ 0 0.2577 0.12 Q V 
18+ 5 0.2586 0.12 Q V 
18+10 0.2596 0.14 Q V 
18+15 0.2606 0.15 Q V 
18+20 0.2616 0.15 Q V 
18+25 0.2627 0.15 Q V 
18+30 0.2637 0.15 Q V 
18+35 0.2647 0.15 Q V 
18+40 0.2657 0.14 Q V 
18+45 0.2667 0.14 Q V 
18+50 0.2676 0.14 Q V 
18+55 0.2686 0.14 Q V 
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19+ 0 

V
 
0.2695 0.14 Q V
 

19+ 5 0.2704 0.13 Q
19+10 0.2713 0.13 Q V
 
19+15 0.2722 0.13 Q V
 
19+20 0.2731 0.13 Q V
 
19+25 0.2739 0.13 Q V
 
19+30 0.2748 0.12 Q V
 
19+35 0.2757 0.12 Q V
 
19+40 0.2765 0.12 Q V
 
19+45 0.2773 0.12 Q V
 
19+50 0.2781 0.12 Q V
 
19+55 0.2790 0.12 Q V
 
20+ 0 0.2798 0.12 Q V
 
20+ 5 0.2805 0.12 Q V
 
20+10 0.2813 0.11 Q V
 
20+15 0.2821 0.11 Q V
 
20+20 0.2829 0.11 Q V
 
20+25 0.2836 0.11 Q V
 
20+30 0.2844 0.11 Q V
 
20+35 0.2851 0.11 Q V
 
20+40 0.2859 0.11 Q V
 
20+45 0.2866 0.11 Q V
 
20+50 0.2873 0.11 Q V
 
20+55 0.2881 0.10 Q V
 
21+ 0 0.2888 0.10 Q V
 
21+ 5 0.2895 0.10 Q V
 
21+10 0.2902 0.10 Q V
 
21+15 0.2909 0.10 Q V
 
21+20 0.2916 0.10 Q V
 
21+25 0.2923 0.10 Q V
 
21+30 0.2929 0.10 Q V
 
21+35 0.2936 0.10 Q V
 
21+40 0.2943 0.10 Q V
 
21+45 0.2950 0.10 Q V
 
21+50 0.2956 0.10 Q V
 
21+55 0.2963 0.10 Q V
 
22+ 0 0.2969 0.09 Q V
 
22+ 5 0.2976 0.09 Q V
 
22+10 0.2982 0.09 Q V
 
22+15 0.2989 0.09 Q V
 
22+20 0.2995 0.09 Q V
 
22+25 0.3001 0.09 Q V
 
22+30 0.3007 0.09 Q V
 
22+35 0.3014 0.09 Q V
 
22+40 0.3020 0.09 Q V
 
22+45 0.3026 0.09 Q V
 
22+50 0.3032 0.09 Q V
 
22+55 0.3038 0.09 Q V
 
23+ 0 0.3044 0.09 Q V
 
23+ 5 0.3050 0.09 Q V
 
23+10 0.3056 0.09 Q V
 
23+15 0.3062 0.09 Q V
 
23+20 0.3068 0.09 Q V
 
23+25 0.3074 0.08 Q V
 
23+30 0.3080 0.08 Q V
 
23+35 0.3085 0.08 Q V
 
23+40 0.3091 0.08 Q V
 
23+45 0.3097 0.08 Q V
 
23+50 0.3103 0.08 Q V
 
23+55 0.3108 0.08 Q V
 
24+ 0 0.3114 0.08 Q V
 
24+ 5 0.3119 0.07 Q V
 
24+10 0.3120 0.03 Q V
 

Page 16
 



vi 
vi 
vi 
vi 
vi 
vi 
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24+15 
24+20 
24+25 
24+30 

0.3121 
0.3121 
0.3122 
0.3122 

0.01 
0.00 
0.00 
0.00 

Q 
Q 
Q 
Q 

24+35 
24+40 

0.3122 
0.3122 

0.00 
0.00 

Q 
Q 

I
I
I
I
I
I
 

page 17 



BASIN6.out 

U nit H Y d r 0 g rap h A n a 1 y sis 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

Study date 07/27/16 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County Synthetic Unit Hydrology Method 
Manual date - August 1986 

program License Serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 6 
SAN BERNARDINO, CA 
07.27.2016 KV 

Storm Event vear = 100 

Antecedent Moisture Condition 3 

English (in-1b) Input Units used 

English Rainfall Data (Inches) Input values used 

English Units used in output format 

Area averaged rainfall 
Sub-Area 
(AC.)

Rainfall data for year
2.71 

intensity
Duration 

(hours)
100 

1 

isohyeta1 data: 
Isohyeta1

(In) 

1. 59 

Rainfall data for year 100 
2.71 6 3.04 

Rainfall data for year 100 
2.71 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******** 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)

90.0 98.0 2.71 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) = 0.004 

****'4':**** Area-Averaged low loss rate fraction, vb *******..",:** 

Area Area SCS CN SCS CN S pervious 
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(AC.) 

0.27 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

vield Fr 
0.962 

2.44 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, v 0.962 
Area-averaged low loss fraction, vb = 0.038
 
user entry of time of concentration 0.101 (hours)
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 
watershed area = 2.71(AC.)

Catchment Lag time = 0.081 hours
 
unit interval = 5.000 minutes
 
Unit interval percentage of lag time = 103.1353
 
Hydrograph baseflow = O.OO(CFs)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (vb) = 0.038 (decimal)

VALLEV DEVELOPED s-Graph proportion = 0.467
 
VALLEV UNDEVELOPED s-Graph proportion 0.533
 
FOOTHILL s-Graph proportion 0.000
 
MOUNTAIN s-Graph proportion = 0.000
 
DESERT s-Graph proportion = -0.000
 

computed peak 5-minute rainfall = 0.588(In)

computed peak 30-minute rainfall 1. 205(In)

specified peak 1-hour rainfall = 1. 590(In)

computed peak 3-hour rainfall = 2.366(In)

specified peak 6-hour rainfall = 3.040(In)

specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors:
 
using a total area of 2.71(AC.) (Ref: fig. E-4)
 

5-minute factor = 1.000 Adjusted rainfall 0.588(In)

30-minute factor = 1.000 Adjusted rainfall 1.205(In)

1-hour factor = 1.000 Adjusted rainfall 1.590(In)

3-hour factor = 1.000 Adjusted rainfall 2.366(In)

6-hour factor = 1.000 AdJusted rainfall 3.040(In)

24-hour factor = 1.000 Adjusted rainfall = 6.260(In)
 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

'5' Graph
Mean values 

unit Hydrograph
((CFs)) 

(K = 32.77 (CFs)) 

1 19.255 6.311 
2 74.566 18.128 
3 90.592 5.252 
4 95.121 1.484 
5 97.175 0.673 
6 98.497 0.433 
7 99.299 0.263 
8 100.000 0.230 

peak unit 
Number 

1 

Adjusted mass 
(In)

0.5884 

rainfall uni t rai nfa11 
(In)

0.5884 
2 0.7764 0.1880 
3 0.9131 0.1367 
4 1. 0245 0.1114 
5 1.1201 0.0956 
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10

20

30

40

50

60
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6 1.2048 0.0847 
7 1. 2815 0.0766 
8 1. 3518 0.0703 
9 1. 4170 0.0652 

1. 4780 0.0610 
11 1. 5354 0.0574 
12 1. 5898 0.0544 
13 1.6365 0.0467 
14 1.6810 0.0445 
15 1.7235 0.0425 
16 1. 7642 0.0407 
17 1. 8033 0.0391 
18 1. 8410 0.0377 
19 1.8774 0.0364 

1. 9125 0.0352 
21 1.9466 0.0341 
22 1.9797 0.0330 
23 2.0118 0.0321 
24 2.0430 0.0312 
25 2.0734 0.0304 
26 2.1030 0.0296 
27 2.1319 0.0289 
28 2.1602 0.0282 
29 2.1878 0.0276 

2.2148 0.0270 
31 2.2412 0.0264 
32 2.2671 0.0259 
33 2.2925 0.0254 
34 2.3174 0.0249 
35 2.3418 0.0244 
36 2.3658 0.0240 
37 2.3894 0.0236 
38 2.4125 0.0232 
39 2.4353 0.0228 

2.4577 0.0224 
41 2.4798 0.0221 
42 2.5015 0.0217 
43 2.5228 0.0214 
44 2.5439 0.0211 
45 2.5647 0.0208 
46 2.5851 0.0205 
47 2.6053 0.0202 
48 2.6253 0.0199 
49 2.6449 0.0197 

2.6643 0.0194 
51 2.6835 0.0192 
52 2.7024 0.0189 
53 2.7211 0.0187 
54 2.7395 0.0185 
55 2.7578 0.0182 
56 2.7758 0.0180 
57 2.7936 0.0178 
58 2.8113 0.0176 
59 2.8287 0.0174 

2.8459 0.0173 
61 2.8630 0.0171 
62 2.8799 0.0169 
63 2.8966 0.0167 
64 2.9132 0.0165 
65 2.9296 0.0164 
66 2.9458 0.0162 
67 2.9618 0.0161 
68 2.9778 0.0159 
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69 2.9935 0.0158 
70 3.0092 0.0156 
71 3.0246 0.0155 
72 3.0400 0.0153 
73 3.0619 0.0219 
74 3.0837 0.0218 
75 3.1053 0.0216 
76 3.1268 0.0215 
77 3.1482 0.0214 
78 3.1694 0.0212 
79 3.1905 0.0211 
80 3.2115 0.0210 
81 3.2324 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3349 0.0203 
87 3.3550 0.0201 
88 3.3750 0.0200 
89 3.3950 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4736 0.0195 
94 3.4931 0.0194 
95 3.5124 0.0193 
96 3.5316 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5887 0.0189 

100 3.6075 0.0188 
101 3.6263 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6820 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7369 0.0182 
108 3.7551 0.0182 
109 3.7732 0.0181 
110 3.7912 0.0180 
111 3.8091 0.0179 
112 3.8269 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8976 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9498 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0013 0.0171 
123 4.0184 0.0171 
124 4.0354 0.0170 
125 4.0523 0.0169 
126 4.0692 0.0169 
127 4.0860 0.0168 
128 4.1027 0.0167 
129 4.1194 0.0167 
130 4.1360 0.0166 
131 4.1525 0.0165 
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132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2344 0.0163 
137 4.2505 0.0162 
138 4.2667 0.0161 
139 4.2828 0.0161 
140 4.2988 0.0160 
141 4.3148 0.0160 
142 4.3307 0.0159 
143 4.3465 0.0159 
144 4.3624 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4095 0.0157 
148 4.4251 0.0156 
149 4.4406 0.0156 
150 4.4561 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5024 0.0154 
154 4.5177 0.0153 
155 4.5329 0.0153 
156 4.5481 0.0152 
157 4.5633 0.0152 
158 4.5784 0.0151 
159 4.5935 0.0151 
160 4.6085 0.0150 
161 4.6235 0.0150 
162 4.6385 0.0149 
163 4.6534 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7418 0.0146 
170 4.7564 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8432 0.0144 
177 4.8575 0.0143 
178 4.8718 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9567 0.0141 
185 4.9707 0.0140 
186 4.9847 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
190 5.0402 0.0138 
191 5.0540 0.0138 
192 5.0678 0.0138 
193 5.0815 0.0137 
194 5.0953 0.0137 
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195 5.1089 0.0137 
196 5.1226 0.0136 
197 5.1362 0.0136 
198 5.1497 0.0136 
199 5.1633 0.0135 
200 5.1768 0.0135 
201 5.1902 0.0135 
202 5.2037 0.0134 
203 5.2171 0.0134 
204 5.2305 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2836 0.0133 
209 5.2969 0.0132 
210 5.3101 0.0132 
211 5.3232 0.0132 
212 5.3363 0.0131 
213 5.3494 0.0131 
214 5.3625 0.0131 
215 5.3756 0.0130 
216 5.3886 0.0130 
217 5.4016 0.0130 
218 5.4145 0.0130 
219 5.4274 0.0129 
220 5.4403 0.0129 
221 5.4532 0.0129 
222 5.4661 0.0128 
223 5.4789 0.0128 
224 5.4917 0.0128 
225 5.5044 0.0128 
226 5.5171 0.0127 
227 5.5299 0.0127 
228 5.5425 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6055 0.0125 
234 5.6181 0.0125 
235 5.6306 0.0125 
236 5.6430 0.0125 
237 5.6555 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6927 0.0124 
241 5.7050 0.0123 
242 5.7173 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7542 0.0122 
246 5.7664 0.0122 
247 5.7786 0.0122 
248 5.7908 0.0122 
249 5.8029 0.0122 
250 5.8150 0.0121 
251 5.8272 0.0121 
252 5.8392 0.0121 
253 5.8513 0.0121 
254 5.8633 0.0120 
255 5.8754 0.0120 
256 5.8874 0.0120 
257 5.8993 0.0120 
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258 5.9113 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9588 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0061 0.0118 
267 6.0178 0.0118 
268 6.0296 0.0117 
269 6.0413 0.0117 
270 6.0530 0.0117 
271 6.0646 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1342 0.0115 
278 6.1458 0.0115 
279 6.1573 0.0115 
280 6.1688 0.0115 
281 6.1802 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2486 0.0114 
288 6.2600 0.0113 

unit unit Unit Effective 
period
(number) 

Rainfall 
(In) 

Soil-LOSS 
(In) 

Rainfall 
(In) 

1 0.0113 0.0003 0.0110 
2 0.0114 0.0003 0.0110 
3 0.0114 0.0003 0.0111 
4 0.0114 0.0003 0.0111 
5 0.0115 0.0003 0.0111 
6 0.0115 0.0003 0.0111 
7 0.0115 0.0003 0.0112 
8 0.0115 0.0003 0.0112 
9 0.0116 0.0003 0.0112 

10 0.0116 0.0003 0.0113 
11 0.0116 0.0003 0.0113 
12 0.0117 0.0003 0.0113 
13 0.0117 0.0003 0.0114 
14 0.0117 0.0003 0.0114 
15 0.0118 0.0003 0.0114 
16 0.0118 0.0003 0.0114 
17 0.0118 0.0003 0.0115 
18 0.0118 0.0003 0.0115 
19 0.0119 0.0003 0.0116 
20 0.0119 0.0003 0.0116 
21 0.0119 0.0003 0.0116 
22 0.0120 0.0003 0.0116 
23 0.0120 0.0003 0.0117 
24 0.0120 0.0003 0.0117 
25 0.0121 0.0003 0.0118 
26 0.0121 0.0003 0.0118 
27 0.0122 0.0003 0.0118 
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28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.0135 0.0003 0.0131 
60 0.013 5 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.013 5 
67 0.0139 0.0003 0.013 5 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
90 0.0153 0.0003 0.0149 
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91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.0153 0.0003 0.0150 
146 0.0155 0.0003 0.0151 
147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
153 0.0173 0.0003 0.0169 
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154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0244 0.0003 0.0241 
171 0.0254 0.0003 0.0251 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0296 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0337 
180 0.0352 0.0003 0.0348 
181 0.0377 0.0003 0.0374 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0441 
185 0.0544 0.0003 0.0540 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0956 0.0003 0.0953 
191 0.1367 0.0003 0.1364 
192 0.1880 0.0003 0.1877 
193 0.5884 0.0003 0.5881 
194 0.1114 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0607 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0360 
200 0.0330 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0282 0.0003 0.0279 
203 0.0264 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 
216 0.0156 0.0003 0.0153 
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217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
279 0.0119 0.0003 0.0116 
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280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)

Total effective rainfall = 6.16(In)

peak flow rate in flood hydrograph = 12.68(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R S TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.0005 0.07 Q
 
0+10 0.0023 0.27 Q
 
0+15 0.0046 0.33 Q
 
0+20 0.0070 0.34 Q
 
0+25 0.0094 0.35 Q
 
0+30 0.0119 0.36 Q
 
0+35 0.0144 0.36 Q
 
0+40 0.0169 0.37 Q
 
0+45 0.0194 0.37 Q
 
0+50 0.0219 0.37 Q
 
0+55 0.0245 0.37 Q
 
1+ 0 0.0270 0.37 Q
 
1+ 5 0.0296 0.37 Q
 
1+10 0.0321 0.37 Q
 
1+15 0.0347 0.37 Q
 
1+20 0.0373 0.37 QV
 
1+25 0.0399 0.37 QV
 
1+30 0.0425 0.38 QV
 
1+35 0.0451 0.38 QV
 
1+40 0.0477 0.38 QV

1+45 0.0503 0.38 QV

1+50 0.0529 0.38 QV
 
1+55 0.0555 0.38 QV
 
2+ 0 0.0582 0.38 QV
 
2+ 5 0.0608 0.38 QV
 
2+10 0.0634 0.38 QV
 
2+15 0.0661 0.39 QV
 
2+20 0.0688 0.39 QV
 
2+25 0.0714 0.39 Q v
 
2+30 0.0741 0.39 Q v
 
2+35 0.0768 0.39 Q v
 
2+40 0.0795 0.39 Q v
 
2+45 0.0822 0.39 Q v
 
2+50 0.0849 0.39 Q v
 
2+55 0.0877 0.40 Q v
 
3+ 0 0.0904 0.40 Q v
 
3+ 5 0.0931 0.40 Q v
 
3+10 0.0959 0.40 Q v
 
3+15 0.0986 0.40 Q v
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3+20 0.1014 0.40 Q V 
3+25 0.1042 0.40 Q V 
3+30 0.1070 0.40 Q V 
3+35 0.1097 0.41 Q V 
3+40 0.1125 0.41 Q V 
3+45 0.1154 0.41 Q V 
3+50 0.1182 0.41 Q V 
3+55 0.1210 0.41 Q V 
4+ 0 0.1238 0.41 Q V 
4+ 5 0.1267 0.41 Q V 
4+10 0.1296 0.42 Q V 
4+15 0.1324 0.42 Q V 
4+20 0.1353 0.42 Q V 
4+25 0.1382 0.42 Q V 
4+30 0.1411 0.42 Q V 
4+35 0.1440 0.42 Q V 
4+40 0.1469 0.42 Q V 
4+45 0.1498 0.43 Q V 
4+50 0.1528 0.43 Q V 
4+55 0.1557 0.43 Q V 
5+ 0 0.1587 0.43 Q V 
5+ 5 0.1617 0.43 Q V 
5+10 0.1647 0.43 Q V 
5+15 0.1676 0.43 Q V 
5+20 0.1707 0.44 Q V 
5+25 0.1737 0.44 Q V 
5+30 0.1767 0.44 Q V 
5+35 0.1797 0.44 Q V 
5+40 0.1828 0.44 Q V 
5+45 0.1859 0.44 Q V 
5+50 0.1889 0.45 Q V 
5+55 0.1920 0.45 Q V 
6+ 0 0.1951 0.45 Q V 
6+ 5 0.1982 0.45 Q V 
6+10 0.2014 0.45 Q V 
6+15 0.2045 0.46 Q V 
6+20 0.2077 0.46 Q V 
6+25 0.2108 0.46 Q V 
6+30 0.2140 0.46 Q V 
6+35 0.2172 0.46 Q V 
6+40 0.2204 0.47 Q V 
6+45 0.2236 0.47 Q V 
6+50 0.2268 0.47 Q V 
6+55 0.2301 0.47 Q V 
7+ 0 0.2334 0.47 Q V 
7+ 5 0.2366 0.48 Q V 
7+10 0.2399 0.48 Q V 
7+15 0.2432 0.48 Q V 
7+20 0.2466 0.48 Q V 
7+25 0.2499 0.48 Q V 
7+30 0.2532 0.49 Q V 
7+35 0.2566 0.49 Q V 
7+40 0.2600 0.49 Q V 
7+45 0.2634 0.49 Q V 
7+50 0.2668 0.50 Q V 
7+55 0.2703 0.50 Q V 
8+ 0 0.2737 0.50 IQ V 
8+ 5 0.2772 0.50 IQ V 
8+10 0.2807 0.51 IQ V 
8+15 0.2842 0.51 IQ V 
8+20 0.2877 0.51 IQ V 
8+25 0.2912 0.51 IQ V 
8+30 0.2948 0.52 IQ V 
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8+35 0.2984 0.52 IQ V 
8+40 0.3020 0.52 IQ V 
8+45 0.3056 0.53 Q V 
8+50 0.3092 0.53 Q V 
8+55 0.3129 0.53 Q V 
9+ 0 0.3166 0.53 Q V 
9+ 5 0.3203 0.54 Q V 
9+10 0.3240 0.54 Q V 
9+15 0.3277 0.54 Q V 
9+20 0.3315 0.55 Q V 
9+25 0.3353 0.55 Q V 
9+30 0.3391 0.55 Q V 
9+35 0.3429 0.56 Q vi 
9+40 0.3468 0.56 Q vi 
9+45 0.3507 0.56 Q V 
9+50 0.3546 0.57 Q V 
9+55 0.3585 0.57 Q V 

10+ 0 0.3625 0.58 Q V 
10+ 5 0.3665 0.58 Q V 
10+10 0.3705 0.58 Q V 
10+15 0.3745 0.59 Q V 
10+20 0.3786 0.59 Q V 
10+25 0.3827 0.59 Q Iv 
10+30 0.3868 0.60 Q Iv 
10+35 0.3910 0.60 Q Iv 
10+40 0.3951 0.61 Q Iv 
10+45 0.3994 0.61 Q Iv 
10+50 0.4036 0.62 Q Iv 
10+55 0.4079 0.62 Q Iv 
11+ 0 0.4122 0.63 Q Iv 
11+ 5 0.4166 0.63 Q V 
11+10 0.4209 0.64 Q V 
11+15 0.4254 0.64 Q V 
11+20 0.4298 0.65 Q V 
11+25 0.4343 0.65 Q V 
11+30 0.4389 0.66 Q V 
11+35 0.4434 0.66 Q V 
11+40 0.4480 0.67 Q V 
11+45 0.4527 0.68 Q V 
11+50 0.4574 0.68 Q V 
11+55 0.4621 0.69 Q V 
12+ 0 0.4669 0.70 Q V 
12+ 5 0.4715 0.66 Q V 
12+10 0.4752 0.55 Q V 
12+15 0.4788 0.52 Q V 
12+20 0.4823 0.51 Q V 
12+25 0.4859 0.52 Q V 
12+30 0.4895 0.52 Q V 
12+35 0.4931 0.53 Q V 
12+40 0.4968 0.53 Q V 
12+45 0.5005 0.54 Q V 
12+50 0.5043 0.55 Q V 
12+55 0.5082 0.56 Q V 
13+ 0 0.5121 0.57 Q V 
13+ 5 0.5161 0.58 Q V 
13+10 0.5202 0.59 Q V 
13+15 0.5243 0.60 Q V 
13+20 0.5285 0.61 Q V 
13+25 0.5328 0.62 Q V 
13+30 0.5372 0.64 Q V 
13+35 0.5417 0.65 Q V 
13+40 0.5462 0.66 Q V 
13+45 0.5509 0.68 Q V 
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13+50 0.5557 0.70 Q V
 
13+55 0.5606 0.71 Q V
 
14+ 0 0.5656 0.73 Q V
 
14+ 5 0.5708 0.75 Q V
 
14+10 0.5761 0.77 Q V
 
14+15 0.5815 0.79 Q V
 
14+20 0.5871 0.81 Q V
 
14+25 0.5928 0.84 Q V
 
14+30 0.5988 0.86 Q V
 
14+35 0.6049 0.89 Q V
 
14+40 0.6113 0.93 Q V
 
14+45 0.6179 0.96 Q V
 
14+50 0.6248 1.00 Q V
 
14+55 0.6319 1.04 Q V
 
15+ 0 0.6394 1.09 Q V
 
15+ 5 0.6473 1.14 Q V
 
15+10 0.6556 1.20 Q V
 
15+15 0.6643 1.27 Q V
 
15+20 0.6736 1. 36 Q V
 
15+25 0.6838 1.48 Q V
 
15+30 0.6955 1. 69 Q V
 
15+35 0.7083 1.86 Q V
 
15+40 0.7225 2.06 Q V
 
15+45 0.7383 2.30 Q Iv
 
15+50 0.7568 2.68 Q V
 
15+55 0.7790 3.23 Q V
 
16+ 0 0.8092 4.39 Q V
 
16+ 5 0.8649 8.09 Q V
 
16+10 0.9523 12.68 Q V
 
16+15 0.9938 6.03 Q V
 
16+20 1.0176 3.45 Q V
 
16+25 1. 0348 2.49 Q V
 
16+30 1.0481 1.94 Q V
 
16+35 1.0591 1. 59 Q V
 
16+40 1. 0686 1. 38 Q V
 
16+45 1.0764 1.14 Q V
 
16+50 1.0835 1.03 Q V
 
16+55 1.0900 0.95 Q V
 
17+ 0 1. 0960 0.88 Q V
 
17+ 5 1.1017 0.82 Q V
 
17+10 1.1070 0.78 Q V
 
17+15 1.1121 0.74 Q V
 
17+20 1.1169 0.70 Q V
 
17+25 1.1216 0.67 Q V
 
17+30 1.1260 0.64 Q V
 
17+35 1.1302 0.62 Q V
 
17+40 1.1343 0.59 Q V
 
17+45 1.1383 0.57 Q V
 
17+50 1.1421 0.55 Q V
 
17+55 1.1458 0.54 Q V
 
18+ 0 1.1494 0.52 Q V
 
18+ 5 1.1531 0.55 Q V
 
18+10 1.1577 0.66 Q V
 
18+15 1.1623 0.68 Q V
 
18+20 1.1670 0.67 Q V
 
18+25 1.1715 0.67 Q V
 
18+30 1.1761 0.66 Q V
 
18+35 1.1805 0.65 Q V
 
18+40 1.1849 0.64 Q V
 
18+45 1.1892 0.63 Q V
 
18+50 1.1935 0.62 Q V
 
18+55 1.1977 0.61 Q V
 
19+ 0 1. 2018 0.60 Q V
 

page 15
 



BASIN6 out
 
19+ 5 1. 2059 0.59 IQ V
 
19+10 1. 2099 0.58 IQ V
 
19+15 1.2139 0.58 Q V
 
19+20 1. 2178 0.57 Q V
 
19+25 1.2217 0.56 Q V
 
19+30 1.2255 0.55 Q V
 
19+35 1. 2293 0.55 Q V
 
19+40 1. 2330 0.54 Q V
 
19+45 1.2367 0.54 Q V
 
19+50 1. 2403 0.53 Q V
 
19+55 1.2439 0.52 Q V
 
20+ 0 1.2475 0.52 Q V
 
20+ 5 1. 2510 0.51 Q V
 
20+10 1. 2545 0.51 Q V
 
20+15 1. 2580 0.50 Q V
 
20+20 1. 2614 0.50 Q V
 
20+25 1. 2648 0.49 Q V
 
20+30 1. 2682 0.49 Q V
 
20+35 1.2715 0.48 Q V
 
20+40 1. 2748 0.48 Q V
 
20+45 1.2780 0.47 Q V
 
20+50 1. 2813 0.47 Q V
 
20+55 1.2845 0.47 Q V
 
21+ 0 1. 2877 0.46 Q V
 
21+ 5 1.2908 0.46 Q V
 
21+10 1. 2940 0.45 Q V
 
21+15 1. 2971 0.45 Q V
 
21+20 1.3001 0.45 Q V
 
21+25 1. 3032 0.44 Q V
 
21+30 1. 3062 0.44 Q V
 
21+35 1.3092 0.44 Q V
 
21+40 1.3122 0.43 Q V
 
21+45 1. 3152 0.43 Q V
 
21+50 1. 3181 0.43 Q V
 
21+55 1. 3211 0.42 Q V
 
22+ 0 1. 3240 0.42 Q V
 
22+ 5 1. 3268 0.42 Q V
 
22+10 1.3297 0.42 Q V
 
22+15 1.3325 0.41 Q V
 
22+20 1. 3354 0.41 Q V
 
22+25 1. 3382 0.41 Q V
 
22+30 1.3410 0.40 Q V
 
22+35 1. 3437 0.40 Q V
 
22+40 1. 3465 0.40 Q V
 
22+45 1.3492 0.40 Q V
 
22+50 1.3519 0.39 Q V
 
22+55 1. 3546 0.39 Q V
 
23+ 0 1.3573 0.39 Q V
 
23+ 5 1. 3600 0.39 Q V
 
23+10 1. 3626 0.39 Q V
 
23+15 1. 3653 0.38 Q V
 
23+20 1.3679 0.38 Q V
 
23+25 1. 3705 0.38 Q V
 
23+30 1. 3731 0.38 Q V
 
23+35 1. 3757 0.37 Q V
 
23+40 1.3782 0.37 Q V
 
23+45 1. 3808 0.37 Q V
 
23+50 1. 3833 0.37 Q V
 
23+55 1. 3858 0.37 Q V
 
24+ 0 1. 3883 0.36 Q V
 
24+ 5 1. 3904 0.29 Q V
 
24+10 1.3910 0.09 Q V
 
24+15 1. 3912 0.03 Q V
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vi 
vi 
vi 
v 

BASING.out 
24+20 1.3914 0.02 Q 
24+25 1. 3914 0.01 Q
 
24+30 1.3915 0.01 Q
 
24+35 1.3915 0.00 Q
 

I
I
I
I
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U n t H Y d r 0 g rap h A n a 1 y sis 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, version 7.0 

Study date 01/11/17 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardino County synthetic Unit Hydrology Method 
Manual date - August 1986 

program License serial Number 6083 

WATERMAN INDUSTRIAL CENTER 
PROPOSED CONDITION BASIN 7 
SAN BERNARDINO, CA 
01.11.2017 TCM 

Storm Event Year = 100 

Antecedent Moisture Condition 3 

English (in-lb) Input Units used 

English Rainfall Data (Inches) Input values used 

English units used in output format 

Area averaged rainfall intensity isohyetal data: 
Sub-Area Duration Isohyetal
(AC.) (hours) (In)

Rainfall data for year 100 
1. 56 1 1. 59 

Rainfall data for year 100 
1. 56 6 3.04 

Rainfall data for year 100 
1.56 24 6.26 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area-averaged max loss rate, Fm ******,,:* 

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm 
NO.(AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)

90.0 98.0 1. 56 1.000 0.040 0.100 0.004 

Area-averaged adjusted loss rate Fm (In/Hr) 0.004 

*,,:*****,,:,,: Area-Averaged low loss rate fraction, Yb ********** 

Area Area SCS CN SCS CN S pervious 
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(AC. )

0.16 
Fract 
0.100 

(AMC2)
90.0 

(AMC3)
98.0 0.20 

Yield Fr 
0.962 

1.40 0.900 98.0 98.0 0.20 0.962 

Area-averaged catchment yield fraction, Y 0.962 
Area-averaged low loss fraction, Yb = 0.038 
User entry of time of concentration 0.166 (hours) 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
watershed area = 1.56(AC.)
Catchment Lag time = 0.133 hours 
Unit interval = 5.000 minutes 
Unit interval percentage of lag time = 62.7510
 
Hydrograph baseflow = O.OO(CFS)

Average maximum watershed loss rate(Fm) = 0.004(In/Hr)

Average low loss rate fraction (Yb) = 0.038 (decimal)

VALLEY DEVELOPED S-Graph proportion = 0.467
 
VALLEY UNDEVELOPED S-Graph proportion = 0.533
 
FOOTHILL s-Graph proportion = 0.000
 
MOUNTAIN S-Graph proportion = 0.000
 
DESERT s-Graph proportion = -0.000
 

computed peak 5-minute rainfall = 0.588(In)

computed peak 30-minute rainfall 1.205(In)

specified peak I-hour rainfall = 1.590(In)

computed peak 3-hour rainfall = 2.366(In)

specified peak 6-hour rainfall = 3.040(In)

specified peak 24-hour rainfall = 6.260(In)
 

Rainfall depth area reduction factors:
 
using a total area of 1.56(AC.) (Ref: fig. E-4)
 

5-minute factor = 1.000 Adjusted rainfall 0.588(In)

30-minute factor = 1.000 Adjusted rainfall 1.205(In)

I-hour factor = 1.000 AdJusted rainfall 1. 590(In)

3-hour factor = 1.000 Adjusted rainfall 2.366(In)

6-hour factor = 1.000 AdJusted rainfall 3.040(In)

24-hour factor = 1.000 Adjusted rainfall 6.260(In)
 

U nit H y d r 0 g rap h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Interval 
Number 

's' Graph
Mean values 

Unit Hydrograph
((CFS)) 

(K = 18.87 (CFS)) 

1 8.037 1. 516 
2 44.847 6.945 
3 76.798 6.028 
4 87.797 2.075 
5 92.091 0.810 
6 94.733 0.498 
7 96.215 0.280 
8 97.291 0.203 
9 98.149 0.162 

10 98.777 0.119 
11 99.239 0.087 
12 99.582 0.065 
13 100.000 0.032 

Peak Unit 
Number 

Adjusted mass 
(In) 

rainfall Unit rainfall 
(In) 
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

BASIN7.out 
0.5884 0.5884 
0.7764 0.1880 
0.9131 0.1367 
1. 0245 0.1114 
1.1202 0.0957 
1. 2049 0.0847 
1.2815 0.0766 
1. 3519 0.0703 
1.4171 0.0652 
1. 4781 0.0610 
1.5355 0.0574 
1. 5899 0.0544 
1. 6366 0.0467 
1.6811 0.0445 
1. 7236 0.0425 
1. 7643 0.0407 
1. 8034 0.0391 
1. 8411 0.0377 
1.8774 0.0364 
1. 9126 0.0352 
1.9467 0.0341 
1.9797 0.0330 
2.0118 0.0321 
2.0430 0.0312 
2.0734 0.0304 
2.1030 0.0296 
2.1320 0.0289 
2.1602 0.0282 
2.1878 0.0276 
2.2148 0.0270 
2.2412 0.0264 
2.2671 0.0259 
2.2925 0.0254 
2.3174 0.0249 
2.3418 0.0244 
2.3658 0.0240 
2.3894 0.0236 
2.4125 0.0232 
2.4353 0.0228 
2.4577 0.0224 
2.4798 0.0221 
2.5015 0.0217 
2.5229 0.0214 
2.5439 0.0211 
2.5647 0.0208 
2.5852 0.0205 
2.6054 0.0202 
2.6253 0.0199 
2.6449 0.0197 
2.6643 0.0194 
2.6835 0.0192 
2.7024 0.0189 
2.7211 0.0187 
2.7395 0.0185 
2.7578 0.0182 
2.7758 0.0180 
2.7936 0.0178 
2.8113 0.0176 
2.8287 0.0174 
2.8460 0.0172 
2.8630 0.0171 
2.8799 0.0169 
2.8966 0.0167 
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64 2.9132 0.0165 
65 2.9296 0.0164 
66 2.9458 0.0162 
67 2.9619 0.0161 
68 2.9778 0.0159 
69 2.9935 0.0158 
70 3.0092 0.0156 
71 3.0246 0.0155 
72 3.0400 0.0153 
73 3.0619 0.0219 
74 3.0837 0.0218 
75 3.1053 0.0216 
76 3.1268 0.0215 
77 3.1482 0.0214 
78 3.1695 0.0212 
79 3.1906 0.0211 
80 3.2115 0.0210 
81 3.2324 0.0209 
82 3.2531 0.0207 
83 3.2737 0.0206 
84 3.2942 0.0205 
85 3.3146 0.0204 
86 3.3349 0.0203 
87 3.3550 0.0201 
88 3.3751 0.0200 
89 3.3950 0.0199 
90 3.4148 0.0198 
91 3.4345 0.0197 
92 3.4541 0.0196 
93 3.4737 0.0195 
94 3.4931 0.0194 
95 3.5124 0.0193 
96 3.5316 0.0192 
97 3.5507 0.0191 
98 3.5697 0.0190 
99 3.5887 0.0189 

100 3.6075 0.0188 
101 3.6263 0.0188 
102 3.6449 0.0187 
103 3.6635 0.0186 
104 3.6820 0.0185 
105 3.7004 0.0184 
106 3.7187 0.0183 
107 3.7370 0.0182 
108 3.7551 0.0182 
109 3.7732 0.0181 
110 3.7912 0.0180 
111 3.8091 0.0179 
112 3.8270 0.0178 
113 3.8447 0.0178 
114 3.8624 0.0177 
115 3.8800 0.0176 
116 3.8976 0.0175 
117 3.9150 0.0175 
118 3.9324 0.0174 
119 3.9498 0.0173 
120 3.9670 0.0173 
121 3.9842 0.0172 
122 4.0013 0.0171 
123 4.0184 0.0171 
124 4.0354 0.0170 
125 4.0523 0.0169 
126 4.0692 0.0169 
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127 4.0860 0.0168 
128 4.1027 0.0167 
129 4.1194 0.0167 
130 4.1360 0.0166 
131 4.1525 0.0165 
132 4.1690 0.0165 
133 4.1854 0.0164 
134 4.2018 0.0164 
135 4.2181 0.0163 
136 4.2344 0.0163 
137 4.2506 0.0162 
138 4.2667 0.0161 
139 4.2828 0.0161 
140 4.2988 0.0160 
141 4.3148 0.0160 
142 4.3307 0.0159 
143 4.3466 0.0159 
144 4.3624 0.0158 
145 4.3781 0.0158 
146 4.3938 0.0157 
147 4.4095 0.0157 
148 4.4251 0.0156 
149 4.4406 0.0156 
150 4.4562 0.0155 
151 4.4716 0.0155 
152 4.4870 0.0154 
153 4.5024 0.0154 
154 4.5177 0.0153 
155 4.5329 0.0153 
156 4.5482 0.0152 
157 4.5633 0.0152 
158 4.5784 0.0151 
159 4.5935 0.0151 
160 4.6086 0.0150 
161 4.6235 0.0150 
162 4.6385 0.0149 
163 4.6534 0.0149 
164 4.6682 0.0149 
165 4.6830 0.0148 
166 4.6978 0.0148 
167 4.7125 0.0147 
168 4.7272 0.0147 
169 4.7419 0.0146 
170 4.7565 0.0146 
171 4.7710 0.0146 
172 4.7855 0.0145 
173 4.8000 0.0145 
174 4.8144 0.0144 
175 4.8288 0.0144 
176 4.8432 0.0144 
177 4.8575 0.0143 
178 4.8718 0.0143 
179 4.8860 0.0142 
180 4.9002 0.0142 
181 4.9144 0.0142 
182 4.9285 0.0141 
183 4.9426 0.0141 
184 4.9567 0.0141 
185 4.9707 0.0140 
186 4.9847 0.0140 
187 4.9986 0.0139 
188 5.0125 0.0139 
189 5.0264 0.0139 
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190 5.0402 0.0138 
191 5.0541 0.0138 
192 5.0678 0.0138 
193 5.0816 0.0137 
194 5.0953 0.0137 
195 5.1089 0.0137 
196 5.1226 0.0136 
197 5.1362 0.0136 
198 5.1497 0.0136 
199 5.1633 0.0135 
200 5.1768 0.0135 
201 5.1902 0.0135 
202 5.2037 0.0134 
203 5.2171 0.0134 
204 5.2305 0.0134 
205 5.2438 0.0133 
206 5.2571 0.0133 
207 5.2704 0.0133 
208 5.2837 0.0133 
209 5.2969 0.0132 
210 5.3101 0.0132 
211 5.3232 0.0132 
212 5.3364 0.0131 
213 5.3495 0.0131 
214 5.3625 0.0131 
215 5.3756 0.0130 
216 5.3886 0.0130 
217 5.4016 0.0130 
218 5.4145 0.0130 
219 5.4274 0.0129 
220 5.4403 0.0129 
221 5.4532 0.0129 
222 5.4661 0.0128 
223 5.4789 0.0128 
224 5.4917 0.0128 
225 5.5044 0.0128 
226 5.5172 0.0127 
227 5.5299 0.0127 
228 5.5425 0.0127 
229 5.5552 0.0127 
230 5.5678 0.0126 
231 5.5804 0.0126 
232 5.5930 0.0126 
233 5.6055 0.0125 
234 5.6181 0.0125 
235 5.6306 0.0125 
236 5.6430 0.0125 
237 5.6555 0.0124 
238 5.6679 0.0124 
239 5.6803 0.0124 
240 5.6927 0.0124 
241 5.7050 0.0123 
242 5.7173 0.0123 
243 5.7296 0.0123 
244 5.7419 0.0123 
245 5.7542 0.0122 
246 5.7664 0.0122 
247 5.7786 0.0122 
248 5.7908 0.0122 
249 5.8029 0.0122 
250 5.8151 0.0121 
251 5.8272 0.0121 
252 5.8392 0.0121 
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253 5.8513 0.0121 
254 5.8633 0.0120 
255 5.8754 0.0120 
256 5.8874 0.0120 
257 5.8993 0.0120 
258 5.9113 0.0119 
259 5.9232 0.0119 
260 5.9351 0.0119 
261 5.9470 0.0119 
262 5.9589 0.0119 
263 5.9707 0.0118 
264 5.9825 0.0118 
265 5.9943 0.0118 
266 6.0061 0.0118 
267 6.0178 0.0118 
268 6.0296 0.0117 
269 6.0413 0.0117 
270 6.0530 0.0117 
271 6.0646 0.0117 
272 6.0763 0.0117 
273 6.0879 0.0116 
274 6.0995 0.0116 
275 6.1111 0.0116 
276 6.1227 0.0116 
277 6.1342 0.0115 
278 6.1458 0.0115 
279 6.1573 0.0115 
280 6.1688 0.0115 
281 6.1802 0.0115 
282 6.1917 0.0115 
283 6.2031 0.0114 
284 6.2145 0.0114 
285 6.2259 0.0114 
286 6.2373 0.0114 
287 6.2487 0.0114 
288 6.2600 0.0113 

Unit unit unit Effective 
Period Rainfall soil-LOSS Rainfall 
(number) (In) (In) (In) 

1 0.0113 0.0003 0.0110 
2 0.0114 0.0003 0.0110 
3 0.0114 0.0003 0.0111 
4 0.0114 0.0003 0.0111 
5 0.0115 0.0003 0.0111 
6 0.0115 0.0003 0.0111 
7 0.0115 0.0003 0.0112 
8 0.0115 0.0003 0.0112 
9 0.0116 0.0003 0.0112 

10 0.0116 0.0003 0.0113 
11 0.0116 0.0003 0.0113 
12 0.0117 0.0003 0.0113 
13 0.0117 0.0003 0.0114 
14 0.0117 0.0003 0.0114 
15 0.0118 0.0003 0.0114 
16 0.0118 0.0003 0.0114 
17 0.0118 0.0003 0.0115 
18 0.0118 0.0003 0.0115 
19 0.0119 0.0003 0.0116 
20 0.0119 0.0003 0.0116 
21 0.0119 0.0003 0.0116 
22 0.0120 0.0003 0.0116 
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23 0.0120 0.0003 0.0117 
24 0.0120 0.0003 0.0117 
25 0.0121 0.0003 0.0118 
26 0.0121 0.0003 0.0118 
27 0.0122 0.0003 0.0118 
28 0.0122 0.0003 0.0118 
29 0.0122 0.0003 0.0119 
30 0.0122 0.0003 0.0119 
31 0.0123 0.0003 0.0120 
32 0.0123 0.0003 0.0120 
33 0.0124 0.0003 0.0120 
34 0.0124 0.0003 0.0121 
35 0.0124 0.0003 0.0121 
36 0.0125 0.0003 0.0121 
37 0.0125 0.0003 0.0122 
38 0.0125 0.0003 0.0122 
39 0.0126 0.0003 0.0123 
40 0.0126 0.0003 0.0123 
41 0.0127 0.0003 0.0123 
42 0.0127 0.0003 0.0124 
43 0.0128 0.0003 0.0124 
44 0.0128 0.0003 0.0125 
45 0.0128 0.0003 0.0125 
46 0.0129 0.0003 0.0125 
47 0.0129 0.0003 0.0126 
48 0.0130 0.0003 0.0126 
49 0.0130 0.0003 0.0127 
50 0.0130 0.0003 0.0127 
51 0.0131 0.0003 0.0128 
52 0.0131 0.0003 0.0128 
53 0.0132 0.0003 0.0129 
54 0.0132 0.0003 0.0129 
55 0.0133 0.0003 0.0130 
56 0.0133 0.0003 0.0130 
57 0.0134 0.0003 0.0130 
58 0.0134 0.0003 0.0131 
59 0.0135 0.0003 0.0131 
60 0.0135 0.0003 0.0132 
61 0.0136 0.0003 0.0132 
62 0.0136 0.0003 0.0133 
63 0.0137 0.0003 0.0133 
64 0.0137 0.0003 0.0134 
65 0.0138 0.0003 0.0134 
66 0.0138 0.0003 0.0135 
67 0.0139 0.0003 0.0135 
68 0.0139 0.0003 0.0136 
69 0.0140 0.0003 0.0137 
70 0.0140 0.0003 0.0137 
71 0.0141 0.0003 0.0138 
72 0.0141 0.0003 0.0138 
73 0.0142 0.0003 0.0139 
74 0.0142 0.0003 0.0139 
75 0.0143 0.0003 0.0140 
76 0.0144 0.0003 0.0140 
77 0.0144 0.0003 0.0141 
78 0.0145 0.0003 0.0141 
79 0.0146 0.0003 0.0142 
80 0.0146 0.0003 0.0143 
81 0.0147 0.0003 0.0144 
82 0.0147 0.0003 0.0144 
83 0.0148 0.0003 0.0145 
84 0.0149 0.0003 0.0145 
85 0.0149 0.0003 0.0146 
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86 0.0150 0.0003 0.0147 
87 0.0151 0.0003 0.0147 
88 0.0151 0.0003 0.0148 
89 0.0152 0.0003 0.0149 
90 0.0153 0.0003 0.0149 
91 0.0154 0.0003 0.0150 
92 0.0154 0.0003 0.0151 
93 0.0155 0.0003 0.0152 
94 0.0156 0.0003 0.0152 
95 0.0157 0.0003 0.0153 
96 0.0157 0.0003 0.0154 
97 0.0158 0.0003 0.0155 
98 0.0159 0.0003 0.0155 
99 0.0160 0.0003 0.0156 

100 0.0160 0.0003 0.0157 
101 0.0161 0.0003 0.0158 
102 0.0162 0.0003 0.0159 
103 0.0163 0.0003 0.0160 
104 0.0164 0.0003 0.0160 
105 0.0165 0.0003 0.0162 
106 0.0165 0.0003 0.0162 
107 0.0167 0.0003 0.0163 
108 0.0167 0.0003 0.0164 
109 0.0169 0.0003 0.0165 
110 0.0169 0.0003 0.0166 
111 0.0171 0.0003 0.0167 
112 0.0171 0.0003 0.0168 
113 0.0173 0.0003 0.0169 
114 0.0173 0.0003 0.0170 
115 0.0175 0.0003 0.0171 
116 0.0175 0.0003 0.0172 
117 0.0177 0.0003 0.0174 
118 0.0178 0.0003 0.0174 
119 0.0179 0.0003 0.0176 
120 0.0180 0.0003 0.0177 
121 0.0182 0.0003 0.0178 
122 0.0182 0.0003 0.0179 
123 0.0184 0.0003 0.0181 
124 0.0185 0.0003 0.0182 
125 0.0187 0.0003 0.0183 
126 0.0188 0.0003 0.0184 
127 0.0189 0.0003 0.0186 
128 0.0190 0.0003 0.0187 
129 0.0192 0.0003 0.0189 
130 0.0193 0.0003 0.0190 
131 0.0195 0.0003 0.0192 
132 0.0196 0.0003 0.0193 
133 0.0198 0.0003 0.0195 
134 0.0199 0.0003 0.0196 
135 0.0201 0.0003 0.0198 
136 0.0203 0.0003 0.0199 
137 0.0205 0.0003 0.0202 
138 0.0206 0.0003 0.0203 
139 0.0209 0.0003 0.0205 
140 0.0210 0.0003 0.0206 
141 0.0212 0.0003 0.0209 
142 0.0214 0.0003 0.0210 
143 0.0216 0.0003 0.0213 
144 0.0218 0.0003 0.0215 
145 0.0153 0.0003 0.0150 
146 0.0155 0.0003 0.0151 
147 0.0158 0.0003 0.0154 
148 0.0159 0.0003 0.0156 
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149 0.0162 0.0003 0.0159 
150 0.0164 0.0003 0.0161 
151 0.0167 0.0003 0.0164 
152 0.0169 0.0003 0.0166 
153 0.0172 0.0003 0.0169 
154 0.0174 0.0003 0.0171 
155 0.0178 0.0003 0.0175 
156 0.0180 0.0003 0.0177 
157 0.0185 0.0003 0.0181 
158 0.0187 0.0003 0.0184 
159 0.0192 0.0003 0.0188 
160 0.0194 0.0003 0.0191 
161 0.0199 0.0003 0.0196 
162 0.0202 0.0003 0.0199 
163 0.0208 0.0003 0.0204 
164 0.0211 0.0003 0.0207 
165 0.0217 0.0003 0.0214 
166 0.0221 0.0003 0.0217 
167 0.0228 0.0003 0.0224 
168 0.0232 0.0003 0.0228 
169 0.0240 0.0003 0.0237 
170 0.0244 0.0003 0.0241 
171 0.0254 0.0003 0.0250 
172 0.0259 0.0003 0.0256 
173 0.0270 0.0003 0.0267 
174 0.0276 0.0003 0.0273 
175 0.0289 0.0003 0.0286 
176 0.0296 0.0003 0.0293 
177 0.0312 0.0003 0.0309 
178 0.0321 0.0003 0.0318 
179 0.0341 0.0003 0.0337 
180 0.0352 0.0003 0.0348 
181 0.0377 0.0003 0.0373 
182 0.0391 0.0003 0.0388 
183 0.0425 0.0003 0.0422 
184 0.0445 0.0003 0.0441 
185 0.0544 0.0003 0.0541 
186 0.0574 0.0003 0.0571 
187 0.0652 0.0003 0.0649 
188 0.0703 0.0003 0.0700 
189 0.0847 0.0003 0.0844 
190 0.0957 0.0003 0.0953 
191 0.1367 0.0003 0.1364 
192 0.1880 0.0003 0.1877 
193 0.5884 0.0003 0.5881 
194 0.1114 0.0003 0.1110 
195 0.0766 0.0003 0.0763 
196 0.0610 0.0003 0.0607 
197 0.0467 0.0003 0.0464 
198 0.0407 0.0003 0.0404 
199 0.0364 0.0003 0.0360 
200 0.0330 0.0003 0.0327 
201 0.0304 0.0003 0.0301 
202 0.0282 0.0003 0.0279 
203 0.0264 0.0003 0.0261 
204 0.0249 0.0003 0.0246 
205 0.0236 0.0003 0.0232 
206 0.0224 0.0003 0.0221 
207 0.0214 0.0003 0.0211 
208 0.0205 0.0003 0.0201 
209 0.0197 0.0003 0.0193 
210 0.0189 0.0003 0.0186 
211 0.0182 0.0003 0.0179 
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212 0.0176 0.0003 0.0173 
213 0.0171 0.0003 0.0167 
214 0.0165 0.0003 0.0162 
215 0.0161 0.0003 0.0157 
216 0.0156 0.0003 0.0153 
217 0.0219 0.0003 0.0216 
218 0.0215 0.0003 0.0212 
219 0.0211 0.0003 0.0208 
220 0.0207 0.0003 0.0204 
221 0.0204 0.0003 0.0200 
222 0.0200 0.0003 0.0197 
223 0.0197 0.0003 0.0194 
224 0.0194 0.0003 0.0191 
225 0.0191 0.0003 0.0188 
226 0.0188 0.0003 0.0185 
227 0.0186 0.0003 0.0182 
228 0.0183 0.0003 0.0180 
229 0.0181 0.0003 0.0177 
230 0.0178 0.0003 0.0175 
231 0.0176 0.0003 0.0173 
232 0.0174 0.0003 0.0171 
233 0.0172 0.0003 0.0169 
234 0.0170 0.0003 0.0167 
235 0.0168 0.0003 0.0165 
236 0.0166 0.0003 0.0163 
237 0.0164 0.0003 0.0161 
238 0.0163 0.0003 0.0159 
239 0.0161 0.0003 0.0158 
240 0.0159 0.0003 0.0156 
241 0.0158 0.0003 0.0154 
242 0.0156 0.0003 0.0153 
243 0.0155 0.0003 0.0151 
244 0.0153 0.0003 0.0150 
245 0.0152 0.0003 0.0148 
246 0.0150 0.0003 0.0147 
247 0.0149 0.0003 0.0146 
248 0.0148 0.0003 0.0144 
249 0.0146 0.0003 0.0143 
250 0.0145 0.0003 0.0142 
251 0.0144 0.0003 0.0141 
252 0.0143 0.0003 0.0139 
253 0.0142 0.0003 0.0138 
254 0.0141 0.0003 0.0137 
255 0.0139 0.0003 0.0136 
256 0.0138 0.0003 0.0135 
257 0.0137 0.0003 0.0134 
258 0.0136 0.0003 0.0133 
259 0.0135 0.0003 0.0132 
260 0.0134 0.0003 0.0131 
261 0.0133 0.0003 0.0130 
262 0.0133 0.0003 0.0129 
263 0.0132 0.0003 0.0128 
264 0.0131 0.0003 0.0127 
265 0.0130 0.0003 0.0127 
266 0.0129 0.0003 0.0126 
267 0.0128 0.0003 0.0125 
268 0.0127 0.0003 0.0124 
269 0.0127 0.0003 0.0123 
270 0.0126 0.0003 0.0122 
271 0.0125 0.0003 0.0122 
272 0.0124 0.0003 0.0121 
273 0.0123 0.0003 0.0120 
274 0.0123 0.0003 0.0119 
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275 0.0122 0.0003 0.0119 
276 0.0121 0.0003 0.0118 
277 0.0121 0.0003 0.0117 
278 0.0120 0.0003 0.0117 
279 0.0119 0.0003 0.0116 
280 0.0119 0.0003 0.0115 
281 0.0118 0.0003 0.0115 
282 0.0117 0.0003 0.0114 
283 0.0117 0.0003 0.0113 
284 0.0116 0.0003 0.0113 
285 0.0115 0.0003 0.0112 
286 0.0115 0.0003 0.0112 
287 0.0114 0.0003 0.0111 
288 0.0114 0.0003 0.0110 

Total soil rain loss = 0.10(In)
Total effective rainfall = 6.16(In)
 
peak flow rate in flood hydrograph = 5.84(CFS)
 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - H 0 U R 5 TOR M 

Run 0 f f H Y d r 0 9 rap 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 0.02 Q
 
0+10 0.0008 0.09 Q
 
0+15 0.0019 0.16 Q
 
0+20 0.0031 0.18 Q
 
0+25 0.0044 0.19 Q
 
0+30 0.0058 0.20 Q
 
0+35 0.0072 0.20 Q
 
0+40 0.0086 0.20 Q
 
0+45 0.0100 0.21 Q
 
0+50 0.0115 0.21 Q
 
0+55 0.0129 0.21 Q
 
1+ 0 0.0144 0.21 Q
 
1+ 5 0.0158 0.21 Q
 
1+10 0.0173 0.21 Q
 
1+15 0.0188 0.21 Q
 
1+20 0.0203 0.21 QV
 
1+25 0.0217 0.21 QV
 
1+30 0.0232 0.22 QV
 
1+35 0.0247 0.22 QV
 
1+40 0.0262 0.22 QV
 
1+45 0.0277 0.22 QV
 
1+50 0.0292 0.22 QV
 
1+55 0.0307 0.22 QV
 
2+ 0 0.0322 0.22 QV
 
2+ 5 0.0337 0.22 QV
 
2+10 0.0352 0.22 QV
 
2+15 0.0368 0.22 QV
 
2+20 0.0383 0.22 QV
 
2+25 0.0398 0.22 QV
 
2+30 0.0414 0.22 Q v
 
2+35 0.0429 0.22 Q v
 
2+40 0.0444 0.22 Q v
 
2+45 0.0460 0.23 Q v
 
2+50 0.0475 0.23 Q v
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2+55 0.0491 0.23 Q v 
3+ 0 0.0507 0.23 Q v 
3+ 5 0.0522 0.23 Q v 
3+10 0.0538 0.23 Q v 
3+15 0.0554 0.23 Q v 
3+20 0.0570 0.23 Q v 
3+25 0.0586 0.23 Q v 
3+30 0.0602 0.23 Q v 
3+35 0.0618 0.23 Q v 
3+40 0.0634 0.23 Q v 
3+45 0.0650 0.23 Q v 
3+50 0.0666 0.23 Q v 
3+55 0.0682 0.24 Q V 
4+ 0 0.0698 0.24 Q V 
4+ 5 0.0715 0.24 Q V 
4+10 0.0731 0.24 Q V 
4+15 0.0748 0.24 Q V 
4+20 0.0764 0.24 Q V 
4+25 0.0781 0.24 Q V 
4+30 0.0797 0.24 Q V 
4+35 0.0814 0.24 Q V 
4+40 0.0831 0.24 Q V 
4+45 0.0847 0.24 Q V 
4+50 0.0864 0.24 Q V 
4+55 0.0881 0.25 Q V 
5+ 0 0.0898 0.25 Q V 
5+ 5 0.0915 0.25 Q V 
5+10 0.0932 0.25 Q V 
5+15 0.0949 0.25 Q V 
5+20 0.0966 0.25 Q V 
5+25 0.0984 0.25 IQ V 
5+30 0.1001 0.25 IQ V 
5+35 0.1018 0.25 IQ V 
5+40 0.1036 0.25 IQ V 
5+45 0.1053 0.25 IQ V 
5+50 0.1071 0.26 IQ V 
5+55 0.1089 0.26 IQ V 
6+ 0 0.1107 0.26 IQ V 
6+ 5 0.1124 0.26 IQ V 
6+10 0.1142 0.26 Q V 
6+15 0.1160 0.26 Q V 
6+20 0.1178 0.26 Q V 
6+25 0.1196 0.26 Q V 
6+30 0.1215 0.26 Q V 
6+35 0.1233 0.27 Q V 
6+40 0.1251 0.27 Q V 
6+45 0.1270 0.27 Q V 
6+50 0.1288 0.27 Q V 
6+55 0.1307 0.27 Q V 
7+ 0 0.1325 0.27 Q V 
7+ 5 0.1344 0.27 Q V 
7+10 0.1363 0.27 Q V 
7+15 0.1382 0.27 Q V 
7+20 0.1401 0.28 Q V 
7+25 0.1420 0.28 Q V 
7+30 0.1439 0.28 Q V 
7+35 0.1458 0.28 Q V 
7+40 0.1478 0.28 Q V 
7+45 0.1497 0.28 Q V 
7+50 0.1517 0.28 Q V 
7+55 0.1536 0.29 Q V 
8+ 0 0.1556 0.29 Q V 
8+ 5 0.1576 0.29 Q V 
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8+10 0.1596 0.29 Q V 
8+15 0.1616 0.29 Q V 
8+20 0.1636 0.29 Q V 
8+25 0.1656 0.29 Q V 
8+30 0.1677 0.30 Q V 
8+35 0.1697 0.30 Q V 
8+40 0.1718 0.30 Q V 
8+45 0.1739 0.30 Q V 
8+50 0.1759 0.30 Q V 
8+55 0.1780 0.30 Q V 
9+ 0 0.1801 0.31 Q V 
9+ 5 0.1822 0.31 Q V 
9+10 0.1844 0.31 Q V 
9+15 0.1865 0.31 Q V 
9+20 0.1887 0.31 Q V 
9+25 0.1908 0.31 Q V 
9+30 0.1930 0.32 IQ V 
9+35 0.1952 0.32 IQ V 
9+40 0.1974 0.32 IQ V 
9+45 0.1996 0.32 IQ V 
9+50 0.2019 0.32 IQ V 
9+55 0.2041 0.33 IQ V 

10+ 0 0.2064 0.33 IQ V 
10+ 5 0.2086 0.33 IQ V 
10+10 0.2109 0.33 IQ V 
10+15 0.2132 0.34 IQ V 
10+20 0.2156 0.34 IQ V 
10+25 0.2179 0.34 Q V 
10+30 0.2203 0.34 Q Iv 
10+35 0.2226 0.34 Q V 
10+40 0.2250 0.35 Q V 
10+45 0.2274 0.35 Q V 
10+50 0.2299 0.35 Q V 
10+55 0.2323 0.35 Q V 
11+ 0 0.2348 0.36 Q V 
11+ 5 0.2373 0.36 Q V 
11+10 0.2398 0.36 Q V 
11+15 0.2423 0.37 Q V 
11+20 0.2448 0.37 Q V 
11+25 0.2474 0.37 Q V 
11+30 0.2500 0.38 Q V 
11+35 0.2526 0.38 Q V 
11+40 0.2552 0.38 Q V 
11+45 0.2579 0.39 Q V 
11+50 0.2606 0.39 Q V 
11+55 0.2633 0.39 Q V 
12+ 0 0.2660 0.40 Q V 
12+ 5 0.2687 0.39 Q V 
12+10 0.2711 0.35 Q V 
12+15 0.2732 0.31 Q V 
12+20 0.2753 0.30 Q V 
12+25 0.2773 0.30 Q V 
12+30 0.2794 0.30 Q V 
12+35 0.2815 0.30 Q V 
12+40 0.2836 0.31 Q V 
12+45 0.2857 0.31 Q V 
12+50 0.2879 0.31 Q V 
12+55 0.2901 0.32 Q V 
13+ 0 0.2923 0.32 Q V 
13+ 5 0.2946 0.33 Q V 
13+10 0.2969 0.33 Q V 
13+15 0.2992 0.34 Q V 
13+20 0.3016 0.35 Q V 
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13+25 0.3040 0.35 Q I v 
13+30 0.3065 0.36 Q I v 
13+35 0.3091 0.37 Q I v 
13+40 0.3116 0.38 Q I v 
13+45 0.3143 0.38 Q I v 
13+50 0.3170 0.39 Q I v 
13+55 0.3198 0.40 Q I V 
14+ 0 0.3226 0.41 Q I V 
14+ 5 0.3255 0.42 Q I V 
14+10 0.3285 0.43 Q I V 
14+15 0.3315 0.44 Q I V 
14+20 0.3347 0.46 Q I V 
14+25 0.3379 0.47 Q I V 
14+30 0.3412 0.48 Q I V 
14+35 0.3447 0.50 Q I V 
14+40 0.3482 0.52 Q I V 
14+45 0.3519 0.54 Q I V 
14+50 0.3558 0.56 Q I V 
14+55 0.3598 0.58 Q I V 
15+ 0 0.3639 0.61 Q I V 
15+ 5 0.3683 0.63 Q I V 
15+10 0.3729 0.67 Q I V 
15+15 0.3777 0.70 Q I V 
15+20 0.3828 0.74 Q I V 
15+25 0.3883 0.80 Q I V 
15+30 0.3945 0.90 Q I V 
15+35 0.4014 1.00 Q I V 
15+40 0.4090 1.10 Q I V 
15+45 0.4174 1. 23 Q I V 
15+50 0.4271 1.40 Q I Iv 
15+55 0.4384 1. 65 Q I Iv 
16+ 0 0.4530 2.12 Q I I V 
16+ 5 0.4762 3.37 I Q I V 
16+10 0.5164 5.84 I I Q V 
16+15 0.5511 5.04 I Q V 
16+20 0.5705 2.80 IQ V 
16+25 0.5831 1.84 Q I V 
16+30 0.5928 1.41 Q I V 
16+35 0.6005 1.11 Q I V 
16+40 0.6069 0.94 Q I V 
16+45 0.6126 0.82 Q I V 
16+50 0.6176 0.73 Q I V 
16+55 0.6221 0.65 Q I Iv 
17+ 0 0.6261 0.59 Q I Iv 
17+ 5 0.6298 0.53 Q I Iv 
17+10 0.6331 0.48 Q I Iv 
17+15 0.6361 0.45 Q I Iv 
17+20 0.6391 0.42 Q I Iv 
17+25 0.6418 0.40 Q I I V 
17+30 0.6445 0.38 Q I I V 
17+35 0.6470 0.37 Q I I V 
17+40 0.6494 0.35 IQ I I V 
17+45 0.6518 0.34 IQ I I V 
17+50 0.6540 0.33 IQ I I V 
17+55 0.6562 0.32 IQ I I V 
18+ 0 0.6583 0.31 IQ I I V 
18+ 5 0.6604 0.31 IQ I I V 
18+10 0.6628 0.35 IQ I I V 
18+15 0.6654 0.38 IQ I I V 
18+20 0.6681 0.38 IQ I I V 
18+25 0.6707 0.38 IQ I I V 
18+30 0.6733 0.38 IQ I I V 
18+35 0.6759 0.37 IQ I I V 
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18+40 0.6784 0.37 IQ v 
18+45 0.6809 0.36 IQ v 
18+50 0.6834 0.36 IQ v 
18+55 0.6858 0.35 IQ V 
19+ 0 0.6882 0.35 IQ V 
19+ 5 0.6906 0.34 IQ V 
19+10 0.6929 0.34 IQ V 
19+15 0.6952 0.33 IQ V 
19+20 0.6975 0.33 IQ V 
19+25 0.6998 0.33 IQ V 
19+30 0.7020 0.32 IQ V 
19+35 0.7042 0.32 IQ V 
19+40 0.7063 0.31 IQ V 
19+45 0.7085 0.31 IQ V 
19+50 0.7106 0.31 IQ V 
19+55 0.7127 0.30 Q V 
20+ 0 0.7147 0.30 Q V 
20+ 5 0.7168 0.30 Q V 
20+10 0.7188 0.29 Q V 
20+15 0.7208 0.29 Q V 
20+20 0.7228 0.29 Q V 
20+25 0.7247 0.28 Q V 
20+30 0.7267 0.28 Q V 
20+35 0.7286 0.28 Q V 
20+40 0.7305 0.28 Q V 
20+45 0.7324 0.27 Q V 
20+50 0.7343 0.27 Q V 
20+55 0.7361 0.27 Q V 
21+ 0 0.7380 0.27 Q V 
21+ 5 0.7398 0.26 Q V 
21+10 0.7416 0.26 Q V 
21+15 0.7434 0.26 Q V 
21+20 0.7452 0.26 Q V 
21+25 0.7469 0.26 Q V 
21+30 0.7487 0.25 Q V 
21+35 0.7504 0.25 Q V 
21+40 0.7522 0.25 Q V 
21+45 0.7539 0.25 Q V 
21+50 0.7556 0.25 Q V 
21+55 0.7573 0.25 Q V 
22+ 0 0.7589 0.24 Q V 
22+ 5 0.7606 0.24 Q V 
22+10 0.7623 0.24 Q V 
22+15 0.7639 0.24 Q V 
22+20 0.7655 0.24 Q V 
22+25 0.7671 0.24 Q V 
22+30 0.7688 0.23 Q V 
22+35 0.7703 0.23 Q V 
22+40 0.7719 0.23 Q V 
22+45 0.7735 0.23 Q V 
22+50 0.7751 0.23 Q V 
22+55 0.7766 0.23 Q V 
23+ 0 0.7782 0.22 Q V 
23+ 5 0.7797 0.22 Q V 
23+10 0.7813 0.22 Q V 
23+15 0.7828 0.22 Q V 
23+20 0.7843 0.22 Q V 
23+25 0.7858 0.22 Q V 
23+30 0.7873 0.22 Q V 
23+35 0.7888 0.22 Q V 
23+40 0.7903 0.21 Q V 
23+45 0.7917 0.21 Q V 
23+50 0.7932 0.21 Q V 
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23+55 
24+ 0 
24+ 5 
24+10 
24+15 
24+20 
24+25 
24+30 
24+35 
24+40 
24+45 
24+50 
24+55 
25+ 0 

0.7946 
0.7961 
0.7974 
0.7982 
0.7985 
0.7987 
0.7988 
0.7989 
0.7989 
0.7990 
0.7990 
0.7990 
0.7990 
0.7990 

0.21 
0.21 
0.19 
0.12 
0.05 
0.03 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 

Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 
Q
 

V
V
V
V
V
V
V
V 
V
V
V
V
V 
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NorCal Engineering 
Soils and Geotechnical Consultants
 

10641 Humbolt Street Los Alamitos, CA 90720
 
(562) 799-9469 Fax (562) 799-9459
 

April 29, 2015	 Project Number 18053-15 

Newcastle Partners, Inc. 
4740 Green River Road, Suite 118 
Corona, California 92880 

Attn.:	 Mr. Jackson Smith 

RE:	 Soil Infiltration Study - Proposed Industrial Warehouse Development ­

Located at the Southwest Corner of Waterman Avenue and Dumas Drive, in 

the City of San Bernardino, California 

Dear Mr. Smith:
 

Pursuant to your request, this firm has performed a Soils Infiltration Study for the above
 

referenced project in accordance with your approval of proposal dated March 31, 2015.
 

The purpose of this study is to evaluate the feasibility of an on-site drainage disposal
 

system for the proposed industrial warehouse development. The scope of work
 

included the following: 1) site reconnaissance; 2) subsurface geotechnical exploration;
 

3) double ring infiltration testing; 4) engineering analysis of field and laboratory data; and
 

5) preparation of a report.
 

It is proposed to construct an industrial warehouse development consisting of a concrete
 

tilt-up building totaling 562,763 square feet on the 25-acre SUbject property as shown on
 

the attached Site Plan. The proposed concrete tilt-up building will be supported by a
 

conventional slab-on-grade foundation system with perimeter-spread footings and
 

isolated interior footings. Other improvements will consist of new concrete and/or
 

asphalt pavement and hardscape. It is assumed that the proposed grading for the
 

development will include minor cut and fill procedures. The proposed on-site drainage
 

disposal system will consist of shallow detention basin situated along the south property
 

perimeter.
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Site Description 

The subject property is located at the southwest corner of Waterman Avenue and 

Dumas Drive, in the City of San Bernardino. The generally rectangular shaped parcel is 

elongated in an east to west direction with topography of the relatively level property 

descending gradually from north to south on the order of a few feet. A majority of the 

site is currently undeveloped land covered with a low to moderate growth of vegetation 

cover consisting of natural grasses and weeds. A few small residences are situated 

along the frontage of Dumas Drive. 

Field Exploration 

The testing was conducted on April 20, 2015 and consisted of using the double ring 

infiltrometer at three (3) locations to determine the infiltration rate of the proposed 

drainage disposal system. The location of these tests is shown on the attached Site 

Plan. These test locations were excavated by a backhoe to depths ranging between 5 

and 10 feet below ground surface (bgs). No caving occurred to the depth of these test 

excavations and no groundwater was encountered. 

Detailed description of the subsurface soils is shown on the attached test excavations 

logs in Appendix B. In general, the site was found to be underlain by alluvial deposits 

consisting of light grey, sandy SILT. These soils were noted to be firm and damp to 

moist. 

Infiltration Test Procedure and Results 

The infiltration test consisted of the double ring infiltration test per ASTM Method D 

3385. "The double ring infiltrometer method consists of driving two open cylinders, one 

inside the other, into the ground, partially filling the ring with water or other liquid, and 

then maintaining the liquid at a constant level. The volume of liquid added to the inner 

ring, to maintain the liquid level constant is the measure of the volume of liquid that 

infiltrates the soil. 

NorCal Engineering
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The volume infiltrated during timed intervals is converted to an incremental infiltration 

velocity, usually expressed in centimeters per hour or inches per hour and plotted 

verses elapsed time. The maximum-steady state or average incremental infiltration 

velocity, depending on the purpose/application of the test is equivalent to the infiltration 

rate". 

Along the bottom of the infiltration test pits, dual infiltration rings were inserted 7 cm 

vertically into the soil by an impact-absorbing hammer. Guelph tubes, also referred to 

as bubblers were installed to maintain constant water level in each of the rings. Water 

levels were maintained at a constant level in both the inner ring and annular space 

between rings throughout the test, to prevent flow of water from one ring to the other. 

The volume of liquid used during each measured time interval was converted into an 

incremental infiltration velocity of both the inner ring in the annular space using the 

following equations: 

For the inner ring calculated as follows: 

Vir=~ Vir/(Air~t) 

where: 

Vir = inner ring incremental infiltration velocity, cm/hr 

L1Vir = volume of water used during time interval to maintain constant 

head in the inner ring, cm3 

Air = internal area of the inner ting, cm2 

~t = time interval, hr 

The last reading was used for design purposes in each of the test pits. The testing data 

sheets are attached in Appendix B and summarized in the table below. These 

excavations were immediately backfilled with the excavated soils and compacted. The 

double ring infiltration results are shown in Appendix B. 
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Infiltration Rate 
Test No. Depth (feet bgs) Soil Type (cm/hr) (in/hr) 

1 
2 
3 

5' 
10' 
7.5' 

Sandy Silt 
Sandy Silt 
Sandy Silt 

6.0 
19.3 
6.3 

2.4 
77.2 
2.5 

Groundwater Information 

Our firm had recently performed a "Geotechnical Engineering Investigation" dated April 

30, 2015 for the subject property and excavated ten (10) exploratory trenches to depths 

ranging between 5 and 15 feet and an exploratory boring to 50 feet. Groundwater was 

encountered at a depth of 40 feet below ground surface. The exposed sidewalls of our 

trenches and borings did not reveal any evidence (mottling, etc.) that groundwater had 

been near the surface. 

Discussion of Results 

The use of an on-site disposal system by means of a shallow infiltration system appears 

to be geotechnically feasible for future development. Based upon the results of our 

testing, the subsurface soils encountered in the proposed on-site drainage disposal 

system shall utilize a conservative design rate of 2.5 in/hr. All systems must meet the 

latest city and/or county specifications and California Regional Water Quality Control 

Board (CRWQCB) requirements. 

It is our opinion that the site is suitable for stormwater infiltration without increasing the 

potential of settlement of proposed and eXisting structures located either on or adjacent 

to the subject site. In addition, the potential for hydro-consolidation and the 

susceptibility for any ground settlements are considered very low. Foundations shall be 

set back a minimum distance of 10 feet from the drainage disposal system and the 

bottom of footing shall be a minimum of 10 feet from the expected zone of saturation. 

The boundary of the zone of saturation may be assumed to project downward from the 

top of the permeable portion of the disposal system at an inclination of 1 to 1 or flatter, 

as determined by the soils engineer. 
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Closure 

The recommendations and conclusions contained in this report are based upon the soil 

conditions uncovered in our test excavations. No warranty of the soil condition between 

our excavations is implied. NorCal Engineering should be notified for possible further 

recommendations if unexpected to unfavorable conditions are encountered during 

construction phase. 

This firm should have the opportunity to review the final plans to verify that all our 

recommendations are incorporated. This report and all conclusions are subject to the 

review of the controlling authorities for the project. Our representative should be 

present during the grading operations and construction phase to certify that such 

recommendations are complied within the field. 

This geotechnical investigation has been conducted in a manner consistent with the 

level of care and skill exercised by members of our profession currently practicing under 

similar conditions in the Southern California area. All work was performed under the 

supervision of the Geotechnical Engineer. No other warranty, expressed or implied is 

made. No other warranty, expressed or implied is made. 

We appreciate this opportunity to be of service to you. If you have any further 

questions, please do not hesitate to contact the undersigned. 

Respectfully submitted, 
NORCAL ENGINEERING 

Keith D. Tucker Scott D. Spensiero 
Project Engineer Project Manager 
R.G.E. 841 
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GRAPHIC 
J'lVMRnl 

! 'a1 ~ ~ 

("'r-­

..:...? .J". J"1':""::--::­
~'~..~..

0<:1 
000­
~C

••.'... 

. .. . .. 

­
1-­

-­

MAJOR DIVISION LETTER TYPICAL DESCRIPTIONS 
~YMRnl 

GRAVEL CLEAN GRAVELS 
GW WELL-GRADED GRAVELS, GRAVEL. 

SAND MIXTURES, LITTLE OR NO FIf\<ES 

AND (LITTLE OR NO 
GRAVELLY FINES) 
SOILS GP 

POORLY·GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, L1TILE 

COARSE ~ ORNO FINES 
GRAINED 
SOILS 

MORE THAN 
50% OF 
COARSE 

GRAVELS 
WITH FINES • 

GM SILTY GRAVELS, GRAVEL-SAND· 
SILT MIXTURES 

FRACTION 
RETAINED ON 
NO.4 SIEVE 

(APPRECIABLE 
AMOUNT OF 
FINESI 

,~!"9-Id--G-C--lt-C-LA.-Y-E-Y-G-RA-V-E-LS-,-G-RA-VE-L-'S-A-N-D-'--I 

CLAY MIXTURES 

~~.I---+------------1 
WELL·GRADED SANDS. GRAVELLY 

SAND CLEAN SAND ~ 
SW SANDS, LITTLE OR NO FINES 

AND (LITTLE OR NO 

MORE THAN 
50% OF 

SANDY 
SOILS 

FINES) 

SP 
POORLY·GRADED SANDS, GRAVEL· 
LY SANDS. LITTLE' OR NO FINES 

MATERIAL 
IS .!JiB.GEB .. 
THAN NO. 
200 SIEVE 

MORE THAN 
50% OF SANDS WITH SM SILTY SANDS, SAND·SILT 

MIXTURES 
SIZE COARSE FINE 

FRACTION (APPRECIABLE 
PASSING ON 
NO.4 SIEVE 

AMOUNT OF 
FINES) SC CLA.YEY SANDS, SAND·CLAY 

MIXTURES 

INORGANIC SILTS AND VERY FINE 
ML SANDS. ROCK FLOUR, SILTY OR 

CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF lOW TO 
FINE MEDIUM PLASTICITY. GRAVELLY 
GRAINED 

SILTS LIQUID LIMIT CL 
I I=SS THAN <;() CLAYS, SANDY CLAYS, SilTY 

SOILS 
AND 

CLAYS. LEAN CLAYS CLAYS 
f-

ORGANIC SILTS AND ORGANIC 
OL SILTY CLAYS OF LOW PLASTICITY 

INORGANIC SilTS. MICACEOUS OR 
MH DIATOMACEOUS FINE SAND OR 

SILTY SOILS MORE THAN 
50% OF 
MATERIAL INORGANIC CLAYS OF HIGH CHSILTS LIQUID LIMIT 
IS~ PLASTICITY, FAT CLAYS AND QREATER THAN THAN NO 

CLAYS !iO200 SIEVE 
SIZE ORGANIC CLAYS OF MEDIUM TO 

OH HIGH PLASTICITY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH 
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

NorCal EngIneering 



KEY: 

• Indicates 2.5-inch Inside Diameter. Ring Sample. 

t8j Indicates 2-inch 00 Spilt Spoon Sample (SPT). 

rsJ Indicates Shelby Tube Sample. 

rn Indicates No Recovery. 

IJ Indicates SPT with 140# Hammer 30 in. Drop, 

E] Indicates Bulk Sample. 

~ Indicates Small Bag Sample. 

[I 

III 

Indicates Non-Standard 

Indicates Core Run. COMPONENT PROPORTIONS 

DESCRIPTIVE TERMS RANGE OF PROPORTION 

Trace 1·5% 
Few 5 ·10% 
Little 10 - 20% 
Some 20 - 35% 
And 35" 50% 

WET 

DAMP 

MOIST 

Absence 01 moislure, dusty, 
dry \0 the touch. 
Some perceptible 
moisture: below optimum 
No visible waler; near optimum 
moislure conlent 
Visible free waler, usually 
SoH is below waler lable. 

MOISTURE CONTENT 

DRY 

COMPONENT DEFINITIONS 

COMPONENT SIZE RANGE 

Boulders Larger than 12 in 
Cobbles 3 in 10 12 in 
Gravel 3 in 10 No 4 (4.5mm ) 
Coarse gravel 3 in 10 3/4 in 
Fine gravel 3/4 in 10 No " ( 4,5mm l 
Sand No.4 ( 4.5mm llo No. 200 ( 0.074mm ) 
Coarse sand NO.4 (4.5 Olm ) 10 No. 10 (2.0 mOl ) 
Medium sand No. 10 (2.0 mOl) 10 No. 40 (0.42 mOl l 
Fine sand No. 40 (0.42 mm ) 10 No. 200 (0.074 mOl l 
Sill and Clav Smaller Ihan No. 200 ( 0.OT4 mOl 1 

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N ·VALUE 

COHESIONLESS SOILS COHESIVE SOILS 

Density N ( blows/ft ) Consislency N (blows/ft ) Approximate 
Undrained Shear 

Strength (psf) 

Very Loose 0104 Very Soft oto 2 < 250 
Loose 4 to 10 Soft 2104 250·500 
Medium Dense 101030 Medium Stiff 410 B 500·1000 
Dense 30 to 50 Stiff 8 to 15 1000·2000 
Very Dense over 50 Very Stiff 151030 2000" 4000 

Hard over 30 > 4000 
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Depth Lith­
(feet) ology 

/ 
,I 

_._._._---~ 

Material Description 

FILL 
1i: \ Sandy SILT ! \ Light grey. soft, dam~_~ ~_.. _ 
~ NATURAL 
g Sandy SILT 

LL_L.LCI-LJ ~ Light grey, firm, damp ,, ' .__... __... 
Boring completed at depth of 5' 

-- 0 

-

~I-' 30 
"'I­

I­

~. 
1­
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~--, 

Newcastle Pa rtners --=r------------.---------- -­

18053-15 
r- ---- ---,--------­

Boring Location: SWC Waterman & Duma s -
Date of Drilling: 4/20/15 ..­

Drilling Method: Backhoe 
---~-_.__._-~-

Hammer Weight: 
-

Surface Elevation: Not Measured 

Depth Lith-
Material Description (feet) ology 

~~----~-----~----1--0 
FILL 

\ Sandy SILT ~ 
]! 

§ 
e \!:~9.~t grey, soft, damp 
e NATURALl­ ~ 

g Sandy SILT 
f-­

~ Light grey, firm, damp 
(')f-5 

f-­

-

-
1-10 

l-

I-

l-

I­

-15 

f-­

l-

I-

i-

Groundwater Depth: None Encountered 

_-----.-I 

----:-;------ ----------_.-­
Boring completed at d epth of 7.5' 

I 
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Log of Trench T-2 

Samples Laborat0IY.. 
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i
Newcastle Partners Log of Trench T-3 

18053·15 I 
----~-~----,- ---'- ­

~B~;;~;·L-o-cati~-n-:s-w-c-w-a-te-~r-m-a-_n-~&- ...-----~l~-~~-~._--------~---.~~....-.P-_lI-rn-._-~_-s.--.-
_p-ate ()!~ Drilling: 4/20/15 i Groundwater Depth: None Encounte..':.~ 

~~rilling Method~: Backhoe _~__~_~__"_~ , ~ ~ ~_ .._, 

L~ Hammer Weig ht: ~ ~ ~ _1_~~..p~~_~_~. ~ ~~._. __ ._, 
Surface Elevation: Not Measured 

,-,------------~-------------------------.,--..=o=T::=---,-, 
Depth Lith- I 
~~ _~~.o_g_Y__J..I M_a.t_e_r_ia_I_D_e~_c_riPti_: .. .__.._~ _ 

1- 0 
FILL
 

1\ Sandy SILT
 /
\Light grey, soft, damp ---->--------_.._+~-. ------------<--,;< 

NATURAL
 
Sandy SILT
 
Light grey, firm, damp
 

f--5 

I­

'--~-------------_.._._. --~----------------
Boring completed at depth of 10' 

~amples Ci6or.ltory-­
~ ~ .5 ~~£.l ;:, III ._...
~ o C ~iii 

>- - ;:, UI C C III fI) 
I- m 0 GI n,o

U ~ C o la 

i 
i 
I 

: 35 .. -- .. ·'~----'-_·----------'----_·-'-'---------T-------~·~_ -.~~-t-~~--_......L-~-._L--L 
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I ~ -ENGINEERING L,-:J 

SOILS AND GEOTECHNICAL CONSULTANTS 

Project: Newcastle Partners 

Project No: 18053-15 

Date: 4/20/15 

Test No. n 
Depth: 5' 

Tested By: 

TIME 
(hrfmin) 

CHANGE 
TIME 
(min) 

CUMULATIVE 
TIME 
(min) 

INNER 
RING 

READING 
(em) 

INNER 
RING 
FLOW 

(cc) 

OUTER 
RING 

READING 
(em) 

OUTER 
RING 

CHANGE 
(em) 

OUTER 
RING FLOW 

(ee) 

INNER 
RING 

INF RATE 
(em/hr) 

OUTER 
RING 

INF RATE 
(em/hr) 

INNER 
RING 

INF RATE 
(ftIhr) 

1 7:23 129.3 231.9 

7:28 5 5 131.2 1.9 233.5 1.7 

2 7:28 131.2 233.5 

7:33 5 10 132.4 1.2 234.7 1.2 

3 7:33 132.4 234.7 

7:38 5 15 133.2 0.8 235.2 0.5 

4 7:38 133.2 235.2 

7:43 5 20 133.5 0.3 236.0 0.8 

5 7:43 133.5 236.0 

7:48 5 25 134.0 0.5 236.5 0.5 

6 7:48 134.0 236.5 

7:53 5 30 134.5 0.5 232.0 0.5 6.0 6.0 

7 7:53 129.0 232.0 

7:58 5 35 129.5 0.5 232.6 0.6 6.0 72 

8 7:58 129.5 232.6 

8:03 5 40 130.0 0.5 233.2 0.6 6.0 7.2 

9 8:03 130.0 233.2 

8:08 5 45 130.5 0.5 233.8 0.6 6.0 7.2 

10 8:08 130.5 233.8 

8:13 5 50 131.0 0.5 234.4 0.6 6.0 7.2 

11 8:13 131.0 234.4 

8:18 5 55 131.5 0.5 235.2 0.8 6.0 9.6 

12 8:18 131.5 235.2 

8:23 5 60 132.0 0.5 235.8 6.0 --­



[-~ ENGINEERING S? 

SOILS AND GEOTECHNICAl CONSULTANTS -
Project: Newcastle Partners 

Project No: 18053-15 

Date: 4/20/15 

Test No. 12 

Depth: 10' 

Tested By: 

TIME 
(hr/min) 

CHANGE 
TIME 
(min) 

CUMULATIVE 
TIME 
(min) 

INNER 
RING 

READING 
(em) 

INNER 
RING 
FLOW 
(ee) 

OUTER 
RING 

READING 
(em) 

OUTER 
RING 

CHANGE 
(em) 

OUTER 
RING FLOW 

(ee) 

INNER 
RING 

INF RATE 
lem/hr) 

OUTER 
RING 

INF RATE 
(em/hr) 

INNER 
RING 

INF RATE 
(ftlhrl 

1 8:59 135.2 258.0 

9:00 1 1 138.3 3.1 261.2 3.2 

2 9:00 129.1 253.2 

9:01 1 2 1325 3.4 256.3 3.1 

3 9:01 129.8 252.4 

9:02 1 3 133.2 3.4 255.1 2,7 

4 9:02 129.7 251.0 

9:03 1 4 1329 32 253.5 2.5 

5 9:03 132.9 253.5 

9:04 1 5 1353 2.4 256.8 3,3 

6 9:04 129.3 252.8 

9:05 1 6 132.4 3,1 255.6 2.8 186 168 

7 9:05 128.0 251.4 

9:06 1 7 131.2 3.2 2543 2,9 192 174 

8 9:06 131.2 254.3 

9:07 1 8 133.8 2.6 257.0 27 156 162 

9 9:07 130.3 253.0 

9:08 1 9 133.7 3.4 2558 2,8 204 168 

10 9:08 128.9 253.8 

9:09 1 10 1325 3.6 256.4 2.6 216 156 

11 9:09 132.5 256.4 

9:10 1 11 135.8 3.3 259.0 2.6 198 156 

12 9:10 132.0 255.4 

9:11 1 12 135.3 3,3 257.7 2.3 198 138 



[~ENGINEERING~ I-SOILS AND GEOTECHNICAL CONSULTAN~'S 

Project: Newcastle Partners 

Project No: 18053-15 

Date: 4/20/15 

Test No. T3 

Depth: 7.5' 

Tested By: 

TIME CHANGE CUMULATIVE INNER INNER 
(hr/min) TIME TIME RING RING 

(min) (min) READING FLOW 
(em) (ee) 

1 9:38 133.2 

9:48 10 10 135.3 2.1 

2 9:48 129.8 

9:58 10 20 132.0 2.2 

3 9:58 132.0 

10:08 10 30 134.1 2.1 

4 10:08 134.1 

10:18 10 40 135.3 1.2 

5 10:18 135.3 

10:28 10 50 136.5 1.2 

6 10:28 130.3 

10:38 10 60 131.9 1.6 

7 10:38 131.9 

10:48 10 70 133.2 1.3 

8 10:48 133.2 

10:58 10 80 134.2 1.0 

9 10:58 129.0 

11 :08 10 90 130.0 1.0 

10 11:08 130.0 

11 :18 10 100 131.0 1.0 

11 11:18 131.0 

11:28 10 110 132.0 1.0 

12 11:28 132.0 

11:38 10 120 133.0 1.0 

OUTER 
RING 

READING 
(em) 

OUTER 
RING 

CHANGE 
(em) 

OUTER 
RING FLOW 

(ee) 

INNER 
RING 

INF RATE 
(em/hr) 

OUTER 
RING 

INF RATE 
(em/hr) 

INNER 
RING 

INF RATE 
(ftlhr) 

255.3 

258.0 2.7 

251.0 

254.0 3.0 

254.0 

255.5 1.5 

255.5 

257.1 1.6 

257.1 

258.7 1.6 

252.6 

254.3 1.7 

254.3 

255.8 1.5 7.8 9.0 

255.8 

257.0 1.2 60 7.2 

233.0 

254.2 1.2 6.0 7.2 

254.2 

255.6 1.4 6.0 8.4 

255.6 

256.8 1.2 6.0 7.2 

256.8 

258.0 1.2 6.0 7.2 




