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I. PROJECT INTRODUCTION:

The Beacon Solar Energy Project is located in the Fremont Valley on
approximately 2,330 acres adjacent to State Route 14 (Midland Trail), north of
California City in Kern County, California (Figures 1 & 2). The site is bounded by
State Route 14 to the west, and undeveloped land to the north, east and south.
Railroad tracks operated by Southern Pacific Railroad run north/south, bisecting
the western portion of the site. The project includes construction of a solar power
plant, which will generate approximately 250 Megawatts of power using solar
thermal technology. In conjunction with the power plant, an administration
building, a warehouse, and a paved access road from State Route 14 to the
central power block will be constructed. The site is located over the Cantil Valley
Fault (Garlock West Fault).

Based on Flood Hazard Maps prepared by the Federal Emergency Management
Agency (FEMA) a 100 year flood zone crosses the central portion of the site,
trending northeast along the alignment of Pine Tree Creek dry wash. Off-site
drainage comes from the El Paso Mountains to the southwest. Pine Tree Creek
is similar to other streams in the area, it discharges from well defined, steep
canyons, but tends to spread out into a number of poorly defined drainage
channels on the valley floor. This is evident from the topographic survey of the
project site (provided by Lars Andersen).

The proposed improvements will realign the dry wash to follow the southern and
eastern property boundaries.  The outlet of the rerouted dry wash will be
designed and constructed to return the flow from a channelized flow into sheet
flow, which mimics the existing dry wash channel.

Major grading is necessary because of design constraints involved in
constructing the solar panel arrays. In approximate numbers, 4.3 million cubic
yards of material will be excavated and balanced on site (see the conceptual
grading plan located in Appendix B).

This conceptual drainage report addresses drainage patterns associated with the
onsite development of the solar plant, and existing and proposed drainage flows
through and around the development.

Il. OBJECTIVE:

This report outlines the hydraulic and hydrologic conditions associated with the
development of approximately 2,330 acres of desert shrub range. The
information and calculations presented in this report follow the requirements of
Kern County through use of the methodology outlined in the “Kern County
Hydrology Manual” and “Kern County Division Four Standards for Drainage”.

Beacon Solar Energy Project

Project No. 6199-01-07

February 21, 2008

DRAINAGE REPORT 022108.doc CARLTON

1 Engineerin g Inc




Anticipated increases in storm water runoff due to conversion of existing pervious
soils to compacted and impervious surfaces will be mitigated through use of an
onsite detention area. Preliminary sizing of the onsite detention area is located in
Appendix B.

The existing dry wash (Pine Tree Creek) will be relocated around the proposed
solar array facility. The relocated dry wash channel will be sized to contain the
100 year water surface within the channel with appropriate freeboard per the
Kern County Division Four Standards for Drainage.

lll. SUMMARY:
Pre- and Post-development flow to the point of interest has been calculated and
summarized in Table 1A below.

Table 1: Summary of Peak Flows at Point of Interest-Downstream Project Pine Tree Crk (7P)

Peak Flow

Pre-Development | post-Development*

Storm Duration 10-year 100-year | 10-year 100-year
| 24-hour 48.6 cfs  175.8 cfs | 48.5 cfs  175.5 cfs

*Per Requirements from the Kern County Hydrology Manual

IV. HYDROLOGY:

The hydrologic analysis was performed and analyzed as set forth in the Kern
County Hydrology Manual. USDA Natural Resources Conservation Service
(SCS) Technical Release 55 (TR-55) is used to assign curve numbers (CN) in
calculating runoff. TR-55 is also used to compute time of concentration, or the
time it takes for runoff to travel from the most hydraulically distant part of the
watershed to the point of reference downstream. Time of concentration is based
on sheet flow, shallow concentrated flows, and channel flow.

The components of storm drain systems include swales, drain inlets, pipes, and
detention structures. It is anticipated that the Beacon Solar Energy Project will
predominately use ditches and channels to convey runoff through and around the
project. The design of each component must take into account the worst-case
scenario. For onsite ditches, this occurs during a short duration event, resulting
in high peak flow (cubic feet per second). The rational method will be utilized for
this calculation. A longer duration (24-hour), less intense storm will produce the
greatest volume and should be used in designing detention structures. The SCS
Unit Hydrograph Method will be used for this calculation.
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Onsite ditches and channels were sized using Manning’s Equation and Bently
Flowmaster (Service Pack 3, 2005) computer program. Detention structures are
sized using the SCS Synthetic Unit Hydrograph method (Technical Release 20,
TR-20). For detention, calculations were performed with HydroCAD version 8.50
(HydroCAD Software Solutions), which incorporates the methodologies
described above. HydroCAD is a Computer Aided Design system used for
modeling the hydrology and hydraulics of storm water runoff. It is based largely
on the hydrology techniques developed by the Soil Conservation Service
(SCS/NRCS), combined with other hydrology and hydraulics calculations. For a
given rainfall event, these techniques are used to generate hydrographs
throughout a watershed.

A. RAINFALL

Mean annual rainfall for the project site is 5.3 inches per year (USGS).
Using the figures in the Hydrology Manual, the rainfall depth is 1.10 inches
for the 2-year storm, 1.97 inches for the 10-year storm, and 3.25 inches
for the 100-year storm (Appendix C). As the elevation of the project site is
above 1,640 feet (project site varies from 2,026 to 2,257 feet), the SCS
Type IA storm temporal distribution will be used.

B. SOILS

Soil classification is made using data from the SCS Soil Survey for Kern
County, California, Southeastern Part (Appendix C). The soil in the
project site is classified as Arizo Gravelly Loamy Sand, Hydrologic Soil
Group (HSG) A; Cajon Loamy Sand, HSG A; Cajon Gravelly Loamy Sand,
HSG A; Jawbone Gravelly Loamy Sand, HSG D; and Rosamond Clay
Loam (Saline-Alkali), HSG C. Kleinfelder, who is preparing the final
Geotechnical Engineering Study for the project, was contacted and
confirmed the soil types listed above to be consistent with the NRCS Soill
Map.

The table below lists the soil classification number, and description of the
soils permeability.

Table 2: Summary of Soil NRCS Soil Map

Kern County NRCS Soil Map, Southeastern Part

NRCS Map Map Unit Name Permeability Permeability
Number Description (Inches per Hour)
104 Arizo Gravelly Very Rapid More than 20
Loamy Sand inches
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114 Cajon Loamy Rapid 6.0 to 20 inches
Sand
116 Cajon Gravelly Rapid 6.0 to 20 inches
Loamy Sand
148 Jawbone Gravelly Rapid 6.0 to 20 inches
Loamy Sand
172 Rosamond Clay Moderately Slow 0.2t0 0.6 inch
Loam

C. HYDROLOGIC LOSSES

With the hydrologic soil group established, hydrologic losses can be
computed using SCS runoff curve numbers (CN) found by using the TR-
55 runoff curve numbers (see Appendix C). The subcatchment areas and
associated curve numbers are input into HydroCAD, which calculates a
weighted CN and total area in computing runoff. The hydrologic cover
type was assumed to be Desert Shrub and a hydrologic density, or the
percent of the ground surface covered by the crown canopy of live plants
and trees, was assumed to be POOR with a vegetative cover ranging from
0 to 20%.

D. EXISTING CONDITIONS:

A pre-construction drainage shed map (DS1, page 15 and DS2, page 16)
was prepared to estimate the historical flow to Node 7P. The calculations
of the 10- and 100-year storm flows for the pre-development conditions
are summarized in Appendix A. The total water shed area draining to the
site at Node 7P is approximately 83.2 square miles. State Route 14 and
the Southern Pacific Rail Road bisect the watershed. Drainage crossing
locations were estimated using aerial photos from Google Earth. The
crossing locations are identified on shed map DS2. The size of the
existing crossing structure is unknown at this time. We’ve assumed flow is
unimpeded at each crossing. This assumption is conservative because it
does not take into account any storage or reduction in peak flows that may
be associated with an undersized crossing structure. There is one
identified onsite drainage crossing of the railroad identified on the shed
map. The watershed area to this crossing location is approximately 937
acres. The majority of the offsite drainage area passes through the site
along the Pine Tree Creek dry wash.

The 10 and 100-year storm flows were determined using the SCS unit
hydrograph procedure (also known as the TR-20 runoff method). The
SCS unit hydrograph method generates a runoff hydrograph by the
following basic steps:
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1) A rainfall distribution is selected which indicates how the storm depth
will be distributed over time. For the purposes of this report, a SCS Type
IA 24 hour storm distribution will be used.

2) The design storm depth is determined from rainfall intensity duration
frequency (I-D-F) curves from Kern County Hydrology Manual Rainfall
Isohyet Map and the Point Precipitation Frequency Estimates from NOAA
Atlas 14 (see Appendix C). Combined with the rainfall distribution, this
specifies the total rainfall depth at all times during the storm.

3) Based on the Time-of-Concentration the storm is divided into small
segments of equal duration. For each segment, the SCS runoff equation
and the average Curve Number are used to determine the portion of that
segment that will appear as runoff.

4) A Unit Hydrograph (or a hydrograph of a storm dropping one inch of
runoff on the entire basin) in conjunction with the Time-of-Concentration,
is used to determine how the runoff from a single segment is distributed
over time. The result is a complete runoff hydrograph for a single
segment.

5) Individual hydrographs are added together for all segments in the
storm, yielding the complete runoff hydrograph for the storm.

Due to the complexity of the SCS unit hydrograph method and analyzing
detention requirements, the computer program HydroCAD will be utilized.
The backup calculations are located at the end of this report in Appendix
A.

Existing condition watershed sub areas are depicted on shed map DS2
(Appendix A) and are summarized below. The calculated peak runoff will
be used as a target flow in the post-development condition.

1. SUBCATCHMENT 1S — Above State Route 14

a) SUB AREA A1

Soil Name — 148 Jawbone gravelly loamy sand, Desert
Shrub Range, Poor, HSG D, CN 88 (207.3 acres).

b) SUB AREA A2

Soil Name — 104 Arizo gravelly loamy sand, Desert Shrub
Range, Poor, HSG A, CN 63 (340.7 acres).
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2. SUBCATCHMENT 3S - Above Rail Road

a) SUB AREA B1

Soil Name — 104 Arizo gravelly loamy sand and 114 Cajon
loamy sand, Desert Shrub Range, Poor, HSG A, CN 63
(389.4 acres).

3. SUBCATCHMENT 5S - West of Dry Wash (Pine Tree
Creek)

a) SUB AREA C1

Soil Name — 172 Rosamond clay loam, Desert Shrub Range,
Poor, HSG C, CN 85 (353.3 acres).

b) SUB AREA C2

Soil Name — 104 Arizo gravelly loamy sand and 114 Cajon
loamy sand, Desert Shrub Range, Poor, HSG A, CN 63
(700.8 acres).

4. SUBCATCHMENT 6S - East of Dry Wash (Pine Tree
Creek)

a) SUB AREA D1

Soil Name — 172 Rosamond clay loam, Desert Shrub Range,
Poor, HSG C, CN 85 (397.6 acres).

b) SUB AREA D2

Soil Name — 114 Cajon loamy sand and 116 Cajon gravelly
loamy sand, Desert Shrub Range, Fair, HSG A, CN 63
(537.8 acres).

It should be noted that the flows through the Pine Tree Creek dry wash
were not added to the drainage calculations in Appendix A. It is assumed
that the flow through the dry wash in the existing and proposed flow rate
will remain unchanged by the project development.

E. PROPOSED CONDITIONS

The Kern County Hydrology Manual suggests restricting the area to use
the rational method to 640 acres and less. The post construction drainage
areas for each shed are less than 640 acres and the rational method will
be used to size the onsite drainage swales to contain the 10- and 100-
year rainfall events. One exclusion to this rule is the onsite water sheds D
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(Node 17S, see DS4 page 51). The watershed entering the site at the rail
road drainage crossing identified above (described in section D—Existing
Conditions) is greater than 640 acres (approximately 1168.4 acres), and
therefore, the SCS Unit Hydrograph Method will be used to size this
channel.

The 10- and 100-year storm flows were determined using the Rational
Method, Q=CIA, where C is the Runoff Coefficient, | is the Intensity
(inches/hour) and A is the area (in acres).

Rainfall intensity, I, was derived from rainfall intensity duration frequency
(I-D-F) curves from NOAA Atlas 14 Point Precipitation Frequency
Estimates (see Appendix C). The Runoff Coefficient, C, is shown in
Appendix B for each post development watershed.

The Beacon Solar Energy Project is shown on the attached site plan
(provided by WorleyParsons) and on the Conceptual Grading Plan
(prepared by Carlton Engineering). Both plans are located in Appendix B.
The development will consist of a 24’ wide paved access road, which will
connect the solar power block to State Route 14. A new Administration
Building and Warehouse will also be constructed.

The power block is located in the approximate geographic center of the
solar array field. The power block covers approximately 13.1 acres and is
approximately 39% impervious.

The Solar Collector Assembly Area (SCAA) will contain a paved access
road and assembly building. According to WorleyParsons, the assembly
area is temporary and will be removed after construction of the facility.
For purposes of this conceptual drainage study, the SCAA area will not be
used in the calculations of post development runoff.

The post development curve numbers were increased approximately 3%
from the existing condition curve numbers due to the minimal increase in
impervious area from the development as described above.

Each of the solar panel mirrors will freely drain and will be assumed
pervious. The solar panel field is divided up into “design cubes”. Each
“design cube” is 2,050 linear feet by 1,180 linear feet. Within each design
cube there are eighty, 489 linear feet long solar panels. Each solar panel
has thirteen support footings, measuring two feet in diameter each (40.9
square feet). Therefore, each design cube contains approximately 3,270
square feet of impervious solar panel footings, making each design cube
approximately 0.14% impervious.
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Approximately 26.6 acres has been identified as evaporation ponds to be
constructed as a part of this project. The evaporation ponds will be
considered retention basins with no outlet. Uphill drainage will be routed
around the evaporation ponds. Rain falling directly on the ponds will be
retained and evaporated, and will not be used in the calculation of the post
development runoff totals.

A detention area will be required to restrict the flows from the north section
of the site (see watershed DS3 in Appendix B). The construction of the
solar field will transform existing surface flow (sheet, shallow channel flow)
to a single concentrated point of discharge. In order to reduce the overall
project peak post-development flows to pre-development runoffs, a
detention basin will gravity drain to the east to Pine Tree Creek.

The proposed detention area (identified as node 11P in the HydroCAD
printouts located in Appendix B) is located within Rosamond Clay Loam as
identified by the SCS Maps. An infiltration factor of 0.2 inches per hour
was assumed for the basin. The basin’s watershed is approximately 374
acres (see attached shed map DS3 in Appendix B). The time of
concentration for the developed watershed was determined to be 133.2
minutes (based on sheet flow + shallow concentrated flow + channel flow).
Kern County requires the detention basin be sized for the Intermediate
Storm Duration Discharge (10 year) five-day runoff hydrograph.

From the Point Precipitation Frequency Estimates from NOAA Atlas 14 in
Appendix C, the interpolated 10-year, 5-day rainfall depth is 2.59 inches.
The peak 10-year, 5-day flow into the detention area was determined to
be 20.4 cfs. The design storm volume was determined to be 3.1 acre-ft.
At the north east side of the detention area, a 40’ wide trapezoidal weir
(2:1 side slopes) will serve as an outlet for the detention structure. During
the 10-year, 5-day storm event, the trapezoidal weir will limit the runoff to
the pre-development level (7.8 cfs). For the 100- year, 24-hour event, the
trapezoidal weir will limit the runoff to the pre-development level (35.5 cfs).
The detention area will completely drain within seven days, as required by
Kern County. For larger storms than the 10-year, 5-day event, the runoff
will flow over the top of the earthen berms through a concrete lined
overflow weir structure. The peak water surface depth within the detention
area will be approximately 5.0 inches, storing approximately 12.6 acre-ft.
The trapezoidal weir will flow to Pine Tree Creek dry wash.

Pine Tree Creek dry wash will be rerouted to follow the project’s southern
and eastern property boundaries. Per the Kern County Division Four
Standards for Drainage, the realigned dry wash will be sized to convey the
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Capital Storm Design Discharge (100 year) event. The realigned dry
wash will be a trapezoidal channel having 3:1 side slopes with a minimum
bottom width of 345 feet and minimum depth of 8 feet. By constructing a
channel with this shape, the minimum freeboard of one foot above the
water surface will be obtained. Due to the existing, poorly defined dry
wash channel (sheet flow through portions of the dry wash) the channel
outlet will be designed to return the flow from a concentrated flow into
sheet flow.

Shed map DS3 (Appendix B) depicts the post-development conditions and
drainage patterns and are summarized as follow:

1. SUBCATCHMENT 8S — West of Rerouted Dry Wash/East
of Rail Road

a) SUB AREA E1

Soil Name — 114 Cajon loamy sand and 116 Cajon gravelly
loamy sand, Desert Shrub Range, Poor, HSG A, CN 65
(1031.4 acres).

b) SUB AREA E2

Soil Name — 172 Rosamond clay loam, Desert Shrub Range,
Poor, HSG C, CN 87 (94.8 acres).

2. SUBCATCHMENT 9S- East of Rerouted Dry Wash
(Including Dry Wash)

a) SUB AREA F1

Soil Name — 114 Cajon loamy sand, Desert Shrub Range,
Poor, HSG A, CN 63 (293.6 acres).

b) SUB AREA F2

Soil Name — 172 Rosamond clay loam, Desert Shrub Range,
Poor, HSG C, CN 85 (208.9 acres).

3. SUBCATCHMENT 10S — North Section

a) SUB AREA G1

Soil Name — 114 Cajon loamy sand, Desert Shrub Range,
Poor, HSG A, CN 65 (16.3 acres).
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b) SUB AREA G2

Soil Name — 172 Rosamond clay loam, Desert Shrub Range,
Poor, HSG C, CN 87 (357.8 acres).

4. SUBCATCHMENT 13S — Evaporation Ponds

a) SUB AREA H1

Soil Name — 114 Cajon loamy sand, Desert Shrub Range,
Poor, HSG A, CN 63 (26.6 acres).

It should be noted that the flows through the Pine Tree Creek dry wash
were not added to the drainage calculations in Appendix A. It is assumed
that the flow through the dry wash in the existing and proposed conditions
will remain unaffected by the project development.

F. PINE TREE CREEK ANALYSIS

The scope of this conceptual drainage study did not include a detailed
study of the flows in Pine Tree Creek dry wash. As previously mentioned,
the drainage area at Point of Interest 7P is approximately 83.2 square
miles. The 1986 FEMA Flood Insurance Study of Kern County, California
Unincorporated Areas Table 2 Summary of Discharges identifies several
drainage sheds within Kern County that are both larger and smaller than
this project's watershed. This project is located within one of these
studied areas. Pine Tree Creek drains northeast from the site, to
Jawbone Canyon Wash. The FEMA study analyzed Jawbone Canyon
Wash at a point approximately 2 miles northeast of point 7P where the
Wash crosses Munsey Road (see shed map DS1). At this location, the
100-year peak flow in Jawbone Canyon Wash is identified as 36,000 cfs,
with a total contributing watershed of 280.4 square miles.

Obtaining a conservative estimated flow for Pine Tree Creek was
accomplished by plotting these similar drainage basins onto a graph and
interpolating the data to determine a design flow that will remain within the
conservative estimated flow of this study. The graph is located in
Appendix A.

Based on the data points on the graph, and assuming that the sampled
watersheds are similar to this basin (ie. shape, vegetation cover, soil,
elevation, length, urbanization), then the conservative estimated flows
anticipated for Pine Tree Creek range from 14,000 to 20,000 cfs. The
rerouted Pine Tree Creek dry wash channel will be designed to carry
these flows.
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V. HYDRAULICS

A. SUMMARY

Ditches and channels were designed using open channel flow criteria
outlined in the Kern County Division Four Standards for Drainage. Design
criteria can be reviewed in Appendix D.

B. DESIGN CONSIDERATIONS

1. DESIGN STORM FREQUENCY

Per the Kern County Division Four Standards for Drainage, the
constructed drainage system is designed to convey the Capital
Storm Design Discharge (CSDD) 100-year event with the water
surface elevation contained within all ditches and channels.

2. DESIGN STORM DURATION

The goal in storm drain design is to convey the maximum peak flow
for a given design storm. This involves choosing a storm with the
same duration as the time of concentration for the watershed
(critical duration). In our case, the minimum time of concentration
equals 100 minutes. As the storm flow is passed down the
collection system, the time of concentration at each point
downstream of the headwater sheds will increase according to
shed minimum time of concentration plus travel time in pipes.

3. MINOR LOSSES

A Manning’s roughness coefficient n value of 0.022 was assumed
for the clean excavated ditches within the project site. A Manning’s
n value of 0.035 was assumed for the rerouted dry wash (Pine Tree
Creek). This will allow for a stone covered channel bottom and
weed covered banks. This assumed n value will take into account
revegetation of the dry wash with native plant species. See
Appendix D for roughness coefficient backup data.

C. OPEN CHANNEL STUDY OF PINE TREE CREEK DRY WASH
CHANNEL

The program Flowmaster by Bently was used to determine the water
surface and velocity in the realigned channel. For purposes of this report,
two channel section locations were analyzed in the dry wash: one section

along

the east flowing channel at the southern property line, and one

along the north flowing channel adjacent to the eastern property line. We
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assumed for these channels that the depth of flow achieves a condition
known as normal depth, and is assumed constant along the length of the
channel. See Appendix D for Flowmaster calculations of the dry wash
channel.

Input Variables

Flows:

Based on a previous FEMA Flood Insurance Study, as described above,
the 100-year peak discharge storm flow in the Pine Tree Creek Dry Wash
is estimated to be between 14,000 and 20,000 cfs.

Channel Geometry and Alignment:

The Dry Wash channel is designed with maximum 3:1 side slopes and a
minimum channel bottom of 345 feet. The minimum channel centerline
curve in constructed channels is three times the top width of the design
water surface.

Channel Slope and Roughness:

The rerouted Dry Wash will slope from a minimum of 0.5% to a maximum
of 1.4%. Channel roughness was taken from Table 3 Summary of
Roughness Coefficients in the FEMA Flood Insurance Study Kern County,
California Unincorporated Areas Volume 1. The roughness for the

Jawbone Canyon Wash for the Channel “n” value ranges between 0.030-
0.045.

Channel Depth and Velocity:

The depth of flow for the portion of the rerouted dry wash channel that is
at 0.5% for the 14,000 to 20,000 cfs flow range is 4.7 to 5.9 feet while the
velocity ranges between 8.2 fps to 9.4 fps (see Appendix D).

The depth of flow for the portion of the rerouted dry wash channel that is
at 1.4% for the 14,000 to 20,000 cfs flow range is 3.5 to 4.3 feet while the
velocity ranges between 11.3 to 13.0 fps (see Appendix D).

For final construction documents for the project it is our recommendation
that a detailed study be prepared to calculate the water surface elevation
using a computer program such as the United States Army Corps HEC-
RAS, or an equivalent.

Erosion:

Due to the high water velocities (8.2 to 13.0 fps) as indicated above, the
channel may require additional erosion control measures (ie. rip-rap,
blanket, etc.). Per Figure 2 — “Size of stone that will resist displacement
for various velocities and side slopes” in Appendix D, the rip-rap will range
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in size between No. 2 Backing Class to Light Class (see Caltrans
Standard Specification Section 72 for specification of class type). The rip-
rap shall be placed along the channel floor and up the channel sides to
estimated water depth.

Final erosion control measures in the channel shall also take into account
the scour potential of the native soil. This information should be included
in the geotechnical report during final detailed design.

Outlet:

Due to the nature of the existing dry wash spreading out into poorly
defined drainages on the valley floor, the outlet of the rerouted dry wash
will return the channelized flow back into sheet flow. The channel will
transition from a well-defined trapezoidal channel to a wide channel that
will convert the concentrated flow into sheet flow.
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VI. APPENDIX A: EXISTING CONDITIONS
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Printed 01/08/2008
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1,968.700 63 Desert shrub range, Poor, HSG A (1S8,38,5S,6S)
750.900 85 Desert shrub range, Poor, HSG C (5S,6S)
207.300 88 Desert shrub range, Poor, HSG D (18)

2,926.900 TOTAL AREA
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Printed 01/08/2008
Page 3

Soil Listing (all nodes)

Area Soll Subcatchment
(acres) Goup Numbers
1,968.700 HSG A 1S, 3S, 55, 6S
0.000 HSG B
750.900 HSG C 5§, 6S
207.300 HSG D 1S
0.000 Other
2,926.900 TOTAL AREA



PRE Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=3.00-24.00 hrs, dt=0.05 hrs, 421 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac 0.00% Impervious Runoff Depth>0.27"
Flow Length=13,530" Tc=29.5 min CN=72 Runoff=10.55 cfs 12.468 af

Subcatchment 3S: ABOVE RR Runoff Area=389.400 ac 0.00% Impervious Runoff Depth>0.09"
Flow Length=8,690' Tc=32.0 min CN=63 Runoff=3.52 cfs 2.951 af

Subcatchment 5S: WEST of DRY WASH/ Runoff Area=1,054.100 ac 0.00% Impervious Runoff Depth>0.19"
Flow Length=10,700" Slope=0.0120"/" Tc=169.8 min CN=70 Runoff=17.42 cfs 16.782 af

Subcatchment 6S: EAST of DRY WASH Runoff Area=935.400 ac  0.00% Impervious Runoff Depth>0.23"
Flow Length=11,600" Slope=0.0120"/" Tc=188.2 min CN=72 Runoff=17.86 cfs 18.044 af

Reach 2R: SR 14to RR Avg. Depth=0.68'" Max Vel=3.83 fps Inflow=10.55 cfs 12.468 af
n=0.030 L=8,590.0' S=0.0180"/" Capacity=296.80 cfs Outflow=10.54 cfs 11.521 af

Reach 4R: RR Crossing to POI 1 Avg. Depth=0.19' Max Vel=1.43 fps Inflow=13.95 cfs 14.472 af
n=0.030 L=10,560.0' S=0.0116"'/" Capacity=97.06 cfs Outflow=13.76 cfs 9.950 af

Pond 7P: POI 1 Inflow=48.55 cfs 44.775 af
Primary=48.55 cfs 44.775 af

Total Runoff Area = 2,926.900 ac Runoff Volume = 50.244 af Average Runoff Depth = 0.21"
100.00% Pervious = 2,926.900 ac  0.00% Impervious = 0.000 ac

z0



PRE Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
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Summary for Subcatchment 1S: Above SR 14

Runoff = 10.55cfs @ 17.18 hrs, Volume= 12.468 af, Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type A 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description

207.300 88 Desert shrub range, Poor, HSG D
340.700 63  Desert shrub range, Poor, HSG A

548.000 72  Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030

29.5 13,530 Total

Subcatchment 1S: Above SR 14
Hydrograph

114

1: Rainfall= 197" :
a1 Runoff Area—
E| ‘Runoff Volu:- i
g ] Runoff- Deptt7 40. 27"
3 kD »»--Flow Lengt

v - . 3 . ’ s

- LI S e g ,...(“.q..'.u,.:H,m“,s”.;“u.,.}z.,.,.u( ————— :
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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PRE Type IA 24-hr 10 Year Rainfall=1.97"
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Summary for Subcatchment 3S: ABOVE RR

Runoff = 3.52 cfs @ 20.97 hrs, Volume= 2.951 af, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
389.400 63 Desert shrub range, Poor, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,

n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.3 3,410 0.0150 5.01 75.12 Channel Flow,
Area= 15.0 sf Perim=20.0' r=0.75' n=0.030

32.0 8,690 Total

Subcatchment 3S: ABOVE RR
Hydrograph

3 [3.52cfs ]

A Type IA 24 hr 10 Year ‘ | o /////’”"02"/////,,,
| | Rainfall=1.97" S A
Runoff Area 389 400 ac
Runoff Volume=2.951 af
‘Runoff Depth>0 09"
FIow Length 8, 690'
Tc—32 0 mln

Flow (cfs)
N
11

0 L et e T O SN e s
3 4 5 6 7 8 9 10 11 12 13 14 1'5 16 17 18 19 20 21 22 23 24
Time (hours)

22



PRE Type IA 24-hr 10 Year Rainfall=1.97"
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Summary for Subcatchment 5S: WEST of DRY WASH/ EAST of RAILROAD

Runoff = 17.42 cfs @ 20.19 hrs, Volume= 16.782 af, Depth> 0.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
353.300 85 Desert shrub range, Poor, HSG C
700.800 63 Desert shrub range, Poor, HSG A

1,054.100 70 Weighted Average

1,054.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
8.5 100 0.0120 0.20 Sheet Flow,
Fallow n=0.050 P2=1.10"
161.3 10,600 0.0120 1.10 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

169.8 10,700 Total

Subcatchment 5S: WEST of DRY WASH/ EAST of RAILROAD

Hydrograph
18- ) t i 1cfs
...Type 1A 24 hr 10 Year TR M/’ ’
]| Rainfall=1.97" = “ I

143" Runoff Area—1 054 100 ac S

(cfs)

Flow

Time (hours)
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PRE Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
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Summary for Subcatchment 6S: EAST of DRY WASH

Runoff = 17.86 cfs @ 19.86 hrs, Volume= 18.044 af, Depth> 0.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
397.600 85 Desert shrub range, Poor, HSG C
537.800 63 Desert shrub range, Poor, HSG A

935.400 72 Weighted Average

935.400 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.8 200 0.0120 0.22 Sheet Flow,
Fallow n=0.050 P2=1.10"
173.4 11,400 0.0120 1.10 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

188.2 11,600 Total

Subcatchment 6S: EAST of DRY WASH

Hydrograph
LR G
e ", Type lA 24 hr10 Year 2 '/’”’

1’| Rainfall=1.97" | IR
Runoff Area 935 400 ac,

Flow (cfs)

Tt N ,,.H.".,'.‘v‘.,.,4“.|.'...,.l.(.—‘..,.‘ T — s
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Reach 2R: SR 14 to RR

Inflow Area = 548.000 ac, 0.00% Impervious, Inflow Depth > 0.27" for 10 Year event
Inflow 10.55cfs @ 17.18 hrs, Volume= 12.468 af
Outflow 10.54 cfs @ 18.35 hrs, Volume= 11.521 af, Atten= 0%, Lag= 70.0 min

Inn

Routing by Stor-Ind+Trans method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.83 fps, Min. Travel Time= 37.4 min
Avg. Velocity = 3.59 fps, Avg. Travel Time= 39.9 min

Peak Storage= 23,658 cf @ 17.71 hrs, Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 3.00", Capacity at Bank-Full= 296.80 cfs

2.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0 '/ Top Width= 20.00'
Length=8,590.0' Slope= 0.0180 /'

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR

Hydrograph
SRR : b ‘ : : N I Inflow
: /;ﬁ/ i f [0 Outflow
) Inflow Area5548 000 a '

v

| | n=0.030"
11 1=8,590.0"
| s=0.0180 "/

Flow (cfs)
o
£

: g ., = ,.,..,.,'”.;r,,A,,...,.u.,.. T g T Y
3 4 5 6 7 8 9 10 11 12 13 14 1l5 16 17 18 19 20 21 22 23 24
Time (hours)
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PRE Type IA 24-hr 10 Year Rainfall=1.97"
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Summary for Reach 4R: RR Crossing to POI 1

[61] Hint: Exceeded Reach 2R outlet invert by 0.19' @ 20.85 hrs

Inflow Area = 937.400 ac, 0.00% Impervious, Inflow Depth > 0.19" for 10 Year event
Inflow 13.95cfs @ 19.28 hrs, Volume= 14.472 af
Outflow 13.76 cfs @ 22.92 hrs, Volume= 9.950 af, Atten= 1%, Lag=218.1 min

I

Routing by Stor-Ind+Trans method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.43 fps, Min. Travel Time= 122.9 min
Avg. Velocity = 1.20 fps, Avg. Travel Time= 146.4 min

Peak Storage= 101,479 cf @ 20.87 hrs, Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 0.50", Capacity at Bank-Full= 97.06 cfs

30.00' x 0.50' deep channel, n=0.030

Side Slope Z-value=100.0 /' Top Width= 130.00'
Length=10,560.0' Slope=0.0116"/"

Inlet Invert= 2,172.00', Outlet Invert= 2,050.00'

Reach 4R: RR Crossing to POI 1
Hydrograph

! {1 Inflow

[ Outflow

I | inflow Area—937 400 2 ac - e,

#]"| Avg. Depth=0.19' o~ W o
R Max Vel—1 43 fps
] | n=0.030 :

g °1 .| L=10,560. 0"
;0] | s=0.0116 """

"xf"”CapaCIty—97‘;

/ ' . ) .
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 119 20 2‘1 22 23 24
Time (hours)
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Summary for Pond 7P: POI 1
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 2,926.900 ac, 0.00% Impervious, Inflow Depth > 0.18" for 10 Year event
Inflow = 48.55 cfs @ 20.98 hrs, Volume= 44775 af
Primary = 48.55 cfs @ 20.98 hrs, Volume= 44.775 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Pond 7P: POI 1
Hydrograph
: ; ; i ; ; : : | : ‘ o : g Inflow
1 I N N AR Primary
1 ~flow Area= ac N iivra
503 . Inflc?w iAr;eai 2,92@;900 gc A
40-f - J D . IR B S
2 20} " -
20’ L , :
B P17/ 2 e — A —— et
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1’9 20 21 22 2‘3 24

Time (hours)
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Prepared by Carlton Engineering, Inc Printed 01/08/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 12

Time span=3.00-24.00 hrs, dt=0.05 hrs, 421 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac  0.00% Impervious Runoff Depth>0.94"
Flow Length=13,530" Tc=29.5 min CN=72 Runoff=74.42 cfs 43.110 af

Subcatchment 3S: ABOVE RR Runoff Area=389.400 ac  0.00% Impervious Runoff Depth>0.53"
Flow Length=8,690' Tc=32.0 min CN=63 Runoff=13.95cfs 17.154 af

Subcatchment 5S: WEST of DRY WASH/ Runoff Area=1,054.100 ac  0.00% Impervious Runoff Depth>0.75"
Flow Length=10,700" Slope=0.0120"/" Tc=169.8 min CN=70 Runoff=64.31 cfs 66.277 af

Subcatchment 6S: EAST of DRY WASH Runoff Area=935.400 ac  0.00% Impervious Runoff Depth>0.84"
Flow Length=11,600" Slope=0.0120"/" Tc=188.2 min CN=72 Runoff=66.16 cfs 65.314 af

Reach 2R: SR 14 to RR Avg. Depth=1.52'" Max Vel=6.00 fps Inflow=74.42 cfs 43.110 af
n=0.030 L=8,590.0" S=0.0180'"/" Capacity=296.80 cfs Outflow=59.56 cfs 41.425 af

Reach 4R: RR Crossing to POI 1 Avg. Depth=0.37" Max Vel=2.03 fps Inflow=73.11 cfs 58.579 af
n=0.030 L=10,560.0' S=0.0116"/" Capacity=97.06 cfs Outflow=49.41 cfs 49.426 af

Pond 7P: POI 1 Inflow=175.75 cfs 181.017 af
Primary=175.75 cfs 181.017 af

Total Runoff Area = 2,926.900 ac Runoff Volume = 191.856 af Average Runoff Depth = 0.79"
100.00% Pervious =2,926.900 ac  0.00% Impervious = 0.000 ac

28
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Summary for Subcatchment 1S: Above SR 14

Runoff = 7442 cfs @ 8.30 hrs, Volume= 43.110 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

207.300 88 Desert shrub range, Poor, HSG D
340.700 63 Desert shrub range, Poor, HSG A

548.000 72 Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67" n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim= 15.0' r=0.67' n=0.030

29.5 13,630 Total

Subcatchment 1S: Above SR 14

Hydrograph
soé g - I | ' : '
"1 g Type IA 24 hr 100 Yearw
65 | Rainfall= 3 25"_"’_‘_
sy’ . Runoff Area 548 000 ac
¢ | ' Runoff Volume=43.110 af
2 45 L Runoff Depth>0 94"
3 03 Flow Length 13,,530'7

oMLl 2 A S

] n I S e e e
3 4 5 6 7 8 9 10 11 12 13 14 1!5 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment 3S: ABOVE RR

Runoff = 13.95cfs @ 16.59 hrs, Volume= 17.154 af, Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description
389.400 63 Desert shrub range, Poor, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,

n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,
Area= 10.0 sf Perim=15.0" r=0.67' n=0.030
11.3 3,410 0.0150 5.01 75.12 Channel Flow,
Area= 15.0 sf Perim=20.0' r=0.75' n=0.030

32.0 8,690 Total

Subcatchment 3S: ABOVE RR
Hydrograph

: [ 13.95 cfs ] 95 [ 13.95 cfs [

// r/[ f

Flow (cfs)

Time (hours)
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PRE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 5S: WEST of DRY WASH/ EAST of RAILROAD

Runoff = 64.31cfs @ 11.13 hrs, Volume= 66.277 af, Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

353.300 85 Desert shrub range, Poor, HSG C
700.800 63  Desert shrub range, Poor, HSG A

1,054.100 70 Weighted Average

1,054.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.5 100 0.0120 0.20 Sheet Flow,
Fallow n=0.050 P2=1.10"
161.3 10,600 0.0120 1.10 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

169.8 10,700 Total

Subcatchment 5S: WEST of DRY WASH/ EAST of RAILROAD
Hydrograph

70“;’ f A e - . R e . - e t, - ,: g e S

Kunoﬂ Depth>0 75
Flow Length 10,700"
: Slope 0. 0120 'I'
Tc—169 8 mm"
CN 70

Flow (cfs)

Time (hours)

3|



Type IA 24-hr 100 Year Rainfall=3.25"
Printed 01/08/2008
Page 16

PRE

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: EAST of DRY WASH

Runoff = 66.16 cfs @ 11.10 hrs, Volume= 65.314 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"

Area (ac)

CN

Description

397.600
537.800

85
63

Desert shrub range, Poor, HSG C
Desert shrub range, Poor, HSG A

935.400
935.400

72

Weighted Average
Pervious Area

Tc
(min)

Length
(feet)

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

14.8

200

0.0120

0.22

Sheet Flow,

Fallow n=0.050 P2=1.10"
Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps

173.4 11,400 0.0120 1.10

Total

188.2 11,600

Subcatchment 6S: EAST of DRY WASH
Hydrograph

Runoﬂ Uepth>0 84 ‘
Flow Length-i 1,600"
‘ Slope 0. 0120 'I'

Tc-1 88 2 m|n -
CN 72

Flow (cfs)

Time (hours)

3z



PRE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 17

Summary for Reach 2R: SR 14 to RR

Inflow Area = 548.000 ac, 0.00% Impervious, Inflow Depth > 0.94" for 100 Year event
Inflow 74.42 cfs @ 8.30 hrs, Volume= 43.110 af
Outflow 59.56 cfs @ 9.03 hrs, Volume= 41.425 af, Atten=20%, Lag=43.8 min

I

Routing by Stor-Ind+Trans method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.00 fps, Min. Travel Time= 23.9 min
Avg. Velocity = 4.83 fps, Avg. Travel Time= 29.6 min

Peak Storage= 85,311 cf @ 8.63 hrs, Average Depth at Peak Storage= 1.52'
Bank-Full Depth= 3.00", Capacity at Bank-Full= 296.80 cfs

2.00" x 3.00" deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 20.00'
Length= 8,590.0' Slope= 0.0180"/'

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR

Hydrograph
. 3 R O I Inflow

i . Avg. Depth=1.52"

557 ............nh=0,030_

50+ . X j oy
N BV I - L=8,590.0
2 i S Wﬁﬁ%ﬁ% G : S

35 7727 500 of

307 T 27 /)W%@%@?

205 - - N . + X

155

10% e »

W V777 7 A —— A A A e

0 e ey
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 189 20 21 22 23 24
Time (hours)
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PRE Type IA 24-hr 100 Year Rainfall=3.25"
Printed 01/08/2008

Prepared by Carlton Engineering, Inc

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 18
Summary for Reach 4R: RR Crossing to POI 1

[61] Hint: Exceeded Reach 2R outlet invert by 0.37' @ 11.15 hrs

Inflow Area = 937.400 ac, 0.00% Impervious, Inflow Depth > 0.75" for 100 Year event

Inflow = 73.11cfs@ 9.04 hrs, Volume= 58.579 af

Outflow = 49.41 cfs @ 12.57 hrs, Volume= 49.426 af, Atten=32%, Lag=211.8 min

Routing by Stor-Ind+Trans method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.03 fps, Min. Travel Time= 86.6 min
Avg. Velocity = 1.81 fps, Avg. Travel Time= 97.1 min

Peak Storage= 256,718 cf @ 11.13 hrs, Average Depth at Peak Storage= 0.37"
Bank-Full Depth= 0.50', Capacity at Bank-Full= 97.06 cfs

30.00' x 0.50" deep channel, n=0.030

Side Slope Z-value= 100.0 /' Top Width= 130.00'
Length= 10,560.0' Slope=0.0116"/"

Inlet Invert=2,172.00", Outlet Invert= 2,050.00'

Reach 4R: RR Crossing to POI 1

Hydrograph

s : ¢ l | H i H T 1 f : .- B 3 ' i

Ianow Are

Flow (cfs)

0 Inflow
[ Outflow

f937 400 ac“ »’
{7 R Avg Depth 037'
of ] §%,,  MaxVelm203fps.

Y
12

Time (hours)

3%




PRE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/08/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 19

Summary for Pond 7P: POI 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2,926.900 ac, 0.00% Impervious, Inflow Depth > 0.74" for 100 Year event
Inflow 175.75cfs @ 11.83 hrs, Volume= 181.017 af
Primary 175.75 cfs @ 11.83 hrs, Volume= 181.017 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-24.00 hrs, dt= 0.05 hrs

Pond 7P: POI 1
Hydrograph

! I Inflow
O Primary

b ¢

_Inflow Area=2,926,900 ac

w0 L L
1804 |
1o Tl L
wod
150 | o
1407
130+
1204 ", -
1103 ",
100 .

g sy

i
oy
' ]

1

|
1
)
i

Flow (cfs)

W
7

304",

18; ‘ . / ' | . | - “" , | . )'/)'/.

Time (hours)
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Reach

Drainage Diagram for PRE - North-without Detention Area
Prepared by Carlton Engineering, Inc, Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

3




PRE - North-without Detention Area

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Printed 01/10/2008
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
16.300 63 Desert shrub range, Poor, HSG A (10S)
357.800 85 Desert shrub range, Poor, HSG C (10S)
374.100 TOTAL AREA

271



PRE - North-without Detention Area

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Printed 01/10/2008
Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Goup Numbers
16.300 HSG A 10S

0.000 HSG B
357.800 HSG C 10S
0.000 HSG D
0.000 Other
374.100 TOTAL AREA

28



PRE - North-without Detention Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=1.19"
Flow Length=9,425' Tc=133.2 min CN=84 Runoff=17.49 cfs 36.980 af

Pond 11P: Future Detention Area Inflow=17.49 cfs 36.980 af
Primary=17.49 cfs 36.980 af

Total Runoff Area = 374.100 ac Runoff Volume = 36.980 af Average Runoff Depth = 1.19"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac
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PRE - North-without Detention Type IA 24-hr 120.00 hrs 6 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 10S: NORTH SECTION

Runoff = 17.49 cfs @ 41.01 hrs, Volume= 36.980 af, Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Area (ac) CN Description

16.300 63 Desert shrub range, Poor, HSG A
357.800 85 Desert shrub range, Poor, HSG C

374.100 84 Weighted Average

374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

24.2 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0"' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim=18.0" r=0.67' n=0.022

133.2 9,425 Total

Subcatchment 10S: NORTH SECTION

Hydrograph
194 : ~ : i ; ; : . _ :
18 - " : o TypelA 24thi 120,00 hrésnay-1oYearStorm
74 ;% . " Rainfall=2,59"
16 2/ : o~ g - e Runoff Area=374.100 ac
153 P [P e < RUNOFEMOlumMe=36.980. af .
14 ) gé IR  Runoff Depth=1,19"
124 ?% o ! : i ; : : ; : : Tc;133.2 min
z 1] 3 R S T
= 104 L) ’ : ' : ' '
g of
L 4
8
734
6
53
44
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Time (hours)
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PRE - North-without Detention Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 6

Summary for Pond 11P: Future Detention Area

[40] Hint: Not Described (Outflow=Inflow)

374.100 ac, 0.00% Impervious, Inflow Depth= 1.19" for 5 Day- 10 Year Storm event

17.49 cfs @ 41.01 hrs, Volume= 36.980 af
17.49 cfs @ 41.01 hrs, Volume= 36.980 af, Atten= 0%, Lag= 0.0 min

Inflow Area =
Inflow =
Primary =

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs

Pond 11P: Future Detention Area

Hydrograph
. S SO VU S . S S O Inflow
199 , ,'17-4 ; e L fﬂ A i 41 P L1 Primary
: b2 Inflow Area=374.100 ac_
16—;’ : : :
. o
,;. w/'/
13 . ;
2 N B |
- f%{%’ )
E 2: A, e |
6 : , : , .
2% . : -
; / b 72 P Il > - g - B 7 W
60 70 80 90 100 110 120 130 140 150 160

Time (hours)

4\



PRE - North-without Detention Area Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 7

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=0.72"
Flow Length=9,425' Tc=133.2 min CN=84 Runoff=25.78 cfs 22.531 af

Pond 11P: Future Detention Area Inflow=25.78 cfs 22.531 af
Primary=25.78 cfs 22.531 af

Total Runoff Area = 374.100 ac Runoff Volume = 22.531 af Average Runoff Depth = 0.72"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac
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PRE - North-without Detention Area
Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Type IA 24-hr 10 Year Rainfall=1.97"

Printed 01/10/2008

Page 8
Summary for Subcatchment 10S: NORTH SECTION
Runoff = 2578 cfs @ 9.95 hrs, Volume= 22.531 af, Depth= 0.72"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type |A 24-hr 10 Year Rainfall=1.97"
Area (ac) CN Description
16.300 63 Desert shrub range, Poor, HSG A
357.800 85 Desert shrub range, Poor, HSG C
374.100 84 Weighted Average
374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps
24.2 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0"' r=0.67' n=0.022
133.2 9,425 Total
Subcatchment 10S: NORTH SECTION
Hydrograph
o o ‘ } ;
1 == Pt e
- e ~ Type |IA 24-hr 10 Year
oA - Rainfall=1.97"
2ol g/é T " "Runoff Area=374.100 ac
SRl . ~ Runoff Volume=22.531 af
g 1o 1 L Runoff Depth=0.72"
R ///// Flow Length=9,425'
12-F : ; : : ; .
; B Tc=133.2 min
10 ;/3
o é |
K| %,
‘; R
o -
2-f
oWz

80 90 100 110 120

130 140 150 160

Time (hours)
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PRE - North-without Detention Area
Prepared by Carlton Engineering, Inc

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Type IA 24-hr 10 Year Rainfall=1.97"
Printed 01/10/2008

Page 9
Summary for Pond 11P: Future Detention Area
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth = 0.72" for 10 Year event
Inflow = 2578 cfs @ 9.95 hrs, Volume= 22.531 af
Primary = 2578 cfs @ 9.95 hrs, Volume= 22.531 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Pond 11P: Future Detention Area
Hydrograph
‘ : ! 1 Inflow
f QTR ~ ~Inflow Area=374.100 ac
=1 %% IR I [ T
247 1 j ; :
ol 54//'///%
| B
204 ’%x//
B U
wl
; 14_ / ?:@ﬁ
o 12% )
i A B
8‘5 %%g :
2 4%%“WM
KV A
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 16
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PRE - North-without Detention Area Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/10/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 10

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=1.72"
Flow Length=9,425' Tc=133.2 min CN=84 Runoff=73.48 cfs 53.755 af

Pond 11P: Future Detention Area Inflow=73.48 cfs 53.755 af
Primary=73.48 cfs 53.755 af

Total Runoff Area = 374.100 ac Runoff Volume = 53.755 af Average Runoff Depth =1.72"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac

45



PRE - North-without Detention Area
Prepared by Carlton Engineering, Inc

Type IA 24-hr 100 Year Rainfall=3.25"
Printed 01/10/2008

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 11
Summary for Subcatchment 10S: NORTH SECTION
Runoff = 7348 cfs @ 9.77 hrs, Volume= 53.755 af, Depth= 1.72"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"
Area (ac) CN Description
16.300 63 Desert shrub range, Poor, HSG A

357.800 85 Desert shrub range, Poor, HSG C

374.100 84 Weighted Average

374.100 Pervious Area

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

8.1 300 0.0060 0.62 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.8 fps

24.2 5300 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim=18.0' r=0.67" n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim=18.0' r= 0.67' n=0.022

133.2 9,425 Total
Subcatchment 10S: NORTH SECTION
Hydrograph
o - [7348cls : ‘ ! : ‘ ‘

- Type 1A 24-hr 100 Year

"B .. Rainfall=3.25"

sof | % . - Runoff Area=374.100 ac

554 ? ' re -

o1 gé -’ Runoff Volume=53.755 af
gl ?é | Runoff Depth=1.72"
3 ZZ Flow Length=9,425'

o] ~ Te=133.2 min

25 ’ CN=84

20-] R

154 :

10 | B

5" /,;" : ¢ : H : i : : : :
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PRE - North-without Detention Area
Prepared by Carlton Engineering, Inc

Type IA 24-hr 100 Year Rainfall=3.25"

Printed 01/10/2008

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 12
Summary for Pond 11P: Future Detention Area
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth = 1.72" for 100 Year event
Inflow = 73.48 cfs@ 9.77 hrs, Volume= 53.755 af
Primary = 73.48cfs@ 9.77 hrs, Volume= 53.755 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Pond 11P: Future Detention Area
Hydrograph
/ ) T ; ‘ , am—
80-1 [ ; ) : ; ; O Primary
osf ]
|-
of .U
| P
_ 505 ?é%
NN N
= 35
ol % ////%/(,%
0, %}5“ //’ : ' : ‘ : : ‘ ‘
| I
KV A 7772272222727 2 2 7
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Time (hours)

41
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VIl. APPENDIX B: PROPOSED CONDITIONS

Beacon Solar Energy Project
Project No. 6199-01-07

February 21, 2008

DRAINAGE REPORT 022108.doc

CARLTON

A‘_C‘ Engineering Inc.
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1,050.300 63 Desert shrub range, Poor, HSG A (1S,35,95,13S)
1,047.700 65 Desert shrub range, Poor, HSG A (8S,10S)

208.900 85 Desert shrub range, Poor, HSG C (9S)

452.600 87 Desert shrub range, Poor, HSG C (8S,10S)

207.300 88 Desert shrub range, Poor, HSG D (1S)
2,966.800 TOTAL AREA

55
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers
2,098.000 HSG A 1S, 3S, 8S, 9S, 10S, 13S
0.000 HSG B
661.500 HSG C 8S, 9S, 10S
207.300 HSG D 1S
0.000 Other
2,966.800 TOTAL AREA

Se



POST Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac  0.00% Impervious Runoff Depth>0.27"
Flow Length=13,530" Tc=29.5 min CN=72 Runoff=10.55 cfs 12.468 af

Subcatchment 3S: ABOVE RR Runoff Area=389.400 ac  0.00% Impervious Runoff Depth>0.09"
Flow Length=8,690' Tc=32.0 min CN=63 Runoff=3.52 cfs 2.951 af

Subcatchment 8S: WEST of REROUTED Runoff Area=1,126.200 ac 0.00% Impervious Runoff Depth>0.15"
Flow Length=8,935" Tc=54.2 min CN=67 Runoff=14.77 cfs 14.519 af

Subcatchment 9S: EAST of REROUTED  Runoff Area=502.500 ac  0.00% Impervious Runoff Depth>0.26"
Flow Length=5,350" Slope=0.0120"/" Tc=81.4 min CN=72 Runoff=9.67 cfs 10.888 af

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth>0.76"
Flow Length=9,425" Tc=133.2 min CN=86 Runoff=31.73 ¢fs 23.837 af

Subcatchment 13S: Water Ponds Runoff Area=26.600 ac 0.00% Impervious Runoff Depth>0.09"
Flow Length=100" Slope=0.0150"/" Tc=7.8 min CN=63 Runoff=0.24 cfs 0.209 af

Reach 2R: SR 14 to RR Avg. Depth=0.68" Max Vel=3.83 fps Inflow=10.55 cfs 12.468 af
n=0.030 L=8,590.0' S=0.0180"/" Capacity=296.80 cfs Outflow=10.54 cfs 11.521 af

Reach 5R: RR Crossing to POI 3 Avg. Depth=0.41" Max Vel=3.02 fps Inflow=13.95 cfs 14.472 af
n=0.022 L=15,850.0' $=0.0077'/'" Capacity=238.77 cfs Outflow=13.88 cfs 11.281 af

Pond 7P: POl 1 Combined Flow-Post Construction Inflow=48.50 cfs 49.659 af
Primary=48.50 cfs 49.659 af

Pond 11P: POI 2 Detention Area Peak Elev=2,051.71" Storage=4.670 af Inflow=31.73 cfs 23.837 af
Discarded=6.10 cfs 7.495 af Primary=12.54 cfs 12.970 af Outflow=18.65 cfs 20.466 af

Pond 12P: POI 3 Inflow=37.90 cfs 36.689 af
Primary=37.90 cfs 36.689 af

Total Runoff Area = 2,966.800 ac Runoff Volume = 64.871 af Average Runoff Depth = 0.26"
100.00% Pervious = 2,966.800 ac  0.00% Impervious = 0.000 ac



POST Type IA 24-hr 10 Year Rainfall=1.97"
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Summary for Subcatchment 1S: Above SR 14

Runoff = 10.55cfs @ 17.18 hrs, Volume= 12.468 af, Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description

207.300 88 Desert shrub range, Poor, HSG D
340.700 63 Desert shrub range, Poor, HSG A

548.000 72  Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim=15.0" r=0.67' n=0.030

29.5 13,530 Total

Subcatchment 1S: Above SR 14

Hydrograph
:; .| Type IA24-hr 10 Year © =, f' :
.|| Rainfall=1.97" = o K
.1 | Runoff Area=548.005"a
_{ | Runoff Volume=12768 af
¢ 1| Runoff Depth>0.2¢1 o |
8 | | Flow Length=13,50"
1 Tc=29.5min |
.
K e ——

e S R R i B e o e o e o R R R K ) T
o 1 2 é 4 5 6 7 8 é 10 1x1 12 13 1'4 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment 3S: ABOVE RR

Runoff = 3.52 cfs @ 20.97 hrs, Volume= 2.951 af, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
389.400 63 Desert shrub range, Poor, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,

n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.3 3,410 0.0150 5.01 75.12 Channel Flow,
Area= 15.0 sf Perim=20.0' r=0.75' n=0.030

32.0 8,690 Total

Subcatchment 3S: ABOVE RR
Hydrograph

| | Type IA 24-hr 10 Year
|.| Rainfall=1.97" |
Runoff Area—389 400 ac
Runoff Volume=2.951 af
‘| Runoff Depth>0.09"
Flow Length 8 690'
Tc—32 0 m|n :

Flow (cfs)

- . . i :
B e e L L e o e R L SR
o 1 2 (‘3 4 5 6 7 8 9 1'0 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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POST Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment 8S: WEST of REROUTED DRY WASH/ EAST of RAILROAD

Desert Shrub Range, poor, A Area=1255.6
Subtract Water Pond area=53.9 acres
Total Desert Shrub Range poor A Area=1201.7 acres

Runoff = 14.77 cfs @ 19.70 hrs, Volume= 14.519 af, Depth> 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description

94.800 87 Desert shrub range, Poor, HSG C
1,031.400 65 Desert shrub range, Poor, HSG A

1,126.200 67 Weighted Average

1,126.200 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 300 0.0140 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
6.9 725 0.0120 1.76 Shallow Concentrated Flow, Unpaved

Unpaved Kv= 16.1 fps
35.7 7,810 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022
5.9 100 0.0300 0.28 Sheet Flow,
Fallow n=0.050 P2=1.10"

54.2 8,935 Total

O
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Flow (cfs)

154"

Subcatchment 8S: WEST of REROUTED DRY WASH/ EAST of RAILROAD

Hydrograph

: "'Type IA 24 hr 10 Year

‘| Rainfall=1.97"

] .-»Runoff Area=1,126.200 ac
‘Runoff Volume-14 519 af
‘| Runoff Depth>0.15"
Flow Length 8, 935'
'Tc-54 2 m|n

- //n //ijg/// ‘

4, 77cfs

*

Time (hours)
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Summary for Subcatchment 9S: EAST of REROUTED DRY WASH (INCLUDING DRY WASH)

Runoff = 9.67 cfs @ 18.00 hrs, Volume= 10.888 af, Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
208.900 85 Desert shrub range, Poor, HSG C
293.600 63 Desert shrub range, Poor, HSG A
502.500 72 Weighted Average

502.500 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
81.4 5350 0.0120 1.10 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

Subcatchment 9S: EAST of REROUTED DRY WASH (INCLUDING DRY WASH)
Hydrograph

1 | Type IA 24-hr 10 Year ’ jj

| | Rainfall=1.97" ‘ L “Zy
*| | Runoff Area=502.500 3 i
"1 | Runoff Volume=10.884

Z ¢|"| Runoff Depth>0 2"
2 51| Flow Length 5,350'
: 4l ”SIGpe=u u12d LV LR - R

y “"Tc-81 4 mln

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

(e



POST Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 10S: NORTH SECTION

Runoff = 31.73cfs @ 9.91 hrs, Volume= 23.837 af, Depth> 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description

16.300 65 Desert shrub range, Poor, HSG A
357.800 87 Desert shrub range, Poor, HSG C

374.100 86 Weighted Average

374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

24.2 5,300 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim=18.0" r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim=18.0" r=0.67' n=0.022

133.2 9,425 Total

Subcatchment 10S: NORTH SECTION

Hydrograph

" e - - Type IA 24-hr 10 Year
" Rainfall=1.97"
- Runoff Area=374.100 ac

Flow (cfs)
»
i

= AR A s 4\'““‘;’..,'.:»‘ S A S S AN A AR H.x,v....,',vf. '..|'.4.x.i...q
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment 13S: Water Ponds

Runoff = 0.24 cfs @ 20.59 hrs, Volume=

0.209 af, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description

26.600 63 Desert shrub range, Poor, HSG A

26.600 Pervious Area

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

7.8 100 0.0150 0.21 Sheet Flow,

Fallow n=0.050 P2=1.10"

Subcatchment 13S: Water Ponds

Hydrograph

0.26]
02“ A,.Type 1A 24 hr 10 Year
°2| | Rainfall=1.97" .
Runoff Area—26 600 ac

0,2{'
-1 | Runoff Volume=0.209 af

0‘14.% | Runoff Depth>0 09"
o12f Flow Length= 100'
| Slope=0. 0150 '/'_ |

Flow (cfs)

0.1+
0.08-F
0.06-

0.04}

: ‘

' |

-

Lt
10 11
Time (hours)

e m
o 1t 2 3 4 5 6 7 8 9

Le&

.",,.A..(\u,‘u.41”,.;.“:,u(\,'.'.;xp)n,(u-l.”
12 13 14 15 16 17 18 19 20 21
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Summary for Reach 2R: SR 14 to RR

Inflow Area = 548.000 ac, 0.00% Impervious, Inflow Depth > 0.27" for 10 Year event
Inflow = 10.55cfs @ 17.18 hrs, Volume= 12.468 af
Outflow = 10.54 cfs @ 18.35 hrs, Volume= 11.521 af, Atten= 0%, Lag= 70.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.83 fps, Min. Travel Time= 37.4 min
Avg. Velocity = 3.59 fps, Avg. Travel Time= 39.9 min

Peak Storage= 23,658 cf @ 17.71 hrs, Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 3.00", Capacity at Bank-Full= 296.80 cfs

2.00' x 3.00' deep channel, n=0.030

Side Slope Z-value=3.0'/" Top Width= 20.00'
Length= 8,590.0' Slope=0.0180 "/

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR
Hydrograph

1 Inflow
[ Outflow

Avg. Depth 0.68"
*1 .| Max Vel= 3. 83 fps

1 | n=0.030
o I L85900' :
FE '300180'/'@

CapaCIty—296 8

7 - E
- s ; - . s
4 s -

- 3 s s s -

0 1 2 3 4 5 6 7 8 9 10 T1.1 12 13) 14 15 16 17 18 19 20 21 22 23 24
ime (hours
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Summary for Reach 5R: RR Crossing to POI 3

[61] Hint: Exceeded Reach 2R outlet invert by 0.41' @ 20.25 hrs

Inflow Area = 937.400 ac, 0.00% Impervious, Inflow Depth > 0.19" for 10 Year event
Inflow 13.95cfs @ 19.28 hrs, Volume= 14.472 af
Outflow 13.88cfs @ 21.70 hrs, Volume= 11.281 af, Atten= 1%, Lag= 145.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.02 fps, Min. Travel Time= 87.3 min
Avg. Velocity = 2.56 fps, Avg. Travel Time= 103.3 min

Peak Storage= 72,712 cf @ 20.25 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 238.77 cfs

10.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 3.0'/" Top Width= 22.00'
Length= 15,850.0' Slope= 0.0077 /"

Inlet Invert= 2,172.00", Outlet Invert= 2,050.00'

Reach 5R: RR Crossing to POI 3

Hydrograph
; ; i . i I Inflow
{ | S ; L [ Outflow
15+ ; 7 /W”I o
o 'Inflow Area—937 400 ac S ,_f/’”’ e ’% %

©{".| Avg. Depth=0.41"
i B ‘Max Vel= 3 02 fps
o] | n=0.022
*1 - | L=15,850. 0

| 8= 00077 '/'i

Flow (cfs)
2
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Summary for Pond 7P: POl 1 Combined Flow-Post Construction

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2,940.200 ac, 0.00% Impervious, Inflow Depth > 0.20" for 10 Year event
Inflow 48.50 cfs @ 19.10 hrs, Volume= 49.659 af
Primary 48.50cfs @ 19.10 hrs, Volume= 49.659 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 7P: POl 1 Combined Flow-Post Construction

Hydrograph
; : ; : : . : , . : . : | : g ::r’lf]ow
Cfr o PR R s /W oAy
50| Inflow Area=2,940.200 ac = = ﬁ/// % ,
45—% ' A : 77 : /

Flow (cfs)
w w H
S & o
b o 2t

N
a

01r'e313567é9101'11'2131'415161‘718192021222324
Time {(hoursj
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Summary for Pond 11P: POI 2 Detention Area

Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth > 0.76" for 10 Year event
Inflow = 31.73cfs@ 9.91 hrs, Volume= 23.837 af

Outflow = 18.65 cfs @ 13.46 hrs, Volume= 20.466 af, Atten=41%, Lag=213.3 min
Discarded = 6.10 cfs @ 13.46 hrs, Volume= 7.495 af

Primary = 12.54 cfs @ 13.46 hrs, Volume= 12.970 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=2,051.71' @ 13.46 hrs Surf.Area= 30.272 ac Storage= 4.670 af

Plug-Flow detention time= 159.5 min calculated for 20.466 af (86% of inflow)
Center-of-Mass det. time= 86.0 min ( 985.3 - 899.3 )

Volume Invert Avail.Storage Storage Description
#1 2,051.50' 44100 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
2,051.50 14.500 0.000 0.000
2,052.00 52.300 16.700 16.700
2,052.50 57.300 27.400 44.100
Device Routing Invert Outlet Devices
#1 Discarded 2,051.50" 0.200 in/hr Exfiltration over Surface area
#2  Primary 2,051.50" 26.6 deg x 40.0' long Sharp-Crested Vee/Trap Weir C= 2.63

Discarded OutFlow Max=6.10 cfs @ 13.46 hrs HW=2,051.71" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 6.10 cfs)

Primary OutFlow Max=12.54 cfs @ 13.46 hrs HW=2,051.71" (Free Discharge)
L2=Sharp-Crested Vee/Trap Weir (Weir Controls 12.54 cfs @ 1.50 fps)

w8
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Pond 11P: POI 2 Detention Area
Hydrograph

1 Inflow

i3 Outflow
[1 Discarded
[ Primary

. [/ N

Flow (cfs)
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Summary for Pond 12P: POI 3

Removed 53.9 acres of Water Ponds

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2,566.100 ac, 0.00% Impervious, Inflow Depth > 0.17" for 10 Year event
Inflow 37.90 cfs @ 20.17 hrs, Volume= 36.689 af
Primary 37.90 cfs @ 20.17 hrs, Volume= 36.689 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 12P: POI 3
Hydrograph

1 Inflow
[ Primary
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac 0.00% Impervious Runoff Depth>0.94"
Flow Length=13,530" Tc¢=29.5 min CN=72 Runoff=74.42 cfs 43.110 af

Subcatchment 3S: ABOVE RR Runoff Area=389.400 ac 0.00% Impervious Runoff Depth>0.53"
Flow Length=8,690" Tc=32.0 min CN=63 Runoff=13.95cfs 17.154 af

Subcatchment 8S: WEST of REROUTED Runoff Area=1,126.200 ac 0.00% Impervious Runoff Depth>0.69"
Flow Length=8,935' Tc=54.2 min CN=67 Runoff=65.93 cfs 64.403 af

Subcatchment 9S: EAST of REROUTED  Runoff Area=502.500 ac 0.00% Impervious Runoff Depth>0.91"
Flow Length=5,350" Slope=0.0120"/" Tc=81.4 min CN=72 Runoff=47.84 cfs 38.157 af

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth>1.76"
Flow Length=9,425' Tc=133.2 min CN=86 Runoff=82.69 cfs 54.868 af

Subcatchment 13S: Water Ponds Runoff Area=26.600 ac 0.00% Impervious Runoff Depth>0.54"
Flow Length=100" Slope=0.0150"/" Tc=7.8 min CN=63 Runoff=1.00 cfs 1.195 af

Reach 2R: SR 14 to RR Avg. Depth=1.52" Max Vel=6.00 fps Inflow=74.42 cfs 43.110 af
n=0.030 L=8,590.0' S=0.0180'"" Capacity=296.80 cfs Outflow=59.56 cfs 41.425 af

Reach 5R: RR Crossing to POI 3 Avg. Depth=0.91" Max Vel=4.83 fps Inflow=73.11 cfs 58.579 af
n=0.022 L=15,850.0' S=0.0077'/" Capacity=238.77 cfs Outflow=56.17 cfs 52.756 af

Pond 7P: POl 1 Combined Flow-Post Construction Inflow=175.49 cfs 191.189 af
Primary=175.49 cfs 191.189 af

Pond 11P: POI 2 Detention Area Peak Elev=2,051.92' Storage=12.617 af Inflow=82.69 cfs 54.868 af
Discarded=9.28 cfs 11.450 af Primary=35.47 cfs 35.873 af Outflow=44.76 cfs 47.323 af

Pond 12P: POI 3 Inflow=144.08 cfs 155.316 af
Primary=144.08 cfs 155.316 af

Total Runoff Area = 2,966.800 ac Runoff Volume = 218.888 af Average Runoff Depth = 0.89"
100.00% Pervious = 2,966.800 ac  0.00% Impervious = 0.000 ac

T\
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Summary for Subcatchment 1S: Above SR 14

Runoff = 7442 cfs @ 8.30 hrs, Volume= 43.110 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

207.300 88 Desert shrub range, Poor, HSG D
340.700 63 Desert shrub range, Poor, HSG A

548.000 72 Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030

29.5 13,530 Total

Subcatchment 1S: Above SR 14
Hydrograph

Type IA 24 hr 100 Year
| Rainfall=3.25"
. Runoff Area 548. 000 ac
Runoff Volume—43 110 af
Runoff Depth>0 94"
Flow Length 13 530'

55§ | .

Flow (cfs)
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Summary for Subcatchment 3S: ABOVE RR

Runoff = 13.95cfs @ 16.59 hrs, Volume= 17.154 af, Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

389.400 63 Desert shrub range, Poor, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,
n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030

11.3 3,410 0.0150 5.01 75.12 Channel Flow,

Area= 15.0 sf Perim=20.0' r=0.75' n=0.030

32.0 8,690 Total

Subcatchment 3S: ABOVE RR
Hydrograph

o,

1 | Type A: 24- hr100
Rainfall=3.25" //
IE ,__Runoff Area= 389
©}"| Runoff Volume=1 154 af
.| Runoff ueptn>0
.11 Flow Length =8,/
- _Tc—32 0 min__

Flow (cfs)
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Summary for Subcatchment 8S: WEST of REROUTED DRY WASH/ EAST of RAILROAD

Desert Shrub Range, poor, A Area=1255.6
Subtract Water Pond area=53.9 acres
Total Desert Shrub Range poor A Area=1201.7 acres

Runoff = 65.93cfs @ 8.93 hrs, Volume= 64.403 af, Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

94.800 87 Desert shrub range, Poor, HSG C
1,031.400 65 Desert shrub range, Poor, HSG A

1,126.200 67 Weighted Average

1,126.200 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 300 0.0140 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
6.9 725 0.0120 1.76 Shallow Concentrated Flow, Unpaved

Unpaved Kv=16.1 fps
35.7 7,810 0.0050 3.64 43.74 Channel Flow,

Area= 12.0 sf Perim= 18.0' r=0.67' n=0.022
5.9 100 0.0300 0.28 Sheet Flow,

Fallow n=0.050 P2=1.10"

54.2 8,935 Total

74
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Subcatchment 8S: WEST of REROUTED DRY WASH/ EAST of RAILROAD

Hydrograph

Type IA 24- hr 100 Year
Ralnfall 3. 25"

Flow (cfs)

Flow Length 8935'
B @ | o | ' Tc=54.2 min
CN 67
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Summary for Subcatchment 9S: EAST of REROUTED DRY WASH (INCLUDING DRY WASH)

Runoff = 4784 cfs@ 9.19 hrs, Volume= 38.157 af, Depth> 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

208.900 85 Desert shrub range, Poor, HSG C
293.600 63 Desert shrub range, Poor, HSG A

502.500 72 Weighted Average

502.500 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
81.4 5,350 0.0120 1.10 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

Subcatchment 9S: EAST of REROUTED DRY WASH (INCLUDING DRY WASH)
Hydrograph

Type IA 24-hr 100 Year
. . ‘Rainfall=3. 25"
A Runoff Area—502 500 ac

Flow (cfs)
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Summary for Subcatchment 10S: NORTH SECTION

Runoff = 8269cfs@ 9.74 hrs, Volume= 54.868 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |IA 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

16.300 65 Desert shrub range, Poor, HSG A
357.800 87 Desert shrub range, Poor, HSG C

374.100 86 Weighted Average

374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.8 fps
24.2 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022

133.2 9,425 Total

Subcatchment 10S: NORTH SECTION
Hydrograph

Type IA 24 hr 100 Year
: ~Rainfall=3.25"

Runoff Area—374 100 ac”

Runoff Depth>1 76" .
Flow Length 9 425'

Flow (cfs)
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Summary for Subcatchment 13S: Water Ponds

Runoff = 1.00cfs @ 8.10 hrs, Volume= 1.195 af, Depth> 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description
26.600 63 Desert shrub range, Poor, HSG A

26.600 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.8 100 0.0150 0.21 Sheet Flow,

Fallow n=0.050 P2=1.10"

Subcatchment 13S: Water Ponds
Hydrograph

Runoff Depth>0.54"
Flow Length=100"

- Slope=0.0150 /'
Tc=7.8 min

CN=63

Flow (cfs)
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Summary for Reach 2R: SR 14 to RR

Inflow Area = 548.000 ac, 0.00% Impervious, Inflow Depth > 0.94" for 100 Year event
Inflow = 74.42 cfs @ 8.30 hrs, Volume= 43.110 af
Outflow = 59.56 cfs @ 9.03 hrs, Volume= 41.425 af, Atten=20%, Lag= 43.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.00 fps, Min. Travel Time= 23.9 min
Avg. Velocity = 4.83 fps, Avg. Travel Time= 29.6 min

Peak Storage= 85,311 cf @ 8.63 hrs, Average Depth at Peak Storage= 1.52'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 296.80 cfs

2.00" x 3.00" deep channel, n=0.030

Side Slope Z-value= 3.0 /' Top Width= 20.00'
Length= 8,590.0' Slope=0.0180"/"

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR

Hydrograph
O . : : v : 1 Inflow
ot . Avg. Depth=1.52"
60 . ; - Max Vel=600fps
oo B }  L=8,590.0'
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Summary for Reach 5R: RR Crossing to POI 3

[61] Hint: Exceeded Reach 2R outlet invert by 0.91" @ 10.15 hrs

Inflow Area = 937.400 ac, 0.00% Impervious, Inflow Depth > 0.75" for 100 Year event
Inflow = 7311 cfs@ 9.04 hrs, Volume= 58.579 af
Outflow = 56.17 cfs @ 11.04 hrs, Volume= 52.756 af, Atten=23%, Lag= 119.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.83 fps, Min. Travel Time= 54.6 min
Avg. Velocity = 4.14 fps, Avg. Travel Time= 63.8 min

Peak Storage= 184,177 cf @ 10.13 hrs, Average Depth at Peak Storage= 0.91'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 238.77 cfs

10.00' x 2.00' deep channel, n=0.022

Side Slope Z-value=3.0"/" Top Width= 22.00'
Length= 15,850.0' Slope= 0.0077 /'

Inlet Invert=2,172.00", Outlet Invert= 2,050.00'

Reach 5R: RR Crossing to POI 3

Hydrograph
e L —
80" O Outflow
754 Inflow Area 937 400 ac
e | Avg Depth 0.91'
60 Max Vel 4. 83 fpsj‘
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Summary for Pond 7P: POl 1 Combined Flow-Post Construction

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2,940.200 ac, 0.00% Impervious, Inflow Depth > 0.78" for 100 Year event
Inflow = 17549 cfs @ 11.01 hrs, Volume= 191.189 af
Primary = 175.49 cfs @ 11.01 hrs, Volume= 191.189 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 7P: POI 1 Combined Flow-Post Construction
Hydrograph

1 Inflow
O Primary
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Summary for Pond 11P: POI 2 Detention Area

Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth > 1.76" for 100 Year event
Inflow = 82.69cfs@ 9.74 hrs, Volume= 54.868 af

Outflow = 4476 cfs @ 12.65 hrs, Volume= 47.323 af, Atten=46%, Lag= 174.7 min
Discarded = 9.28 cfs @ 12.65 hrs, Volume= 11.450 af

Primary = 35.47 cfs @ 12.65 hrs, Volume= 35.873 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=2,051.92' @ 12.65 hrs Surf.Area= 46.021 ac Storage= 12.617 af

Plug-Flow detention time= 179.5 min calculated for 47.225 af (86% of inflow)
Center-of-Mass det. time= 103.2 min ( 956.3 - 853.0 )

Volume Invert  Avail.Storage Storage Description
#1 2,051.50' 44.100 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
2,051.50 14.500 0.000 0.000
2,052.00 52.300 16.700 16.700
2,052.50 57.300 27.400 44.100
Device Routing Invert Qutlet Devices
#1 Discarded 2,051.50" 0.200 in/hr Exfiltration over Surface area
#2  Primary 2,051.50' 26.6 deg x 40.0' long Sharp-Crested Vee/Trap Weir C= 2.63

Discarded OutFlow Max=9.28 cfs @ 12.65 hrs HW=2,051.92" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 9.28 cfs)

Primary OutFlow Max=35.47 cfs @ 12.65 hrs HW=2,051.92" (Free Discharge)
2=Sharp-Crested Vee/Trap Weir (Weir Controls 35.47 cfs @ 2.12 fps)

&
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POST Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 31

Summary for Pond 12P: POI 3

Removed 53.9 acres of Water Ponds

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2,566.100 ac, 0.00% Impervious, Inflow Depth > 0.73" for 100 Year event
Inflow 144.08 cfs @ 10.75 hrs, Volume= 155.316 af
Primary 144.08 cfs @ 10.75 hrs, Volume= 155.316 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 12P: POI 3
Hydrograph

[1 Inflow
0 Primary

sof - EEsl > \Inflow Area=2,566.100 ac
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POST - North Detention Area

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Printed 02/21/2008
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
16.300 65 Desert shrub range, Poor, HSG A (10S)
357.800 87 Desert shrub range, Poor, HSG C (108)
374.100 TOTAL AREA

8Ce



POST - North Detention Area

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Printed 02/21/2008
Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Goup Numbers
16.300 HSG A 108

0.000 HSG B
357.800 HSG C 10S
0.000 HSG D
0.000 Other
374.100 TOTAL AREA

an



POST - North Detention Area Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=1.32"
Flow Length=9,425' T¢=133.2 min CN=86 Runoff=20.39 cfs 41.069 af

Pond 11P: Detention Area Peak Elev=2,051.65' Storage=3.091 af Inflow=20.39 cfs 41.069 af
Discarded=5.25 cfs 28.147 af Primary=7.84 cfs 12.922 af Outflow=13.09 cfs 41 .069 af

Total Runoff Area = 374.100 ac Runoff Volume = 41.069 af Average Runoff Depth = 1.32"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac

88



POST - North Detention Area Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 10S: NORTH SECTION

Runoff = 20.39cfs @ 40.99 hrs, Volume= 41.069 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Area (ac) CN Description

16.300 65 Desert shrub range, Poor, HSG A
357.800 87  Desert shrub range, Poor, HSG C

374.100 86 Weighted Average

374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.8 fps
24.2 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022

133.2 9,425 Total

Subcatchment 10S: NORTH SECTION

Hydrograph
oo ... % et : Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm
ol N S ... ... Rainfali=2.59"
s B DR~ T " Runoff Area=374.100 ac
74 . Runoff Voiume=41.069 af
165" ) ‘ Ruqoff Dgpth=1.32"
153" ... .Flow Length=9,425'
143 Tc=133.2 min
TKE O ... .CN=86

Flow (cfs)
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POST - North Detention Area Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 6

Summary for Pond 11P: Detention Area

Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth = 1.32" for 5 Day- 10 Year Storm event
Inflow = 20.39 cfs @ 40.99 hrs, Volume= 41.069 af

Outflow = 13.09 cfs @ 43.14 hrs, Volume= 41.069 af, Atten=36%, Lag=128.7 min
Discarded = 5.25cfs @ 43.14 hrs, Volume= 28.147 af

Primary = 7.84cfs @ 43.14 hrs, Volume= 12.922 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=2,051.65' @ 43.14 hrs Surf.Area= 26.030 ac Storage= 3.091 af

Plug-Flow detention time= 115.3 min calculated for 41.069 af (100% of inflow)
Center-of-Mass det. time= 115.2 min ( 4,201.9 - 4,086.7 )

Volume Invert  Avail.Storage Storage Description
#1 2,051.50' 44.100 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
2,051.50 14.500 0.000 0.000
2,052.00 52.300 16.700 16.700
2,052.50 57.300 27.400 44.100
Device Routing Invert Outlet Devices
#1  Discarded 2,051.50" 0.200 in/hr Exfiltration over Surface area
#2  Primary 2,051.50' 26.6 deg x 40.0' long Sharp-Crested Vee/Trap Weir C= 2.63

Discarded OutFlow Max=5.25 cfs @ 43.14 hrs HW=2,051.65" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 5.25 cfs)

Primary OutFlow Max=7.84 cfs @ 43.14 hrs HW=2,051.65"' (Free Discharge)
L2=Sharp-Crested Vee/Trap Weir (Weir Controls 7.84 cfs @ 1.28 fps)

10



POST - North Detention Area
Prepared by Carlton Engineering, Inc

Type IA 24-hr 120.00 hrs 5 Day- 10 Year Storm Rainfall=2.59"
Printed 02/21/2008

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 7
Pond 11P: Detention Area
Hydrograph
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POST - North Detention Area Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 8

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=0.83"
Flow Length=9,425' Tc¢=133.2 min CN=86 Runoff=31.73 cfs 25.762 af

Pond 11P: Detention Area Peak Elev=2,051.71' Storage=4.670 af Inflow=31.73 cfs 25.762 af
Discarded=6.10 cfs 10.275 af Primary=12.54 cfs 15.486 af Outflow=18.65 cfs 25.762 af

Total Runoff Area = 374.100 ac Runoff Volume = 25.762 af Average Runoff Depth = 0.83"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac

T2



POST - North Detention Area
Prepared by Carlton Engineering, Inc

Type IA 24-hr 10 Year Rainfall=1.97"

Printed 02/21/2008

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 9
Summary for Subcatchment 10S: NORTH SECTION
Runoff = 31.73cfs @ 9.91 hrs, Volume= 25.762 af, Depth= 0.83"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type |IA 24-hr 10 Year Rainfall=1.97"
Area (ac) CN Description
16.300 65 Desert shrub range, Poor, HSG A
357.800 87 Desert shrub range, Poor, HSG C
374.100 86 Weighted Average
374.100 Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps
24.2 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0"' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0"' r=0.67' n=0.022
133.2 9,425 Total
Subcatchment 10S: NORTH SECTION
Hydrograph
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POST - North Detention Area ' Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 10

Summary for Pond 11P: Detention Area

Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth = 0.83" for 10 Year event

Inflow = 31.73cfs@ 9.91 hrs, Volume= 25.762 af
Outflow = 18.65cfs @ 13.46 hrs, Volume= 25.762 af, Atten= 41%, Lag=213.3 min
Discarded = 6.10cfs @ 13.46 hrs, Volume= 10.275 af
Primary = 12.54 cfs @ 13.46 hrs, Volume= 15.486 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=2,051.71' @ 13.46 hrs Surf.Area= 30.272 ac Storage= 4.670 af

Plug-Flow detention time= 169.6 min calculated for 25.754 af (100% of inflow)
Center-of-Mass det. time= 169.6 min ( 1,115.0 - 945.3 )

Volume Invert  Avail.Storage Storage Description
#1 2,051.50' 44.100 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
2,051.50 14.500 0.000 0.000
2,052.00 52.300 16.700 16.700
2,052.50 57.300 27.400 44.100
Device Routing Invert Outlet Devices

#1 Discarded 2,051.50" 0.200 in/hr Exfiltration over Surface area
#2  Primary 2,051.50" 26.6 deg x 40.0' long Sharp-Crested Vee/Trap Weir C=2.63

Discarded OutFlow Max=6.10 cfs @ 13.46 hrs HW=2,051.71" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 6.10 cfs)

Primary OutFlow Max=12.54 cfs @ 13.46 hrs HW=2,051.71" (Free Discharge)
t—2=Sharp-Cre$ted Vee/Trap Weir (Weir Controls 12.54 cfs @ 1.50 fps)

T



POST - North Detention Area

Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 11

Flow (cfs)
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POST - North Detention Area Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 12

Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 10S: NORTH SECTION Runoff Area=374.100 ac  0.00% Impervious Runoff Depth=1.88"
Flow Length=9,425' Tc=133.2 min CN=86 Runoff=82.69 cfs 58.567 af

Pond 11P: Detention Area Peak Elev=2,051.92' Storage=12.617 af Inflow=82.69 cfs 58.567 af
Discarded=9.28 cfs 15.758 af Primary=35.47 cfs 42.808 af Outflow=44.76 cfs 58.567 af

Total Runoff Area = 374.100 ac Runoff Volume = 58.567 af Average Runoff Depth = 1.88"
100.00% Pervious = 374.100 ac  0.00% Impervious = 0.000 ac

e



POST - North Detention Area
Prepared by Carlton Engineering, Inc

Type IA 24-hr 100 Year Rainfall=3.25"

Printed 02/21/2008

HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 13
Summary for Subcatchment 10S: NORTH SECTION
Runoff = 82.69cfs@ 9.74 hrs, Volume= 58.567 af, Depth= 1.88"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"
Area (ac) CN Description
16.300 65 Desert shrub range, Poor, HSG A
357.800 87 Desert shrub range, Poor, HSG C
374.100 86 Weighted Average
374.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
86.7 725 0.0060 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps
242 5,300 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0' r=0.67' n=0.022
14.2 3,100 0.0050 3.64 43.74 Channel Flow,
Area= 12.0 sf Perim=18.0" r=0.67' n=0.022
133.2 9,425 Total
Subcatchment 10S: NORTH SECTION
Hydrograph
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POST - North Detention Area Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 14

Summary for Pond 11P: Detention Area

Inflow Area = 374.100 ac, 0.00% Impervious, Inflow Depth = 1.88" for 100 Year event

Inflow = 82.69cfs @ 9.74 hrs, Volume= 58.567 af
Outflow = 4476 cfs @ 12.65 hrs, Volume= 58.567 af, Atten= 46%, Lag= 174.7 min
Discarded = 9.28 cfs @ 12.65 hrs, Volume= 15.758 af
Primary = 35.47 cfs @ 12.65 hrs, Volume= 42.808 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=2,051.92' @ 12.65 hrs Surf.Area= 46.021 ac Storage= 12.617 af

Plug-Flow detention time= 192.1 min calculated for 58.549 af (100% of inflow)
Center-of-Mass det. time= 192.1 min ( 1,087.0 - 894.9)

Volume Invert  Avail.Storage Storage Description
#1 2,051.50' 44,100 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
2,051.50 14.500 0.000 0.000
2,052.00 52.300 16.700 16.700
2,052.50 57.300 27.400 44.100
Device Routing Invert Outlet Devices

#1 Discarded 2,051.50" 0.200 in/hr Exfiltration over Surface area
#2  Primary 2,051.50' 26.6 deg x 40.0' long Sharp-Crested Vee/Trap Weir C=2.63

Discarded OutFlow Max=9.28 cfs @ 12.65 hrs HW=2,051.92" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 9.28 cfs)

Primary OutFlow Max=35.47 cfs @ 12.65 hrs HW=2,051.92" (Free Discharge)
L2=Sharp-Crested Vee/Trap Weir (Weir Controls 35.47 cfs @ 2.12 fps)

&



POST - North Detention Area Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 02/21/2008
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Pond 11P: Detention Area

Hydrograph
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POST 10 Yr Rational Method

Prepared by Carlton Engineering, Inc
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC

Printed 01/23/2008
Page 2

Area Listing (all nodes)

Area C Description
(acres) (subcatchment-numbers)
493.100 0.01 (13S8,14S,15S)
115.100 0.07 (19S)
111.600 0.10 (17S)
121.100 0.18 (20S)
119.900 0.25 (218)
60.000 0.30 (18S)
128.100 0.36 (228)
126.200 0.39 (23S)
1,275.100 TOTAL AREA
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POST 10 Yr Rational Method

Prepared by Carlton Engineering, Inc Printed 01/23/2008
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D
1,275.100 Other 138, 148, 158, 178, 188, 19S, 208, 218, 228, 23S
1,275.100 TOTAL AREA

joz



POST 10 Yr Rati CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-6.00 hrs, dt=0.01 hrs, 601 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 13S: Shed A Runoff Area=155.100 ac 0.00% Impervious Runoff Depth=0.01"
Flow Length=7,725" Tc=101.1 min C=0.01 Runoff=0.69 cfs 0.095 af

Subcatchment 14S: Shed B Runoff Area=168.800 ac  0.00% Impervious Runoff Depth=0.01"
Flow Length=8,625' Tc=101.6 min C=0.01 Runoff=0.74 cfs 0.103 af

Subcatchment 15S: Shed C Runoff Area=169.200 ac  0.00% Impervious Runoff Depth=0.01"
Flow Length=8,625" Tc=93.4 min C=0.01 Runoff=0.76 cfs 0.105 af

Subcatchment 17S: Shed K Runoff Area=111.600 ac 0.00% Impervious Runoff Depth=0.07"
Flow Length=5,800" Tc=84.6 min C=0.10 Runoff=5.01 cfs 0.690 af

Subcatchment 18S: Shed J Runoff Area=60.000 ac 0.00% Impervious Runoff Depth=0.22"
Flow Length=6,740" Tc=26.7 min C=0.30 Runoff=8.08 cfs 1.113 af

Subcatchment 19S: Shed E Runoff Area=115.100 ac  0.00% Impervious Runoff Depth=0.05"
Flow Length=5,800" Tc=115.2 min C=0.07 Runoff=3.13 cfs 0.432 af

Subcatchment 20S: Shed F Runoff Area=121.100 ac 0.00% Impervious Runoff Depth=0.12"
Flow Length=4,830" Tc=109.4 min C=0.18 Runoff=8.93 cfs 1.232 af

Subcatchment 21S: Shed G Runoff Area=119.900 ac 0.00% Impervious Runoff Depth=0.16"
Flow Length=6,230' Tc=118.4 min C=0.25 Runoff=11.34 cfs 1.565 af

Subcatchment 22S: Shed H Runoff Area=128.100 ac  0.00% Impervious Runoff Depth=0.16"
Flow Length=6,230" Tc=166.3 min C=0.36 Runoff=12.42 c¢fs 1.714 af

Subcatchment 23S: Shed | Runoff Area=126.200 ac  0.00% Impervious Runoff Depth=0.18"
Flow Length=6,225" Tc=161.4 min C=0.39 Runoff=13.66 cfs 1.885 af

Reach 8R: Thru Shed K to Dry Wash Avg. Depth=0.40" Max Vel=2.50 fps Inflow=13.08 cfs 1.802 af
n=0.022 L=4,770.0' S=0.0057'/" Capacity=62.74 cfs Outflow=12.14 cfs 1.763 af

Total Runoff Area = 1,275.100 ac Runoff Volume = 8.932 af Average Runoff Depth = 0.08"
100.00% Pervious = 1,275.100 ac  0.00% Impervious = 0.000 ac

10



POST 10 Yr Rati CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Prepared by Carlton Engineering, Inc Printed 01/23/2008
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Summary for Subcatchment 13S: Shed A

[48] Hint: Peak<CiA due to short duration
Runoff = 0.69cfs@ 1.67 hrs, Volume= 0.095 af, Depth= 0.01"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description

155.100 0.01

155.100 Pervious Area

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

6.1 300 0.0120 0.82 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
61.3 725 0.0120 0.20 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

33.7 6,700 0.0050 3.31 33.44 Channel Flow,
Area= 10.1 sf Perim=17.5" r=0.58'
n=0.022 Earth, clean & straight

1011 7,725 Total

Subcatchment 13S: Shed A

Hydrograph
O~7': ’ ' .CA-Kern County-FPLE Project Site.10-Year .
0.65F | Duration=100 min,
06_f a i Inten=0.45 in/hr
B : Runoff Area=155.100 ac
0554 | Runoff Volume=0.095 af
0.5 " ‘ Runoff Depth=0.01"
s Jrom e S - Flow Length=7,725'
L 044 C=0.01
© .35
w 4 -
0.35
0259
024
0154 |
0.15
0.05¢
04 l .
0 1 2 3 4 5 6

Time (hours)

104
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Summary for Subcatchment 14S: Shed B

[48] Hint: Peak<CiA due to short duration
Runoff = 0.74cfs@ 1.67 hrs, Volume= 0.103 af, Depth= 0.01"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description

168.800 0.01

168.800 Pervious Area

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

6.1 300 0.0120 0.82 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
61.3 725 0.0120 0.20 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

34.2 7,600 0.0050 3.70 48.49 Channel Flow,
Area= 13.1 sf Perim=19.2' r=0.68"' n=0.022

101.6 8,625 Total

Subcatchment 14S: Shed B
Hydrograph

.

. ... .CA-Kern County-FPLE Project Site 10-Year _
Duration=100 min,

-‘ " inten=0.45"infhr

- - - - - Runoff-Area=168:800 ac"
: Runoff Volume=0.103 af
... Runoff Depth=0.01"
Flow Length=8,625'

¢ Tc=101.6 min

Flow (cfs)

Time (hours)

|05
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Summary for Subcatchment 15S: Shed C

Runoff = 0.76 cfs@ 1.56 hrs, Volume= 0.105 af, Depth= 0.01"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C  Description

169.200 0.01

169.200 Pervious Area

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

57 300 0.0140 0.87 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
53.7 725 0.0140 0.22 Shallow Concentrated Flow, Unpaved
Kv= 1.9 fps

34.0 7,600 0.0050 3.73 49.56 Channel Flow,
Area= 13.3 sf Perim=19.3' r=0.69' n=0.022

93.4 8,625 Total

Subcatchment 15S: Shed C

Hydrograph
o8 L R N N S
0754 ’ ; CA-Kern County-FPLE Project Site 10-Year
I N 1 Duration=100 min,
065 - . Runoff.Area=169.200 ac -
0.64 " Runoff Volume=0.105 af
0551 Runoff Depth=0.01"

A Flow Length=g 625

T .—0OD A
TU=J9.%4 11111

. .C=0.01.

Flow (cfs)

Time (hours)

1000
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Summary for Subcatchment 17S: Shed K

1.41 hrs, Volume= 0.690 af, Depth= 0.07"

Runoff 5.01 cfs @

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac)

C Description

111.600 0.10

111.600

Pervious Area

Tc
(min)

Length

(feet)

Slope Velocity Capacity

(ft/ft)

(ft/sec)

Description
(cfs)

5.7

571

21.8

300
730

4,770

0.0140

0.0140

0.0050

0.87

0.21

3.64

Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps
Channel Flow,
Area= 10.0 sf Perim= 15.0' r=0.67' n=0.022

36.45

84.6

Flow (cfs)

5,800

Total

Subcatchment 17S: Shed K
Hydrograph

CA-Kern County-FPLE Projéct Site 10-Year
Duration=100 min,
Inten=0.45 in/hr
Runoff Area=111.600 ac
Runoff Volume=0.690 af
Runoff Depth=0.07"
Flow Length=5,800"
Co e Te=84.0 min

C=0.10

Time (hours)

{oll
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Summary for Subcatchment 18S: Shed J

Runoff = 8.08 cfs@ 0.45 hrs, Volume= 1.113 af, Depth= 0.22"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description
60.000 0.30
60.000 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.7 100 0.0100 0.61 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
24.0 6,640 0.0080 4.61 46.10 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n= 0.022

26.7 6,740 Total

Subcatchment 18S: Shed J
Hydrograph

’ : ; CA-Kern County-FPLE Project Site 10-Year
Duration=100 min,
ST T "Inten=0.45Tn/hr
: Runoff Area=60.000 ac
i« - Runoff Volume=1.113.af -
Runoff Depth=0.22"
__ Flow Length=6,740"
Tc=26.7 min
C=0.30

Flow (cfs)

Time (hours)

|0%
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Summary for Subcatchment 19S: Shed E

[48] Hint: Peak<CiA due to short duration

Runoff = 3.13cfs@ 1.67 hrs, Volume= 0.432 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description
115.100 0.07
115.100

Pervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity

(f/ft)

(ft/sec)

(cfs)

Description

6.8

85.5

22.9

300
730

4,770

0.0090
0.0090

0.0050

0.73

0.14

3.48

39.28

Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
Shallow Concentrated Flow, Unpaved
Kv= 1.5 fps
Channel Flow,
Area= 11.3 sf Perim=18.2"' r=0.62' n= 0.022

115.2

5,800

Total

Subcatchment 19S: Shed E
Hydrograph

= CA-Kern County-FPLE Project Site 10-Year
Duration=100 min,
Inten=0.45 in/hr

Runoff Area=115.100 ac
Runoff Volume=0.432 af
Runoff Depth=0.05"

- - - Flow Length=5,800"
¢ Tc=115.2 min

| C=0.07

Flow (cfs)

Time (hours)

10y
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Summary for Subcatchment 20S: Shed F

[48] Hint: Peak<CiA due to short duration
Runoff = 8.93cfs@ 1.67 hrs, Volume= 1.232 af, Depth= 0.12"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description

121.100 0.18

121.100 Pervious Area

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

6.8 300 0.0090 0.73 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"

85.5 730 0.0090 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.5 fps
17.1 3,800 0.0050 3.71 48.94 Channel Flow,
Area= 13.2 sf Perim=19.3"' r=0.68' n=0.022

109.4 4,830 Total

Subcatchment 20S: Shed F
Hydrograph

CA-Kern County-FPLE Project Site 10-Year
e Duration=100.min,
Inten=0.45 in/hr

Runoff Area=121.100 ac .
Runoff Volume=1.232 af
. .Runoff Depth=0.12"
Flow Length=4,830"
. Te=109.4 min

: C=0.18

Flow (cfs)

Time (hours)

1o
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Summary for Subcatchment 21S: Shed G

[48] Hint: Peak<CiA due to short duration
Runoff = 11.34cfs@ 1.67 hrs, Volume= 1.565 af, Depth= 0.16"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description

119.900 0.25

119.900 Pervious Area

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

6.8 300 0.0090 0.73 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
85.5 730 0.0090 0.14 Shallow Concentrated Flow, Unpaved
Kv= 1.5 fps

26.1 5,200 0.0050 3.32 33.86 Channel Flow,
Area= 10.2 sf Perim=17.6' r=0.58' n=0.022

118.4 6,230 Total

Subcatchment 21S: Shed G
Hydrograph

CA-Kern County-FPLE Projéct Site 10-Year

: Duration=100 min,
Inten=0.45 in/hr
Runoff-Area=119.900-ac
Runoff Volume=1.565 af
- Runoff Depth=0:16""
.. Flow Length=6,230"_

¢ Tc=118.4 min
. C=0.25

Flow (cfs)

Time (hours)

[N
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Summary for Subcatchment 22S: Shed H
[48] Hint: Peak<CiA due to short duration
Runoff = 1242 cfs @ 1.67 hrs, Volume= 1.714 af, Depth= 0.16"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description
128.100 0.36
128.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
130.9 730 0.0060 0.09 Shallow Concentrated Flow, Unpaved

Kv=1.2 fps
27.3 5200 0.0050 3.17 29.18 Channel Flow,
Area= 9.2 sf Perim=17.0' r=0.54' n=0.022

166.3 6,230 Total

Subcatchment 22S: Shed H
Hydrograph

:~ ~~ CA=Kern County-FPLE Project Site10-Year-
: . Duration=100 min,

: Inten=0.45 in/hr
B 'RUnOff”A:rea=1'28:100"acm
. Runoff Volume=1.714 af

. Runoif Depth=0.716"
¢ .Tc=166.3 min_

Flow (cfs)

o
o

Time (hours)

1\Z
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Summary for Subcatchment 23S: Shed |

[48] Hint: Peak<CiA due to short duration
Runoff = 13.66cfs@ 1.67 hrs, Volume= 1.885 af, Depth= 0.18"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 10-Year Duration=100 min, Inten=0.45 in/hr

Area (ac) C Description
126.200 0.39
126.200 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUft)  (ft/sec) (cfs)
7.9 300 0.0063 0.63 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
130.0 725 0.0060 0.09 Shallow Concentrated Flow, Unpaved
Kv=1.2 fps

23.5 5,200 0.0065 3.68 34.96 Channel Flow,
Area= 9.5 sf Perim=17.1'" r=0.56' n=0.022

161.4 6,225 Total

Subcatchment 23S: Shed |
Hydrograph

147 CA-Kern County-FPLE Projéct Site 10-Year
137 : Duration=100 min,
] f R et
<= - - - - Runoff-Area=126:200-ac"

w ot ... Runoff Volume=1.885 af.
: Runoff Depth=0.18"
C Flow Lengthts 225"

€=0.39

Flow (cfs)

Time (hours)

W5
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Summary for Reach 8R: Thru Shed K to Dry Wash

Inflow Area = 171.600 ac, 0.00% Impervious, Inflow Depth = 0.13" for 10-Year event
Inflow = 13.08 cfs @ 1.41 hrs, Volume= 1.802 af
Outflow = 1214 cfs @ 2.24 hrs, Volume= 1.763 af, Atten= 7%, Lag=49.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.50 fps, Min. Travel Time= 31.8 min
Avg. Velocity = 1.33 fps, Avg. Travel Time= 59.8 min

Peak Storage= 23,144 cf @ 1.71 hrs, Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 62.74 cfs

10.00' x 1.00' deep channel, n=0.022

Side Slope Z-value=5.0"/" Top Width= 20.00'
Length=4,770.0' Slope= 0.0057 /'

Inlet Invert= 2,120.50', Outlet Invert=2,093.30'

Reach 8R: Thru Shed K to Dry Wash

Hydrograph

-

B | ~ Inflow Area=171.600 ac

12 . e Avg: Depih=0;40’--

" ~ Max\Vel=2.50 fps

| n=0.022
g 8- S S L=4,7700'
3 7 o H S= 0 0057 '/"
| ~ Capacity=62.74 cfs

3

| 22

0 1 2 3 4 5 6

Time (hours)

4
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Area Listing (all nodes)

Area C Description

(acres) (subcatchment-numbers)
604.700 0.21 (13S,14S,158,17S)
115.100 0.39 (19S)

60.000 0.45 (18S)
121.100 0.50 (20S)
119.900 0.54 (218)
128.100 0.60 (228)
126.200 0.62 (23S)

1,275.100 TOTAL AREA

I\
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D
1,275.100 Other 138, 148, 158, 17S, 188, 198, 20S, 215, 22S, 23S
1,275.100 TOTAL AREA

A
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Time span=0.00-6.00 hrs, dt=0.01 hrs, 601 points

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Subcatchment 13S:

Subcatchment 148S:

Subcatchment 15S:

Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Reach 8R: Thur Shed K to Dry Wash

Shed A

Shed B

Shed C

Shed K

Shed J

Shed E

Shed F

Shed G

Shed H

Shed |

Runoff Area=155.100 ac  0.00% Impervious Runoff Depth=0.28"
Flow Length=7,725' Tc=101.1 min C=0.21 Runoff=26.47 cfs 3.652 af

Runoff Area=168.800 ac 0.00% Impervious Runoff Depth=0.28"
Flow Length=8,625'" Tc=101.6 min C=0.21 Runoff=28.67 cfs 3.955 af

Runoff Area=169.200 ac 0.00% Impervious Runoff Depth=0.29"
Flow Length=8,625' Tc=93.4 min C=0.21 Runoff=29.24 cfs 4.028 af

Runoff Area=111.600 ac 0.00% Impervious Runoff Depth=0.29"
Flow Length=5,800" Tc=84.6 min C=0.21 Runoff=19.29 cfs 2.657 af

Runoff Area=60.000 ac 0.00% Impervious Runoff Depth=0.61"
Flow Length=6,740" Tc=26.7 min C=0.45 Runoff=22.22 c¢fs 3.061 af

Runoff Area=115.100 ac 0.00% Impervious Runoff Depth=0.46"
Flow Length=5,800" Tc=115.2 min C=0.39 Runoff=32.01 cfs 4.417 af

Runoff Area=121.100 ac 0.00% Impervious Runoff Depth=0.62"
Flow Length=4,830" Tc=109.4 min C=0.50 Runoff=45.47 cfs 6.274 af

Runoff Area=119.900 ac  0.00% Impervious Runoff Depth=0.62"
Flow Length=6,230" Tc=118.4 min C=0.54 Runoff=44.93 cfs 6.199 af

Runoff Area=128.100 ac  0.00% Impervious Runoff Depth=0.49"
Flow Length=6,230" Tc=166.3 min C=0.60 Runoff=37.97 cfs 5.239 af

Runoff Area=126.200 ac  0.00% Impervious Runoff Depth=0.52"
Flow Length=6,225' Tc=161.4 min C=0.62 Runoff=39.83 cfs 5.496 af

Avg. Depth=0.79" Max Vel=3.66 fps Inflow=41.51 cfs 5.718 af

n=0.022 L=4,770.0' S=0.0057'/" Capacity=62.74 cfs Outflow=40.04 cfs 5.673 af

Total Runoff Area = 1,275.100 ac Runoff Volume = 44.980 af Average Runoff Depth = 0.42"

100.00% Pervious = 1,275.100 ac  0.00% Impervious = 0.000 ac

B¥s)
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Summary for Subcatchment 13S: Shed A

[48] Hint: Peak<CiA due to short duration
Runoff = 26.47 cfs@ 1.67 hrs, Volume= 3.652 af, Depth= 0.28"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description

155.100 0.21

155.100 Pervious Area

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

6.1 300 0.0120 0.82 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
61.3 725 0.0120 0.20 Shallow Concentrated Flow, Unpaved
Kv=1.8 fps

33.7 6,700 0.0050 3.31 33.44 Channel Flow,
Area= 10.1 sf Perim=17.5" r=0.58'

n=0.022 Earth, clean & straight

1011 7,725 Total

Subcatchment 13S: Shed A

Hydrograph
:; ,
28-f : : ;
253 CA-Kern County-FPLE Project Site 100-Year
i Duration=100 min,
24y ... Inten=0.82 in/hr_
22 Runoff Area=155.100 ac
k| : Runoff Volume=3.652 af
204 e ..Runoff Depth=0.28".
18- Flow Length=7,725'
Z 6 © Te=101.1 min
RS i CF0.21.
3 14
. :
12': i
10
8t
6
“
24
0 pe

Time (hours)
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Summary for Subcatchment 14S: Shed B

[48] Hint: Peak<CiA due to short duration
Runoff = 28.67cfs@ 1.67 hrs, Volume= 3.955 af, Depth= 0.28"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C  Description

168.800 0.21

168.800 Pervious Area

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

6.1 300 0.0120 0.82 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
61.3 725 0.0120 0.20 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

34.2 7,600 0.0050 3.70 48.49 Channel Flow,
Area= 13.1 sf Perim=19.2' r=0.68' n=0.022

101.6 8,625 Total

Subcatchment 14S: Shed B

Hydrograph
2 5 -' : ’ [T}
£ . - e : e O Runoff
1 CA-Kern County-FPLE Project Site 100-Year
28~ . . .
] ‘ Duration=100 min,
26 ... Inten=0.82in/hr
24 . Runoff Area=168.800 ac
) 2: ) Runoff Voiume=3.955 af
; e Runoff Depth=0:28"
20§ twww...FlowLength=8,625"
@ 184 ¢ Tc=101.6 min
= 1 C=0.21
3 16‘; )
(=] b
i 144
124
10-
8
45
0- .
0 1 2 3 4 5 6

Time (hours)

|20
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Summary for Subcatchment 15S: Shed C

Runoff = 29.24cfs @ 1.56 hrs, Volume= 4.028 af, Depth= 0.29"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt=0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description

169.200 0.21

169.200 Pervious Area

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

5.7 300 0.0140 0.87 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"

53.7 725 0.0140 0.22 Shallow Concentrated Flow, Unpaved

Kv= 1.9 fps
34.0 7,600 0.0050 3.73 49.56 Channel Flow,
Area= 13.3 sf Perim=19.3" r=0.69' n=0.022

93.4 8,625 Total

Subcatchment 15S: Shed C
Hydrograph

29.24 cfs p

304 77 CA-Kern County-FPLE Project Site 100-Year
287 ~.'wwo.. ... Duration=100 min,.
26 Inten=0.82 in/hr
) 4_5 * Runoff Area=169.200 ac
p “ Runoff Volume=4.028af -
22 Runoff Depth=0.29"
204 ~ Flow Length=8,625'

Tc=93.4 min
C=0.21

Flow (cfs)
>
)

Time (hours)

12\
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Summary for Subcatchment 17S: Shed K

Runoff = 19.29cfs @ 1.41 hrs, Volume= 2.657 af, Depth= 0.29"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description

111.600 0.21

111.600 Pervious Area

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

57 300 0.0140 0.87 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
57.1 730 0.0140 0.21 Shallow Concentrated Flow, Unpaved
Kv= 1.8 fps

21.8 4,770 0.0050 3.64 36.45 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.022

846 5,800 Total

Subcatchment 17S: Shed K

Hydrograph

21& e e [ e f s

20 ; : 7
194 : v CA-Kern County-FPLE Project Site 100-Year

... Duration=100 min,

.. ....Inten=0.82in/hr
_ Runoff Area=111.600 ac
Runoff Volume=2.657 af
Runoff Depth=0.29"

Flow Length=5,800"

. ... .Tc=84.6 min

@ 12
’ C=0.21.

(cf

Flow

Time (hours)

P
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Summary for Subcatchment 18S: Shed J

Runoff = 2222 cfs @ 0.45 hrs, Volume= 3.061 af, Depth= 0.61"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description
60.000 0.45
60.000 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.7 100 0.0100 0.61 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"

24.0 6,640 0.0080 4.61 46.10 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.022

26.7 6,740 Total

Subcatchment 18S: Shed J
Hydrograph

qd 1. S N S
| g . ... CA-Kern County-FPLE Project.Site.100-Year-.
: ‘ Duration=100 min,

Inten=0.82 in/hr

Runoff Area=60.000 ac
Runoff Volume=3.061 af
" Runoff Depth=0.61""
Flow Length=6,740".

- -Tc=26.7 min
e G045

Time (hours)

123
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Summary for Subcatchment 19S: Shed E

[48] Hint: Peak<CiA due to short duration
Runoff = 32.01cfs@ 1.67 hrs, Volume= 4.417 af, Depth= 0.46"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description

115.100 0.39

115.100 Pervious Area

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

6.8 300 0.0090 0.73 Sheet Fiow,

Smooth surfaces n=0.011 P2=1.10"

85.5 730 0.0090 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.5 fps
229 4,770 0.0050 3.48 39.28 Channel Flow,
Area= 11.3 sf Perim=18.2"' r=0.62' n=0.022

115.2 5,800 Total

Subcatchment 19S: Shed E

Hydrograph
32+ . .. CA-Kern County-FPLE Project Site 100-Year
304 " . Duration=100 min,
285‘ : Isnten=0.82 in/hr
e | 7 Runoff Area=115.100"ac”
N g -Runoff-Vplume=4~.41'7'-af~~~
44*: - RUNOFF Depth=0.46" .
22+ ... Flow Length=5,800" .
g 204
B |
w bs
145
1254
10+
8+
6
4
0~ : -
0 1 2 3 4 5 6

Time (hours)

1Z4
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Summary for Subcatchment 20S: Shed F

[48] Hint: Peak<CiA due to short duration
Runoff = 4547 cfs @ 1.67 hrs, Volume= 6.274 af, Depth= 0.62"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C  Description

121.100 0.50

121.100 Pervious Area

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

6.8 300 0.0090 0.73 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"
85.5 730 0.0090 0.14 Shallow Concentrated Flow, Unpaved
Kv=1.5 fps

171 3,800 0.0050 3.71 48.94 Channel Flow,
Area= 13.2 sf Perim=19.3" r= 0.68' n=0.022

109.4 4,830 Total

Subcatchment 20S: Shed F
Hydrograph

e : : T
X CA-Kern County-FPLE Project Site 100-Year

,//Z/// " Duration=100 min,
<

.. Inten=0.82 in/hr
Runoff Area=121.100 ac

- Runoff-Volume=6.274-af -
Runoff Depth=0.62"

" Flow Length=4,830""

1. T¢=109.4 min

... C=0.50..

Flow (cfs)

L
4 5 6

Time (hours)
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Summary for Subcatchment 21S: Shed G

[48] Hint: Peak<CiA due to short duration
Runoff = 4493 cfs @ 1.67 hrs, Volume= 6.199 af, Depth= 0.62"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description

119.900 0.54

119.900 Pervious Area

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

6.8 300 0.0090 0.73 Sheet Flow,

Smooth surfaces n=0.011 P2=1.10"

85.5 730 0.0090 0.14 Shallow Concentrated Flow, Unpaved

Kv= 1.5 fps
26.1 5,200 0.0050 3.32 33.86 Channel Flow,
Area= 10.2 sf Perim=17.6"' r=0.58"' n=0.022

118.4 6,230 Total

Subcatchment 21S: Shed G

Hydrograph

50+ - ; ‘ . .

33:5 - CA-Kern County-FPLE Project Site 100-Year

42 : Duration=100 min,

a0’ - - Inten=0.82 in/hr-

384 - Runoff Area=119:900 ac

367 Runoff Volume=6.199 af

o Runoff Depth=0.62"

ol ... .Flow Length=6,230"
@ 28 : Tc=118.4 min
K2 26; ; i C=0,64-
3 243 .
20 f

20%// O

185 -

14

12

104 .

64

49,

2]

0= ; " 1 7

0 1 2 3 4 5 [¢]

Time (hours)
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Summary for Subcatchment 22S: Shed H

[48] Hint: Peak<CiA due to short duration
Runoff = 37.97cfs@ 1.67 hrs, Volume= 5.239 af, Depth= 0.49"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt=0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C  Description
128.100 0.60
128.100 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 300 0.0060 0.62 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
130.9 730 0.0060 0.09 Shallow Concentrated Flow, Unpaved
Kv=1.2 fps

27.3 5,200 0.0050 3.17 29.18 Channel Flow,
Area= 9.2 sf Perim=17.0' r=0.54' n=0.022

166.3 6,230 Total

Subcatchment 22S: Shed H
Hydrograph

424

38+ . .. 1 .. CA-Kern.County-FPLE Project.Site 100-Year

364 / - B, e e . Duration=100 min, ..

34 Inten=0.82.in/hr

32 Runoff Area=128.100 ac

304 Runoff Volume=5.239 af

28 -« w . . Runoff.Depth=0.49" .

264 Flow Length=6,230'
243 . Tc=166.3 min .

Flow (cfs)
N
N

0 ' 1 2 ' 3 ' i I ' 6
Time (hours)
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Summary for Subcatchment 23S: Shed |

[48] Hint: Peak<CiA due to short duration
Runoff = 39.83cfs@ 1.67 hrs, Volume= 5.496 af, Depth= 0.52"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-6.00 hrs, dt=0.01 hrs
CA-Kern County-FPLE Project Site 100-Year Duration=100 min, Inten=0.82 in/hr

Area (ac) C Description
126.200 0.62
126.200 Pervious Area

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

7.9 300 0.0063 0.63 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
130.0 725 0.0060 0.09 Shallow Concentrated Flow, Unpaved
Kv=1.2 fps

23.5 5,200 0.0065 3.68 34.96 Channel Flow,
Area= 9.5 sf Perim=17.1" r=0.56"' n=0.022

161.4 6,225 Total

Subcatchment 23S: Shed |

Hydrograph
429 | ;
40 X CA-Kern County-FPLE Project Site 100-Year
36 - Inten=0.82 in/hr
344 ) S, 'RUnOff"Area=1"26'.'200 ac”

L TR Runof‘fVolume=5.496 af-
Runoff Depth=0.52"

JTr T Flow Length=6,225"

" " Te=161.4'min”
C=0.62

Flow (cfs)

Time (hours)
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Summary for Reach 8R: Thur Shed K to Dry Wash

Inflow Area = 171.600 ac, 0.00% Impervious, Inflow Depth = 0.40" for 100-Year event
Inflow 4151cfs@ 1.41 hrs, Volume= 5.718 af
Outflow 40.04 cfs @ 2.05 hrs, Volume= 5.673 af, Atten= 4%, Lag= 38.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.66 fps, Min. Travel Time= 21.7 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 42.0 min

Peak Storage= 52,199 cf @ 1.69 hrs, Average Depth at Peak Storage= 0.79'
Bank-Full Depth=1.00", Capacity at Bank-Full= 62.74 cfs

10.00' x 1.00' deep channel, n=0.022

Side Slope Z-value=5.0"/" Top Width=20.00'
Length=4,770.0' Slope= 0.0057 /'

Inlet Invert= 2,120.50', Outlet Invert=2,093.30'

Reach 8R: Thur Shed K to Dry Wash

Hydrograph
ot Was Inflow Area=171.600 ac
,,,,,, B Avg .De pth=0 190
Max Vel=3.66 fps

n =0.022. .
... L.=4,770.0" |

Flow (cfs)

Time (hours)
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Reach

—

Above RR

Qe \0.&cFs
Q\oo: 15.5crs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
730.100 63 Desert shrub range, Fair, HSG A (1S,39)
231.000 65 Desert shrub range, Poor, HSG A (178)
207.300 88  Desert shrub range, Fair, HSGD (1S)
1,168.400 TOTAL AREA

31
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Soil Listing (all nodes)

Area Sall Subcatchment
(acres) Goup Numbers
961.100 HSG A 1S, 3S, 17S
0.000 HSG B
0.000 HSG C
207.300 HSG D 1S
0.000 Other
1,168.400 TOTAL AREA

1272
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac 0.00% Impervious Runoff Depth>0.27"
Flow Length=13,530' Tc=29.5 min CN=72 Runoff=10.55 cfs 12.468 af

Subcatchment 3S: Above RR Runoff Area=389.400 ac 0.00% Impervious Runoff Depth>0.09"
Flow Length=8,690" Tc=32.0 min CN=63 Runoff=3.52 cfs 2.951 af

Subcatchment 17S: Shed D Runoff Area=231.000 ac  0.00% Impervious Runoff Depth>0.11"
Flow Length=8,625' Tc=93.6 min CN=65 Runoff=2.53 cfs 2.168 af

Reach 2R: SR14to RR Avg. Depth=0.68" Max Vel=3.83 fps Inflow=10.55 cfs 12.468 af
n=0.030 L=8,590.0' S=0.0180'"" Capacity=296.80 cfs Outflow=10.54 cfs 11.521 af

Reach 7R: Thru Shed D to Dry Wash Avg. Depth=0.48" Max Vel=2.76 fps Inflow=16.44 cfs 16.640 af
n=0.022 L=4,770.0' S=0.0057 '/ Capacity=1,085.74 cfs Outflow=16.43 cfs 15.421 af

Total Runoff Area = 1,168.400 ac Runoff Volume = 17.587 af Average Runoff Depth = 0.18"
100.00% Pervious = 1,168.400 ac  0.00% Impervious = 0.000 ac

12,
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Summary for Subcatchment 1S: Above SR 14

Runoff = 10.55cfs @ 17.18 hrs, Volume= 12.468 af, Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
207.300 88 Desert shrub range, Fair, HSG D
340.700 63  Desert shrub range, Fair, HSG A

548.000 72  Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim=15.0" r=0.67' n=0.030

29.5 13,530 Total

Subcatchment 1S: Above SR 14

Hydrograph
:; Type IA24-hr 10 Year f,
.| Rainfall=1.97" | ‘ '
.11 Runoff Area=548.004"ac %
1 ‘Runoff Volume=1 68& af ;
g | | Runoff Depth>0.2¢] ;
3 | | Flow Length=13,5/D"
1 Tc=29.5min _}
¥

et ..,‘.U'HH‘.H.‘.,“’..,)".,“”‘.4”,}..;’.,.,‘.AHA,"H,“““.4".‘,,'..),“,.,...“uu;.lu(},.,..“
0o 1 2 3 4 5 6 7 8 9 10 151 12 13 1.4 1‘5 16 117 18 19 Zb 21 2’2 2‘3 2l4
Time (hours)

1324
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Summary for Subcatchment 3S: Above RR

Runoff = 3.52cfs @ 20.97 hrs, Volume= 2.951 af, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
389.400 63 Desert shrub range, Fair, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,

n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.3 3,410 0.0150 5.01 75.12 Channel Flow,
Area= 15.0 sf Perim=20.0' r=0.75" n=0.030

32.0 8,690 Total

Subcatchment 3S: Above RR
Hydrograph

[3.52cfs |

Type IA 24-hr 10 Year ””"’7/4'/////

.| Rainfall=1.97"
Runoff Area—389 400 ac
Runoff Vqume-2 951 af
Runoff Depth>0 09"
Flow Length 8 690'

Tc= 32 O mln

Flow (cfs)

o 1 2 3 4 5 6 7 8 910 11 12 1‘3 14 15 16 1;7 18 19 20 2x1 22 2‘32$4
Time (hours)
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Summary for Subcatchment 17S: Shed D

Runoff = 253 cfs @ 21.11 hrs, Volume= 2.168 af, Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 Year Rainfall=1.97"

Area (ac) CN Description
231.000 65 Desert shrub range, Poor, HSG A

231.000 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
57 300 0.0140 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
53.7 725 0.0140 0.22 Shallow Concentrated Flow, Unpaved

Kv= 1.9 fps
34.2 7,600 0.0050 3.71 48.94 Channel Flow,
Area= 13.2 sf Perim=19.3' r=0.68' n=0.022

93.6 8,625 Total

Subcatchment 17S: Shed D
Hydrograph

2 53 cfs

Type IA 24 hr 10 Year - ”’"’%

| | Rainfall=1.97"

2’ Runoff Area 231 .000 . ac
Runoff Volume—2 168 af
Runoff Depth>0 11"
Flow Length 8 625'

Tc 93 6 min

Flow (cfs)

L e e e R A R e ;‘xt.u.,.‘..,.,.,,',..“.(...,‘“.‘....,./.,.,H..‘;...‘..‘,."H,,.\.‘...\,“x‘H.q
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1§8 19 20 21 22 2‘3 24
Time (hours)
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Summary for Reach 2R: SR 14 to RR

Inflow Area =
Inflow
Outflow

I

548.000 ac,

0.00% Impervious, Inflow Depth > 0.27"

for 10 Year event

10.55cfs @ 17.18 hrs, Volume=
10.54 cfs @ 18.35 hrs, Volume=

12.468 af
11.521 af, Atten= 0%, Lag= 70.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.83 fps, Min. Travel Time= 37.4 min
Avg. Velocity = 3.59 fps, Avg. Travel Time= 39.9 min

Peak Storage= 23,658 cf @ 17.71 hrs, Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 296.80 cfs

2.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0'/" Top Width= 20.00'
Length= 8,590.0' Slope=0.0180"/"

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR

9 P MaxVe |=383 fpS 7

Hydrograph
' - e b : E R e S 3 Inflow
PN I A R S S U S A N B NI O Outflow
104" ] A Nanth=N Q' | z?/'/"/
| ‘| Avg. Depth=0.68 7

1 | n=0.030 i
N A 400 1. »4;
z 1. S=0.0180"/ o ;%"ﬁ A

1 /| Capacity=296.8¢¢fs

ERN I~

Wz 722 2

e e e e o T s o s S
9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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POST SCS - SHED D DRAINAGE Type IA 24-hr 10 Year Rainfall=1.97"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 9

Summary for Reach 7R: Thru Shed D to Dry Wash

Inflow Area = 1,168.400 ac, 0.00% Impervious, Inflow Depth > 0.17" for 10 Year event
Inflow 16.44 cfs @ 19.64 hrs, Volume= 16.640 af
Outflow 16.43 cfs @ 20.40 hrs, Volume= 15.421 af, Atten= 0%, Lag=45.7 min

I

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.76 fps, Min. Travel Time= 28.8 min
Avg. Velocity = 2.44 fps, Avg. Travel Time= 32.6 min

Peak Storage= 28,339 cf @ 19.92 hrs, Average Depth at Peak Storage= 0.48'
Bank-Full Depth=4.00', Capacity at Bank-Full= 1,085.74 cfs

10.00" x 4.00" deep channel, n=0.022

Side Slope Z-value=5.0"/" Top Width= 50.00'
Length=4,770.0' Slope= 0.0057 /'

Inlet Invert= 2,120.50', Outlet Invert= 2,093.30'

Reach 7R: Thru Shed D to Dry Wash

Hydrograph
- - S Slgflor/
i ,Inflow Area 1 168 400ac P “‘ =
o] AE R 4’77//?”
i R Avg Depth= 0.48" |

o ‘Max Vel=2. 76 fps

134

]| n=0.022
z 0] | L= 4,770.0'
s ggf'j 1'§=0.0057 '/'
S B wv-CapaC|ty-1 085 74 c

W
0o 1 2 ‘3 4‘ 5 “é 7 8 9“ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 10

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Above SR 14 Runoff Area=548.000 ac 0.00% Impervious Runoff Depth>0.94"
Flow Length=13,530" Tc=29.5 min CN=72 Runoff=74.42 cfs 43.110 af

Subcatchment 3S: Above RR Runoff Area=389.400 ac  0.00% Impervious Runoff Depth>0.53"
Flow Length=8,690" Tc=32.0 min CN=63 Runoff=13.95 cfs 17.154 af

Subcatchment 17S: Shed D Runoff Area=231.000 ac  0.00% Impervious Runoff Depth>0.58"
Flow Length=8,625' Tc=93.6 min CN=65 Runoff=9.44 cfs 11.161 af

Reach 2R: SR 14to RR Avg. Depth=1.62" Max Vel=6.00 fps Inflow=74.42 cfs 43.110 af
n=0.030 L=8,590.0' S=0.0180"'"" Capacity=296.80 cfs Outflow=59.56 cfs 41.425 af

Reach 7R: Thru Shed D to Dry Wash Avg. Depth=1.10" Max Vel=4.42 fps Inflow=79.30 cfs 69.740 af
n=0.022 L=4,770.0' S=0.0057'/" Capacity=1,085.74 cfs Outflow=75.52 cfs 67.439 af

Total Runoff Area = 1,168.400 ac Runoff Volume = 71.425 af Average Runoff Depth = 0.73"
100.00% Pervious = 1,168.400 ac  0.00% Impervious = 0.000 ac

1729



POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 1S: Above SR 14

Runoff = 7442 cfs @ 8.30 hrs, Volume= 43.110 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description

207.300 88 Desert shrub range, Fair, HSG D
340.700 63 Desert shrub range, Fair, HSG A

548.000 72  Weighted Average

548.000 Pervious Area

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

6.5 200 0.0940 0.51 Sheet Flow,

Fallow n=0.050 P2=1.10"
12.0 8,350 0.0940 11.59 115.90 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.0 4,980 0.0400 7.56 75.60 Channel Flow,

Area= 10.0 sf Perim=15.0' r=0.67' n=0.030

29.5 13,530 Total

Subcatchment 1S: Above SR 14

Hydrograph

w0: o =

o K Type IA 24-hr 100 Year

L f_ Rainfall=3.25"

0] o | Runoff Area—548 000 ac

i | Runoff Volume=43.110 af
8 s | Runoff Depth>0.94"
e R FIow Length 13,530'
& 357 .

307 9 5 mln »

254 "

204

154

10+

CE ; I Lo . ;

T T 1 y R A ) T ¥ YT T " T T s
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 129 20 21 22 23 2‘4
Time (hours)
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POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 3S: Above RR

Runoff = 13.95cfs @ 16.59 hrs, Volume= 17.154 af, Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description
389.400 63 Desert shrub range, Fair, HSG A

389.400 Pervious Area

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

4.6 100 0.0200 0.36 Sheet Flow,

n=0.030 P2=1.10"
16.1 5,180 0.0200 5.35 53.46 Channel Flow,
Area= 10.0 sf Perim=15.0' r=0.67' n=0.030
11.3 3,410 0.0150 5.01 75.12 Channel Flow,
Area= 15.0 sf Perim=20.0' r=0.75' n=0.030

32.0 8,690 Total

Subcatchment 3S: Above RR

» Hydrograph ‘ »
“1 | Type IA 24-hr 100 Ds ‘ .
»}-| Rainfall=3.25" = /

*1.{ Runoff Depth>0.5
| | Flow Length=8,6¢

Flow (cfs)
[o+]
:

34

2]

19

O;/ /7 / - R .

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 17S: Shed D

Runoff = 9.44 cfs @ 10.31 hrs, Volume= 11.161 af, Depth> 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 Year Rainfall=3.25"

Area (ac) CN Description
231.000 65 Desert shrub range, Poor, HSG A

231.000 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 300 0.0140 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=1.10"
53.7 725 0.0140 0.22 Shallow Concentrated Flow, Unpaved
Kv= 1.9 fps

34.2 7,600 0.0050 3.71 48.94 Channel Flow,
Area= 13.2 sf Perim= 19.3"' r=0.68' n=0.022

93.6 8,625 Total

Subcatchment 17S: Shed D
Hydrograph

| __Runoff Volume 11 161 af

g o 'Runoff Depth>0.58"
| Flow Length 8, 625'
] : | Tc-93 6 mln
. CN 65’

I B S I 3 S s o B s L B e e 20 e S S MR S S B S AR NSNS T T
o 1 2 3 4 é 6 7 8 9 10 11 12 13 14 15 16 17 1‘8 19 20 2’1 22 2‘3 2'4
Time (hours)
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POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 14

Summary for Reach 2R: SR 14 to RR

Inflow Area = 548.000 ac, 0.00% Impervious, Inflow Depth > 0.94" for 100 Year event
Inflow 74.42 cfs @ 8.30 hrs, Volume= 43.110 af
Outflow 59.56 cfs @ 9.03 hrs, Volume= 41.425 af, Atten=20%, Lag= 43.8 min

I

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.00 fps, Min. Travel Time= 23.9 min
Avg. Velocity = 4.83 fps, Avg. Travel Time= 29.6 min

Peak Storage= 85,311 cf @ 8.63 hrs, Average Depth at Peak Storage= 1.52'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 296.80 cfs

2.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0 '/* Top Width= 20.00'
Length= 8,590.0' Slope= 0.0180 /'

Inlet Invert= 2,326.75', Outlet Invert=2,172.00'

Reach 2R: SR 14 to RR
Hydrograph

1 Inflow
O Outflow

 Avg. Depth=152
| P : L=j8;590‘.0'
;

Flow (cfs)

| 7y

AATL LI S LI v T o7 L e e e e e e e e e e e
o 1 2 3 4 5 6 7 8 9 1‘0 11 12 1.3 14 15 16 17 18 19 20 21 22 23 24
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POST SCS - SHED D DRAINAGE Type IA 24-hr 100 Year Rainfall=3.25"

Prepared by Carlton Engineering, Inc Printed 01/23/2008
HydroCAD® 8.50 s/n 003190 © 2007 HydroCAD Software Solutions LLC Page 15

Summary for Reach 7R: Thru Shed D to Dry Wash

Inflow Area = 1,168.400 ac, 0.00% Impervious, Inflow Depth > 0.72" for 100 Year event
Inflow 79.30cfs @ 9.09 hrs, Volume= 69.740 af
Outflow 7552 cfs @ 9.76 hrs, Volume= 67.439 af, Atten=5%, Lag=40.1 min

I u

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.42 fps, Min. Travel Time= 18.0 min
Avg. Velocity = 3.74 fps, Avg. Travel Time= 21.2 min

Peak Storage= 81,592 cf @ 9.46 hrs, Average Depth at Peak Storage= 1.10'
Bank-Full Depth= 4.00", Capacity at Bank-Full= 1,085.74 cfs

10.00" x 4.00' deep channel, n=0.022

Side Slope Z-value=5.0"/" Top Width= 50.00'
Length=4,770.0' Slope= 0.0057 /'

Inlet Invert=2,120.50', Outlet Invert= 2,093.30'

Reach 7R: Thru Shed D to Dry Wash

Hydrograph
| | C o oo O Inflow
85‘2 : P : : L . b b [ Outflow
80: - Inflow Area=1,168.400 ac
e .. Avg.Depth=1.10"
60~; =0022 .
O T
PO I  $=0.005%4

~ Capacity=1,085.74 cfs

0 1 2 3 4 5 6 7 8 9 10 T1_"1 1(;2] 1'3) 14 15 16 17 18 19 20 21 22 23 24
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VIlII. APPENDIX C: REFERENCES

Beacon Solar Energy Project

Project No. 6199-01-07

February 21, 2008

DRAINAGE REPORT 022108.doc CARLTON
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Soil Map—Kern County, California, Southeastern Part

Map Unit Legend
A 104 ARIZO GRAVELLY LOAMY 228.9 100%|

SAND, 2 TO 9 PERCENT
SLOPES

114 CAJON LOAMY SAND, 0 TO 5 1,390.6 61.0%
PERCENT SLOPES

116 CAJON GRAVELLY LOAMY 6.0 0.3%
SAND, 0 TO 9 PERCENT
SLOPES

172 ROSAMOND CLAY LOAM, 653.6 28.7%
SALINE-ALKALI

Totals for Area of Interest (AOI) 2,279.1 100‘00/i|

USDA  Natural Resources
Conservation Service

Web Soil Survey 2.0

National Cooperative Soil Survey

149
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190 T S AT LAY Soil survey
< TABLE 14.--SOIL. AND WATER FEATURES
[See text for definitions of terms. The symbol < means less than; > means more than. Absence of an entry
indicates that the feature-.is mnot a concern or that’ the:data werevnot'estimated]' SR ’ : .
} | . v T .. Bedrock | Cemented pan | Risk of corrosion
Soil name and | Hydrologic | : I | - [ I
map symbol | group’ | Depth | Hardness | . Depth | Hardness | Uncoated | Concrete
: |, o | L | . | L |- steel - - | .
I I In I I In. I N T
| | | | I | [
100%: | | | | o | | -
AlKOm—memm e | D |- >60 | — | 5-14" |. Rippable |High-—-————- {Low.
| | | | o ‘ | -
Neuralia————————— | C |- >60 = - | —_— i —_— ‘High ———————— {Low.
| | |
101 - | B | 24-35 |  Rippable | —— [¢ == |High——-—- —~——|Low.
Anaheim Variant | | | : | } } ¢ I
| | | I S
102, 103———c—————= | B | >60 | - | - | —_— |[Moderate~—-—|Low.
Anaverde | | | | | | : |
+ — t t t t - f
104 | A | >60 | - | —— | e | Moderate-———|Low.
Arizo | | | | | | |
} } i } } +— - t
105 e | B | 40-60 | Rippable | —— | — |Moderaté———-|Low.
Arujo | | | | | |
| | | | | | |
106%, 107%, 108%: | | | | | | |
Arujo——————————m | B | 40-60 | Rippable | —_— | _— |Moderate——--|Low.
| | | | | | |
Friant---—--———-- | D | 6-20 | Rippable | —— | —_— |Moderate----|Moderate.
| | | | | | |
Tunis—————=———mm | D ] 10-20 |  Rippable | —— | — |Moderate———-|Low.
| | | - | |- |
109, 110, 111---—- | B | >60 | — | - | — |Moderate———-|Low. ' {
Arvin | | | | | |
| | | | | | |
112%: | | | | | | |
Badland. | | | | | | |
| | | | | | |
Orthents. | | | | | | |
} } -+ t f t T ’
113, 11h4———mmoo— | A | >60 | —_— | —_— | — |Moderate———-|Low.
Cajon | | | | | | |
| } -~} } | } }
115 | B | >60 | - | - | —— |High—————=—= |High.
Ca jon | | | | | | |
L | ] ! | ] I
116—m—m e | A | >60 | - | —_— | _— IModerate-—--|Low.
Cajon ! | ! | | | . |
f i i i f = t
117%: | | - | | | : |
Cajon————————m-—o : B { >60 ; - { -— | — |[Moderate———-|Low.
| |
Garlock—————m————- , B ; >60 { —-—= | ——= | —_— |High=——==n=- |Low.
| | | [ 4
118%: | | | | | | |
Chanac——————————= } B } >60 ‘ - % —-— | R |High——=——mmn |Low.
| | |
Badland. | | | | | | |
| | | | | [ |
119%, 120%: | | | | | | |
Chanac———---=-=—- { B : >60 1 —-—= | -— [ - [Highe———mee | Low.
| | | | |
Pleito———m——mme—o { c ; >60 : _— I - [— 26170 —— |Low.
| | | | ;
121 - | D I >60 | -— I - I - 26170 — | Low. i
Chino Variant | | | | | | | E
| | | | | | | §
122, 123——————mmme | D | 24-36 | Hard [— [ — | High-——m———m | Low. ;
Cibo | | | | | | |
| | | | | | |
See footnote at end of table.
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Kern County, California, Southeastern Part

TABLE '14:--SOIL- AND WATER FEATURES--Continued

191

S I ] Bedrock T Cemented pan | Risk of corrosion
Soil name and | Hydrologic | | I | ]
map symbol |- group " | Depth | Hardness. - | Depth : | Hardness | Uncoated | Concrete
| | | | | | steel |
I I In | | In ! ] |
| | | | - | | |
124 | A | " >60 | -— | | - |Moderate——--|Low.
Cinco | | ' | | | | |
| I | | | | |
g SO — I B | >60 | — — [— |High———msmm—m | Low.
b | | A I
126 | B | >60 | -— | -— | e |High——====—= |Low.
DeStazo | | | [ | | |
| | | | | I |
127 - | B | >60 | —-— | -— === |High=mm—m——m |Low.
DiGiorgio | | | | | I |
| | | | | | |
128%. | [ | | | I |
Dumps | | | | | | |
| | | | | | |
129, 130, 131, | I : | I | | |
132 —— e ] B ] 40-60 |  Rippable | —_— | —— |Moderate~---|Moderate.
Edmundston { ; : : : ; |
133%, 134%: | | | | | | |
Edmundston——————— % B ‘ 40-60 % Rippable { —_— l —_— {Moderate—~——IModerate.
Goddemmmmm—m——m——— | D 1 10-20 % ' Hard { —_— { —-— {Moderate————lModerate.
l .
Tollhouse—————=—= | D: | 10-20 | Rippable | —_— | —_— }Low ————————— |Moderate.
| | | | |
135%, [ | | | | | |
Fluvents | | | |- | | |
| | | : | o | : | -
136 | D | 6-20 | Rippable | -— | -— [Moderate--—-|Moderate.
Friant | | | | | |- =
| | | | | |
137 | B | >60 | - | - [ |High———m———= |Low.
Garlock | | | | | [ |
| | | | | | |
138%: | | | | | | |
Godde————m——m e | D | 10-20 | Hard ‘ —_— } —_— lModerate—-——lModerate.
. | | | |
Tollhouse—=——————= 1 D ‘ 5-15 { Rippable { — } - {Lcw ————————— }Moderate.
139%, . | | | | | | |
Haploxerolls | | | | | | |
: | | | | | | |
140, 141, 142, | | | | | | |
143 | B | >60 | — | -— T R | High=——m—aem | Low.
Havala | | [ | | | 11
| | | | | | |
144, 145, 146~—eem | B | >60 | -— R | - (63 T — | Low.
Hesperia } { . 1 ‘ 1 { 1-
47— | C | 20-40- | Hard - | -— | - |High———=——ue | Low.
Hi Vista [ : | | ! ! ' I I
. 1 ' f t ] t t ; t
148 | D | 412 | - Rippable | — | - |[Moderate————|Low. -
Jawbone | | | | | | : I
| ] [ I | | ]
149 e | - C: | 25-140- | Hard - | —_— | - |High=————mee |Low.
Los Osos Variant } : : | | | |
: . | | | . |
150 | .D | 20-30 - | Rippable | 8-20 |Rippable |High=—m——eeem |Low.
Muroc | | | | | |
| | [ | | | |
151%; I | S | I [ | |
MUroC—m——r——see——e r D } 20-30- : ‘Rippable- : 8-20° :Rippable |Highe——smemm |Low.
: . | |
Randsburg-—--=——-- | D ; I8-20 : Rippable ; —_— ; —_— |Highm——————e }Low.
: : . |

See footnote at end of table.
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TABLE 14.-~SOIL -AND WATER .FEATURES--Continued

. Soil survey

Soil name and’ "Hydrologic

map -symbol

Bedrock

Depth

Hardness

Cemented pan

Depth .

Hardness

Risk of corrosion

-.Uncoated | Concrete
steel |

[

|

|- group
| -

[

[

152%, 153%————v —) . C
Nacimiento |

Neuralia |

L55%; |

Neuralia——=——————— 8 c

L56%: |

157%.
Pits

158%,
Playas

159,
Pleito |

161%, 162%: |
Pleito—-—=——==—=——— | o}

Chanac——--—————-— | B

163) l6l§ —————————— | D
Porterville

165%:

Psamments.
Xerolls.

166%.
Quarries

167
Randsburg

168,
Rescue Variant

170%.

In

20-40

>60

>60

>60

>60
>60

>60

>60
>60
>60

8-20

>4o

Rippable

Rippable

1
!
|
[
|
!
|
l
!
|
|
|
|
|
|
l
|
|
|
]|
|
|
|

-
|
l
|
|
|
|
1
l
|
|
|
|
|
!
|
|
|
|
|
|
|
|

In

|
2
|
I
|
|
|
!
|
|
|
!
|
I
1
|
|
|
|
|
|
|
|
|
|
|
(
1
|
|
!
|
1
|
!
|
1
!
|
|
|
|
|
!
|
|
!
|
|
|

|
I
|
Rock outcrop |
I

171,
Rosamond

>60

|
]
173 - |
Rosamond Variant |
|
|
|
|

174

Steuber

175, 176, 177-———- | B
Steuber

|
|
178%: |
Sween Variant————{ ]
|
|

Rock outcrop.

See footnote at end of table.

>60

>60

>60

24-4o

Hard

—_————— e —

|
I
]
1
|
|
|
—_—— | ———
|
|
[
|
!
|
|
|
|

IS2

N e Ll
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_>104—Anzo gravelly loamy sand, 2t09 percent
slopes. This soil is very deep, excesswely drained, and
gently to moderately sloping. It is on-alluvial fans and
plains. It formed in mixed alluvium derived from granitic
rock. Areas are |rregular in shape and range from 60 to
3,000 acres in size. The vegetation is mainly annual
grasses and forbs. Elevation ranges from 2,500 to 4,000
feet. The mean annual preCIpltatlon ranges from 4 to 6
inches, and the mean annual air temperature is about 63
degrees F. The average frost-free season ranges from
200 to 225 days.

Typically, the surface layer is very pale brown gravelly
loamy sand about 3 inches thick. The underlying material
to a depth of 65 inches is very pale brown very gravelly
loamy coarse sand.

Included with this soil in mapping are areas of Cajon
soils that make up about 15 percent of the unit. Near
Jawbone Canyon there are a few areas of included soils
similar to Arizo but which are calcareous throughout or
are very stratified. Also included are a few areas that are
dissected by many shallow channels. The soil in these
areas is coarser.

Permeability of this Arizo soil is very rapid, and
available water capacity is very low or low. Surface
runoff is very slow, and the hazard of erosion and soil
blowing is high. The effective rooting depth is 60 inches
or more. Flooding occurs whenever rainfall-is intense.
Floods are usually of short duration.

Areas of this soil are used for recreation, wildlife
habitat, and occasional grazing.

This soil is poorly suited for rangeland. The major
limitations are low available water capacity, low annual
precrpltatron and lack of livestock water. Forage
production‘is generally. Iow. Indian ricegrass and desert
needlegrass are the main forage plants. During favorable
precipitation years, filaree may produce abundant
quantities’of high quality forage. Excessive surface
dlsturbance of this soil can result in excessive soil -
blowing: :

The: estlmated total-annual forage production is 375
pounds per acre dunng favorable years, 250 pounds
during’ nor, ars, and 200 ‘pounds during unfavorable
years. The' range’3|te is Gravelly Sandy (30).

This. son is ln capablllty subclass Vlile (30),"
nonlrngateo N

—%» 114—Cajon loamy sand, 0 to 5 percent slopes. This
soil.is very deep, somewhat excessxvely drained, and
nearly level to gently sloping. It is on alluvial fans and -
plains. It formed in alluvial material derived mainly from
granitic rock. Areas are lrregular in shape and range
from 60 to 20,000 acres in size. The vegetation is mainly
annual grasses, forbs, and shrubs with a few Joshua
trees (fig. 8). Elevation ranges from 2,500 to 3,500 feet.

I'ne mean annual precipitation is dominantly between 4
and 6 inches but is as much as 12 inches along the
eastern base of the Tehachapl Mdountal The'
annual air temperature is abou
average frost-free season ran
Typically, the surface laye‘
about 4 inches thick. The
of 20 inches is light yellowr
that, it is stratified light.yello
sand and gravelly sandy |
much as 20 percent by
moderately alkaline thro
Included with this soil
Arizo, Garlock, Neuralia,
make up 20 percent of the

arnac Af CalAr Aravalhy

—*= 116—Cajon gravelly loamy sand, 0 to 9 percent

slopes. This soil is very deep, excessively drained,
nearly level t6 moderately sloping. It is on alluvial fans
and plains. It formed in alluvial material derived from
granitic rock. Areas are irregular in shape and range
from 200 to 1,500 acres in size. The vegetation is mainly
annual grasses, forbs, and shrubs. Elevation ranges from
2,000 to 3,500 feet. The mean annual precipitation is
dominantly between 4 and 6 inches but is as much as 12
inches along the eastern base of the Tehachapi
Mountains. The mean annual air temperature is about 65
degrees F. The average frost-free season ranges from
200 to 250 days.

Typically, the surface layer is pale brown and yellowish
brown gravelly loamy sand about 36 inches thick. Gravel
content ranges from 15 t0.30 percent. The underlying
material is light yellowish brown gravelly sand and
gravelly fine sand. Gravel content ranges from 15 to 35
percent by volume.

Included with this soil in mapping are areas of Arizo
soils and areas of Garlock soils. The Arizo soils make up
about 10 percent of the unit, and the Garlock soils 5
percent. -

Permeability of this Cajon soil is rapid, and available
water capacity is very low or low. Surface runoff is slow, -
and the hazard of erosion and soil blowing is high. The
effective rooting depth is 60 inches or more.

Areas of this soil are uséd for rangeland, recreation,
and homesites. A few small areas are used for irrigated.
crops and pasture.

This soil is poorly suited to rangeland. Limitations are
low available water capacity and the coarse surface
texture. Forage production is low. Desert needlegrass
and filaree are the major forage plants. Forage "
production is quite variable. In areas of high precipitation
yields may be greater and more reliable than in drier
areas. In years when précipitation is exceptlonally
favorable, annual grasses and filaree may produce
abundant forage. Major browse speciés are white
bursage and winterfat. Excessive dlsturbance of thls soil
can result in severe wind erosion.

This soil is suited to homesite development. Rapid

“permeability and the hazard of soil blowing are the main

I|mltat|ons During constructlon no larger an area should

tham mAanacaans A Aarana ablA

be reseeded as soon as possible t6 prevent soil blowing.
Effluent from septic tank filter fields can contaminate
gound water. Water supplies should be located a
sufficient distance from leach fields. Because of the

limited amount of precipitation and low or very low

-available: water capacrty landscape plants should be -

watered frequently
The estimated total annual forage production is 200

‘potinds ‘per:acre-during’ ‘favorable years, 150. pounds -

,15_3

during normal years, and 100 pounds during unfavorable
years. The range site is Gravelly Sandy (30).

This soil is in capability subclass Vlle (30),
nonirrigated.



—+ 148—Jawbone gravelly loamy sand, 15 to 75
percent slopes. This shallow, excessively drained, hilly
to very steep soil is on mountainous uplands. It formed .

in residual-material weathered from granitic rock.: Areas
are irregular.in shape ‘and range from 1,700to 6,500 -
acres in size. The vegetation is mainly annual grasses,
forbs, shrubs,-and scattered conifers. Elevation -
dominantly ranges from 3,000 to 4,000 feet. The‘mean
annual precipitation ranges from 6 to 9 inches, and the
mean annual-air temperature is about 64 degrees F. The
average frost-free season ranges from 175 to 225 days.

~Typically, the surface layer is a light yellowish brown
gravelly loamy sand about 10 inches thick. Below this is
highly weathered granite. In some places the surface -
layer is gravelly loamy coarse sand.

Included with this soil in mapping are small areas of
Arizo, Cinco; and Hi Vista soils. These included areas
make up about 20 percent of the unit. Also included are
a few areas of rock outcrop and Jawbone souls on gently
or moderately sloping ridgetops. : o

Permeability of this Jawbone soil is rapid, and
available water capacity is very low. Surface runoff is
rapid to very rapid, and the hazard of erosion is high or
very high. The effective rooting depth is 4 to 12 inches.

Areas of this soil are used for rangeland and
watershed.

This soil is poorly suited for rangeland. The shallow
depth to bedrock, steep slopes, high or very high hazard
of erosion, and very low available water capacity are the
main soil limitations. Steep escarpments limit livestock
distribution and excessive disturbance or overgrazing
may result in a severe erosion problem. Forage
production is low and livestock water is lacking. Fencing
and the development of livestock water facilities will.help
to obtain proper livestock distribution: Winterfat, spiny
hopsage, and junipers dominate the vegetation. Indian
ricegrass, red brome, and filaree are the main forage
plants. Rotation grazing may be beneficial to increase -

the amount of desert needlegrass and to control erosion.

The estimated total annual forage production is 1,000
pounds per acre during favorable years, 500 pounds
during normal years, and 200 pounds during unfavorable
years. The range site is Shallow Gravelly Loamy (29).

This soil is in capability subclass Vlle (29),
nonirrigated.

| S4-

‘

|



—>172—Rosamond clay Ioam, saline alkali. This very

ueep, W(::II Uldlllcu, lledlly ievel Soil is on alluvial Plalllb it

formed. in. alluvial material derived from granitic rock.:

Slope -ranges from 0 to 2 percent. Areas are irregular in
shape and range from 2,000 to 3,500 acres in size. The

vegetation is mainly shrubs and scattered annual

grasses and forbs. Elevation ranges from 2,000 to 2,900

feet. The mean annual preCIpltation ranges from 4 to 6

" inches, and the. mean annual air temperature is about 64

degrees F.The average frost-free season ranges from
200 to 250 days::

Typicaiiy, the surface layer is brown sandy loam about
2-inches thick. The underlying material to a depth of 12
inches is: pale brown clay loam: Below that; to"a depth of-

60 inches, it is pale brown loam with thin'layers of fine

sandy loam and silt loam. This soil has an 'excessive
amount of salts and sodium. .
Included with this soil in mappmg are small areas ‘of-

Arizo; Cajon, and Rosamond soils that contam less salt.

and:sodium. These included areas make up about 10 -
percent of the unit.

Permeability of this Rosamond sorl IS moderately slow

and the .available water capacity is low to. very low.
Surface runoff is medium, and the hazard :of erosnon is
moderate or high. The hazard of soil blowmg is
moderate. The effective rooting depth is 60 mches or’
more.

Most areas of this soil are used for rangeland

recreation, and wildlife habitat. A few places are used for

homesutes

This soil is poorly suited for rangeland. It is ilmited for

this use mainly by the saline-alkali conditions. Low

annual precipitation and lack of available livestock water

is also a problem. Forage production is low and limited
to salt-tolerant species. The main plant community is
allscale, alkali blite, and iodine bush. Excessive

disturbance of this soil through overgrazing can result in

severe wind erosion. Onsite evaluation is needed to
determine feasibility for water development.

The nearness of Edwards Air Force Base has resulted

in construction of houses on this soil. The hazard of
erosion, saline-alkali conditions, moderately slow
permeability, and moderate shrink-swell potentials are

the main limitations for homesites. These limitations can

PR

cause fajlures or problems with foundations, septic tank

absorption fields, sanitary landfields, and home
gardening and landscaping. Soil limitations can be
improved or corrected for homesites, however, by the
use of proper design and installation procedures.
Suitability of this soil for a particular urban use can be
determined by onsite evaluation.

The estimated total annual forage production is 500
pounds per acre during favorable years, 300 pounds

during normal years, and 200 pounds during unfavorable

years. The range site is Alkali Flats (30).
This soil is in capability subclass Vlis (30),
nonirrigated.

Permeability of this Cajon soil is rapid, and available
ater capacity is low or moderate. Surface runoff is
ow, and the hazard of erosion is slight. The hazard of
Jil blowing is high. The effective rooting depth is 60
ches or more. .

Areas of this soil are mainly used for irrigated crops
nd pasture. Alfalfa is the main crop. Areas not
lltivated are used for desert range, recreation, and
ildlife habitat. Some areas. are used for homesites.

This soil is suited to. most irrigated crops grown in the
'‘ea. The hazard of soil blowing and low available water
1pacity are the main limitations. Maintaining a plant
-ver, utilizing all crop residues, and limiting tillage can .
2lp to maintain or improve organic matter content and
‘event soil blowing. Sprinkler type irrigation systems are
ast suited to this soil. Irngation water should be applied
t a rate sufficient for maximum production but in -
mounts srhall enough to avoid excessive fertilizer loss, -
Inoff, or deep percolatlon -
This soil is poorly suited for rangeland Major
nitations are the low or moderate available water
ipacity and coarse surface texture. Excessive

- disturbance of this. soil can result in severe wind GI'OSIOFI .

Native forage production is low in quantity but high in

quality. Desert needlegrass, Indian ricegrass, winterfat,
shadscale; and white bursage are the main forage and
browse plants. In years when precipitation is favorable,

_filaree and annual grasses produce abundant forage

Th,evestimated total annual forage production is 375
pounds per acre during favorable years, 250 -pounds
during normal years, and- 150 pounds during unfavorable
years:, The range site is Sandy (30). Forage production is
quite variable. In areas of high precipitation yields are
more reliab!e and may be double those in drier areas.

. This soil is suited to urban development. Rapid .
permeablhty and the hazard of soil blowing are the main

- limitations.- During construction;.no larger an area should

be disturbed than is necessary. Disturbed areas should
be reseeded as soon as possible to prevent soil blowing.
Effluent from septic tank filter fields can contaminate
ground-water. Water supplies should be located a
sufficient distance from leach fields.

This, soil is in capability subclass Vlle (30),
nonirrigated, and capability unit IVe-4 (30), irrigated.




Urban Hydrology for Small Watersheds US Department of Agriculture,

Soil Conservation Scmce - Technical Release 55

Table 2-2a.—Runoff curve numbers for urban areas!

"6

..J-"'

A

Curve numbers for
Cover description . hydrologic soil group—

. Average percent ) i
. Cover type and hydrologie condition impervious area? A B C D

Fully developed urban areas fvegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete.y:
Poor condition {(grass cover < 50%) ......oeeennnn _ 63 9 86 89
Fair. condition (grass cover 50% to T5B) e eennannnn . 49 69 79 &4
Good condition (grass cover > T5%) ceveveerennnns ) 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, ete.
(excluding right-of-way). .ccviieeiininnnnnnnnnnn. 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding

right-of-way)...oiiiiiiiiiiiniiiiiiiiiiaieinn, 98 98 98 98
Paved; open ditches (including right-of- way) ....... 83 89 92 93
Gravel (including right-of-way) .......... ........ 76 85 89 91
Dirt (including right-of-way) ...........oeeein.. . 2 82 87 89

Western desert urban areas: .
Natural desert landscaping (pervious areas only)... ' 63 Yy 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-mch sand
or gravel mulch and basin borders) .............. . 96 96 96 96
Urban districts: : , ‘
Commercxalandbusmess......................'.... 85 89 92 94 95
Industrial...... ..., e 72 81 88 _ 91 93
. Residential districts by average lot size: ‘
1/8 acre or less (town houses)............. e 65 _ 7 - 85 90 92
Vdacre covouiiiiiiiiii i 38 61 75 83 : 87
U3 acre .......... ettt tetteeireaiaraeaaas 30 . 57 72 - 81 86
12 acre ........ Cereeereteete ettt 25 54 - 70 .80 85
Jaere (. o..iiiile... hereenteceraaeenn 20 51 £8 79 84
P T 1= PN 12 46 65 77 &2

Developing urban areas

Newly graded areas (pervious areas only, )

no vegetation)d i it i it e 77 86 91 94
Idle lands (CN’s are determined using cover types

similar to those in table 2-2¢).

!Average runoff condition, and I, = 0.2S.
2The average percent impervious area shown was used to develop the composite CN's. Other a:Lmetmns are as foIIo“s impervious areas
are dxrectly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are ‘considered equivalent to open
space in good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 24.
3CN's shown are equivalent to those of pasture. Composite'CN’s may be computed for other combinations of open space cover type.
“Composite CN's for natural desert landscaping should be computed using figures 2-3 or 24 based on the impervious area percentage (CN
= 88) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.
- 3Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 24,
based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

2-44
15Ce



Urban Hydrology for Small Watersheds, US Department of Agriculture,
“Soil Conservation Service - Technical Release 53

Table 2-2d.—Runoff curve numbers for arid and semiarid mngjelands‘

~ Curve numbers for

Cover description ’ hydrologic soil group—
’ Hydrologic )
Cover type " condition? ‘ Al B ~ C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 393
low-growing brush, with brush the Fair 71 81 89
minaor element. _ Good 62 T4 85
Qak-aspen—mountain brush mixture of oak brush, Poor 66 T4 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 a7 63
and other brush. Good . 30 41 48
Pinyon-juniper—pinyon, juniper, or-both; . " Poor 75 85 89
grass understory. : Fair 58 3 8O-
E ' Good ' : 41 61 T (:}
Sagebrush with grass undefstory. Poor 67 80 85"
Fair . 51 63 70
© Good 35 47 35
—9¥w Desert shrub—major plants include saltbush, rPoor 63 77 85 881
- greasewood, creosotebush, blackbrush, bursage, ' Fair 55 72 &1 86
palo verde, mesquite, and cactus. : o Good" 49 " 68 79 84
tAverage runoff condition, and I, = 0.2S. For range in humid regions, use table 2-2c.
2I'vorr <30% ground cover (litter, gﬁss. and brush overstory)
Fuair: 30 to 70% ground cover.
Good: >70% ground cover.
3Curve numbers for group A have been developed only for desert shrub.
=, ) /é

2-47



TN

KE‘Q_,\[ Coundi"] )"\‘rDRoL,oc(k( » MYarouac

APPENDIX II

EQUATIONS FOR CURVES AND FIGURES

Figure C-6: Infiltration Rate For Pervious .
' Areas Versus SCS Curve Numbers
o Fp
20 1.00
25 1.00
30 0985
35 0.96
40 0.92
45 0.87
50 0.82
55 0.76
60 0.70
65 0.63
70 0.55
75 0.47
( 80 0.38
85 0.29
90 0.20
95 0.10
98 0.00
132 0.502
&\ 0. 57
a3 0.3200
&L 0.2
& 0.254
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Precipitation Frequency Data Server Page 1 of 4

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

California 35.212 N 117.937 W 2326 feet
from "Precipitation-Frequency Atlas of the United States” NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

) ) Extracted: Fri Oct 19 2007
Confidence Limits Seasonality } Location Maps l Other Info. i GIS data ! Maps ‘ Helpl Docsg U.S. Map

’ Precipitation Frequency Estimates (inches) ]

ARI* || 5 10 (| 15 || 30 || 60 (120 3 6 12 || 24 || 48 || 4 7 10 || 20 [[30 ] 45 || 60
(years)j| min || min || min || min || min || min || hr || hr || hr || hr || hr || day || day || day || day ||day|| day || day

[ 1 Jo.08]f0.13 ][o.16 J[o.21 J[o.26 J[0.36 ][0.44 ]o.58 ][0.72 J[0-90 ][0.96 |[1.07 J[1.17 [1.29 |[1.48 |[1.72][1.98 |]2.18 ]
L 2 Jo.11]fo.16[0.20 JJo.27 ][0.34 ][0.47 ][0.57 ][0.75 ][0.94 = |[1.27 ][1.43 ][1.57 ][1.73 ][2-00 |[2:33][2.71 ][2.97 |
L5 Jlo.15]0.231[0.29 ][0.39 ]Jj0.48 [0.65 J[0.78 ][1.02 ][1.28 |[1.64 |[1.77][2.04 |[2.25 |[2.47 |[2.88 |[3.37][4.02 |[4.42 ] "
10 Jl0.19][0.29 ][0.36 ][0.48 ][0.60 ][0.80 J[0.94 ][1.24 ][1.54 J1.97 J2.13 J2.50 [[2.76 J3.02][3.51 [[4.11][5.00 |[5.51 ]| 1O¥R Z4WHR = 1,971
[ 25 Jl0.25][0.38 ][0.48 ][0.64 ]j0.79 |[1.02 J[1.19 ][1.56 |[1.90 [[2.42 [[2.62][3.13 |[3.45 |[3.74 |[4.33][5.07][6.32 |[7.01 |
I

|

i

|

|

n
50 J[0.31][0.47][0.58 ][0.78 J[0.96 [[1.22][1.39 |[1.81 |[2.17 Jezz][2.98 |[3.62 |[3.99 ][4.30 |[4.95 |[s.80][7.36 |[s.19 || 1O «& = -DAT= 2.9
100 |[0.37]]0.56 ][0.69 ][0.94 |[1.16 |[1.44 |[1.62 ][2.08 |[2.46 |fe=d{3.36 |[4.14 [4.56 |[¢.88 ][5.57 |[6.53][8.44 |[0.44 |
200 {0.44 J[0.67 ][0.82 |[1.11 ][1.37][1.68 |[1.86 |[2.38 ][2.76 ][3.48 ][3.75 ][4.68 |[5.14 ][5.46 ][6.19 ][7.26][9.55 [[10.73]
500 ][0.54 [0.83 ][1.02 |[1.38 |[1.71 |[2.04 ][2.23 |[2.82 |[3.19][3.96 J[4.26 ][5.42 ][5.95 [6.25 ][7.01 |[8-22][11.08][12.53]
1000 ]0.63 ][0.96 |[1.19 |[1.60 |[1.98 ][2.35 |[2.53 |[3.19 |[3.54 J[4.34 ][4.66 ][6.01 ][6.58 |[6.87 |[7.63 |[8.95][12.28][13.96]

* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval,

Text version of table Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

Partial duration based Point Precipitation Fregquency Estimates VYersion: 4
35.212 N 117.937 W 2326 ft
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http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&state... 10/19/2007
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IX. APPENDIX D: HYDRAULICS

Beacon Solar Energy Project
Project No. 6199-01-07

February 21, 2008
DRAINAGE REPORT 022108.doc CARLTON

UJ3 Engineering Inc.
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Pine Tree Creek Rerouted Channel $=0.5% 14,000 cfs

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.035
Channel Slope 0.00500 ft/ft
Left Side Slope 3.00 fu/ft(H:V)
Right Side Slope 3.00 ft/ft (H:V)
Bottom Width 345.00 ft
Discharge 14000.00 ft¥/s
Results
Normal Depth 4.74 ft
Flow Area 1701.46 ft*
Wetted Perimeter 374.96 ft
Top Width 373.42 ft
Critical Depth 3.67 ft
Critical Slope 0.01174 fuft
Velocity 8.23 ft/s
Velocity Head 1.05 ft
Specific Energy 5.79 ft
Froude Number 0.68
Flow Type Subcritical
Cross Section Image
{ AV ]
4741
1 ] Il
‘ 345.00 t |

Bentley Systems, Inc. Haestad Methods Solution Center

11/13/2007 3:32:34 PM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

vi1o [\
H: 1

Bentley FlowMaster [08.01.066.00]
Page 1 of 1



Pine Tree Creek Rerouted Channel $=0.5% 20,000 cfs

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
Channel Slope 0.00500 fuft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Bottom Width 345.00 ft
Discharge 20000.00 ft¥s
Results
Normal Depth 5.86 ft
Flow Area 2123.31 ft?
Wetted Perimeter 382.04 ft
Top Width 380.14 ft
Critical Depth 4.65 ft
Critical Slope 0.01089 ft/ft
Velocity 9.42 ft/s
Velocity Head 1.38 ft
Specific Energy 7.24 ft
Froude Number 0.70
Flow Type Subcritical
Cross Section Image
4 AV g
5.86 1t
| 345.00 ft |

Bentley Systems, Inc. Haestad Methods Solution Center

11/13/2007 3:31:02 PM

1o T

Y10

Bentley FlowMaster [08.01.066.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

AN
H: 1

Page

1 of

1



Pine Tree Creek Rerouted Channel $=1.4% 14,000cfs

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
Channel Slope 0.01400 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 ft/ft(H:V)
Bottom Width 345.00 ft
Discharge 14000.00 ft¥/s
Results
Normal Depth 3.48 ft
Flow Area 1238.70 ft?
Wetted Perimeter 367.04 ft
Top Width 365.91 ft
Critical Depth 3.67 ft
Critical Slope 0.01174 ft/ft
Velocity 11.30 ft/s
Velocity Head 1.99 ft
Specific Energy 5.47 ft
Froude Number 1.08
Flow Type Supercritical
Cross Section Image
I AV I
/ 3451t
: 345.00 ft |

Bentley Systems, Inc. Haestad Methods Solution Center

11/13/2007 3:34:16 PM

ld

V.10

Bentley FlowMaster [08.01.066.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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H: 1
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Pine Tree Creek Rerouted Channel $=1.4% 20,000cfs

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
Channel Slope 0.01400 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 fuft(H:V)
Bottom Width 345.00 ft
Discharge 20000.00 ft¥/s
Results
Normal Depth 4.31 ft
Flow Area 1542.99 ft?
Wetted Perimeter 372.26 ft
Top Width 370.87 ft
Critical Depth 465 ft
Critical Slope 0.01089 ft/ft
Velocity 12.96 ft/s
Velocity Head 2.61 ft
Specific Energy 6.92 ft
Froude Number 1.12
Flow Type Superecritical
Cross Section Image
{ KV ]
431 ft
} 345,00 |
vi1o [N\
H: 1
Bentley Systems, Inc. Haestad Methods Solution Center
Bentley FlowMaster [08.01.066.00]
11/13/2007 3:35:36 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for 100 Yr Onsite Channel - SHED A

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 fuft(H:V)
Right Side Slope 5.00 fuft(H:V)
Bottom Width 10.00 ft
Discharge 26.50 ft¥/s
Results
Normal Depth 0.65 ft
Flow Area 8.60 ft?
Wetted Perimeter 16.62 ft
Top Width 16.50 ft
Critical Depth 0.55 ft
Critical Slope 0.00929 ft/ft
Velocity 3.08 ft/s
Velocity Head 0.15 ft
Specific Energy 0.80 ft
Froude Number 0.75
Flow Type Subcritical
w —
T st
R
1000 |

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 7:58:05 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

110

vl I\
H: 1

Bentley FlowMaster [08.01.066.00]
Page 1 of 1



Worksheet for 100 Yr Onsite Channel - SHED B

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft (H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 28.70 ft¥/s
Results
Normal Depth 0.68 ft
Flow Area 9.09 ft?
Wetted Perimeter 16.92 ft
Top Width 16.79 ft
Critical Depth 0.57 ft
Critical Slope 0.00916  ft/ft
Velocity 3.16 ft/s
Velocity Head 0.15 ft
Specific Energy 0.83 ft
Froude Number 0.76
Flow Type Subcritical
A _—
| 10,00 ft -

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 8:00:42 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

1\

vl [N\
H: 1

Bentley FlowMaster [08.01.066.00]
Page 1 of 1



Worksheet for 100 Yr Onsite Channel - SHED C

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft(H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 29.20 ft¥/s
Results
Normal Depth 0.69 ft
Flow Area 9.20 ft?
Wetted Perimeter 16.99 ft
Top Width 16.85 ft
Critical Depth 0.58 ft
Critical Slope 0.00914 ft/ft
Velocity 3.17 fi/s
Velocity Head 0.16 ft
Specific Energy 0.84 ft
Froude Number 0.76
Flow Type Subcritical
kv -_—r
T— st
R —
I 10.00 ft |
RN
H: 1
Bentley Systems, Inc. Haestad Methods Solution Center
Bentley FlowMaster [08.01.066.00]
01/11/2008 8:01:43 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for 100 Yr Onsite Channel - SHED D

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft (H:V)
Right Side Slope 5.00 ft/ft(H:V)
Bottom Width 15.00 ft
Discharge 75.50 ft¥/s
Results
Normal Depth 0.96 ft
Flow Area 18.91 ft?
Wetted Perimeter 2475 ft
Top Width 2456 ft
Critical Depth 0.84 ft
Critical Slope 0.00807 fuft
Velocity 3.99 ft/s
Velocity Head 0.25 ft
Specific Energy 1.20 ft
Froude Number 0.80
Flow Type Subcritical
SZ —_—
e ot
—_
| 15.00 ft |
VAR
H: 1
Bentiey Systems, inc. Haestad Methods Soiution Center
Bentley FlowMaster [08.01.066.00]
01/23/2008 1:40:57 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for 100 Yr Onsite Channel - SHED E

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft(H:V)
Right Side Slope 5.00 ft/ft(H:V)
Bottom Width 10.00 ft
Discharge 32.00 ft¥s
Results
Normal Depth 0.72 ft
Flow Area 9.81 ft?
Wetted Perimeter 17.35 ft
Top Width 17.21 ft
Critical Depth 0.61 ft
Critical Slope 0.00900 ft/ft
Velocity 3.26 ft/s
Velocity Head 0.17 ft
Specific Energy 0.89 ft
Froude Number 0.76
Flow Type Subcritical
w -
e o2t
—l
10.00 ft I
v N\
H: 1
Bentley Systems, Inc. Haestad Methods Solution Center
Bentley FlowMaster [08.01.066.00]
01/11/2008 8:03:46 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for 100 Yr Onsite Channel - SHED F

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft (H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 45.50 ft¥/s
Results
Normal Depth 0.87 ft
Flow Area 12.53 ft?
Wetted Perimeter 18.90 ft
Top Width 18.73 ft
Critical Depth 0.76 ft
Critical Slope 0.00849 ft/ft
Velocity 3.63 ft/s
Velocity Head 0.20 ft
Specific Energy 1.08 ft
Froude Number 0.78
Flow Type Subcritical
AV —_—
i
l 10.00 #t |

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 8:04:48 AM

1S

Bentley FlowMaster [08.01.066.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

1



Worksheet for 100 Yr Onsite Channel - SHED G

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 5.00 ft/ft(H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 4490 ft¥/s
Results
Normal Depth 0.87 ft
Flow Area 12.42 ft?
Wetted Perimeter 18.84 ft
Top Width 18.66 ft
Critical Depth 0.75 ft
Critical Slope 0.00851 ft/ft
Velocity 3.62 ft/s
Velocity Head 0.20 ft
Specific Energy 1.07 ft
Froude Number 0.78
Flow Type Subcritical
— k¥ —_
e T 0ET
-1
10.00 ft |

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 8:06:20 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

11

Bentley FlowMaster [08.01.066.00]
Page 1 of 1



Worksheet for 100 Yr Onsite Channel - SHED H

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.022
Channel Slope 0.00500 fyft
Left Side Slope 5.00 ft/ft (H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 38.00 ft¥/s
Results
Normal Depth 0.79 ft
Flow Area 11.04 ft?
Wetted Perimeter 18.07 ft
Top Width 17.91 ft
Critical Depth 0.68 ft
Critical Slope 0.00874 ft/ft
Velocity 3.44 ft/s
Velocity Head 0.18 ft
Specific Energy 0.98 ft
Froude Number 0.77
Flow Type Subcritical
57 —_—
\ /-——_/d—'_ 791
1
| 10.00 ft |

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 8:07:27 AM

Bentley FlowMaster [08.01.066.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

1

Page

1 of

1



Worksheet for 100 Yr Onsite Channel - SHED |

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

Manning Formula
Normal Depth

Subcritical

0.022
0.00500
5.00
5.00
10.00
39.80

0.81
11.41
18.28
18.12

0.70

0.00868

3.49

0.19

1.00

0.77

/it

fi/ft (H:V)
f/ft (H:V)
ft

fto/s

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

—

10.00 1t

Bentley Systems, Inc. Haestad Methods Solution Center

01/11/2008 8:10:10 AM

115

Bentley FlowMaster [08.01.066.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

—_
/0_81 ft
1

Page
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Worksheet for 100 Yr Onsite Channel - SHED J

Project Description

Friction Method
Solve For

Input Data

Manning Formula
Normal Depth

Roughness Coefficient 0.022
Channel Slope 0.00500 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 5.00 ft/ft (H:V)
Bottom Width 10.00 ft
Discharge 22.20 ft¥s
Results
Normal Depth 0.60 ft
Flow Area 7.41 ft?
Wetted Perimeter 14.94 ft
Top Width 14.79 ft
Critical Depth 0.50 ft
Critical Slope 0.00948 ft/ft
Velocity 2.99 ft/s
Velocity Head 0.14 ft
Specific Energy 0.74 ft
Froude Number 0.75
Flow Type Subcritical
AV —_
\"'«-._ ____‘__,_,..——"""a" 0.60 ft
' 10.00 ft .

Bentley Systems, inc. Haestad hMethods Soiution Center

01/23/2008 1:45:11 PM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

179

Bentley FlowMaster [08.01.066.00]
Page 1 of 1



Worksheet for 100 Yr Onsite Channel - SHED K

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge

Results

Normal Depth
Flow Area
Wetted Perime<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>