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OVERVIEW 
The purpose of the study is to describe the hydrology of the proposed Athos Solar Project (“the project”) 
and any impacts that the hydrology may play in the design of the solar array.   

 
The preliminary project boundary encompasses approximately 5.04 square miles of land in Riverside 
County, starting approximately 3 miles northeast of Desert Center in Riverside County, California (Exhibit 
1).  At the time of this report, the project consists of preliminary parcels although the layout is not 
finalized.   

 
The project site is located on a steep to moderate slopes and generally slopes to the southeast.  The 
modeled watershed area encompasses ~264 square miles. The project area has some mild slopes of 
around 1% and the upper reaches of the watershed has some steeper slopes of 20%-35%. 

 

FEMA has completed a study to determine flood hazard for the selected location, the project area is 
covered by panels 06065C1825G, 06065C2450G and 06065C2475G. The project area contains no 
mapped FEMA flood hazards however the project does contain flood hazards from the CA DWR Flood 
Awareness layer (Exhibit 2).   

 
The hydrologic modeling in this report was created using FLO-2D modeling software. Because of the 
complex and distributary nature of flow paths upstream and through the project site, FLO-2D 
hydrologic/hydraulic modeling software was utilized to determine flow depths and velocities throughout 
the site.  These results were then compared against HEC-RAS modeling of the project area.   

 

During a 100 year storm the flood depths vary greatly across the parcels depending on their location.  
Overall, the analysis shows low water depths and velocities (Exhibits 6 and 7) across the more southern 
parcels.  The southern parcels primarily have flood depths with less than 0.5 feet with velocities less than 
1 foot/second except in the more channelized areas.   The more northern parcels in and directly adjacent 
to the main wash have flood depths in excess of 1’-6’ of water during the 100 year storm event with 
velocities exceeding 2 feet/second. See Exhibits 6A and 7A for these areas within the project with higher 
flood depths and velocities.  FLO-2D modeling produced the most conservative water depths across the 
majority of the site. Final equipment elevations should be based on the FLO-2D maximum depths. 
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DATA SOURCES 

The models and methods for this project utilize a combination of public and private data as shown 

in Table 1. 

 

Table 1:  Data Sources 

Data Type Format Source Use 

Elevation 2-ft Photogrammetry Westwood Onsite FLO-2D 

Model Elevations 

Elevation 5-Meter Digital 

Elevation Model 

(DEM)  

Intermap Nextmap 

Lidar 

Offsite FLO-2D 

Model Elevations 

Elevation  10-Meter DEM USGS Data 

Gateway 

Offsite FLO-2D 

Model Elevations 

Crop Data Shapefile USDA 2013 Crop 

Data Layer 

Landcover 

Soils Shapefile USGS SSURGO 

Dataset 

Curve Numbers 

Precipitation PDF File NOAA Atlas 14 Design storms 

HUC-12 Drainage 

Boundary 

Shapefile USGS Define Model Extents 

Site Boundary KMZ Intersect Power Define Model Extents 

2014 Aerial 

Photography 

ArcGIS Map Service USDA FSA Reference 
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OFFSITE HYDROLOGY 
The project area is located approximately 3 miles northeast of Desert Center in Riverside County, 
California. The project site is located on mild slopes of 1% and generally slopes to the southeast h.   The 
modeled watershed area encompasses ~264 square miles and the total tributary area is 1,004 square 
miles (Exhibit 9).  The project area has some mild slopes of around 1%-2% and also includes areas of 
steeper slopes of 20%-35% through portions of the project area.  The potential hydrologic issues in this 
general landscape are flooding and erosive velocities. 

 

Because of the complex and distributary nature of flow paths upstream and through the project site, a 
FLO-2D model with 100’ grid cells was utilized to determine flow depths and velocities throughout the 
site.   

 

FLO-2D  

FLO-2D is a physical process model that routes rainfall runoff and flood hydrographs over flow surfaces 
or in channels using the dynamic wave approximation to the momentum equation.  FLO-2D offers 
advantages over 1-D models and unit hydrograph methods by allowing for breakout flows and 
visualization of flows across a potential site.  This is particularly useful on a flat site that receives offsite 
flows, such as the project site.  The primary inputs are a DTM (elevation data), curve numbers and 
precipitation.  No hydraulic structures were modeled (roads/berms are overtopped). 

 
Precipitation data obtained NOAA Atlas 14 (Appendix A) for a 100-year, 24-hour rainfall is 4.09 inches for 
the modeled project watershed. By using the 100-year rainfall event allows for the best initial analysis in 
order to determine the worst areas of flooding and erosion. 

 

With such a large tributary area to the parcels inflow hydrographs were used to reduce the model size.  
The inflows input into the model were obtained from the Flooding Depth Analyses and Scour 
requirements for PSL#298145 (Appendix C) which was obtained from Riverside County.  The peak flow 
rates for the northern and southern offsite watersheds were then input into the FLO2D model.   

 

Westwood 2-ft photogrammetry was incorporated into the DTM using the export to xyz file function in 
Global Mapper for onsite model elevations and was used for onsite model elevation data, Intermap 
Nextmap 5 meter LIDAR  and 10-m DEM USGS elevation data was incorporated into the DTM for offsite 
model elevations.  These XYZ files are read directly into FLO-2D.      

 

USDA-NRCS SSURGO soils data provided a general idea of the soils in the area but did not cover the 
entire area.  Soil types were estimated based on landcover and SSURGO data and were hand edited 
after being approved by Riverside County.  Soils in the area are primarily classified as hydrologic group C 
and D in the watershed area and A soils in the project boundary (Exhibit 3).  Land cover was obtained 
from the USDA 2013 Crop Data Layer or estimated for areas not covered.  Exhibit 4 displays the Land 
Cover Classes for the entire watershed. Curve numbers were applied to each grid cell in the FLO-2D 
model based on intersecting the grid with the curve numbers (Exhibit 5).  

 

PROJECT HYDRAULICS - GEOHECRAS 
The main channel adjacent to the project parcels was also modeled in Geo-HEC-RAS software to 
determine the extent of the 1% chance area of inundation (100-year floodplain) within the project area 
compared to FLO-2D. Geo-HEC-RAS is proprietary software that uses HEC-RAS, a U.S. Corps of 
Engineers product, as its main engine and includes an interface to build models and view results.  
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In the model, a reach was drawn to depict the direction and connections of stream flow. The same flow 
rates as input into the FLO-2D model were input on the upstream end of each reach within the project 
boundary. Cross-sections were then drawn perpendicular to the reaches and elevation contours. A digital 
terrain model (topographic data) of the project site was uploaded to the model. This data is encoded onto 
the cross-sections by the software in order to route the flow of water and calculate the width of the 
floodplain.  The GeoHECRAS results and cross sections can be seen on Exhibit 10. 

 

RESULTS AND DESIGN INFORMATION 
During a 100 year storm the flood depths vary greatly across the parcels depending on their location.  
Overall, the analysis shows low water depths and velocities (Exhibits 6 and 7) across the more southern 
parcels.  The southern parcels primarily have flood depths with less than 0.5 feet with velocities less than 
1 foot/second except in the more channelized areas.   The more northern parcels in and directly adjacent 
to the main wash have flood depths in excess of 1’-6’ of water during the 100 year storm event (Exhibits 
6B & 6C).  The northern parcels also have a much higher risk of erosion due to the increased velocities 
exceeding 2 feet/second through the main wash.  This flooding through the main wash has a wide 
expanse and inundates most of the northern parcels.  See Exhibits 6A and 7A for these areas within the 
project with higher flood depths and velocities.   

 

FEMA has completed a study to determine flood hazards and the project area contains no mapped flood 
zones, however the CA DWR has flood hazards that encompass some of the northern parcels.   

 

A comparison of the FLO-2D results, CA DWR Flood Awareness layer and the GeoHECRAS results can 
be found in Exhibit 8.  The results are similar but do have differences since GeoHECRAS is a 1-D model.   
FLO-2D modeling produced the most conservative water depths across the majority of the site. Final 
equipment elevations should be based on the FLO-2D maximum depths.   

 

 

 

NEXT STEPS 

 
1. Final design should account for avoidance of the flood depths and velocities presented in Exhibits 

6 and 7 to protect infrastructure.    
 

2. Facilities to be elevated 1’ above the 100-year peak flood elevation. 
 

3. Follow up with geotechnical consultant for additional soil texture data. 
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Included Output Files:                                      KMZ Legend 

1. Shapefile of Flow Depth 

2018-05-23_Athos_Prelim_Flow_Depth_at_Cell.shp 

Attribute “ID” = Grid Cell Number 

Attribute “VAR” = Max Flow Depth (Feet) 

 

2. KMZ of Flow Depth 

2018-05-23_Athos_Flow_Depth_Preliminary.kmz 

Overlay in Google Earth for graphical representation. 

 

 

 

             Velocity 

         KMZ Legend 

 

3. Shapefile of Velocity 

2018-05-23_Athos_Prelim_Velocity_at_Cell.shp 

Attribute “ID” = Grid Cell Number 

Attribute “VAR” = Velocity (FPS) 

 

4. KMZ of Velocity 

2018-05-23_Athos_Velocity_Preliminary.kmz 

Overlay in Google Earth for graphical representation. 
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Exhibit 6B:  100-Year Max Water
Depth North Parcel Map
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Exhibit 10:  GeoHECRAS Flooding Extents Map
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Appendix A 

NOAA Atlas 14 Rainfall Data 



NOAA Atlas 14, Volume 6, Version 2 
Location name: Desert Center, California, USA* 

Latitude: 33.7518°, Longitude: -115.3673° 
Elevation: 625.2 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lil l ian Hiner, Kazungu Maitaria, Deborah Martin,
Sandra Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao,

Geoffrey Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.081
(0.067‑0.098)

0.127
(0.106‑0.154)

0.192
(0.159‑0.234)

0.248
(0.204‑0.304)

0.329
(0.262‑0.418)

0.396
(0.309‑0.514)

0.468
(0.356‑0.622)

0.548
(0.405‑0.748)

0.663
(0.470‑0.945)

0.760
(0.521‑1.12)

10-min 0.116
(0.097‑0.140)

0.182
(0.152‑0.221)

0.275
(0.228‑0.335)

0.355
(0.293‑0.436)

0.472
(0.376‑0.599)

0.568
(0.443‑0.736)

0.671
(0.510‑0.892)

0.785
(0.580‑1.07)

0.951
(0.674‑1.36)

1.09
(0.746‑1.61)

15-min 0.140
(0.117‑0.170)

0.221
(0.184‑0.268)

0.333
(0.276‑0.405)

0.430
(0.354‑0.528)

0.571
(0.454‑0.724)

0.687
(0.535‑0.890)

0.812
(0.617‑1.08)

0.949
(0.702‑1.30)

1.15
(0.815‑1.64)

1.32
(0.902‑1.95)

30-min 0.195
(0.163‑0.237)

0.307
(0.256‑0.373)

0.464
(0.385‑0.564)

0.599
(0.493‑0.735)

0.795
(0.633‑1.01)

0.957
(0.745‑1.24)

1.13
(0.860‑1.50)

1.32
(0.977‑1.81)

1.60
(1.14‑2.28)

1.84
(1.26‑2.71)

60-min 0.264
(0.220‑0.320)

0.415
(0.345‑0.504)

0.626
(0.520‑0.762)

0.809
(0.666‑0.992)

1.07
(0.854‑1.36)

1.29
(1.01‑1.68)

1.53
(1.16‑2.03)

1.79
(1.32‑2.44)

2.16
(1.53‑3.08)

2.48
(1.70‑3.66)

2-hr 0.347
(0.289‑0.421)

0.526
(0.438‑0.638)

0.779
(0.646‑0.948)

1.00
(0.823‑1.23)

1.33
(1.06‑1.68)

1.60
(1.25‑2.07)

1.89
(1.44‑2.52)

2.22
(1.64‑3.04)

2.71
(1.92‑3.86)

3.12
(2.13‑4.60)

3-hr 0.397
(0.331‑0.481)

0.594
(0.494‑0.721)

0.874
(0.725‑1.06)

1.12
(0.922‑1.38)

1.49
(1.18‑1.89)

1.79
(1.40‑2.32)

2.13
(1.62‑2.83)

2.50
(1.85‑3.42)

3.06
(2.17‑4.36)

3.53
(2.42‑5.21)

6-hr 0.484
(0.403‑0.587)

0.719
(0.598‑0.873)

1.06
(0.875‑1.28)

1.35
(1.11‑1.66)

1.79
(1.43‑2.27)

2.16
(1.69‑2.80)

2.57
(1.96‑3.42)

3.03
(2.24‑4.14)

3.71
(2.63‑5.29)

4.30
(2.94‑6.34)

12-hr 0.564
(0.470‑0.683)

0.851
(0.708‑1.03)

1.26
(1.05‑1.53)

1.62
(1.33‑1.99)

2.15
(1.71‑2.73)

2.59
(2.02‑3.36)

3.08
(2.34‑4.09)

3.62
(2.68‑4.95)

4.42
(3.14‑6.30)

5.11
(3.50‑7.53)

24-hr 0.723
(0.640‑0.834)

1.11
(0.984‑1.29)

1.67
(1.47‑1.93)

2.15
(1.88‑2.51)

2.86
(2.42‑3.44)

3.45
(2.86‑4.23)

4.09
(3.32‑5.13)

4.79
(3.79‑6.18)

5.83
(4.43‑7.82)

6.70
(4.93‑9.29)

2-day 0.838
(0.741‑0.966)

1.30
(1.15‑1.51)

1.96
(1.73‑2.27)

2.53
(2.22‑2.95)

3.37
(2.86‑4.05)

4.06
(3.38‑4.99)

4.81
(3.91‑6.04)

5.63
(4.46‑7.27)

6.84
(5.20‑9.17)

7.84
(5.77‑10.9)

3-day 0.890
(0.788‑1.03)

1.39
(1.23‑1.60)

2.09
(1.84‑2.42)

2.70
(2.37‑3.15)

3.60
(3.05‑4.33)

4.34
(3.60‑5.32)

5.13
(4.17‑6.45)

6.01
(4.75‑7.76)

7.29
(5.54‑9.78)

8.36
(6.15‑11.6)

4-day 0.943
(0.835‑1.09)

1.47
(1.30‑1.70)

2.21
(1.95‑2.56)

2.86
(2.50‑3.33)

3.80
(3.22‑4.57)

4.58
(3.81‑5.62)

5.43
(4.41‑6.82)

6.36
(5.03‑8.20)

7.71
(5.86‑10.4)

8.85
(6.51‑12.3)

7-day 0.994
(0.880‑1.15)

1.53
(1.35‑1.77)

2.29
(2.02‑2.65)

2.96
(2.59‑3.45)

3.94
(3.34‑4.74)

4.75
(3.95‑5.83)

5.63
(4.58‑7.08)

6.61
(5.23‑8.53)

8.04
(6.11‑10.8)

9.24
(6.80‑12.8)

10-day 1.02
(0.905‑1.18)

1.57
(1.38‑1.81)

2.34
(2.06‑2.71)

3.02
(2.64‑3.52)

4.02
(3.40‑4.83)

4.85
(4.03‑5.95)

5.75
(4.67‑7.23)

6.75
(5.34‑8.71)

8.22
(6.25‑11.0)

9.45
(6.95‑13.1)

20-day 1.11
(0.984‑1.28)

1.71
(1.51‑1.97)

2.55
(2.25‑2.95)

3.28
(2.87‑3.83)

4.37
(3.70‑5.26)

5.27
(4.38‑6.46)

6.24
(5.07‑7.84)

7.31
(5.78‑9.43)

8.87
(6.75‑11.9)

10.2
(7.49‑14.1)

30-day 1.18
(1.05‑1.36)

1.83
(1.62‑2.11)

2.75
(2.42‑3.18)

3.55
(3.11‑4.14)

4.72
(4.00‑5.68)

5.69
(4.73‑6.98)

6.73
(5.46‑8.45)

7.86
(6.22‑10.1)

9.50
(7.22‑12.7)

10.9
(7.99‑15.1)

45-day 1.25
(1.11‑1.44)

1.98
(1.75‑2.28)

3.00
(2.65‑3.48)

3.89
(3.41‑4.54)

5.19
(4.40‑6.25)

6.25
(5.20‑7.68)

7.38
(6.00‑9.28)

8.60
(6.80‑11.1)

10.3
(7.87‑13.9)

11.8
(8.66‑16.3)

60-day 1.35
(1.19‑1.55)

2.16
(1.91‑2.49)

3.30
(2.91‑3.82)

4.28
(3.75‑5.00)

5.71
(4.84‑6.87)

6.87
(5.71‑8.43)

8.10
(6.58‑10.2)

9.42
(7.45‑12.1)

11.3
(8.58‑15.1)

12.8
(9.41‑17.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at low er and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) w ill be greater than the upper bound (or less than the low er 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 Atlas 14 document for more information.
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Appendix B 

Curve Number Table 

 



Table 2.  Semi-Arid Curve Numbers (adapted from NEH 630)

A B C D W

11 Open Water - areas of open water, generally with less than 25% cover of vegetation or soil. 98 98 98 98 100
12 Perennial Ice/Snow - areas characterized by a perennial cover of ice and/or snow, generally greater than 25% of total cover.

98 98 98 98 100
21 Developed, Open Space - areas with a mixture of some constructed materials, but mostly vegetation in the form of lawn

grasses. Impervious surfaces account for less than 20% of total cover. These areas most commonly include large-lot single-
family housing units, parks, golf courses, and vegetation planted in developed settings for recreation, erosion control, or
aesthetic purposes. 46 65 77 82 100

22 Developed, Low Intensity - areas with a mixture of constructed materials and vegetation. Impervious surfaces account for
20% to 49% percent of total cover. These areas most commonly include single-family housing units.

61 75 83 87 100
23 Developed, Medium Intensity – areas with a mixture of constructed materials and vegetation. Impervious surfaces account

for 50% to 79% of the total cover. These areas most commonly include single-family housing units.
77 85 90 95 100

24 Developed High Intensity -highly developed areas where people reside or work in high numbers. Examples include apartment
complexes, row houses and commercial/industrial. Impervious surfaces account for 80% to 100% of the total cover.

89 92 94 95 100

B
ar

re
n 31 Barren Land (Rock/Sand/Clay) - areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial debris,

sand dunes, strip mines, gravel pits and other accumulations of earthen material. Generally, vegetation accounts for less than
15% of total cover. 77 86 91 94 100

41 Deciduous Forest - areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation
cover. More than 75% of the tree species shed foliage simultaneously in response to seasonal change.

43 55 70 77 100
42 Evergreen Forest - areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation

cover. More than 75% of the tree species maintain their leaves all year. Canopy is never without green foliage.
43 55 70 77 100

43 Mixed Forest - areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover.
Neither deciduous nor evergreen species are greater than 75% of total tree cover. 43 55 70 77 100

51 Dwarf Scrub - Alaska only areas dominated by shrubs less than 20 centimeters tall with shrub canopy typically greater than
20% of total vegetation. This type is often co-associated with grasses, sedges, herbs, and non-vascular vegetation.

55 71 81 89 100
52 Shrub/Scrub - areas dominated by shrubs; less than 5 meters tall with shrub canopy typically greater than 20% of total

vegetation. This class includes true shrubs, young trees in an early successional stage or trees stunted from environmental
conditions. 55 71 81 89 100

71 Grassland/Herbaceous - areas dominated by gramanoid or herbaceous vegetation, generally greater than 80% of total
vegetation. These areas are not subject to intensive management such as tilling, but can be utilized for grazing.

55 71 81 89 100
72 Sedge/Herbaceous - Alaska only areas dominated by sedges and forbs, generally greater than 80% of total vegetation. This

type can occur with significant other grasses or other grass like plants, and includes sedge tundra, and sedge tussock tundra.
55 71 81 89 100

73 Lichens - Alaska only areas dominated by fruticose or foliose lichens generally greater than 80% of total vegetation.
55 71 81 89 100

74 Moss - Alaska only areas dominated by mosses, generally greater than 80% of total vegetation. 55 71 81 89 100
81 Pasture/Hay – areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or the production of seed or

hay crops, typically on a perennial cycle. Pasture/hay vegetation accounts for greater than 20% of total vegetation.
55 71 81 89 100

82 Cultivated Crops – areas used for the production of annual crops, such as corn, soybeans, vegetables, tobacco, and cotton, and
also perennial woody crops such as orchards and vineyards. Crop vegetation accounts for greater than 20% of total vegetation.
This class also includes all land being actively tilled. 67 78 85 89 100

83 Small Grains 63 75 83 87 100
91 Woody Wetlands - areas where forest or shrubland vegetation accounts for greater than 20% of vegetative cover and the soil

or substrate is periodically saturated with or covered with water. 45 66 77 83 100
92 Emergent Herbaceous Wetlands - Areas where perennial herbaceous vegetation accounts for greater than 80% of vegetative

cover and the soil or substrate is periodically saturated with or covered with water. 45 66 77 83 100
*A/D, B/D and C/D soils lumped as D soils, W denotes water
**Curve Numbers for NLCD Codes 41-43 have been increased from 30 to 43 as many of these areas are partially grazed Woods-grass combination.
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FLOODING DEPTH ANALYSIS AND SCOUR REQUIREMENTS
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This report has been prepared by or under the direction of the following registered civil
engineer who attests to the technical information contained herein. The registered civil
engineer has also judged the qualifications of any technical specialists providing
engineering data upon which recommendations, conclusions, and decisions are based.

/-'¿¿æa
06t21t2016

Joseph L. Castaneda RCE 59835
Registered Civil Engineer

Date Seal
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FLOODING DEPTH ANALYSIS AND SCOUR REQUIREMENTS
PLS#298145 _ NORTH OF 22LOO RICE ROAD

couNTY oF RTVERSIDE, CALTFORNIA

l. lurnoDucroN

PLS # 298145 is a proposed cellular tower site that proposes to construct a building and

cellular tower in the unincorporated area of Desert Center, County of Riverside. The
project site is located on Rice Road north of lnterstate 10. The following is the scope of
work for this report:

. Determine the tributary watershed area using the United States Geodetic Survey
20 foot interval topographic mapping.

o Determine the flow rate utilizing a yield obtained from the Enveloping Curves
included in the Riverside County Flood Control and Water Conservation District
(RCFC & WCD) Hydrology Manual.

. Determine the depth of flooding for the flows tributary to the project site.

. Determine the velocity of flows and required scour depth for the project site.

. Preparation of a report and calculations summarizing the findings and

recommendations.

ll. Pno¡ecr S¡re truo Dnntrutce Ovenv¡ew

The project is a proposed cellular tower site that will construct a cellular tower and a
building within the unincorporated area of Desert Center in Riverside County. The project

is located north of lnterstate 10 off of Desert Center Rice Road (Highway 177). The
project site is approximately 160 acres (with a small northerly portion of the project being
developed) located in Section 32 of Township 4 South, Range 16.

The project site will construct one cellular tower and one building within the northerly
portion of the project limits. Based upon the United States Geological Survey topographic
mapping, two major watersheds are tributary to the project limits. The southerly
watershed area may not actually impact the project site, however, it was analyzed since
this are of the desert consists of alluvial fan flooding, which can be unpredictable.
Therefore, analyzing this southerly tributary watershed would result in more conservative
values.

¡ll. HvonolooYANALYsts

Meetings were held with RCFC&WCD staff regarding the modeling of the tributary
watershed area. The total tributary area to the project from both the northerly and

southerly watersheds is 1,004 square miles. To analyze this area in the traditional unit
hydrograph method by delineating the hydrologic soils and land uses would be be very
intense. Therefore, it was agreed upon with RCFC&WCD staff that a yield would be

utilized using the Enveloping Curves of Peak Discharges in Southern California included
in the RCFC&WCD Hydrology Manual.

JLffiI
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FLOODING DEPTH ANALYSIS AND SCOUR REQUIREMENTS
PLS#2981.45 _ NORTH OF 22IOO RICE ROAD

COUNTY OF RIVERSIDE, CALIFORNIA

The watersheds tributary to the project boundary were determined using the United States
Geological Survey topographic mapping, which is 20 foot interval contours. Based upon
the mapping, there are two major watersheds tributary to the project designated as Area
A and Area B. Area A is the northerly watershed area of 690.08 square miles, and Area
B is the southerly watershed area of 313.55 square miles. The southerly watershed may
or may not actually enter the project site, however it was analyzed to be conservative.

Using these watershed areas, the Enveloping Curve of Maximum Floods in lnterior Basins
of Southern California was utilized to determine the discharge in ft3/s per square mile (see

Appendix A for the Enveloping Curves Graph). Area A resulted in 100 ft3/s per square
mile and Area B resulted in 290 ft3/s per square mile. The table below summarizes the
results:

These flow rates were utilized in the following section to determine the maximum depth of
flow within the project limits, the velocity of the flows and the required scour depth.

The peak discharge curves have been included in Appendix A, and the watershed map
has been included as Exhibit A.

lV. Deprn AND ScouR Axllvsls

Since the flows tributary to the project boundary are part of an alluvial fan, and therefore
required an analyses that would accurately represent this flooding condition. The
Cabazon Flood Study, prepared by PRC TOUPS, dated June 1980, was utilized as the
guidance document for determining the flooded depth, velocity and required scour depth
for the proposed building within the project limits.

The Cabazon Flood Study uses the Dawdy Equation (1979), which assumes that an
alluvial channel stabilizes itself at the point where a decrease in depth causes a two
hundred fold increase in width, or Width = 200 * Depth. Therefore the change in width
over the change in depth (dWdD) equals 200. The study also uses Manning's Equation
rrÍ'

Q = 1.49 * \¡ú * D5/3 'k S1/2

n

Solving for W and D, and then taking the derivative of both equations, and substituting for
dW and dW in the Dawdy Equation allows for a solution for W and D (see Appendix C of
Excerpt A for a full derivation of these equations). The resulting equation for depth is:

JLffiro*rrth'.r*,\È;"

90,9302903'13.55Area B
69,008100690.08Area A

Total Flow Rate
(ft3/s)

Yield (ft3/s per sq.
mi.)Area (sq. mi.)Area
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FLOODING DEPTH ANALYSIS AND SCOUR REQUIREMENTS
PLS#298145 - NORTH OF 22IOO RICE ROAD

couNTY oF RMRSIDE' CALIFORNIA

D= ( Qn .\3/8
\i-za s'4

The velocity tributary to the project for each area was determined using the following
version of Manning's Equation:

V = 0.41 Q1/4 S3/8 n-3/4

Once the velocity was determined, the scour depth was determined using the graph
included in Appendix B, which was obtained from the Cabazon Flood Study. The following
table summarizes the results:

9.3 ft12.54 ftls7.81 ft90,930 ft3/sArea B

9.0 ft11.70 ftls7.04ft69,009 ft3/sArea A
Scour DepthVelocityDepthFlow RateArea

Based upon the results, the maximum scour depth of 9.3 feet shall be utilized for the
design, and the building should be elevation 8.8 feet above the existing ground to provide
1 foot of freeboard between the depth of flow and the finished surface of the building.

V. Couclusrors

Calculations were performed to determine the tributary flow rates to the project boundary,
to determine the flooding depths within the project limits, and to determine the scour
depth. Based upon the analyses, the following have been concluded:

1. The potential peak flowrates tributary to the northerly and southerly project limits are
69,008 ft3/s and 90,930 ft3/s, respectively.

2. The maximum depth of water within the project is 7.8 feet. Providing 1 foot of
freeboard requires the proposed building to be elevated 8.8 feet above the existing
ground.

3. The maximum scour depth is 9.3 feet. Rip-rap should be constructed to a depth of 9.3
feet below the existing ground.

Vl. RepeRe¡¡ces

1. Riverside County Flood Control and Water Conservation District Hydrology
Manual, April 1978.
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PRG Toups Íiåtrffi

June 12, I980

lvlr. Kenneth L. Edwardsr Chief Engineer

Riverside County Flood Control

and lVater Conservation District
1995 l\larket Street

Riverside, California 92502

Subjecu Cabazon Flood Stuäy

Dear Mr. Edwards:

PRC Toups is pleased to submit this report on flood hazards in Cabazon. The

report identifies the extent and character of flooding from the San Çorgonio River,

Jenson Creek, and Millard Canyon Creek. Recommendations on the type of

development suitable within the identified flood plains are made and ftoodproofing

guidelines provided. By tr¡e application of the guidelines and development

Iimitations outlined in the report, flood damages can be avoided lor future

development.

The identification of flood hazards is important to the continuing development of

the community of Cabazon. We appreciated the opportunity to participate in this

study and look forward to providing additional assistance as necessary.

Very truly yours,

PRC TOUPS

Jens TNelmann

Project Manager

JT¡fa
A Plannlng Research CornFany
a529 ¡¡vsrsíde Avenue. Rive¡side. Calitorniâ 92506

Telephone (71{) 359-430I
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CADAZON FLOOD STUDY

Recent development pressures in the Cabazon area have created an urgent need for

definitive guidelines on development within the floodprone segments of tNs

communityl Devastating floods in recent years have underscored this critical need.

Prior flood studies have been done for the area, but lack sufficient detail for use in

regutating developrnent. This report, prepared by PRC Toups was authorized by

tþe Riverside County Flood Conïiol and Water Conservation District in response to

this need.

The study area, an unincorporated portion of Riverside County located between

Banning and Palm Springs at Cabazon, cån generally be described as including those

areas south of Interstate l0 (t-10) freeway and east of Fingal Point wilch are

subject to floodingf rom the San Gorgonio River, Jenson Creek, and Millard Canyon

Creek. The study area is delineated on Figure l.

This report provides a detailed study of the indicated flooding sources and

determines not only the boundaries of the floodingr but the character of flooding

including velocity, depth and width. Other factors such as erosion, scour and

siltation are also addressed. Recommendatior¡s on where development shot¡ld be

permitted or prohibited are made. Guidelines on methods of flood proofing

structures are provided. Land density and other land planning recommendations

relative to the llood Prone areas are made.

The steep slopes and easily erodable allwial bed material characteristic of the

study area required the development of methodologies which addressed these

conditions. A research of current methodologies was made and ,the most

appropriate was selected for use in this study. Modifications to the selected

methodology were 'made to su¡t the unique features of the study area. The

developed methodology permits the determination of flood boundaries, depthst

widths and velocities, Additiqral methods were developed to determine maximum

land development densities consistent with the flood hazard potential.

SHR -

SHDL2
l;
ll
'ii

SHR -
UFR
(alluvial)
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The study results delineating flood hazard areas are shown on the two rePort plates

attached to the back of this report. Flood proofing guidelines are summarized on

Figure 4,

BACKCROUN D

Both the San Bernardino and San Jacinto Mountains form the watershed

contributing to flood flows in the study area. The San Gorgonio River, which drains

a roughly rectangutar nôtersftd area of about l5Osquare miles from both

mountains is characterized as a wide sandy watercourse. Upstream of the

Esperanza Avenue dip crossing, the riverrs steep bed slope of two to three percent,

coupled with the soft alluvial bed material subject the river to severe and

unpredictable lateral and vertical erosion. During major floods, the river's course

can change dramaticallyr creating new overflow channels. Downstream of the

Esperanza Avenue dip crossing, the riverrs bed slope decreases to about one

percent, with resulting lower velocities. Sediments carried along with the higher

upstream velocities can settle out in the lower portions ol the river. The lower

velocities and topographic conditions in the lower reaches reduce the l¡kelihood of

occurrence of the unpredictable flow paths characteristic of the upper reaches.

Instead, the lower reaches have a well defined water course. Within the study

årea, flows in the river are ephemeral, occuring only during and shortly after a

significant rainfall.

Millard Canyon Creek, which drains approximately lt sguare miles of watershed

within the San Bernardino Mountains, flows over an alluvial fan, ultimately

reaching the San Gorgonio River. Within the study reach, numerous well defined

watercourses emanate from culverts under the Southern Pacific Railroad which,

combined with the l-10 freeway intersects the otherwise unobstructed alluvial fan.

The steep two to three percent bed slopes give rise to the same unpredictable flow

paths during floods as are characteristic of the upper reaches of the San Gorgonio

River.
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3enson Creek, which drains approximately four square miles of watershed within

the San Jacinto Mountains flows over a steep alluvial cone formed out of sediment

and boulders originating wíthin the watershed. The Jenson Cone has the shape of a

classical alluvial fan with a narrow apex and well defined convex cone witl¡

boundaries defined by the adjacent mountains. A feature distinguisNng the cone

from a normal alluvial cone, however, is the predominance of large boulders

interspersed in the alluviat material within the upper reaches. Field investigations

atong with aerial topography show a well defined incised clrannel in the uPPer

reaches, approximately above elevalion 11650 feet. This channel, which hugs the

easterly toe of the San Jacinto Mountains has thre characteristics of a typical

mountain stream. The cfeek bqä and sides are well defined and highly armored

with large adjoining boulders, up to ten feet in diameter, Flows in the upPer

reaches are perennial, giving rise to an established riparian growth. Below

elevatim lr650feet the boulders become scattered and decrease rapidly in size

with decreasing elevation. At the lower portion of the cone, the boulders are

absent altogether and the fan is comprised entirely of non-cohesive alluvial

sediment.
--ã-'-"'*'

Flooding from these sources can occur anytime of the yearr although the

significant floods of record have all occurred during the winter months. Floods

resulting from lropical storms may occur during ttre summer and earlier fall

months. The smaller watersheds such as Senson and Millard Creeks are more likely

to flood from this kind of weather condition whereas ttre San Gorgonio River is

more likely to be affected by a general winter storm.

The most damaging flood of record occurred during January 1969, where the severe

erosive force of the San Gorgonio River scoured new channels which did not

previously exist. Figure 2 shows a portiorì of tle scoured area at Broadway Avenue

near Dolores Avenue. Flood flows from Jenson Creek inundated a subdivision

located ât tlìe base of the cone. Land erosion occurred on the Millard Cone as a

result of the flood flows there.
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(F¡GURE 2 - SAN GORGONIO CREBK OVERFLOV CHANNEL)

Other damaging floods of record occurred during February 1969, November 1965

and March 1938. Significant to the study undertaken herein, are the paths of flow
taken by the floods, the magnitude of flow that occurred, and the severe erosion

and siltation that was observed. This information is useful in the prediction of

future flood characteristics in the area.

Prior flood studies have been made within the Cabazon Area. The U.S. Army Corps

of Engineers published a I'Flood Plain Information" Report for the San Gorgonio

River and Smith Creek in June oî. 1973 [U.S.C.O.E., 19731. The studyincluded a

hydrologic and hydraulic analysis which determined flood flow frequencies and

flood plain limits, widths, depths and velocities for the San Gorgonio River. A

detailed study of the river below Experanza Avenue was made, but the analysis of

the reach above the Esperanza Avenue provided only an approximate indication of

areas subject to flooding.

Recognizing the need lor additioral studies in the area, the Corps of Engineers

extended their study the following year to include tributaries of the San Gorgonio

River including Senson Creek and Millard Canyon Creek, This study also provided

only an approximate indication of areas subject to flooding [U.S.C,O.E, lg7ttl.
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In 1976, the Federal Emergency Management Agency (formerly Federal Insurance

Administration) studied the Cabazon area for purposes of determining flood hazard

areas and setting flood ìnsurance rates IHUD, 1976]. Flood boundaries published

by FEMA correspond to those of the Corps of Engineers rePorts. Information

contained in the FE,[,IA report was limited to mapping of flood boundaries and did

not provide flood depths, velocities or other flood characteristics. Also, no

floodproofing guidelines were provided nor were conditions imposed to restrict

development urith¡n the area, except that flood insurance is mandatory in the flood

hazard areas delineated.

No significant flood control faciiities are located along the San Gorgonio River or

at Jenson Creek which would control tlood flows. A sand levee located in the

upper reaches of the San Coigônio River controls only low flows and is considered

ineff ective ín controlling maior llood llows.

A concrete-lined channel alon6 the westerly boundary of the Millard Canyon Creek

cone serves to define that boundary and prevent flows from spreading laterally to
the west of tt¡e channel. lt does not however, protect lands to the east.

The l-l0freeway and the Southern Pacific Railroad are the only ffiân-mâde

structures which could have a significant effect on ttrc nature of flooding in this

area. Their effects are considered and described in a subsequent section of this

report.

Existing development within the flood plains of the three flooding sources lies

principally at the base of the Senson Cone, where existing structures are subject to

flooding from both Jenson Creek and the San Gorgonio River. Atong the upper

reaches of the San Gorgonio River some isolated structures can be found. ln the

Millard Cone only one structure is cr.¡rrently located there, but much subdivided

land is located witNn the Millard flood plain.
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METHODOLOGY

This section describes the methods used in determining the hydrologic and

hydraulic analysis necessary to this study. A literature search was conducted to

determine the most appropriate method of flood plain analysis, particularly with

regard to alluvial fans. Modificatiorìs were made as needed to accurately account

for the unique conditions characteristic of the study site.

HYDROLOGY
{

ln the preparation of the Flgoj Plain Information Reports, the Corps of Engineers

prepared a .detailed hydrologic analysis of all the streams under study. Their

method of analysis was based on a statistical analysis of stream Bage records for

gaged streams in the same hydrologic vicinity as the study streams. Peak

discharges computed by ttre Corps were considered appropriate to this study and

used. Criteria established by the Riverside County Flood Controt and \Yater

Conservation District and FEMA set the 100-year flood as the basis for flood plain

regulations and therefore is the base frequency used herein. Since the indicated

discharges are based on stream gage data, no bulking factors for debris were

applied to the values for use in this study as stream gage data includes the effects

of debris. Table I lists 100-year peak discharges used in the study.

TABLE I. IOO-YEAR PEAK DISCHARGES

r

î

f 'l

I

t' Flood Source ôc Location

100-Year
Peak Discharge

(cf s)

Drainage
Area
(s.M.)

r
San Gorgonio River [bl

at U/S of Fingal Point
at D/S Of SPRR

30 ,000
211000

5,000

l l ,000

148
46

Jenson Creek
at Canyon Mouth lal

Millard Canyon
at Canyon lvlouth f al

3.9

-7-
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FLOOD DEPT H. wlDTH AND VELOCITIES

The primary characteristic of floodint on the alluvial fans and plains vithin the

study area is that the flood flows forrn their own channels in the generally

non-cohesive alluvial materiat through which tl'ey flow. Conventional t'backwater"

hydraulic analyses are usuatly inappropriate in all but the flatter reaches of the

study area because there is no consideration given to the change in the channel

geometry which is caused by the flows. Conventional analytical methods are based

on an assumption of rigid channel boundaries.

In recognition of this dëfici€rìe¡ the Federal Emergency Manatement Agency

(FEMA) recently developed and adopted specific methodology for analysis of flood

hazards on alluvial fans IHUDíundatedl. The method predicts not only the width,

but tl¡e depth of the channel that is formed by the flood flows. The study bases the

predicted channel geometry on the observation that an alluvial channel will

continue to u'iden until the ratio of width to depth approaches 200. At tNs point

the channel width stabillzes. Coupted with th¡s observation is the contention that

flows on alluvial fans are at critical depth, Statistical equations are also used to

take into account the probability of a flooding event occurring on a specific point

on the fan, since the width of the channel formed is generally only a fraction of the

possible width over which the flooding could occur.

ottrer studies on alluvial fan methodologies have been conducted [Leopold and

Maddock L9531 [Leopold and Langbein 1962] however, these studies only provide

general relationships of parameters associated with alluvial flooding but not

sufficient irrformation for predicting width and depths of channel formation'

Additid¡al studies have been made which provide only indications of velocities in

alluvial channels lMostafa 1978].

A review of the indicated literature was made in order to determine the

appropriate methodology to use in the study, The FEMA method was the only study

which wor¡ld predict all of tfre parameters needed in the flood hazard analysis.

However, although the FEMA method is appropriate for determining statistical

velocities and depths useful in setting insurancF rates, in our opinion it does not

reflect transitory peak conditions to which improvements within the flood plain
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must be designed to in order to protect them from a 100-year peak dischar8e.

Moreover, the bed slopes for which tle FÊ1,.14 methodology was developed were on

the order of 2 to 3 percent, whereas slopes in the study area are as high as l8

perc€nt. For this study, it is believed that the Manning's resistance equation is

more appropriate than the critical depth used in the FEMA study. Thereforer using

tlre observation that a channel will cease to widen when the depth-width ratio

approaches 200, and equating this to the first order derivative of depth with

respect to width using Manningrs equations, yields tl¡e following equationsl

D = o'l{3 (Qn) 3/ss-3116

and

ït = L7'Z(Qn) 3/g s-3/16

andusingV=Q/R

V = o.4l Ql/453/8n-3/4

A full derivation of the indicated equations is included in tt¡e Appendix. Using

these equations for the conditions within the study site, figures of I to 3 feet of

depth and l0 to 25 feet per second (fps) of vetocity and widths of 100 to 500 feet

are computed. lVe believe that the computed velocities are supported by field

evidence of past floods at the study site. Discussions with Mark Busby (Senior

Hydrologist, U.S,G.S.) indicate that indirect field measurements of flood flows on

alluvial fans in {he general vicinity of tt¡e study site yield velocities in the range of

15 to 25 f ps. Using equations developed for rapid flow in alluvial channels

lMostafa 1978], velocities ç to'35 feet per second are calculated. Both of these

lend support to the velocities predicted by the substitution of Manningrs equation

for critical depth in the original FEMA methods, littrougtr much additional

research is needed in the subject, it is believed that the methodology developed

herein will provide reasonable estimates.

Using 100-year peak discharges previously established by the U.S. Army Corps of

Engineers for the streams within the study area along with the bed slopes and

approprþte Manning's values, suf{icient parameters are available lor the
aat¡rrt:.lianc nf ¿lan*hc ..rid*lrc qnrl val¡ai+iac Â¡ i^áiao+al arrlia¡, +La..'¡¿l+h
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computd corresponds to the width of channel eroded by the flood flows. The

depth of flow is the Inormal" depth corresponding to th¡t width. lt must be noted

that the depth of flow and depth of channel are not necessarily identical because of

tlre action of scour which tends to .deepen the channel.

FLOOD BOUNDARIES

Priorfloods have shown that flooding can occur anywhere along a given contour

across an alluvial fan. Therefore, flood hazard boundaries to be deterrnined in this

study are not based upon.the width of channel erosion computed in the developed

methodology, but are derivedd-f rom topographic constraints using available

400 scale aerial topographic. maps. Photographs showing historic flooding in the

study site and on other similar alluvial fans were also used in the determination.

The effects of man-made strL¡ctures such as railroads, freeways and culverts $,ere

considered by the use of convent¡onal hydraulic analyses.

For the San Gorgonio River, the upstream study limit coincides with the l-10

freeway. A conventional hydraulic analysis indicates that the 100-year flood flows

will pass under the existing f reeway bridge. With this as a starting point or apex of

the flows, and the observêtion that alluvial fan flooding diverges at an angle of

about 15 degrees from the apex, boundaries of ftooding immediately downstream of

the l-10 crossing were delineated. Further downstream, the adjacent mountains

provide a well-defined boundary for the southerly flood hazard limits. For the

northerly side, the point where the contour lines abruptly change direction provide

a reasonable boundary when used along with photos showing historical flooding in

that area.

For the lower portion of the San' Gorgonio River, conventional "backwaterrt

analyses were made using the Corps of Engineersr HEC-2 computer Program. lt ¡s

believed that this portion of ttre river permits the use of this method because of

the much flatter slopes (l percent) in this reach as compared with 2 and 3 percent

in the upper reach. A itfloodwayrt section was computed by determining the extent

of area on the southerly bank of the river where encroachment could be permitted

without raising the water surface by more. than one foot.
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As indicated earlier, the 3enson alluvial {an has a classical fa,r shaper with

well-defined boundaries formed by the adjacent mountains. Howeverr the Presence

of large boulders forming an effective bed and side armoring for the incised

channel in the upper reaches of the cone suggest that flooding will be confined to

the creek's channel in the upper reaches although excessive debris Eenerated within

the watershed can reduce its capacity. As flows progress downstream, the

diminishing size and number of boulders permits the flows to take unpredictable

directims as they scour tt¡eir own channels.

The Millard fan is somewhat corfrþlicated by the presence of the l-10 freeway and

tle railroad which bisect tle entire fan. Conventional hydraulics indicate that

flows upstream of the lreeway ãre tikely to approach the freeway in two paths due

to upstream dykes and topographic constraints. Witrun the freewåyr ê series of

seven culverts divides the flow further. Between the freeway and the railroad, the

flows recombine and flov out of a series of I culverts under the railroad.

However, the combined capacity of the culverts is not sufficient to prevent

overtopping of tte railroad embankment. The geometry of the railroad

embankrnent along with other uncertainties prevent a prediction of where the flows

will break out. lt cari, however, be safely asumed that there will be at least three

major breakout points along the railroad embankment. Therefore, the effect that

the railroad and freeway system has is that it reduces the severity of the 100-year

flooding to the extent of spreading the width of flooding over a wider area than it
would be under natural conditions, but does not make ttre location of the flooding

any more predictable than if it were a natural alluvial fan. The westerly boundary

of the Millard fan can by Ínspection of tt¡e aerial photography, be located at the

existing concrete channel. The easterly boundary, which begins at the last railroad

culvert crossing the Millard fan, is extended using tlre divergence angle previously

discussed for the San Gorgonio River. The southerly boundary is rnade to coincide

with the floodway limit of the San Gorgonio River.
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DEYELOPMENT CRITERIA

Using the previously established flooci hazard boundåries, velocities, depths and

channel widths, criteria for development can be established, Flood velocities are a

significant consideration because they provide an indication of the potential for

erosion ar¡d rcour. Using Los Angeles Flood Control District criteria, and field

observations of scour from historical floods in the study area, scour depths as

shown on Figure 3 can be anticipated.

Protection of a strtrcture woulö-require that non-erosive material, e.9., rock rip

rap, etc., be placed below grade to the indicated scour depths. Moreover, the

potential exists for the flowi ib Ue abn4tly interrupted by a structure causing the

velocity head of the flows to be converted to an eguivalent depth ol water. This

would require raising of pads for strrrctures to a height equal to the sum of depth

ptus.velocity head. An alternative to slope protection is the construction of pile

foundations, which must extend below the indicated scour depths. The publication
trElevated Residential Structures" IHUD, 19761 provides guidelines to this type of

constrr¡ction.

The width of tt¡e channel created by the flood flows is significant because it
provides an indication of how much area must be left undisturbed in order to
permit conveyanèe of flows through a fully developed community. Using the ratio

of channel width to available flooding width provides a basis for setting permissible

housing density. Calculations (see Appendid indicate that m¡n¡mum lot sizes for
the M¡llard and the Jenson fans should be one-tNrd acre and one-half acre,

respectively. In additim to minimum lot size requirements, calculations show that

30 percent and 35 percent of the lot width in the direction of flow for the Millard

and Jenson fans respectively must remain unobstn¡cted.

It is believed that strict limitations on development should be made after an upper

limit is reached on flow velocities, not only because of tlre severe flood proofing

requirements to individual structures but because of the severe impact that a flood

would hAve to the adjacent areas such as surrounding roads and utilities, It is

believed that u/hen velocities reach 15 fps development should be límited. This
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vetocity is based on criteria used by agencies involved in flood control. The Corps

of Engineers, in the "Flood Prooling Regulations Manual" IU.S.C.O.E.l97?l states

that rra velocity of l0 f eet per second is considered to be an uPper limit for which

flood proofing measures are econornically effective, excePt for special structures

and facilities built at the edge of a channel, where permitted.'r Los Angeles

County Flood Control District generally permits construction of levees for

protect¡on of structures only up to 20 feet per second ILACFCDT 1970J. Areas

delirreated on Plates I and 2 which have velocities of 15 fps or greater are

designated as a rrsevere Floqd Ha?ard Area.{ Within these areasr development

should be limited to those uses consistent with the County of Riverside's W-l Zone

(Vatercourse Area) as.amended llecernber 10, 1975 (see Appendix).

The upper reaches ol the San Gorgonio River fall into this category, with the 20 f ps

velocities computed at that location. Based on the channel widths comPuted, and

field observat¡ons of the 1969 floods, it is clear that unacceptable damages would

be sustained to a community located within the flood hazard boundaries. During a

100-year flood, a channel )00 feet wide and more than ten feet deep could form

resulting in complete isolation for affected areas. Portions of the Millard and

Jenson fans with l5fps or greater velocities are subject to similar conditions.

For areas with lower velocity potential, such as portions of the Millard fan and

Jenson fan, some development could proceed subject to strict flood proofing

requirements and density limitations as outlined herein. The indicated precautions

notwithstanding, prospective developers of lands should be made aware of potential

for damage to adjacent surrounding irnprovements. Figure 4 summarizes flood-

proofing measures which should be taken.

For the lower reaches of tlre San Gorgonio River, development could occur in most

of the flood fringe areas, provided pads are raised to the elevation of the 1O0-year

flood and protection of the fill is provided for velocities of 3 fps or greater. The

requirements of County Ordinance No. 458 are applicable to the flood fringe area.

One hundred year ftood elevations are profiled on Figure 5. A 6- to l2-inch

freeboard above the 100-year flood elevation would provide additional safety and is

encouraged. The only exception to development in the fringe is the reach of river

between mile 6.5 and 73, delineated as a fiSpecial Fringe Areart on Plate 2. Since
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the main flows impinge directly on the river curve there, development should not

procced until bank protection is provided for tl'e entire curve. The floodway

portion of the San Gorgonio River should remain unobstructed as outlined in

Ordinance No.458.

For all three of the flooding sources, no obstrrctions shor¡ld be placed within arìy of

the defined drainage $wales. Plates I and 2 delineate defined drainage swales with

a line designated as Íwatercoursê.rt No strtrtures or other obstructions should be

placed within 25 feet of the bank.

An additional area located sotìthwest of the intersection of Elm Street and

Esperanza Avenue, which is outside the influence of the San Gorgonio River and

3enson fan but is aff ected by imall flows from the surrounding rnountains, was also

studied for flood hazards. Since the flows are small, it is recommended that
development in tils area provide for raising of pads a minimum of one foot above

the natural ground as a protection against local sheet flooding.

REGIONAL SOLUTIONS

An alternative to protection of individual residences is the construction of regional

flood control facilities, which would protect the entire area. Floodproofing

criteria for individual structures presented earlier was given not because it is

preferable to a regional solution, but because a means of iinplementing regional

facilities is currently unattainable. Regional solutions are the preferred rnethod of

flood control in the area because they will protect surrounding support facilities
such as roads, water lines and other utilities in addition to serving the primary

function of structure protection.

Solutions to all three flooding sources stud¡ed must give adequate consideration to

the high volumes of debris trânsported during floods. This is particularly acute for
the Jenson Creek area, where large quantities of debris generated within the

watershed are carried with the high velocity flows in the steep areas of the cone

and can settle out and fill in channels in the flatter reaches.
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The êonstruction of subdivisions should proceed only if adequate flood proofing for

each building is provided, and the densities recommended in this rePort are

complied with, An atternative would be to construct a regional facility which

would protect the development but would not divert llows to adiacent lands.

RECOMMENDATIONS

Study results indicate that a severe flood potential exists within the flood plains of

the Cabazon community. - In sope locations, it is betieved to be so severe that

strict limitatior¡s should be placed on development. In other areasr it is

recommended ttrat developmèrll only occur if flood proofing measure$ as outlined

herein are strictly followed. Plates I and 2, showing the location and type of

floodingr along with Figures 3 and 4, which provide flood proofing criteria, and

Figure 5 showing 100-year .$rater surface elevations provide the necessary

conditions for developfllent in the area to tl'Ê extent of providing for protection

against a 100-year flood.
I
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(W¡IgnCOURSE, IVATERSHSD
AND coNsnRr'ÀrioN ensas )

sEÇTroN r6.1. W*t ZONE (WgrgnCOURSE ¡n¡e) STÀTEMENÎ OF POLrCv.
îhere are some areas of the County rrhich under present, conditions are not
sulted for permanent occupancy or resldency by persons for the reason that
they are subject to periodic flooding enC other hazards. 

-

The provlslons of thÍs Artlcle are temporary ln nature, avlai^'lng detailed
plans of development for the lands anci areas so classified. the ragulations of
thls Article shall apply to lands so classiÍled until either (f) a dralnage and
storm water control plan approved by the Planning Corrnlssion and ihe Board oÍ
Supervlsors shall have been garried out end put lnto effect, or (2) the lands
have been subdivided and a final subdivision map placed on reccrd ln accordênce
wtth the applicable state.and county regulations, lncluCing êpproval by the
Plannlng Cornmission and Board of Super.riscrs. In either of these two instances,
the property may thereafter be reclasslftaci into any other zone purst-rant to regular
zoning procedure.

SECTION T6,2. USËS PERMTTIED.
(a) The followÍng uses are perinttted in the W-l Zone:

(t) Field, tree and bush crops; ilcv¿er an<i herb garCenÍng.
{2) Apiaries. .

(g) The grazlng only, oÍ caitle, horses, sheep anC aoats
and slmilar livestock, subJect to the restric':.ions ôs to
the number of animals per acre set forth in Section 13.I
(b) (4) of this OrClnance.

(4) Golf courses, not fncluding the construction of buildings. .

(5) Waterworks faci,lii,ies, boih public and pri'veta intended
primarily for the proCuctlon and dls-uributloa oÍ rzater for
agrlcultural purpose s ,

(g) Utilities, .both public and prfvata.

(b) The followlng uses are pernitted provided a conCition¿l use
permit has been granted:
v (1) Airports and hellports.

. (2, Borrow ptts and quarrying,
(3) Ixploratory oi! dritling, produclng oil wells, oll storage

tanks and appurtenent facilities, but not lncluciing refineries.
(4) Racing and competitlon events other than be'r.'.eeen humans.
(S) HuntÍng clubs, skeet, trap, rifle and pistol ranges-' (6) Travel trailer parks

' (Z) Recreational t¡ailer Parks-
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(8) Tennis, badmlnton, volleyball, squash,
lacrosse, handball, baseball, racketball anC
football, courts and sport and recreaîion fields
and uses.

(9) Buildings and structures ln conjunetion rvith any
use that is permitted under Sectlon I6.2 (a) ot
this ordinance

(c) The following uses are permttted upon approval of a plot
plan pursuant to Section 18.30 of thls ordinance.

(t) Signs, on-slte advertislng, unless previously
approved as a part of a granted condltional use
permit.

SECTION 16.3. Automoblle storage space shall be provlded as
regulred by Sectlon 19.12 of this ordinance,

SECTION 16.4. STRUCTURE HEIGHT. AIt butldlngs and structures
shall not exceed 50 feet ln height, unless a height up to ]05 feet !s
åpecifically permltted for structures other than butldlngrs under the pro-
vlslons of Section I8.34 of this ordinance.

I
I

I]t

Amended Effective: February 19, 1962
May 4,'L972
August 23, 1973
September 13, 1973
May 30, 1974
April 3, 1975
Ðecember 1.0, I975

348.1023)
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Preliminary Onsite Drainage Study                 1                     Athos Solar Project 

 

INTRODUCTION 
The purpose of this preliminary onsite drainage study is to describe the hydrology of the proposed Athos 
Solar Project (“the project”) and determine the impact to flow rates from the site due to development of 
the project.  This report was created to support the client with California Fish and Wildlife permitting and 
streambed alteration agreements. The project premises encompasses approximately 5.04 square miles 
of land in Riverside County, California and consists of 10 parcels that were modeled.   

 

EXISTING CONDITIONS 
The project boundary consists of approximately 5.04 square miles of undeveloped agricultural fields and 
poor desert shrubland. The majority of the parcels drain to the northeast with one parcel draining to the 
southeast. The project is on a mild slope with offsite drainage entering the site and flowing adjacent to the 
site, this offsite drainage is not modeled in this study and was modeled in a different hydrology report.   

 

PROPOSED CONDITIONS 
The proposed use of the site will be a solar facility. The solar facility will consist of solar modules mounted 
above grade on a racking system, gravel access roads and transformers, and a perimeter security fence. 
The solar modules are located above the ground and the finished ground conditions will be completely 
pervious.  

 

PEAK RUNOFF RATES 
Each parcel was divided into different drainage areas to analyze the peak discharge rates. Based on the 
topography, there were numerous onsite drainage areas. HydroCAD modeling software was used to 
complete the hydrologic and hydraulic modeling. Atlas-14 precipitation data was downloaded and used as 
input for the analysis (Appendix A).  
 
To calculate existing peak discharge rates, hydrologic soil groups were determined for the site area. 
USDA-NRCS SSURGO soils data provided a general idea of the soils in the area but did not cover the 
entire area.  Soil types were estimated based on landcover and SSURGO data and were hand edited 
after being approved by Riverside County.  Soils in the area are primarily classified as hydrologic group C 
and D in the watershed area and A soils in the project boundary (Exhibit 3).  For the pre-development 
peak discharge, a curve number of 77 was selected based on the existing agricultural disturbed areas 
and soils belonging to HSG A and 91 if belonging to HSG C, a curve number of 63 was selected based 
on the existing poor desert shrubland areas and soils belonging to HSG A and 85 if belonging to HSG C.  
 
For the post-development calculations, a curve number of curve number of 77 was selected based on the 
barren disturbed areas and soils belonging to HSG A and 91 if belonging to HSG C.  Impervious areas were 
also added to the project with the assumed impervious areas such as gravel access roads and inverters 
being 5% of the parcel area.  The lag-curve number method was used to calculate the time of concentration 
for each proposed area as well.  The existing and proposed conditions peak discharge rates for the project 
are presented in Table 1 - 20 and Appendix B.  Basins were input into the model where necessary to reduce 
the flow rates of the proposed conditions to less than existing.  The 10-year flood event was modeled for 
all parcels. 
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Table 1.  Parcel 1 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 129.98 15.68 

DA-2 Undeveloped Ag. A 77 238.47 21.28 

DA-3 Undeveloped Ag. A 77 388.35 30.2 

DA-4 Undeveloped Ag. A 77 214.31 22.89 

Total 971.11 90.05 

 
 
Table 2.  Parcel 1 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
123.48 

15.64 

 
 

 
17.71 

 

 
Impervious Area A 96 

6.5 
 

 
DA-1 Total A 78 

129.98 
1.40 

DA-2 
Barren Soil A 77 

226.55 

20.67 

  

 
Impervious Area A 96 

11.92 
  

 
DA-2 Total A 78 

238.47 
23.88 2.94 

DA-3 
Barren Soil A 77 

368.94 

30.16 

  

 
Impervious Area A 96 

19.41 
  

 
DA-3 Total A 78 

388.35 
34.02 5.03 

DA-4 
Barren Soil A 77 

203.59 

22.21 

  

 
Impervious Area A 96 

10.72 
  

 
DA-4 Total A 78 

214.31 
25.59 2.45 

Total 971.11 88.68 101.2 11.82 

 
Table 3.  Parcel 2 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Desert Shrubland A 63 58.94 0.89 

DA-2 Desert Shrubland A 63 108.10 1.55 

Total 167.04 2.44 
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Table 4.  Parcel 2 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
55.99 

0.82 

  

 
Impervious Area A 96 

2.95 
  

 
DA-1 Total A 78 

58.94 
8.06 2.67 

DA-2 
Barren Soil A 77 

102.69 

1.49 

  

 
Impervious Area A 96 

5.41 
  

 
DA-2 Total A 78 

108.10 
13.38 4.83 

Total 167.04 2.31 21.44 7.5 

 
Table 5.  Parcel 3 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 162.08 23.29 

DA-2 Undeveloped Ag. A 77 324.34 33.14 

DA-3 Undeveloped Ag. A 77 322.45 28.82 

Total 808.87 85.25 

 
Table 6.  Parcel 3 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
153.98 

22.26 

  

 
Impervious Area A 96 

8.10 
  

 
DA-1 Total A 78 

162.08 
26.07 1.56 

DA-2 
Barren Soil A 77 

308.12 

32.51 

  

 
Impervious Area A 96 

16.22 
  

 
DA-2 Total A 78 

324.34 
37.07 3.64 

DA-3 
Barren Soil A 77 

306.33 

28.39 

  

 
Impervious Area A 96 

16.12 
  

 
DA-3 Total A 78 

322.45 
31.99 3.78 

Total 808.87 83.16 95.13 8.98 
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Table 7.  Parcel 4 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Desert Shrubland A 63 52.61 1.03 

DA-2 Desert Shrubland A 63 58.00 1.14 

Total 110.61 2.17 

 
Table 8.  Parcel 4 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
49.98 

1.02 

  

 
Impervious Area A 96 

2.63 
  

 
DA-1 Total A 78 

52.61 
11.76 2.13 

DA-2 
Barren Soil A 77 

55.10 

1.10 

  

 
Impervious Area A 96 

2.90 
  

 
DA-2 Total A 78 

58.00 
13.14 2.34 

Total 110.61 2.12 24.9 4.47 

 
Table 9.  Parcel 5 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Desert Shrubland C 85 105.01 47.42 

DA-2 Desert Shrubland C 85 143.02 63.99 

DA-3 Desert Shrubland C 85 33.01 19.18 

Total 281.04 130.59 
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Table 10.  Parcel 5 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil C 91 
99.76 

46.83 

  

 
Impervious Area C 96 

5.25 
  

 
DA-1 Total C 91 

105.01 
78.52 4.26 

DA-2 
Barren Soil C 91 

135.87 

61.71 

  

 
Impervious Area C 96 

7.15 
  

 
DA-2 Total C 91 

143.02 
106.23 5.88 

DA-3 
Barren Soil C 91 

31.36 

17.90 

  

 
Impervious Area C 96 

1.65 
  

 
DA-3 Total C 91 

33.01 
31.46 1.28 

Total 281.04 126.44 216.21 11.42 

 
Table 11.  Parcel 6 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 16.11 5.17 

DA-2 Undeveloped Ag. A 77 8.23 3.90 

Total 24.34 9.07 

 
Table 12.  Parcel 6 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
15.30 

5.09 

  

 
Impervious Area A 96 

0.81 
  

 
DA-1 Total A 78 

16.11 
5.79 0.11 

DA-2 
Barren Soil A 77 

7.82 

3.79 

  

 
Impervious Area A 96 

0.41 
  

 
DA-2 Total A 78 

8.23 
4.35 0.03 

Total 24.34 8.88 
10.14 

0.14 
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Table 13.  Parcel 7 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 15.58 4.31 

DA-2 Undeveloped Ag. A 77 105.97 16.22 

DA-3 Undeveloped Ag. A 77 108.63 18.78 

DA-4 Undeveloped Ag. C 91 24.10 17.52 

Total 254.28 56.83 

 
Table 14.  Parcel 7 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
14.80 

4.28 

  

 
Impervious Area A 96 

0.78 
  

 
DA-1 Total A 78 

15.58 
4.87 0.12 

DA-2 
Barren Soil A 77 

100.68 

16.03 

  

 
Impervious Area A 96 

5.29 
  

 
DA-2 Total A 78 

105.97 
18.24 1.05 

DA-3 
Barren Soil A 77 

103.20 

18.73 

  

 
Impervious Area A 96 

5.43 
  

 
DA-3 Total A 78 

108.63 
21.08 1.00 

DA-4 
Barren Soil C 91 

22.89 

16.85 

  

 
Impervious Area C 96 

1.21 
  

 
DA-4 Total C 91 

24.10 
17.52 0.14 

Total 254.28 55.89 61.71 2.31 

 
Table 15.  Parcel 8 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. C 91 39.99 38.63 

Total 39.99 38.63 
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Table 16.  Parcel 8 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil C 91 
38.00 

35.03 

  

 
Impervious Area C 96 

1.99 
  

 
DA-1 Total C 91 

39.99 
38.63 0.32 

Total 39.99 35.03 
38.63 

0.32 

 
Table 17.  Parcel 9 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 137.25 18.58 

DA-2 Undeveloped Ag. A 77 32.09 6.54 

Total 169.34 25.12 

 
 
Table 18.  Parcel 9 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
130.39 

18.36 

  

 
Impervious Area A 96 

6.86 
  

 
DA-1 Total A 78 

137.25 
20.74 1.44 

DA-2 
Barren Soil A 77 

30.49 

6.49 

  

 
Impervious Area A 96 

1.60 
  

 
DA-2 Total A 78 

32.09 
7.35 0.29 

Total 169.34 24.85 28.09 1.73 
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Table 19.  Parcel 10 Existing Condition HydroCAD peak flow rates 

Existing Conditions 

Drainage Area Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate (cfs) 

10-year 

DA-1 Undeveloped Ag. A 77 52.64 10.37 

DA-2 Undeveloped Ag. A 77 158.91 23.58 

DA-3 Undeveloped Ag. A 77 36.45 8.23 

DA-4 Undeveloped Ag. A 77 152.53 23.64 

Total 400.53 65.82 

 
 
Table 20.  Parcel 10 Post-Development Conditions HydroCAD peak flow rates 

Proposed Conditions 

Drainage 
Area 

Land Cover HSG CN 
Area 

(Acres) 

Peak Discharge 
Rate w/ basin 

(cfs) 

Peak Discharge 
Rate w/o basin 

(cfs) 

Basin 
Volume 
(Ac-Ft) 

 
10-year 

10-Year 

DA-1 Barren Soil A 77 
50.01 

10.26 

  

 
Impervious Area A 96 

2.63 
  

 
DA-1 Total A 78 

52.64 
11.59 0.48 

DA-2 
Barren Soil A 77 

150.96 

23.31 

  

 
Impervious Area A 96 

7.95 
  

 
DA-2 Total A 78 

158.91 
26.46 1.59 

DA-3 
Barren Soil A 77 

34.63 

8.05 

  

 
Impervious Area A 96 

1.82 
  

 
DA-3 Total A 78 

36.45 
9.21 0.33 

DA-4 
Barren Soil A 77 

144.9 

23.52 

  

 
Impervious Area A 96 

7.63 
  

 
DA-4 Total A 78 

152.53 
26.47 1.45 

Total 400.53 64.14 62.14 3.85 

 
As shown in Tables 1-20, the change from undeveloped agricultural land and poor desert shrubland to a 
solar facility with infiltration basins creates post-development discharge rates lower than the pre-
development conditions.  This modeling should be updated when final plans and layouts have been 
completed for the project area. 
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SUMMARY 
This analysis shows that runoff rates from the site increase marginally with creation of the solar facility.  
These increases are unlikely to impact downstream properties but if required, these increases can be 
mitigated by constructing detention basins of the sizes provided.  This sizing is based on preliminary 
concepts and needs to be refined for construction.  Additional stormwater management may be required 
to protect the site from flooding but flood control design was outside the scope of this study. 
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Exhibit 1:  Location Map
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Exhibit 2:  Soils Map
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Exhibit 3: Preliminary Drainage Map
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Appendix A 

NOAA Atlas 14 Rainfall Data 



NOAA Atlas 14, Volume 6, Version 2 
Location name: Desert Center, California, USA* 

Latitude: 33.7518°, Longitude: -115.3673° 
Elevation: 625.2 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lil l ian Hiner, Kazungu Maitaria, Deborah Martin,
Sandra Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao,

Geoffrey Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.081
(0.067‑0.098)

0.127
(0.106‑0.154)

0.192
(0.159‑0.234)

0.248
(0.204‑0.304)

0.329
(0.262‑0.418)

0.396
(0.309‑0.514)

0.468
(0.356‑0.622)

0.548
(0.405‑0.748)

0.663
(0.470‑0.945)

0.760
(0.521‑1.12)

10-min 0.116
(0.097‑0.140)

0.182
(0.152‑0.221)

0.275
(0.228‑0.335)

0.355
(0.293‑0.436)

0.472
(0.376‑0.599)

0.568
(0.443‑0.736)

0.671
(0.510‑0.892)

0.785
(0.580‑1.07)

0.951
(0.674‑1.36)

1.09
(0.746‑1.61)

15-min 0.140
(0.117‑0.170)

0.221
(0.184‑0.268)

0.333
(0.276‑0.405)

0.430
(0.354‑0.528)

0.571
(0.454‑0.724)

0.687
(0.535‑0.890)

0.812
(0.617‑1.08)

0.949
(0.702‑1.30)

1.15
(0.815‑1.64)

1.32
(0.902‑1.95)

30-min 0.195
(0.163‑0.237)

0.307
(0.256‑0.373)

0.464
(0.385‑0.564)

0.599
(0.493‑0.735)

0.795
(0.633‑1.01)

0.957
(0.745‑1.24)

1.13
(0.860‑1.50)

1.32
(0.977‑1.81)

1.60
(1.14‑2.28)

1.84
(1.26‑2.71)

60-min 0.264
(0.220‑0.320)

0.415
(0.345‑0.504)

0.626
(0.520‑0.762)

0.809
(0.666‑0.992)

1.07
(0.854‑1.36)

1.29
(1.01‑1.68)

1.53
(1.16‑2.03)

1.79
(1.32‑2.44)

2.16
(1.53‑3.08)

2.48
(1.70‑3.66)

2-hr 0.347
(0.289‑0.421)

0.526
(0.438‑0.638)

0.779
(0.646‑0.948)

1.00
(0.823‑1.23)

1.33
(1.06‑1.68)

1.60
(1.25‑2.07)

1.89
(1.44‑2.52)

2.22
(1.64‑3.04)

2.71
(1.92‑3.86)

3.12
(2.13‑4.60)

3-hr 0.397
(0.331‑0.481)

0.594
(0.494‑0.721)

0.874
(0.725‑1.06)

1.12
(0.922‑1.38)

1.49
(1.18‑1.89)

1.79
(1.40‑2.32)

2.13
(1.62‑2.83)

2.50
(1.85‑3.42)

3.06
(2.17‑4.36)

3.53
(2.42‑5.21)

6-hr 0.484
(0.403‑0.587)

0.719
(0.598‑0.873)

1.06
(0.875‑1.28)

1.35
(1.11‑1.66)

1.79
(1.43‑2.27)

2.16
(1.69‑2.80)

2.57
(1.96‑3.42)

3.03
(2.24‑4.14)

3.71
(2.63‑5.29)

4.30
(2.94‑6.34)

12-hr 0.564
(0.470‑0.683)

0.851
(0.708‑1.03)

1.26
(1.05‑1.53)

1.62
(1.33‑1.99)

2.15
(1.71‑2.73)

2.59
(2.02‑3.36)

3.08
(2.34‑4.09)

3.62
(2.68‑4.95)

4.42
(3.14‑6.30)

5.11
(3.50‑7.53)

24-hr 0.723
(0.640‑0.834)

1.11
(0.984‑1.29)

1.67
(1.47‑1.93)

2.15
(1.88‑2.51)

2.86
(2.42‑3.44)

3.45
(2.86‑4.23)

4.09
(3.32‑5.13)

4.79
(3.79‑6.18)

5.83
(4.43‑7.82)

6.70
(4.93‑9.29)

2-day 0.838
(0.741‑0.966)

1.30
(1.15‑1.51)

1.96
(1.73‑2.27)

2.53
(2.22‑2.95)

3.37
(2.86‑4.05)

4.06
(3.38‑4.99)

4.81
(3.91‑6.04)

5.63
(4.46‑7.27)

6.84
(5.20‑9.17)

7.84
(5.77‑10.9)

3-day 0.890
(0.788‑1.03)

1.39
(1.23‑1.60)

2.09
(1.84‑2.42)

2.70
(2.37‑3.15)

3.60
(3.05‑4.33)

4.34
(3.60‑5.32)

5.13
(4.17‑6.45)

6.01
(4.75‑7.76)

7.29
(5.54‑9.78)

8.36
(6.15‑11.6)

4-day 0.943
(0.835‑1.09)

1.47
(1.30‑1.70)

2.21
(1.95‑2.56)

2.86
(2.50‑3.33)

3.80
(3.22‑4.57)

4.58
(3.81‑5.62)

5.43
(4.41‑6.82)

6.36
(5.03‑8.20)

7.71
(5.86‑10.4)

8.85
(6.51‑12.3)

7-day 0.994
(0.880‑1.15)

1.53
(1.35‑1.77)

2.29
(2.02‑2.65)

2.96
(2.59‑3.45)

3.94
(3.34‑4.74)

4.75
(3.95‑5.83)

5.63
(4.58‑7.08)

6.61
(5.23‑8.53)

8.04
(6.11‑10.8)

9.24
(6.80‑12.8)

10-day 1.02
(0.905‑1.18)

1.57
(1.38‑1.81)

2.34
(2.06‑2.71)

3.02
(2.64‑3.52)

4.02
(3.40‑4.83)

4.85
(4.03‑5.95)

5.75
(4.67‑7.23)

6.75
(5.34‑8.71)

8.22
(6.25‑11.0)

9.45
(6.95‑13.1)

20-day 1.11
(0.984‑1.28)

1.71
(1.51‑1.97)

2.55
(2.25‑2.95)

3.28
(2.87‑3.83)

4.37
(3.70‑5.26)

5.27
(4.38‑6.46)

6.24
(5.07‑7.84)

7.31
(5.78‑9.43)

8.87
(6.75‑11.9)

10.2
(7.49‑14.1)

30-day 1.18
(1.05‑1.36)

1.83
(1.62‑2.11)

2.75
(2.42‑3.18)

3.55
(3.11‑4.14)

4.72
(4.00‑5.68)

5.69
(4.73‑6.98)

6.73
(5.46‑8.45)

7.86
(6.22‑10.1)

9.50
(7.22‑12.7)

10.9
(7.99‑15.1)

45-day 1.25
(1.11‑1.44)

1.98
(1.75‑2.28)

3.00
(2.65‑3.48)

3.89
(3.41‑4.54)

5.19
(4.40‑6.25)

6.25
(5.20‑7.68)

7.38
(6.00‑9.28)

8.60
(6.80‑11.1)

10.3
(7.87‑13.9)

11.8
(8.66‑16.3)

60-day 1.35
(1.19‑1.55)

2.16
(1.91‑2.49)

3.30
(2.91‑3.82)

4.28
(3.75‑5.00)

5.71
(4.84‑6.87)

6.87
(5.71‑8.43)

8.10
(6.58‑10.2)

9.42
(7.45‑12.1)

11.3
(8.58‑15.1)

12.8
(9.41‑17.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at low er and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) w ill be greater than the upper bound (or less than the low er 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 Atlas 14 document for more information.
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

277.650 63 Desert shrub range, Poor, HSG A  (25S, 26S, 31S, 32S)

281.040 85 Desert shrub range, Poor, HSG C  (33S, 34S, 35S)

5,342.300 77 Fallow, bare soil, HSG A  (2S, 22S, 23S, 24S, 27S, 28S, 29S, 30S, 36S, 37S, 38S, 39S,

40S, 43S, 44S, 45S, 46S, 47S, 48S, 49S, 50S, 51S, 52S, 53S, 54S, 55S, 56S, 57S,

58S, 62S, 63S, 64S, 65S, 66S, 69S, 70S, 71S, 72S, 73S, 74S)

391.970 91 Fallow, bare soil, HSG C  (41S, 42S, 59S, 60S, 61S, 67S, 68S)

144.090 96 Gravel surface, HSG A  (27S, 49S, 50S, 51S, 52S, 53S, 54S, 55S, 56S, 57S, 58S, 62S,

63S, 64S, 65S, 66S, 69S, 70S, 71S, 72S, 73S, 74S)

17.250 96 Gravel surface, HSG C  (59S, 60S, 61S, 67S, 68S)

6,454.300 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

5,764.040 HSG A 2S, 22S, 23S, 24S, 25S, 26S, 27S, 28S, 29S, 30S, 31S, 32S, 36S, 37S, 38S, 39S,

40S, 43S, 44S, 45S, 46S, 47S, 48S, 49S, 50S, 51S, 52S, 53S, 54S, 55S, 56S, 57S,

58S, 62S, 63S, 64S, 65S, 66S, 69S, 70S, 71S, 72S, 73S, 74S

0.000 HSG B

690.260 HSG C 33S, 34S, 35S, 41S, 42S, 59S, 60S, 61S, 67S, 68S

0.000 HSG D

0.000 Other

6,454.300 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

277.650 0.000 281.040 0.000 0.000 558.690 Desert shrub range, Poor 25S, 26S,

31S, 32S,

33S, 34S, 35S

5,342.300 0.000 391.970 0.000 0.000 5,734.270 Fallow, bare soil 2S, 22S, 23S,

24S, 27S,

28S, 29S,

30S, 36S,

37S, 38S,

39S, 40S,

41S, 42S,

43S, 44S,

45S, 46S,

47S, 48S,

49S, 50S,

51S, 52S,

53S, 54S,

55S, 56S,

57S, 58S,

59S, 60S,

61S, 62S,

63S, 64S,

65S, 66S,

67S, 68S,

69S, 70S,

71S, 72S,

73S, 74S

144.090 0.000 17.250 0.000 0.000 161.340 Gravel surface 27S, 49S,

50S, 51S,

52S, 53S,

54S, 55S,

56S, 57S,

58S, 59S,

60S, 61S,

62S, 63S,

64S, 65S,

66S, 67S,

68S, 69S,

70S, 71S,

72S, 73S, 74S

5,764.040 0.000 690.260 0.000 0.000 6,454.300 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=129.980 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 2S: DA-1
   Flow Length=3,625'   Slope=0.0060 '/'   Tc=125.9 min   CN=77   Runoff=15.68 cfs  5.752 af

Runoff Area=238.470 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 22S: DA-2
   Flow Length=6,625'   Slope=0.0066 '/'   Tc=194.5 min   CN=77   Runoff=21.28 cfs  10.552 af

Runoff Area=388.350 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 23S: DA-3
   Flow Length=7,950'   Slope=0.0059 '/'   Tc=238.0 min   CN=77   Runoff=30.20 cfs  17.185 af

Runoff Area=214.310 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 24S: DA-4
   Flow Length=4,325'   Slope=0.0054 '/'   Tc=152.9 min   CN=77   Runoff=22.89 cfs  9.483 af

Runoff Area=58.940 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 25S: DA-1
   Flow Length=3,700'   Slope=0.0063 '/'   Tc=182.9 min   CN=63   Runoff=0.89 cfs  0.682 af

Runoff Area=108.100 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 26S: DA-2
   Flow Length=4,300'   Slope=0.0060 '/'   Tc=211.3 min   CN=63   Runoff=1.55 cfs  1.251 af

Runoff Area=129.980 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 27S: DA-1
   Flow Length=3,625'   Slope=0.0060 '/'   Tc=122.2 min   CN=78   Runoff=17.71 cfs  6.182 af

Runoff Area=162.080 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 28S: DA-1
   Flow Length=3,800'   Slope=0.0107 '/'   Tc=97.9 min   CN=77   Runoff=23.29 cfs  7.172 af

Runoff Area=324.340 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 29S: DA-2
   Flow Length=6,530'   Slope=0.0095 '/'   Tc=160.2 min   CN=77   Runoff=33.14 cfs  14.352 af

Runoff Area=322.450 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 30S: DA-3
   Flow Length=8,000'   Slope=0.0086 '/'   Tc=198.1 min   CN=77   Runoff=28.82 cfs  14.269 af

Runoff Area=52.610 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 31S: DA-1
   Flow Length=2,700'   Slope=0.0174 '/'   Tc=85.5 min   CN=63   Runoff=1.03 cfs  0.609 af

Runoff Area=58.000 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 32S: DA-2
   Flow Length=2,750'   Slope=0.0185 '/'   Tc=84.2 min   CN=63   Runoff=1.14 cfs  0.671 af

Runoff Area=105.010 ac   0.00% Impervious   Runoff Depth=0.91"Subcatchment 33S: DA-1
   Flow Length=2,700'   Slope=0.0181 '/'   Tc=44.3 min   CN=85   Runoff=47.42 cfs  7.934 af

Runoff Area=143.020 ac   0.00% Impervious   Runoff Depth=0.91"Subcatchment 34S: DA-2
   Flow Length=2,700'   Slope=0.0177 '/'   Tc=44.8 min   CN=85   Runoff=63.99 cfs  10.806 af

Runoff Area=33.010 ac   0.00% Impervious   Runoff Depth=0.91"Subcatchment 35S: DA-3
   Flow Length=1,350'   Slope=0.0154 '/'   Tc=27.6 min   CN=85   Runoff=19.18 cfs  2.494 af

Runoff Area=16.110 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 36S: DA-1
   Flow Length=850'   Slope=0.0167 '/'   Tc=23.7 min   CN=77   Runoff=5.17 cfs  0.713 af
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Runoff Area=8.230 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 37S: DA-2
   Flow Length=400'   Slope=0.0285 '/'   Tc=9.9 min   CN=77   Runoff=3.90 cfs  0.364 af

Runoff Area=15.580 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 38S: DA-1
   Flow Length=950'   Slope=0.0112 '/'   Tc=31.6 min   CN=77   Runoff=4.31 cfs  0.689 af

Runoff Area=105.970 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 39S: DA-2
   Flow Length=4,150'   Slope=0.0150 '/'   Tc=88.7 min   CN=77   Runoff=16.22 cfs  4.689 af

Runoff Area=108.630 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 40S: DA-3
   Flow Length=3,500'   Slope=0.0165 '/'   Tc=73.8 min   CN=77   Runoff=18.78 cfs  4.807 af

Runoff Area=24.100 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 41S: DA-4
   Flow Length=2,600'   Slope=0.0154 '/'   Tc=37.0 min   CN=91   Runoff=17.52 cfs  2.602 af

Runoff Area=39.990 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 42S: DA-1
   Flow Length=1,300'   Slope=0.0153 '/'   Tc=21.3 min   CN=91   Runoff=38.63 cfs  4.318 af

Runoff Area=137.250 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 43S: DA-1
   Flow Length=3,800'   Slope=0.0089 '/'   Tc=107.4 min   CN=77   Runoff=18.58 cfs  6.073 af

Runoff Area=32.090 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 44S: DA-2
   Flow Length=1,900'   Slope=0.0107 '/'   Tc=56.2 min   CN=77   Runoff=6.54 cfs  1.420 af

Runoff Area=52.640 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 45S: DA-1
   Flow Length=2,050'   Slope=0.0107 '/'   Tc=59.8 min   CN=77   Runoff=10.37 cfs  2.329 af

Runoff Area=158.910 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 46S: DA-2
   Flow Length=4,200'   Slope=0.0137 '/'   Tc=93.7 min   CN=77   Runoff=23.58 cfs  7.032 af

Runoff Area=36.450 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 47S: DA-3
   Flow Length=1,800'   Slope=0.0140 '/'   Tc=47.1 min   CN=77   Runoff=8.23 cfs  1.613 af

Runoff Area=152.530 ac   0.00% Impervious   Runoff Depth=0.53"Subcatchment 48S: DA-4
   Flow Length=3,700'   Slope=0.0127 '/'   Tc=88.0 min   CN=77   Runoff=23.64 cfs  6.750 af

Runoff Area=238.470 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 49S: DA-2
   Flow Length=6,625'   Slope=0.0066 '/'   Tc=188.8 min   CN=78   Runoff=23.88 cfs  11.343 af

Runoff Area=388.350 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 50S: DA-3
   Flow Length=7,950'   Slope=0.0059 '/'   Tc=231.0 min   CN=78   Runoff=34.02 cfs  18.472 af

Runoff Area=214.310 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 51S: DA-4
   Flow Length=4,325'   Slope=0.0054 '/'   Tc=148.4 min   CN=78   Runoff=25.59 cfs  10.194 af

Runoff Area=58.940 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 52S: DA-1
   Flow Length=3,700'   Slope=0.0063 '/'   Tc=121.2 min   CN=78   Runoff=8.06 cfs  2.803 af

Runoff Area=108.100 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 53S: DA-2
   Flow Length=4,300'   Slope=0.0060 '/'   Tc=140.1 min   CN=78   Runoff=13.38 cfs  5.142 af
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Runoff Area=162.080 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 54S: DA-1
   Flow Length=3,800'   Slope=0.0107 '/'   Tc=95.0 min   CN=78   Runoff=26.07 cfs  7.709 af

Runoff Area=324.340 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 55S: DA-2
   Flow Length=6,530'   Slope=0.0095 '/'   Tc=155.5 min   CN=78   Runoff=37.07 cfs  15.427 af

Runoff Area=322.450 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 56S: DA-3
   Flow Length=8,000'   Slope=0.0086 '/'   Tc=192.3 min   CN=78   Runoff=31.99 cfs  15.337 af

Runoff Area=52.610 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 57S: DA-1
   Flow Length=2,700'   Slope=0.0174 '/'   Tc=56.7 min   CN=78   Runoff=11.76 cfs  2.502 af

Runoff Area=58.000 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 58S: DA-2
   Flow Length=2,750'   Slope=0.0185 '/'   Tc=55.8 min   CN=78   Runoff=13.14 cfs  2.759 af

Runoff Area=105.010 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 59S: DA-1
   Flow Length=2,700'   Slope=0.0181 '/'   Tc=35.2 min   CN=91   Runoff=78.52 cfs  11.339 af

Runoff Area=143.020 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 60S: DA-2
   Flow Length=2,700'   Slope=0.0177 '/'   Tc=35.6 min   CN=91   Runoff=106.23 cfs  15.443 af

Runoff Area=33.010 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 61S: DA-3
   Flow Length=1,350'   Slope=0.0154 '/'   Tc=21.9 min   CN=91   Runoff=31.46 cfs  3.564 af

Runoff Area=16.110 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 62S: DA-1
   Flow Length=850'   Slope=0.0167 '/'   Tc=23.0 min   CN=78   Runoff=5.79 cfs  0.766 af

Runoff Area=8.230 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 63S: DA-2
   Flow Length=400'   Slope=0.0285 '/'   Tc=9.6 min   CN=78   Runoff=4.35 cfs  0.391 af

Runoff Area=15.580 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 64S: DA-1
   Flow Length=950'   Slope=0.0112 '/'   Tc=30.6 min   CN=78   Runoff=4.87 cfs  0.741 af

Runoff Area=105.970 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 65S: DA-2
   Flow Length=4,150'   Slope=0.0150 '/'   Tc=86.1 min   CN=78   Runoff=18.24 cfs  5.040 af

Runoff Area=108.630 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 66S: DA-3
   Flow Length=3,500'   Slope=0.0165 '/'   Tc=71.7 min   CN=78   Runoff=21.08 cfs  5.167 af

Runoff Area=24.100 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 67S: DA-4
   Flow Length=2,600'   Slope=0.0154 '/'   Tc=37.0 min   CN=91   Runoff=17.52 cfs  2.602 af

Runoff Area=39.990 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 68S: DA-1
   Flow Length=1,300'   Slope=0.0153 '/'   Tc=21.3 min   CN=91   Runoff=38.63 cfs  4.318 af

Runoff Area=137.250 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 69S: DA-1
   Flow Length=3,800'   Slope=0.0089 '/'   Tc=104.2 min   CN=78   Runoff=20.74 cfs  6.528 af

Runoff Area=32.090 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 70S: DA-2
   Flow Length=1,900'   Slope=0.0107 '/'   Tc=54.6 min   CN=78   Runoff=7.35 cfs  1.526 af
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Runoff Area=52.640 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 71S: DA-1
   Flow Length=2,050'   Slope=0.0107 '/'   Tc=58.0 min   CN=78   Runoff=11.59 cfs  2.504 af

Runoff Area=158.910 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 72S: DA-2
   Flow Length=4,200'   Slope=0.0137 '/'   Tc=91.0 min   CN=78   Runoff=26.46 cfs  7.558 af

Runoff Area=36.450 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 73S: DA-3
   Flow Length=1,800'   Slope=0.0140 '/'   Tc=45.7 min   CN=78   Runoff=9.21 cfs  1.734 af

Runoff Area=152.530 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 74S: DA-4
   Flow Length=3,700'   Slope=0.0127 '/'   Tc=85.4 min   CN=78   Runoff=26.47 cfs  7.255 af

Peak Elev=574.41'  Storage=1.398 af   Inflow=17.71 cfs  6.182 afPond 22P: P-1 DA-1
   Outflow=15.64 cfs  5.132 af

Peak Elev=574.49'  Storage=2.935 af   Inflow=23.88 cfs  11.343 afPond 23P: P-1 DA-2
   Outflow=20.67 cfs  9.243 af

Peak Elev=574.62'  Storage=5.034 af   Inflow=34.02 cfs  18.472 afPond 24P: P-1 DA-3
   Outflow=30.16 cfs  14.722 af

Peak Elev=574.51'  Storage=2.446 af   Inflow=25.59 cfs  10.194 afPond 26P: P-1 DA-4
   Outflow=22.21 cfs  8.394 af

Peak Elev=574.06'  Storage=2.670 af   Inflow=8.06 cfs  2.803 afPond 27P: P-2 DA-1
   Outflow=0.82 cfs  0.203 af

Peak Elev=574.09'  Storage=4.827 af   Inflow=13.38 cfs  5.142 afPond 28P: P-2 DA-2
   Outflow=1.49 cfs  0.517 af

Peak Elev=574.51'  Storage=1.564 af   Inflow=26.07 cfs  7.709 afPond 29P: P-3 DA-1
   Outflow=22.26 cfs  6.634 af

Peak Elev=574.65'  Storage=3.641 af   Inflow=37.07 cfs  15.427 afPond 30P: P-3 DA-2
   Outflow=32.51 cfs  12.802 af

Peak Elev=574.60'  Storage=3.779 af   Inflow=31.99 cfs  15.337 afPond 31P: P-3 DA-3
   Outflow=28.39 cfs  12.587 af

Peak Elev=574.07'  Storage=2.128 af   Inflow=11.76 cfs  2.502 afPond 32P: P-4 DA-1
   Outflow=1.02 cfs  0.452 af

Peak Elev=574.07'  Storage=2.337 af   Inflow=13.14 cfs  2.759 afPond 33P: P-4 DA-2
   Outflow=1.10 cfs  0.534 af

Peak Elev=574.80'  Storage=4.261 af   Inflow=78.52 cfs  11.339 afPond 34P: P-5 DA-1
   Outflow=46.83 cfs  8.589 af

Peak Elev=574.95'  Storage=5.883 af   Inflow=106.23 cfs  15.443 afPond 35P: P-5 DA-2
   Outflow=61.71 cfs  11.693 af
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Peak Elev=574.45'  Storage=1.278 af   Inflow=31.46 cfs  3.564 afPond 36P: P-5 DA-3
   Outflow=17.90 cfs  2.714 af

Peak Elev=574.20'  Storage=0.110 af   Inflow=5.79 cfs  0.766 afPond 37P: P-6 DA-1
   Outflow=5.09 cfs  0.686 af

Peak Elev=574.17'  Storage=0.034 af   Inflow=4.35 cfs  0.391 afPond 38P: P-6 DA-2
   Outflow=3.79 cfs  0.374 af

Peak Elev=574.18'  Storage=0.121 af   Inflow=4.87 cfs  0.741 afPond 39P: P-7 DA-1
   Outflow=4.28 cfs  0.646 af

Peak Elev=574.42'  Storage=1.054 af   Inflow=18.24 cfs  5.040 afPond 40P: P-7 DA-2
   Outflow=16.03 cfs  4.240 af

Peak Elev=574.46'  Storage=0.999 af   Inflow=21.08 cfs  5.167 afPond 41P: P-7 DA-3
   Outflow=18.73 cfs  4.417 af

Peak Elev=574.43'  Storage=0.144 af   Inflow=17.52 cfs  2.602 afPond 42P: P-7 DA-4
   Outflow=16.85 cfs  2.562 af

Peak Elev=574.67'  Storage=0.320 af   Inflow=38.63 cfs  4.318 afPond 43P: P-8 DA-1
   Outflow=35.03 cfs  4.243 af

Peak Elev=574.46'  Storage=1.441 af   Inflow=20.74 cfs  6.528 afPond 44P: P-9 DA-1
   Outflow=18.36 cfs  5.403 af

Peak Elev=574.24'  Storage=0.294 af   Inflow=7.35 cfs  1.526 afPond 45P: P-9 DA-2
   Outflow=6.49 cfs  1.291 af

Peak Elev=574.32'  Storage=0.479 af   Inflow=11.59 cfs  2.504 afPond 46P: P-10 DA-1
   Outflow=10.26 cfs  2.129 af

Peak Elev=574.53'  Storage=1.588 af   Inflow=26.46 cfs  7.558 afPond 47P: P-10 DA-2
   Outflow=23.31 cfs  6.383 af

Peak Elev=574.27'  Storage=0.330 af   Inflow=9.21 cfs  1.734 afPond 48P: P-10 DA-3
   Outflow=8.05 cfs  1.469 af

Peak Elev=574.53'  Storage=1.446 af   Inflow=26.47 cfs  7.255 afPond 49P: P-10 DA-4
   Outflow=23.52 cfs  6.205 af

Total Runoff Area = 6,454.300 ac   Runoff Volume = 320.963 af   Average Runoff Depth = 0.60"
100.00% Pervious = 6,454.300 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 2S: DA-1

Runoff = 15.68 cfs @ 13.84 hrs,  Volume= 5.752 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

129.980 77 Fallow, bare soil, HSG A

129.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

125.9 3,625 0.0060 0.48 Lag/CN Method,

Subcatchment 2S: DA-1

Runoff
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Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=129.980 ac

Runoff Volume=5.752 af

Runoff Depth=0.53"

Flow Length=3,625'

Slope=0.0060 '/'

Tc=125.9 min

CN=77

15.68 cfs
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Summary for Subcatchment 22S: DA-2

Runoff = 21.28 cfs @ 14.89 hrs,  Volume= 10.552 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

238.470 77 Fallow, bare soil, HSG A

238.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

194.5 6,625 0.0066 0.57 Lag/CN Method,

Subcatchment 22S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=238.470 ac

Runoff Volume=10.552 af

Runoff Depth=0.53"

Flow Length=6,625'

Slope=0.0066 '/'

Tc=194.5 min

CN=77

21.28 cfs
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Summary for Subcatchment 23S: DA-3

Runoff = 30.20 cfs @ 15.59 hrs,  Volume= 17.185 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

388.350 77 Fallow, bare soil, HSG A

388.350 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

238.0 7,950 0.0059 0.56 Lag/CN Method,

Subcatchment 23S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=388.350 ac

Runoff Volume=17.185 af

Runoff Depth=0.53"

Flow Length=7,950'

Slope=0.0059 '/'

Tc=238.0 min

CN=77

30.20 cfs
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Summary for Subcatchment 24S: DA-4

Runoff = 22.89 cfs @ 14.24 hrs,  Volume= 9.483 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

214.310 77 Fallow, bare soil, HSG A

214.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

152.9 4,325 0.0054 0.47 Lag/CN Method,

Subcatchment 24S: DA-4

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=214.310 ac

Runoff Volume=9.483 af

Runoff Depth=0.53"

Flow Length=4,325'

Slope=0.0054 '/'

Tc=152.9 min

CN=77

22.89 cfs
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Summary for Subcatchment 25S: DA-1

Runoff = 0.89 cfs @ 15.66 hrs,  Volume= 0.682 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

58.940 63 Desert shrub range, Poor, HSG A

58.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

182.9 3,700 0.0063 0.34 Lag/CN Method,

Subcatchment 25S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=58.940 ac

Runoff Volume=0.682 af

Runoff Depth=0.14"

Flow Length=3,700'

Slope=0.0063 '/'

Tc=182.9 min

CN=63

0.89 cfs



AthosSolar 24-hr S1 10-yr  Rainfall=2.15"2019-01-11_PrePost
  Printed  1/14/2019Prepared by Westwood Professional Services, Inc.

Page 15HydroCAD® 10.00-19  s/n 10449  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 26S: DA-2

Runoff = 1.55 cfs @ 16.21 hrs,  Volume= 1.251 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

108.100 63 Desert shrub range, Poor, HSG A

108.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

211.3 4,300 0.0060 0.34 Lag/CN Method,

Subcatchment 26S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=108.100 ac

Runoff Volume=1.251 af

Runoff Depth=0.14"

Flow Length=4,300'

Slope=0.0060 '/'

Tc=211.3 min

CN=63

1.55 cfs
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Summary for Subcatchment 27S: DA-1

Runoff = 17.71 cfs @ 13.74 hrs,  Volume= 6.182 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

123.480 77 Fallow, bare soil, HSG A
6.500 96 Gravel surface, HSG A

129.980 78 Weighted Average
129.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

122.2 3,625 0.0060 0.49 Lag/CN Method,

Subcatchment 27S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=129.980 ac

Runoff Volume=6.182 af

Runoff Depth=0.57"

Flow Length=3,625'

Slope=0.0060 '/'

Tc=122.2 min

CN=78

17.71 cfs
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Summary for Subcatchment 28S: DA-1

Runoff = 23.29 cfs @ 13.41 hrs,  Volume= 7.172 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

162.080 77 Fallow, bare soil, HSG A

162.080 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

97.9 3,800 0.0107 0.65 Lag/CN Method,

Subcatchment 28S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=162.080 ac

Runoff Volume=7.172 af

Runoff Depth=0.53"

Flow Length=3,800'

Slope=0.0107 '/'

Tc=97.9 min

CN=77

23.29 cfs
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Summary for Subcatchment 29S: DA-2

Runoff = 33.14 cfs @ 14.39 hrs,  Volume= 14.352 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

324.340 77 Fallow, bare soil, HSG A

324.340 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

160.2 6,530 0.0095 0.68 Lag/CN Method,

Subcatchment 29S: DA-2

Runoff
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=324.340 ac

Runoff Volume=14.352 af

Runoff Depth=0.53"

Flow Length=6,530'

Slope=0.0095 '/'

Tc=160.2 min

CN=77

33.14 cfs
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Summary for Subcatchment 30S: DA-3

Runoff = 28.82 cfs @ 14.94 hrs,  Volume= 14.269 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

322.450 77 Fallow, bare soil, HSG A

322.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

198.1 8,000 0.0086 0.67 Lag/CN Method,

Subcatchment 30S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=322.450 ac

Runoff Volume=14.269 af

Runoff Depth=0.53"

Flow Length=8,000'

Slope=0.0086 '/'

Tc=198.1 min

CN=77

28.82 cfs
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Summary for Subcatchment 31S: DA-1

Runoff = 1.03 cfs @ 13.79 hrs,  Volume= 0.609 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

52.610 63 Desert shrub range, Poor, HSG A

52.610 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

85.5 2,700 0.0174 0.53 Lag/CN Method,

Subcatchment 31S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=52.610 ac

Runoff Volume=0.609 af

Runoff Depth=0.14"

Flow Length=2,700'

Slope=0.0174 '/'

Tc=85.5 min

CN=63

1.03 cfs
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Summary for Subcatchment 32S: DA-2

Runoff = 1.14 cfs @ 13.76 hrs,  Volume= 0.671 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

58.000 63 Desert shrub range, Poor, HSG A

58.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

84.2 2,750 0.0185 0.54 Lag/CN Method,

Subcatchment 32S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=58.000 ac

Runoff Volume=0.671 af

Runoff Depth=0.14"

Flow Length=2,750'

Slope=0.0185 '/'

Tc=84.2 min

CN=63

1.14 cfs
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Summary for Subcatchment 33S: DA-1

Runoff = 47.42 cfs @ 12.58 hrs,  Volume= 7.934 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

105.010 85 Desert shrub range, Poor, HSG C

105.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

44.3 2,700 0.0181 1.02 Lag/CN Method,

Subcatchment 33S: DA-1

Runoff

Hydrograph
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=105.010 ac

Runoff Volume=7.934 af

Runoff Depth=0.91"

Flow Length=2,700'

Slope=0.0181 '/'

Tc=44.3 min

CN=85

47.42 cfs
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Summary for Subcatchment 34S: DA-2

Runoff = 63.99 cfs @ 12.60 hrs,  Volume= 10.806 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

143.020 85 Desert shrub range, Poor, HSG C

143.020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

44.8 2,700 0.0177 1.00 Lag/CN Method,

Subcatchment 34S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=143.020 ac

Runoff Volume=10.806 af

Runoff Depth=0.91"

Flow Length=2,700'

Slope=0.0177 '/'

Tc=44.8 min

CN=85

63.99 cfs
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Summary for Subcatchment 35S: DA-3

Runoff = 19.18 cfs @ 12.35 hrs,  Volume= 2.494 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

33.010 85 Desert shrub range, Poor, HSG C

33.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

27.6 1,350 0.0154 0.82 Lag/CN Method,

Subcatchment 35S: DA-3

Runoff

Hydrograph
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=33.010 ac

Runoff Volume=2.494 af

Runoff Depth=0.91"

Flow Length=1,350'

Slope=0.0154 '/'

Tc=27.6 min

CN=85

19.18 cfs
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Summary for Subcatchment 36S: DA-1

Runoff = 5.17 cfs @ 12.32 hrs,  Volume= 0.713 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

16.110 77 Fallow, bare soil, HSG A

16.110 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.7 850 0.0167 0.60 Lag/CN Method,

Subcatchment 36S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=16.110 ac

Runoff Volume=0.713 af

Runoff Depth=0.53"

Flow Length=850'

Slope=0.0167 '/'

Tc=23.7 min

CN=77

5.17 cfs
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Summary for Subcatchment 37S: DA-2

Runoff = 3.90 cfs @ 12.11 hrs,  Volume= 0.364 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

8.230 77 Fallow, bare soil, HSG A

8.230 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.9 400 0.0285 0.67 Lag/CN Method,

Subcatchment 37S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=8.230 ac

Runoff Volume=0.364 af

Runoff Depth=0.53"

Flow Length=400'

Slope=0.0285 '/'

Tc=9.9 min

CN=77

3.90 cfs
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Summary for Subcatchment 38S: DA-1

Runoff = 4.31 cfs @ 12.44 hrs,  Volume= 0.689 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

15.580 77 Fallow, bare soil, HSG A

15.580 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

31.6 950 0.0112 0.50 Lag/CN Method,

Subcatchment 38S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=15.580 ac

Runoff Volume=0.689 af

Runoff Depth=0.53"

Flow Length=950'

Slope=0.0112 '/'

Tc=31.6 min

CN=77

4.31 cfs
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Summary for Subcatchment 39S: DA-2

Runoff = 16.22 cfs @ 13.29 hrs,  Volume= 4.689 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

105.970 77 Fallow, bare soil, HSG A

105.970 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

88.7 4,150 0.0150 0.78 Lag/CN Method,

Subcatchment 39S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=105.970 ac

Runoff Volume=4.689 af

Runoff Depth=0.53"

Flow Length=4,150'

Slope=0.0150 '/'

Tc=88.7 min

CN=77

16.22 cfs
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Summary for Subcatchment 40S: DA-3

Runoff = 18.78 cfs @ 13.07 hrs,  Volume= 4.807 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

108.630 77 Fallow, bare soil, HSG A

108.630 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

73.8 3,500 0.0165 0.79 Lag/CN Method,

Subcatchment 40S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=108.630 ac

Runoff Volume=4.807 af

Runoff Depth=0.53"

Flow Length=3,500'

Slope=0.0165 '/'

Tc=73.8 min

CN=77

18.78 cfs
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Summary for Subcatchment 41S: DA-4

Runoff = 17.52 cfs @ 12.46 hrs,  Volume= 2.602 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

24.100 91 Fallow, bare soil, HSG C

24.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

37.0 2,600 0.0154 1.17 Lag/CN Method,

Subcatchment 41S: DA-4

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=24.100 ac

Runoff Volume=2.602 af

Runoff Depth=1.30"

Flow Length=2,600'

Slope=0.0154 '/'

Tc=37.0 min

CN=91

17.52 cfs
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Summary for Subcatchment 42S: DA-1

Runoff = 38.63 cfs @ 12.25 hrs,  Volume= 4.318 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

39.990 91 Fallow, bare soil, HSG C

39.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

21.3 1,300 0.0153 1.02 Lag/CN Method,

Subcatchment 42S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=39.990 ac

Runoff Volume=4.318 af

Runoff Depth=1.30"

Flow Length=1,300'

Slope=0.0153 '/'

Tc=21.3 min

CN=91

38.63 cfs
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Summary for Subcatchment 43S: DA-1

Runoff = 18.58 cfs @ 13.54 hrs,  Volume= 6.073 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

137.250 77 Fallow, bare soil, HSG A

137.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

107.4 3,800 0.0089 0.59 Lag/CN Method,

Subcatchment 43S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=137.250 ac

Runoff Volume=6.073 af

Runoff Depth=0.53"

Flow Length=3,800'

Slope=0.0089 '/'

Tc=107.4 min

CN=77

18.58 cfs
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Summary for Subcatchment 44S: DA-2

Runoff = 6.54 cfs @ 12.82 hrs,  Volume= 1.420 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

32.090 77 Fallow, bare soil, HSG A

32.090 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

56.2 1,900 0.0107 0.56 Lag/CN Method,

Subcatchment 44S: DA-2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
(c

fs
)

7

6

5

4

3

2

1

0

AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=32.090 ac

Runoff Volume=1.420 af

Runoff Depth=0.53"

Flow Length=1,900'

Slope=0.0107 '/'

Tc=56.2 min

CN=77

6.54 cfs
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Summary for Subcatchment 45S: DA-1

Runoff = 10.37 cfs @ 12.87 hrs,  Volume= 2.329 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

52.640 77 Fallow, bare soil, HSG A

52.640 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

59.8 2,050 0.0107 0.57 Lag/CN Method,

Subcatchment 45S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=52.640 ac

Runoff Volume=2.329 af

Runoff Depth=0.53"

Flow Length=2,050'

Slope=0.0107 '/'

Tc=59.8 min

CN=77

10.37 cfs
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Summary for Subcatchment 46S: DA-2

Runoff = 23.58 cfs @ 13.37 hrs,  Volume= 7.032 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

158.910 77 Fallow, bare soil, HSG A

158.910 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

93.7 4,200 0.0137 0.75 Lag/CN Method,

Subcatchment 46S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=158.910 ac

Runoff Volume=7.032 af

Runoff Depth=0.53"

Flow Length=4,200'

Slope=0.0137 '/'

Tc=93.7 min

CN=77

23.58 cfs
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Summary for Subcatchment 47S: DA-3

Runoff = 8.23 cfs @ 12.69 hrs,  Volume= 1.613 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

36.450 77 Fallow, bare soil, HSG A

36.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

47.1 1,800 0.0140 0.64 Lag/CN Method,

Subcatchment 47S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=36.450 ac

Runoff Volume=1.613 af

Runoff Depth=0.53"

Flow Length=1,800'

Slope=0.0140 '/'

Tc=47.1 min

CN=77

8.23 cfs
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Summary for Subcatchment 48S: DA-4

Runoff = 23.64 cfs @ 13.28 hrs,  Volume= 6.750 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

152.530 77 Fallow, bare soil, HSG A

152.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

88.0 3,700 0.0127 0.70 Lag/CN Method,

Subcatchment 48S: DA-4

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=152.530 ac

Runoff Volume=6.750 af

Runoff Depth=0.53"

Flow Length=3,700'

Slope=0.0127 '/'

Tc=88.0 min

CN=77

23.64 cfs
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Summary for Subcatchment 49S: DA-2

Runoff = 23.88 cfs @ 14.71 hrs,  Volume= 11.343 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

226.550 77 Fallow, bare soil, HSG A
11.920 96 Gravel surface, HSG A

238.470 78 Weighted Average
238.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

188.8 6,625 0.0066 0.58 Lag/CN Method,

Subcatchment 49S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=238.470 ac

Runoff Volume=11.343 af

Runoff Depth=0.57"

Flow Length=6,625'

Slope=0.0066 '/'

Tc=188.8 min

CN=78

23.88 cfs
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Summary for Subcatchment 50S: DA-3

Runoff = 34.02 cfs @ 15.39 hrs,  Volume= 18.472 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

368.940 77 Fallow, bare soil, HSG A
19.410 96 Gravel surface, HSG A

388.350 78 Weighted Average
388.350 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

231.0 7,950 0.0059 0.57 Lag/CN Method,

Subcatchment 50S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=388.350 ac

Runoff Volume=18.472 af

Runoff Depth=0.57"

Flow Length=7,950'

Slope=0.0059 '/'

Tc=231.0 min

CN=78

34.02 cfs
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Summary for Subcatchment 51S: DA-4

Runoff = 25.59 cfs @ 14.14 hrs,  Volume= 10.194 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

203.590 77 Fallow, bare soil, HSG A
10.720 96 Gravel surface, HSG A

214.310 78 Weighted Average
214.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

148.4 4,325 0.0054 0.49 Lag/CN Method,

Subcatchment 51S: DA-4

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=214.310 ac

Runoff Volume=10.194 af

Runoff Depth=0.57"

Flow Length=4,325'

Slope=0.0054 '/'

Tc=148.4 min

CN=78

25.59 cfs
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Summary for Subcatchment 52S: DA-1

Runoff = 8.06 cfs @ 13.74 hrs,  Volume= 2.803 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

55.990 77 Fallow, bare soil, HSG A
2.950 96 Gravel surface, HSG A

58.940 78 Weighted Average
58.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

121.2 3,700 0.0063 0.51 Lag/CN Method,

Subcatchment 52S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=58.940 ac

Runoff Volume=2.803 af

Runoff Depth=0.57"

Flow Length=3,700'

Slope=0.0063 '/'

Tc=121.2 min

CN=78

8.06 cfs
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Summary for Subcatchment 53S: DA-2

Runoff = 13.38 cfs @ 14.01 hrs,  Volume= 5.142 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

102.690 77 Fallow, bare soil, HSG A
5.410 96 Gravel surface, HSG A

108.100 78 Weighted Average
108.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

140.1 4,300 0.0060 0.51 Lag/CN Method,

Subcatchment 53S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=108.100 ac

Runoff Volume=5.142 af

Runoff Depth=0.57"

Flow Length=4,300'

Slope=0.0060 '/'

Tc=140.1 min

CN=78

13.38 cfs
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Summary for Subcatchment 54S: DA-1

Runoff = 26.07 cfs @ 13.38 hrs,  Volume= 7.709 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

153.980 77 Fallow, bare soil, HSG A
8.100 96 Gravel surface, HSG A

162.080 78 Weighted Average
162.080 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

95.0 3,800 0.0107 0.67 Lag/CN Method,

Subcatchment 54S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=162.080 ac

Runoff Volume=7.709 af

Runoff Depth=0.57"

Flow Length=3,800'

Slope=0.0107 '/'

Tc=95.0 min

CN=78

26.07 cfs
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Summary for Subcatchment 55S: DA-2

Runoff = 37.07 cfs @ 14.28 hrs,  Volume= 15.427 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

308.120 77 Fallow, bare soil, HSG A
16.220 96 Gravel surface, HSG A

324.340 78 Weighted Average
324.340 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

155.5 6,530 0.0095 0.70 Lag/CN Method,

Subcatchment 55S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=324.340 ac

Runoff Volume=15.427 af

Runoff Depth=0.57"

Flow Length=6,530'

Slope=0.0095 '/'

Tc=155.5 min

CN=78

37.07 cfs
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Summary for Subcatchment 56S: DA-3

Runoff = 31.99 cfs @ 14.76 hrs,  Volume= 15.337 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

306.330 77 Fallow, bare soil, HSG A
16.120 96 Gravel surface, HSG A

322.450 78 Weighted Average
322.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

192.3 8,000 0.0086 0.69 Lag/CN Method,

Subcatchment 56S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=322.450 ac

Runoff Volume=15.337 af

Runoff Depth=0.57"

Flow Length=8,000'

Slope=0.0086 '/'

Tc=192.3 min

CN=78

31.99 cfs
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Summary for Subcatchment 57S: DA-1

Runoff = 11.76 cfs @ 12.81 hrs,  Volume= 2.502 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

49.980 77 Fallow, bare soil, HSG A
2.630 96 Gravel surface, HSG A

52.610 78 Weighted Average
52.610 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

56.7 2,700 0.0174 0.79 Lag/CN Method,

Subcatchment 57S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=52.610 ac

Runoff Volume=2.502 af

Runoff Depth=0.57"

Flow Length=2,700'

Slope=0.0174 '/'

Tc=56.7 min

CN=78

11.76 cfs
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Summary for Subcatchment 58S: DA-2

Runoff = 13.14 cfs @ 12.81 hrs,  Volume= 2.759 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

55.100 77 Fallow, bare soil, HSG A
2.900 96 Gravel surface, HSG A

58.000 78 Weighted Average
58.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

55.8 2,750 0.0185 0.82 Lag/CN Method,

Subcatchment 58S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=58.000 ac

Runoff Volume=2.759 af

Runoff Depth=0.57"

Flow Length=2,750'

Slope=0.0185 '/'

Tc=55.8 min

CN=78

13.14 cfs
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Summary for Subcatchment 59S: DA-1

Runoff = 78.52 cfs @ 12.44 hrs,  Volume= 11.339 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

99.760 91 Fallow, bare soil, HSG C
5.250 96 Gravel surface, HSG C

105.010 91 Weighted Average
105.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

35.2 2,700 0.0181 1.28 Lag/CN Method,

Subcatchment 59S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=105.010 ac

Runoff Volume=11.339 af

Runoff Depth=1.30"

Flow Length=2,700'

Slope=0.0181 '/'

Tc=35.2 min

CN=91

78.52 cfs
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Summary for Subcatchment 60S: DA-2

Runoff = 106.23 cfs @ 12.44 hrs,  Volume= 15.443 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

135.870 91 Fallow, bare soil, HSG C
7.150 96 Gravel surface, HSG C

143.020 91 Weighted Average
143.020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

35.6 2,700 0.0177 1.26 Lag/CN Method,

Subcatchment 60S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=143.020 ac

Runoff Volume=15.443 af

Runoff Depth=1.30"

Flow Length=2,700'

Slope=0.0177 '/'

Tc=35.6 min

CN=91

106.23 cfs
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Summary for Subcatchment 61S: DA-3

Runoff = 31.46 cfs @ 12.26 hrs,  Volume= 3.564 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

31.360 91 Fallow, bare soil, HSG C
1.650 96 Gravel surface, HSG C

33.010 91 Weighted Average
33.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

21.9 1,350 0.0154 1.03 Lag/CN Method,

Subcatchment 61S: DA-3

Runoff

Hydrograph

Time  (hours)

484644424038363432302826242220181614121086420

F
lo

w
(c

fs
)

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=33.010 ac

Runoff Volume=3.564 af

Runoff Depth=1.30"

Flow Length=1,350'

Slope=0.0154 '/'

Tc=21.9 min

CN=91

31.46 cfs
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Summary for Subcatchment 62S: DA-1

Runoff = 5.79 cfs @ 12.30 hrs,  Volume= 0.766 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

15.300 77 Fallow, bare soil, HSG A
0.810 96 Gravel surface, HSG A

16.110 78 Weighted Average
16.110 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.0 850 0.0167 0.62 Lag/CN Method,

Subcatchment 62S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=16.110 ac

Runoff Volume=0.766 af

Runoff Depth=0.57"

Flow Length=850'

Slope=0.0167 '/'

Tc=23.0 min

CN=78

5.79 cfs
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Summary for Subcatchment 63S: DA-2

Runoff = 4.35 cfs @ 12.10 hrs,  Volume= 0.391 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

7.820 77 Fallow, bare soil, HSG A
0.410 96 Gravel surface, HSG A

8.230 78 Weighted Average
8.230 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 400 0.0285 0.69 Lag/CN Method,

Subcatchment 63S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=8.230 ac

Runoff Volume=0.391 af

Runoff Depth=0.57"

Flow Length=400'

Slope=0.0285 '/'

Tc=9.6 min

CN=78

4.35 cfs
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Summary for Subcatchment 64S: DA-1

Runoff = 4.87 cfs @ 12.42 hrs,  Volume= 0.741 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

14.800 77 Fallow, bare soil, HSG A
0.780 96 Gravel surface, HSG A

15.580 78 Weighted Average
15.580 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.6 950 0.0112 0.52 Lag/CN Method,

Subcatchment 64S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=15.580 ac

Runoff Volume=0.741 af

Runoff Depth=0.57"

Flow Length=950'

Slope=0.0112 '/'

Tc=30.6 min

CN=78

4.87 cfs
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Summary for Subcatchment 65S: DA-2

Runoff = 18.24 cfs @ 13.24 hrs,  Volume= 5.040 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

100.680 77 Fallow, bare soil, HSG A
5.290 96 Gravel surface, HSG A

105.970 78 Weighted Average
105.970 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

86.1 4,150 0.0150 0.80 Lag/CN Method,

Subcatchment 65S: DA-2

Runoff

Hydrograph

Time  (hours)

484644424038363432302826242220181614121086420

F
lo

w
(c

fs
)

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=105.970 ac

Runoff Volume=5.040 af

Runoff Depth=0.57"

Flow Length=4,150'

Slope=0.0150 '/'

Tc=86.1 min

CN=78

18.24 cfs
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Summary for Subcatchment 66S: DA-3

Runoff = 21.08 cfs @ 13.02 hrs,  Volume= 5.167 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

103.200 77 Fallow, bare soil, HSG A
5.430 96 Gravel surface, HSG A

108.630 78 Weighted Average
108.630 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

71.7 3,500 0.0165 0.81 Lag/CN Method,

Subcatchment 66S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=108.630 ac

Runoff Volume=5.167 af

Runoff Depth=0.57"

Flow Length=3,500'

Slope=0.0165 '/'

Tc=71.7 min

CN=78

21.08 cfs
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Summary for Subcatchment 67S: DA-4

Runoff = 17.52 cfs @ 12.46 hrs,  Volume= 2.602 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

22.890 91 Fallow, bare soil, HSG C
1.210 96 Gravel surface, HSG C

24.100 91 Weighted Average
24.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

37.0 2,600 0.0154 1.17 Lag/CN Method,

Subcatchment 67S: DA-4

Runoff

Hydrograph

Time  (hours)

484644424038363432302826242220181614121086420

F
lo

w
(c

fs
)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=24.100 ac

Runoff Volume=2.602 af

Runoff Depth=1.30"

Flow Length=2,600'

Slope=0.0154 '/'

Tc=37.0 min

CN=91

17.52 cfs
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Summary for Subcatchment 68S: DA-1

Runoff = 38.63 cfs @ 12.25 hrs,  Volume= 4.318 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

38.000 91 Fallow, bare soil, HSG C
1.990 96 Gravel surface, HSG C

39.990 91 Weighted Average
39.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

21.3 1,300 0.0153 1.02 Lag/CN Method,

Subcatchment 68S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=39.990 ac

Runoff Volume=4.318 af

Runoff Depth=1.30"

Flow Length=1,300'

Slope=0.0153 '/'

Tc=21.3 min

CN=91

38.63 cfs
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Summary for Subcatchment 69S: DA-1

Runoff = 20.74 cfs @ 13.51 hrs,  Volume= 6.528 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

130.390 77 Fallow, bare soil, HSG A
6.860 96 Gravel surface, HSG A

137.250 78 Weighted Average
137.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

104.2 3,800 0.0089 0.61 Lag/CN Method,

Subcatchment 69S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=137.250 ac

Runoff Volume=6.528 af

Runoff Depth=0.57"

Flow Length=3,800'

Slope=0.0089 '/'

Tc=104.2 min

CN=78

20.74 cfs
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Summary for Subcatchment 70S: DA-2

Runoff = 7.35 cfs @ 12.79 hrs,  Volume= 1.526 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

30.490 77 Fallow, bare soil, HSG A
1.600 96 Gravel surface, HSG A

32.090 78 Weighted Average
32.090 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

54.6 1,900 0.0107 0.58 Lag/CN Method,

Subcatchment 70S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=32.090 ac

Runoff Volume=1.526 af

Runoff Depth=0.57"

Flow Length=1,900'

Slope=0.0107 '/'

Tc=54.6 min

CN=78

7.35 cfs
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Summary for Subcatchment 71S: DA-1

Runoff = 11.59 cfs @ 12.84 hrs,  Volume= 2.504 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

50.010 77 Fallow, bare soil, HSG A
2.630 96 Gravel surface, HSG A

52.640 78 Weighted Average
52.640 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

58.0 2,050 0.0107 0.59 Lag/CN Method,

Subcatchment 71S: DA-1

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=52.640 ac

Runoff Volume=2.504 af

Runoff Depth=0.57"

Flow Length=2,050'

Slope=0.0107 '/'

Tc=58.0 min

CN=78

11.59 cfs
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Summary for Subcatchment 72S: DA-2

Runoff = 26.46 cfs @ 13.29 hrs,  Volume= 7.558 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

150.960 77 Fallow, bare soil, HSG A
7.950 96 Gravel surface, HSG A

158.910 78 Weighted Average
158.910 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

91.0 4,200 0.0137 0.77 Lag/CN Method,

Subcatchment 72S: DA-2

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=158.910 ac

Runoff Volume=7.558 af

Runoff Depth=0.57"

Flow Length=4,200'

Slope=0.0137 '/'

Tc=91.0 min

CN=78

26.46 cfs
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Summary for Subcatchment 73S: DA-3

Runoff = 9.21 cfs @ 12.66 hrs,  Volume= 1.734 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

34.630 77 Fallow, bare soil, HSG A
1.820 96 Gravel surface, HSG A

36.450 78 Weighted Average
36.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

45.7 1,800 0.0140 0.66 Lag/CN Method,

Subcatchment 73S: DA-3

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=36.450 ac

Runoff Volume=1.734 af

Runoff Depth=0.57"

Flow Length=1,800'

Slope=0.0140 '/'

Tc=45.7 min

CN=78

9.21 cfs
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Summary for Subcatchment 74S: DA-4

Runoff = 26.47 cfs @ 13.21 hrs,  Volume= 7.255 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
AthosSolar 24-hr S1 10-yr  Rainfall=2.15"

Area (ac) CN Description

144.900 77 Fallow, bare soil, HSG A
7.630 96 Gravel surface, HSG A

152.530 78 Weighted Average
152.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

85.4 3,700 0.0127 0.72 Lag/CN Method,

Subcatchment 74S: DA-4

Runoff

Hydrograph

Time  (hours)
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AthosSolar 24-hr S1 10-yr

Rainfall=2.15"

Runoff Area=152.530 ac

Runoff Volume=7.255 af

Runoff Depth=0.57"

Flow Length=3,700'

Slope=0.0127 '/'

Tc=85.4 min

CN=78

26.47 cfs
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Summary for Pond 22P: P-1 DA-1

Inflow Area = 129.980 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 17.71 cfs @ 13.74 hrs,  Volume= 6.182 af
Outflow = 15.64 cfs @ 14.24 hrs,  Volume= 5.132 af,  Atten= 12%,  Lag= 30.5 min
Primary = 15.64 cfs @ 14.24 hrs,  Volume= 5.132 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.41' @ 14.24 hrs   Surf.Area= 0.883 ac   Storage= 1.398 af

Plug-Flow detention time= 147.1 min calculated for 5.127 af (83% of inflow)
Center-of-Mass det. time= 67.6 min ( 1,074.1 - 1,006.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 1.950 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.100 0.000 0.000
572.00 0.200 0.150 0.150
573.00 0.400 0.300 0.450
574.00 0.800 0.600 1.050
575.00 1.000 0.900 1.950

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=15.62 cfs @ 14.24 hrs  HW=574.41'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 15.62 cfs @ 1.89 fps)
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Pond 22P: P-1 DA-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=129.980 ac

Peak Elev=574.41'

Storage=1.398 af

17.71 cfs

15.64 cfs



AthosSolar 24-hr S1 10-yr  Rainfall=2.15"2019-01-11_PrePost
  Printed  1/14/2019Prepared by Westwood Professional Services, Inc.

Page 66HydroCAD® 10.00-19  s/n 10449  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 23P: P-1 DA-2

Inflow Area = 238.470 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 23.88 cfs @ 14.71 hrs,  Volume= 11.343 af
Outflow = 20.67 cfs @ 15.54 hrs,  Volume= 9.243 af,  Atten= 13%,  Lag= 49.7 min
Primary = 20.67 cfs @ 15.54 hrs,  Volume= 9.243 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.49' @ 15.54 hrs   Surf.Area= 1.797 ac   Storage= 2.935 af

Plug-Flow detention time= 181.2 min calculated for 9.233 af (81% of inflow)
Center-of-Mass det. time= 94.2 min ( 1,162.2 - 1,068.0 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 3.900 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.200 0.000 0.000
572.00 0.400 0.300 0.300
573.00 0.800 0.600 0.900
574.00 1.600 1.200 2.100
575.00 2.000 1.800 3.900

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=20.65 cfs @ 15.54 hrs  HW=574.49'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 20.65 cfs @ 2.10 fps)
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Pond 23P: P-1 DA-2
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Inflow Area=238.470 ac

Peak Elev=574.49'

Storage=2.935 af

23.88 cfs
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Summary for Pond 24P: P-1 DA-3

Inflow Area = 388.350 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 34.02 cfs @ 15.39 hrs,  Volume= 18.472 af
Outflow = 30.16 cfs @ 16.30 hrs,  Volume= 14.722 af,  Atten= 11%,  Lag= 54.3 min
Primary = 30.16 cfs @ 16.30 hrs,  Volume= 14.722 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.62' @ 16.30 hrs   Surf.Area= 2.155 ac   Storage= 5.034 af

Plug-Flow detention time= 202.3 min calculated for 14.722 af (80% of inflow)
Center-of-Mass det. time= 105.9 min ( 1,213.9 - 1,107.9 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 5.875 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 1.000 0.750 0.750
573.00 1.500 1.250 2.000
574.00 2.000 1.750 3.750
575.00 2.250 2.125 5.875

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=30.14 cfs @ 16.30 hrs  HW=574.62'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 30.14 cfs @ 2.44 fps)
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Pond 24P: P-1 DA-3
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Inflow Area=388.350 ac

Peak Elev=574.62'

Storage=5.034 af

34.02 cfs

30.16 cfs



AthosSolar 24-hr S1 10-yr  Rainfall=2.15"2019-01-11_PrePost
  Printed  1/14/2019Prepared by Westwood Professional Services, Inc.

Page 70HydroCAD® 10.00-19  s/n 10449  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 26P: P-1 DA-4

Inflow Area = 214.310 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 25.59 cfs @ 14.14 hrs,  Volume= 10.194 af
Outflow = 22.21 cfs @ 14.78 hrs,  Volume= 8.394 af,  Atten= 13%,  Lag= 38.3 min
Primary = 22.21 cfs @ 14.78 hrs,  Volume= 8.394 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.51' @ 14.78 hrs   Surf.Area= 1.514 ac   Storage= 2.446 af

Plug-Flow detention time= 158.4 min calculated for 8.385 af (82% of inflow)
Center-of-Mass det. time= 75.9 min ( 1,106.9 - 1,031.0 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 3.300 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.200 0.000 0.000
572.00 0.400 0.300 0.300
573.00 0.800 0.600 0.900
574.00 1.000 0.900 1.800
575.00 2.000 1.500 3.300

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=22.19 cfs @ 14.78 hrs  HW=574.51'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 22.19 cfs @ 2.16 fps)
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Inflow Area=214.310 ac

Peak Elev=574.51'

Storage=2.446 af
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Summary for Pond 27P: P-2 DA-1

Inflow Area = 58.940 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 8.06 cfs @ 13.74 hrs,  Volume= 2.803 af
Outflow = 0.82 cfs @ 25.15 hrs,  Volume= 0.203 af,  Atten= 90%,  Lag= 684.5 min
Primary = 0.82 cfs @ 25.15 hrs,  Volume= 0.203 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.06' @ 25.15 hrs   Surf.Area= 1.206 ac   Storage= 2.670 af

Plug-Flow detention time= 790.4 min calculated for 0.203 af (7% of inflow)
Center-of-Mass det. time= 554.9 min ( 1,560.4 - 1,005.5 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 3.850 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 0.750 0.625 0.625
573.00 1.000 0.875 1.500
574.00 1.200 1.100 2.600
575.00 1.300 1.250 3.850

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=0.78 cfs @ 25.15 hrs  HW=574.06'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.78 cfs @ 0.67 fps)
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Inflow Area=58.940 ac

Peak Elev=574.06'

Storage=2.670 af
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Summary for Pond 28P: P-2 DA-2

Inflow Area = 108.100 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 13.38 cfs @ 14.01 hrs,  Volume= 5.142 af
Outflow = 1.49 cfs @ 25.35 hrs,  Volume= 0.517 af,  Atten= 89%,  Lag= 680.5 min
Primary = 1.49 cfs @ 25.35 hrs,  Volume= 0.517 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.09' @ 25.35 hrs   Surf.Area= 2.316 ac   Storage= 4.827 af

Plug-Flow detention time= 810.9 min calculated for 0.516 af (10% of inflow)
Center-of-Mass det. time= 574.7 min ( 1,597.7 - 1,023.0 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 7.250 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 1.250 0.875 0.875
573.00 2.000 1.625 2.500
574.00 2.250 2.125 4.625
575.00 3.000 2.625 7.250

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=1.48 cfs @ 25.35 hrs  HW=574.09'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.48 cfs @ 0.83 fps)
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Inflow Area=108.100 ac

Peak Elev=574.09'

Storage=4.827 af

13.38 cfs

1.49 cfs
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Summary for Pond 29P: P-3 DA-1

Inflow Area = 162.080 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 26.07 cfs @ 13.38 hrs,  Volume= 7.709 af
Outflow = 22.26 cfs @ 13.79 hrs,  Volume= 6.634 af,  Atten= 15%,  Lag= 24.3 min
Primary = 22.26 cfs @ 13.79 hrs,  Volume= 6.634 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.51' @ 13.79 hrs   Surf.Area= 1.401 ac   Storage= 1.564 af

Plug-Flow detention time= 120.6 min calculated for 6.634 af (86% of inflow)
Center-of-Mass det. time= 52.9 min ( 1,033.9 - 981.0 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 2.450 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.250 0.000 0.000
572.00 0.300 0.275 0.275
573.00 0.400 0.350 0.625
574.00 0.500 0.450 1.075
575.00 2.250 1.375 2.450

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=22.23 cfs @ 13.79 hrs  HW=574.51'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 22.23 cfs @ 2.16 fps)
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Inflow Area=162.080 ac

Peak Elev=574.51'

Storage=1.564 af

26.07 cfs

22.26 cfs
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Summary for Pond 30P: P-3 DA-2

Inflow Area = 324.340 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 37.07 cfs @ 14.28 hrs,  Volume= 15.427 af
Outflow = 32.51 cfs @ 14.87 hrs,  Volume= 12.802 af,  Atten= 12%,  Lag= 35.0 min
Primary = 32.51 cfs @ 14.87 hrs,  Volume= 12.802 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.65' @ 14.87 hrs   Surf.Area= 1.896 ac   Storage= 3.641 af

Plug-Flow detention time= 157.5 min calculated for 12.789 af (83% of inflow)
Center-of-Mass det. time= 77.2 min ( 1,114.1 - 1,036.9 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 4.375 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 0.750 0.625 0.625
573.00 1.000 0.875 1.500
574.00 1.250 1.125 2.625
575.00 2.250 1.750 4.375

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=32.49 cfs @ 14.87 hrs  HW=574.65'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 32.49 cfs @ 2.52 fps)
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Inflow Area=324.340 ac

Peak Elev=574.65'

Storage=3.641 af
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32.51 cfs
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Summary for Pond 31P: P-3 DA-3

Inflow Area = 322.450 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 31.99 cfs @ 14.76 hrs,  Volume= 15.337 af
Outflow = 28.39 cfs @ 15.54 hrs,  Volume= 12.587 af,  Atten= 11%,  Lag= 46.9 min
Primary = 28.39 cfs @ 15.54 hrs,  Volume= 12.587 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.60' @ 15.54 hrs   Surf.Area= 1.948 ac   Storage= 3.779 af

Plug-Flow detention time= 172.7 min calculated for 12.574 af (82% of inflow)
Center-of-Mass det. time= 87.9 min ( 1,159.3 - 1,071.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 4.625 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 0.750 0.625 0.625
573.00 1.000 0.875 1.500
574.00 1.500 1.250 2.750
575.00 2.250 1.875 4.625

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=28.38 cfs @ 15.54 hrs  HW=574.60'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 28.38 cfs @ 2.38 fps)
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Inflow Area=322.450 ac

Peak Elev=574.60'

Storage=3.779 af

31.99 cfs

28.39 cfs
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Summary for Pond 32P: P-4 DA-1

Inflow Area = 52.610 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 11.76 cfs @ 12.81 hrs,  Volume= 2.502 af
Outflow = 1.02 cfs @ 21.94 hrs,  Volume= 0.452 af,  Atten= 91%,  Lag= 547.4 min
Primary = 1.02 cfs @ 21.94 hrs,  Volume= 0.452 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.07' @ 21.94 hrs   Surf.Area= 1.160 ac   Storage= 2.128 af

Plug-Flow detention time= 631.0 min calculated for 0.452 af (18% of inflow)
Center-of-Mass det. time= 437.1 min ( 1,382.7 - 945.6 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 3.275 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.250 0.000 0.000
572.00 0.500 0.375 0.375
573.00 0.850 0.675 1.050
574.00 1.150 1.000 2.050
575.00 1.300 1.225 3.275

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=0.99 cfs @ 21.94 hrs  HW=574.07'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.99 cfs @ 0.73 fps)
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Inflow Area=52.610 ac
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Summary for Pond 33P: P-4 DA-2

Inflow Area = 58.000 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 13.14 cfs @ 12.81 hrs,  Volume= 2.759 af
Outflow = 1.10 cfs @ 22.20 hrs,  Volume= 0.534 af,  Atten= 92%,  Lag= 563.6 min
Primary = 1.10 cfs @ 22.20 hrs,  Volume= 0.534 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.07' @ 22.20 hrs   Surf.Area= 1.608 ac   Storage= 2.337 af

Plug-Flow detention time= 636.9 min calculated for 0.533 af (19% of inflow)
Center-of-Mass det. time= 445.9 min ( 1,390.7 - 944.8 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 4.475 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.250 0.000 0.000
572.00 0.500 0.375 0.375
573.00 0.850 0.675 1.050
574.00 1.500 1.175 2.225
575.00 3.000 2.250 4.475

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=1.08 cfs @ 22.20 hrs  HW=574.07'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.08 cfs @ 0.75 fps)
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Summary for Pond 34P: P-5 DA-1

Inflow Area = 105.010 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  10-yr event
Inflow = 78.52 cfs @ 12.44 hrs,  Volume= 11.339 af
Outflow = 46.83 cfs @ 12.83 hrs,  Volume= 8.589 af,  Atten= 40%,  Lag= 23.4 min
Primary = 46.83 cfs @ 12.83 hrs,  Volume= 8.589 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.80' @ 12.83 hrs   Surf.Area= 2.296 ac   Storage= 4.261 af

Plug-Flow detention time= 191.0 min calculated for 8.580 af (76% of inflow)
Center-of-Mass det. time= 92.4 min ( 951.8 - 859.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 4.750 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 0.750 0.625 0.625
573.00 1.000 0.875 1.500
574.00 1.500 1.250 2.750
575.00 2.500 2.000 4.750

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=46.73 cfs @ 12.83 hrs  HW=574.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 46.73 cfs @ 2.94 fps)
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Pond 34P: P-5 DA-1
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Inflow Area=105.010 ac

Peak Elev=574.80'
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Summary for Pond 35P: P-5 DA-2

Inflow Area = 143.020 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  10-yr event
Inflow = 106.23 cfs @ 12.44 hrs,  Volume= 15.443 af
Outflow = 61.71 cfs @ 12.85 hrs,  Volume= 11.693 af,  Atten= 42%,  Lag= 24.5 min
Primary = 61.71 cfs @ 12.85 hrs,  Volume= 11.693 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.95' @ 12.85 hrs   Surf.Area= 2.477 ac   Storage= 5.883 af

Plug-Flow detention time= 197.6 min calculated for 11.693 af (76% of inflow)
Center-of-Mass det. time= 97.8 min ( 957.5 - 859.7 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 6.000 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.500 0.000 0.000
572.00 1.000 0.750 0.750
573.00 1.500 1.250 2.000
574.00 2.000 1.750 3.750
575.00 2.500 2.250 6.000

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=61.70 cfs @ 12.85 hrs  HW=574.95'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 61.70 cfs @ 3.24 fps)
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Pond 35P: P-5 DA-2
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Inflow Area=143.020 ac

Peak Elev=574.95'

Storage=5.883 af
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Summary for Pond 36P: P-5 DA-3

Inflow Area = 33.010 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  10-yr event
Inflow = 31.46 cfs @ 12.26 hrs,  Volume= 3.564 af
Outflow = 17.90 cfs @ 12.55 hrs,  Volume= 2.714 af,  Atten= 43%,  Lag= 17.4 min
Primary = 17.90 cfs @ 12.55 hrs,  Volume= 2.714 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.45' @ 12.55 hrs   Surf.Area= 1.401 ac   Storage= 1.278 af

Plug-Flow detention time= 173.1 min calculated for 2.712 af (76% of inflow)
Center-of-Mass det. time= 75.3 min ( 922.4 - 847.0 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 2.350 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.100 0.000 0.000
572.00 0.250 0.175 0.175
573.00 0.300 0.275 0.450
574.00 0.500 0.400 0.850
575.00 2.500 1.500 2.350

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=17.87 cfs @ 12.55 hrs  HW=574.45'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 17.87 cfs @ 1.99 fps)
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Pond 36P: P-5 DA-3
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Summary for Pond 37P: P-6 DA-1

Inflow Area = 16.110 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 5.79 cfs @ 12.30 hrs,  Volume= 0.766 af
Outflow = 5.09 cfs @ 12.42 hrs,  Volume= 0.686 af,  Atten= 12%,  Lag= 7.3 min
Primary = 5.09 cfs @ 12.42 hrs,  Volume= 0.686 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.20' @ 12.42 hrs   Surf.Area= 0.242 ac   Storage= 0.110 af

Plug-Flow detention time= 78.2 min calculated for 0.686 af (90% of inflow)
Center-of-Mass det. time= 26.4 min ( 940.8 - 914.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.605 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.010 0.000 0.000
572.00 0.020 0.015 0.015
573.00 0.030 0.025 0.040
574.00 0.050 0.040 0.080
575.00 1.000 0.525 0.605

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=5.04 cfs @ 12.42 hrs  HW=574.20'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.04 cfs @ 1.25 fps)
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Pond 37P: P-6 DA-1
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Summary for Pond 38P: P-6 DA-2

Inflow Area = 8.230 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 4.35 cfs @ 12.10 hrs,  Volume= 0.391 af
Outflow = 3.79 cfs @ 12.16 hrs,  Volume= 0.374 af,  Atten= 13%,  Lag= 3.7 min
Primary = 3.79 cfs @ 12.16 hrs,  Volume= 0.374 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.17' @ 12.16 hrs   Surf.Area= 0.183 ac   Storage= 0.034 af

Plug-Flow detention time= 35.4 min calculated for 0.374 af (96% of inflow)
Center-of-Mass det. time= 11.9 min ( 913.9 - 901.9 )

Volume Invert Avail.Storage Storage Description

#1 573.00' 0.527 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

573.00 0.015 0.000 0.000
574.00 0.020 0.017 0.017
575.00 1.000 0.510 0.527

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=3.73 cfs @ 12.16 hrs  HW=574.16'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.73 cfs @ 1.14 fps)
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Pond 38P: P-6 DA-2

Inflow
Primary

Hydrograph

Time  (hours)

484644424038363432302826242220181614121086420

F
lo

w
(c

fs
)

4

3

2

1

0

Inflow Area=8.230 ac

Peak Elev=574.17'

Storage=0.034 af
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Summary for Pond 39P: P-7 DA-1

Inflow Area = 15.580 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 4.87 cfs @ 12.42 hrs,  Volume= 0.741 af
Outflow = 4.28 cfs @ 12.58 hrs,  Volume= 0.646 af,  Atten= 12%,  Lag= 9.3 min
Primary = 4.28 cfs @ 12.58 hrs,  Volume= 0.646 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.18' @ 12.58 hrs   Surf.Area= 0.229 ac   Storage= 0.121 af

Plug-Flow detention time= 94.6 min calculated for 0.645 af (87% of inflow)
Center-of-Mass det. time= 32.7 min ( 954.2 - 921.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.625 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.010 0.000 0.000
572.00 0.020 0.015 0.015
573.00 0.040 0.030 0.045
574.00 0.060 0.050 0.095
575.00 1.000 0.530 0.625

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=4.25 cfs @ 12.58 hrs  HW=574.18'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.25 cfs @ 1.19 fps)
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Pond 39P: P-7 DA-1
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Inflow Area=15.580 ac

Peak Elev=574.18'

Storage=0.121 af
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Summary for Pond 40P: P-7 DA-2

Inflow Area = 105.970 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 18.24 cfs @ 13.24 hrs,  Volume= 5.040 af
Outflow = 16.03 cfs @ 13.58 hrs,  Volume= 4.240 af,  Atten= 12%,  Lag= 20.7 min
Primary = 16.03 cfs @ 13.58 hrs,  Volume= 4.240 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.42' @ 13.58 hrs   Surf.Area= 0.710 ac   Storage= 1.054 af

Plug-Flow detention time= 130.4 min calculated for 4.240 af (84% of inflow)
Center-of-Mass det. time= 55.0 min ( 1,027.9 - 972.9 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 1.550 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.100 0.000 0.000
572.00 0.200 0.150 0.150
573.00 0.300 0.250 0.400
574.00 0.500 0.400 0.800
575.00 1.000 0.750 1.550

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=15.99 cfs @ 13.58 hrs  HW=574.42'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 15.99 cfs @ 1.90 fps)
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Pond 40P: P-7 DA-2
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Inflow Area=105.970 ac
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Summary for Pond 41P: P-7 DA-3

Inflow Area = 108.630 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 21.08 cfs @ 13.02 hrs,  Volume= 5.167 af
Outflow = 18.73 cfs @ 13.31 hrs,  Volume= 4.417 af,  Atten= 11%,  Lag= 17.5 min
Primary = 18.73 cfs @ 13.31 hrs,  Volume= 4.417 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.46' @ 13.31 hrs   Surf.Area= 0.678 ac   Storage= 0.999 af

Plug-Flow detention time= 116.7 min calculated for 4.412 af (85% of inflow)
Center-of-Mass det. time= 47.7 min ( 1,007.2 - 959.5 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 1.450 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.100 0.000 0.000
572.00 0.200 0.150 0.150
573.00 0.300 0.250 0.400
574.00 0.400 0.350 0.750
575.00 1.000 0.700 1.450

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=18.68 cfs @ 13.31 hrs  HW=574.46'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 18.68 cfs @ 2.02 fps)
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Pond 41P: P-7 DA-3
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Peak Elev=574.46'
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Summary for Pond 42P: P-7 DA-4

Inflow Area = 24.100 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  10-yr event
Inflow = 17.52 cfs @ 12.46 hrs,  Volume= 2.602 af
Outflow = 16.85 cfs @ 12.55 hrs,  Volume= 2.562 af,  Atten= 4%,  Lag= 5.4 min
Primary = 16.85 cfs @ 12.55 hrs,  Volume= 2.562 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.43' @ 12.55 hrs   Surf.Area= 0.451 ac   Storage= 0.144 af

Plug-Flow detention time= 18.6 min calculated for 2.562 af (98% of inflow)
Center-of-Mass det. time= 9.4 min ( 870.4 - 861.0 )

Volume Invert Avail.Storage Storage Description

#1 572.00' 0.555 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

572.00 0.010 0.000 0.000
573.00 0.020 0.015 0.015
574.00 0.030 0.025 0.040
575.00 1.000 0.515 0.555

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=16.83 cfs @ 12.55 hrs  HW=574.43'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 16.83 cfs @ 1.94 fps)
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Pond 42P: P-7 DA-4
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Summary for Pond 43P: P-8 DA-1

Inflow Area = 39.990 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  10-yr event
Inflow = 38.63 cfs @ 12.25 hrs,  Volume= 4.318 af
Outflow = 35.03 cfs @ 12.33 hrs,  Volume= 4.243 af,  Atten= 9%,  Lag= 5.2 min
Primary = 35.03 cfs @ 12.33 hrs,  Volume= 4.243 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.67' @ 12.33 hrs   Surf.Area= 0.687 ac   Storage= 0.320 af

Plug-Flow detention time= 20.8 min calculated for 4.239 af (98% of inflow)
Center-of-Mass det. time= 10.5 min ( 857.0 - 846.5 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.595 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.010 0.000 0.000
572.00 0.020 0.015 0.015
573.00 0.030 0.025 0.040
574.00 0.040 0.035 0.075
575.00 1.000 0.520 0.595

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=34.83 cfs @ 12.33 hrs  HW=574.67'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 34.83 cfs @ 2.59 fps)
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Pond 43P: P-8 DA-1
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Summary for Pond 44P: P-9 DA-1

Inflow Area = 137.250 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 20.74 cfs @ 13.51 hrs,  Volume= 6.528 af
Outflow = 18.36 cfs @ 13.89 hrs,  Volume= 5.403 af,  Atten= 11%,  Lag= 23.1 min
Primary = 18.36 cfs @ 13.89 hrs,  Volume= 5.403 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.46' @ 13.89 hrs   Surf.Area= 0.783 ac   Storage= 1.441 af

Plug-Flow detention time= 142.6 min calculated for 5.403 af (83% of inflow)
Center-of-Mass det. time= 61.5 min ( 1,051.0 - 989.5 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 1.925 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.250 0.000 0.000
572.00 0.300 0.275 0.275
573.00 0.400 0.350 0.625
574.00 0.600 0.500 1.125
575.00 1.000 0.800 1.925

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=18.34 cfs @ 13.89 hrs  HW=574.46'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 18.34 cfs @ 2.01 fps)
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Pond 44P: P-9 DA-1
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Inflow Area=137.250 ac

Peak Elev=574.46'

Storage=1.441 af
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Summary for Pond 45P: P-9 DA-2

Inflow Area = 32.090 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 7.35 cfs @ 12.79 hrs,  Volume= 1.526 af
Outflow = 6.49 cfs @ 13.02 hrs,  Volume= 1.291 af,  Atten= 12%,  Lag= 13.5 min
Primary = 6.49 cfs @ 13.02 hrs,  Volume= 1.291 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.24' @ 13.02 hrs   Surf.Area= 0.351 ac   Storage= 0.294 af

Plug-Flow detention time= 116.3 min calculated for 1.290 af (85% of inflow)
Center-of-Mass det. time= 43.8 min ( 987.4 - 943.6 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.810 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.020 0.000 0.000
572.00 0.050 0.035 0.035
573.00 0.100 0.075 0.110
574.00 0.150 0.125 0.235
575.00 1.000 0.575 0.810

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=6.46 cfs @ 13.02 hrs  HW=574.24'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.46 cfs @ 1.37 fps)
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Pond 45P: P-9 DA-2
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Summary for Pond 46P: P-10 DA-1

Inflow Area = 52.640 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 11.59 cfs @ 12.84 hrs,  Volume= 2.504 af
Outflow = 10.26 cfs @ 13.07 hrs,  Volume= 2.129 af,  Atten= 11%,  Lag= 14.2 min
Primary = 10.26 cfs @ 13.07 hrs,  Volume= 2.129 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.32' @ 13.07 hrs   Surf.Area= 0.454 ac   Storage= 0.479 af

Plug-Flow detention time= 115.2 min calculated for 2.129 af (85% of inflow)
Center-of-Mass det. time= 44.0 min ( 990.7 - 946.7 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.975 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.050 0.000 0.000
572.00 0.100 0.075 0.075
573.00 0.150 0.125 0.200
574.00 0.200 0.175 0.375
575.00 1.000 0.600 0.975

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=10.22 cfs @ 13.07 hrs  HW=574.32'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 10.22 cfs @ 1.61 fps)
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Pond 46P: P-10 DA-1
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Summary for Pond 47P: P-10 DA-2

Inflow Area = 158.910 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 26.46 cfs @ 13.29 hrs,  Volume= 7.558 af
Outflow = 23.31 cfs @ 13.68 hrs,  Volume= 6.383 af,  Atten= 12%,  Lag= 23.3 min
Primary = 23.31 cfs @ 13.68 hrs,  Volume= 6.383 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.53' @ 13.68 hrs   Surf.Area= 0.859 ac   Storage= 1.588 af

Plug-Flow detention time= 130.6 min calculated for 6.377 af (84% of inflow)
Center-of-Mass det. time= 57.3 min ( 1,034.8 - 977.5 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 2.025 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.150 0.000 0.000
572.00 0.250 0.200 0.200
573.00 0.500 0.375 0.575
574.00 0.700 0.600 1.175
575.00 1.000 0.850 2.025

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=23.27 cfs @ 13.68 hrs  HW=574.53'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 23.27 cfs @ 2.20 fps)
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Pond 47P: P-10 DA-2
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Peak Elev=574.53'
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Summary for Pond 48P: P-10 DA-3

Inflow Area = 36.450 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 9.21 cfs @ 12.66 hrs,  Volume= 1.734 af
Outflow = 8.05 cfs @ 12.87 hrs,  Volume= 1.469 af,  Atten= 13%,  Lag= 12.9 min
Primary = 8.05 cfs @ 12.87 hrs,  Volume= 1.469 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.27' @ 12.87 hrs   Surf.Area= 0.359 ac   Storage= 0.330 af

Plug-Flow detention time= 114.0 min calculated for 1.469 af (85% of inflow)
Center-of-Mass det. time= 41.6 min ( 977.0 - 935.4 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 0.825 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.050 0.000 0.000
572.00 0.080 0.065 0.065
573.00 0.100 0.090 0.155
574.00 0.120 0.110 0.265
575.00 1.000 0.560 0.825

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=8.00 cfs @ 12.87 hrs  HW=574.27'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 8.00 cfs @ 1.48 fps)
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Summary for Pond 49P: P-10 DA-4

Inflow Area = 152.530 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  10-yr event
Inflow = 26.47 cfs @ 13.21 hrs,  Volume= 7.255 af
Outflow = 23.52 cfs @ 13.56 hrs,  Volume= 6.205 af,  Atten= 11%,  Lag= 20.5 min
Primary = 23.52 cfs @ 13.56 hrs,  Volume= 6.205 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 574.53' @ 13.56 hrs   Surf.Area= 0.836 ac   Storage= 1.446 af

Plug-Flow detention time= 123.0 min calculated for 6.205 af (86% of inflow)
Center-of-Mass det. time= 53.1 min ( 1,025.3 - 972.2 )

Volume Invert Avail.Storage Storage Description

#1 571.00' 1.875 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

571.00 0.150 0.000 0.000
572.00 0.250 0.200 0.200
573.00 0.400 0.325 0.525
574.00 0.650 0.525 1.050
575.00 1.000 0.825 1.875

Device Routing Invert Outlet Devices

#1 Primary 574.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

Primary OutFlow  Max=23.48 cfs @ 13.56 hrs  HW=574.53'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 23.48 cfs @ 2.21 fps)
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Pond 49P: P-10 DA-4
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