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1. Existing and Proposed Conditions 

1.1 Existing Condition 

1.1.1 Project Location 

The project is located approximately 0.45 miles north of Palm Canyon Drive and 1 mile 
east of Borrego Valley Road in Borrego Springs, northeastern San Diego County.  The 
Borrego Valley Airport lies approximately 0.30 miles south of the project boundary.  
Refer to the vicinity map in Figure 1-1. 

1.1.2 Drainage Patterns  

The Borrego Valley Flood Management Report was created by Boyle Engineering in 
October 1989. The scour depth design standard described in this report is currently 
utilized by the County of San Diego for structures and equipment placed on piers.  The 
report, herein referred to as BVFMR, presents information and guidelines for 
recommended scour depths within Borrego Valley.   

The Flood Hazard Map for Borrego Valley Alluvial Fans (Appendix VII of the BVFMR), 
located in Appendix B of this report, shows that the project boundary lies along the valley 
floor of the Coyote Canyon alluvial fan within the Borrego Valley. The nearest defined 
alluvial wash is Coyote Creek, which is located approximately 3,000 feet east of the 
project. Alluvial fans typically occur in arid environments where steep mountains 
encounter a flat valley floor. These areas usually experience infrequent but intense 
storms. This particular combination of topography and climate tends to produce flash 
floods yielding high sediment loads along the steep mountainside, while channel 
braiding (washes) and sediment deposition occur along the gentle slopes of the valley 
floor.    

Per the BVFMR, Coyote Creek has a drainage area of 144 square miles. The 100-year 
flow rate at the apex of the Coyote Creek alluvial fan is approximately 23,200 cubic feet 
per second (cfs). This flow is either distributed among shallow alluvial channels or sheet 
flows across the width of the alluvial fan. A portion of this flow travels across the project 
from northwest to southeast at a slope of approximately 0.8 percent.  

The Federal Emergency Management Agency (FEMA) has prepared Flood Insurance 
Studies (FIS) identifying alluvial fans with calculated depths and velocities. These depth-
velocity lines represent the velocity and depth that are likely to occur during a 100-year 
storm within a theoretical alluvial channel of a certain calculated width, which is 
dependent on the distance from the alluvial fan apex. Velocity and depth values are 
found on the Flood Hazard Map for Borrego Valley Alluvial Fans located in Appendix B.  
Per the flood hazard map, the velocity is 4.5 feet per second and the flow depth is one 
foot in the vicinity of the project.  

The Federal Emergency Management Agency (FEMA) categorizes the site as Zone AO. 
Zone AO is defined as areas which have flow depths of one to three feet (usually sheet 
flow on sloping terrain) where average depths are determined. Refer to Figure 1-2 for 
the project Flood Insurance Rate Map. According to a site visit by RBF Consulting on 
May 12, 2009, the vegetation cover over the project site consists of moderately-
vegetated salt brush scrub (See Figure 1-3). 

1.2 Proposed Improvements 

The proposed Project would result in the construction, operation and maintenance of a 
concentrated photovoltaic (CPV) solar farm within the community of Borrego Springs, 
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California in northeastern San Diego County. Desert Green Solar Farm LLC proposes to 
develop such facilities to allow for the long-term generation of clean energy from solar 
power that would ultimately be sold and distributed for public consumption.  All of the 
proposed structures, including two 15-foot diameter water tanks, will be built on piers so 
that the lowest horizontal structural member is one foot above the base flood depth. 

The Project consists of a development area encompassing approximately 50.63 acres, a 
15-foot wide trail easement (w/o improved trail) along the westerly and northerly property 
line consisting of 2.61 acres, and onsite undisturbed open space consisting of 
approximately 124.68 acres.  Additionally, approximately 110 acres of the 288-acre 
parcel not proposed for development at 
this time.  Access to the site is via a 30-foot private easement road off of Palm Canyon 
Drive.  
 
Off-site improvements consist of a 24-foot all-weather access serving the project from 
Palm Canyon Drive via a private access/utility easement (2.53 acres) and a 4-inch water 
line serving the project site (0.63 acres) from Palm Canyon.   The Project would be 
developed at one time and would not be phased.  The County Assessor Parcel Number 
(APN) affected by the proposed project is 141-230-26 (288.29 acres, or approximately 
288 acres).  Additional parcels potentially affected by the Project improvements may 
include APNs 141-210-04, -05, -06, -25 and -26 [site access, generation-tie (Gen-tie) 
line and/or water line easement]; APNs 141-230-33 and -38 (private water line 
easement); and/or APN 141-060-08 (12kV Borrego Valley Road Access/Gen-tie Route).   

On-site facilities will consist of an array of CPV solar panels, breakaway perimeter 
fencing, and supporting transmission facilities. An itemized list of proposed impervious 
surfaces is included in Appendix F of this report.  Energy generated will be transferred to 
the existing Borrego Substation, located approximately one mile to the west of the 
project site, adjacent to Borrego Valley Road. 

A non-toxic, biodegradable, permeable soil-binding agent or permeable rock material will 
be applied to all disturbed or exposed surface areas as follows: a) A permeable soil-
binding agent suitable for both traffic and non-traffic areas shall be used. These agents 
shall be biodegradable, eco-safe, with liquid copolymers that stabilize and solidify soils 
or aggregates and facilitate dust suppression; or, b) Alternatively, a permeable rock 
material consisting of either river stone decomposed granite or gravel could be placed in 
a thin cover over all exposed surface area in-lieu of the binding agent referenced above. 
In-lieu of, or in combination with a) and b) above, the areas located between the arrays, 
and any non-drivable surface may be re-vegetated with native noninvasive plant 
species. 
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Figure 1-1 Project Vicinity Map 
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Figure 1-2 FEMA Flood Insurance Rate Map 
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Figure 1-3 Image of Vegetation at Project Site 
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2. Study Objectives 

The objectives for this study include the following: 

 Develop 100-year flow rates for pre-development and post-development conditions 
to assess the potential changes in the quantity and character of run-on and run-off 
for the project. 

 Place all structures and equipment on piers such that the lowest horizontal structural 
member is one foot above the 100-year depth of flow.   

Utilize breakaway fencing for all stretches of fence that are no parallel to the direction 
of flow. 

 Calculate the depth of scour, in accordance with the BVFMR, for the proposed 
structure foundations (including the piles for the solar panels) and recommend a 
minimum depth below grade for construction. 
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3. Methodology 

3.1 Rational Method 

Design peak flow rates for the project site were developed based upon the Rational 
Method methodologies described in the San Diego County Hydrology Manual (SDCHM). 
The Rational Method is a physically-based model that calculates peak flow rates (Q) as 
a function of the runoff coefficient (c), rainfall intensity (i), and drainage area (A): 

 
 

3.1.1 Runoff Coefficient (c)  
The pre-development runoff coefficient value was developed based upon Table 3-1 
(SDCHM), using hydrologic soil type A and B, and the classification 

   
 
The post-development runoff coefficient was developed using an area-weighted 
composite runoff coefficient for the project site drainage basin, based on proposed 
impervious area (c=0.95) and hydrologic soil types A and B.  All proposed impervious 
areas (support piers, inverter pads, etc) have been accounted for in the proposed 
condition runoff coefficient.  Refer to Appendix F for an itemized list of proposed 
impervious areas.   
 
The hydrologic soil type classifications were delineated using geology data from the 
Natural Resources Conservation Service (NRCS) Web Soil Survey.  A project site soils 
map is provided in Attachment C. 
 

3.1.2 Rainfall Intensity (i) 
Rainfall intensity was developed based upon the following equation from the SDCHM 
(page 3-7): 
 

 
 

The 6-hour precipitation depth (P6) was taken from Appendix B of the SDCHM, and is 
included in Appendix F.    
 
The duration (D) used to calculate rainfall intensity is the time of concentration. The time 
of concentration (Tc) for each drainage basin was calculated as the summation of the 
initial time of concentration and the total travel time through the drainage basin.  
 

 
 

The initial time of concentration (Ti) was taken from Table 3-2 of the SDCHM based 
 The travel time (Tt) through 

the project site drainage basin was developed using the Kirpich formula presented on 
Figure 3-4 of the SDCHM, which is valid for overland travel time through natural 
watersheds. 
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No export or import of soil is proposed and there are no storm drain improvements 
proposed as part of this project; therefore, the post-development time of concentration 
will remain substantially unchanged from the pre-development condition.  
 

3.1.3 Drainage Area (A) 
The proposed approximate 288 acre project site drainage area (A) consists of 50.63 
acres of development, 124.68 acres of open space, 110 acres of undeveloped area, and 
2.61 acres of trail easement.  
 
Clearing and grubbing (removal of existing vegetation) along with approximately 93,300 
cubic yards of grading (remove and re-compact) will be required to install the proposed 
solar panels and associated transmission structures.  The proposed project will not 
divert runoff, as compared to pre development conditions.  Therefore, the project site 
drainage area is not expected to be significantly changed.  A copy of the major use 
permit plot plan and grading plan are included in Appendix E. 

 

 

3.2 Scour Analysis 

Figure II-4 within the BVFMR uses the flow depth from the Flood Hazard Map for 
Borrego Valley Alluvial Fans to determine the scour depth for foundation pilings and a 
recommended pier length (See Appendix H). 
 

The scour due to the free-fall of runoff from each solar panel face was calculated using 
the following U.S. Bureau of Reclamation (USBR) formula, adopted by Clark Co.: 

 

 

 

Where: 
Y = Depth of scour due to free-fall overdrop (ft) 

q = Discharge per unit width of 25'x48' solar panel face (cfs/ft) 

H = Total drop (ft) 

TW = Tailwater depth (ft) 
Results from these calculations are shown in Appendix H. 
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4. Results and Conclusions 

4.1 Results  

4.1.1 Hydrology 

Table 4-1 below presents a hydrologic summary of existing and proposed conditions.  
Nodes 100 represents the discharge location associated with the entire 288-acre project 
site.   
 
Proposed improvements will increase the impervious area draining to Node 100 from 0 
to 0.12 acres.  All impervious areas have been accounted for in the composite runoff 
coefficient calculation, including the inverter platforms, storage structure, water tanks, 
emergency generator, switchgear pad, ultra capacitor pad, SCADA equipment, and 
thirty-inch diameter piers supporting the solar panels.  Based on the size of the project 
site and the low magnitude of impervious area, the increase to the proposed condition 
composite runoff coefficient is less than 0.01.   
 
Refer to Appendix F for the pre & post development 100-year rational hydrology 
calculations. 
 

Table 4-1 Summary of 100-Year Flow Rates 

Node 

Pre 
Development 

Runoff 
Coefficient, 

C 

Post 
Development 

Runoff 
Coefficient, 

C 

Intensity, 
I (in/hr) 

Drainage 
Area, A  

(ac) 

Pre 
Development 

Q100  
(cfs) 

Post 
Development 

Q100  
(cfs) 

100 0.24 0.24 1.6 288.3 111 111 

 

4.1.2 Proposed Fencing and Structures 

 

   

Fencing will be installed along the perimeter of the project site for security measures.  At 
a minimum, breakaway fencing will be installed at all locations where the fence line is 
not parallel to the direction of flow.  Based on the alignment of the project site relative to 
the alluvial fan direction (shown on the Flood Hazard Map in Appendix B), the entire 
perimeter will likely consist of breakaway fencing.   

The Borrego Valley Flood Hazard Map, found in Appendix B, shows a depth of one (1) 
foot and a velocity of four and a half (4.5) feet per second for the for the project area 
under 100-year flood conditions.  In conformance with guidelines set forth by the County 
of San Diego, all lowest horizontal structural members, including the proposed water 
tank, will be set one foot above the 100-year depth of flow by the use of piers.   

 

4.1.3 Scour Analysis 

Figure 4-1 shows a profile sketch of the proposed solar panels and foundations. The 
foundations will be either 28 inch metal driven piles or 30 inch concrete drilled piers. The 
design scour depth for each foundation is 7.7 feet (assuming 30-inch piers  worst 
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case). The footing of each foundation should be constructed below this scour depth.  
Scour protection has been applied as outlined in the BVFMR. See Appendix H for 
calculations. 
 
According to the USBR, the scour due to runoff from each solar panel face is 1.8 inches. 
Therefore, the free falling runoff from each solar panel will produce numerically 
insignificant scour.  
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Figure 4-1 Typical Sketch Showing Foundation Spacing 
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4.2 Conclusions 

 This project proposes a minimal increase in impervious area, which produces no 
increase in proposed condition flow rates. Consequently, there is neither an 
adverse impact downstream nor changes related to depth or velocity of flow 
within the Special Flood Hazard Area for the region.   

 A proposed pier length in excess of 7.7 feet deep will be adequate to mitigate 
scouring impacts from alluvial flooding. Scour protection will be applied as 
recommended by the Borrego Valley Flood Management Report. 

 All of the proposed structures, including the two 15-foot diameter water tanks, will 
be elevated utilizing piers so that the lowest horizontal structural member is at 
least one foot above the base flood depth  

Breakaway fencing sections will be used around the entire perimeter of the 50.63 
acre project site. 
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5. CEQA Summary 

5.1 Drainage 

5.1.1 Erosion and/or Sedimentation 
 
Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, in a 
manner that would result in substantial erosion or siltation on- or off-site? 
No. The project will not alter existing drainage patterns of the site area. Also, the project 
will not increase existing condition flow rates. Therefore, there will be no substantial 
changes to the natural erosion and siltation processes onsite or off-site. 

5.1.2 Flooding 
 
Does the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river, or 
substantially increase the rate or amount of surface runoff in a manner that would 
result in flooding on- or off-site? 

No. The project will not alter existing drainage patterns of the site area. Also, the project 
will not increase existing condition flow rates. Therefore, flooding is not anticipated 
onsite or offsite.  

5.1.3 Drainage System Capacity 
 
Does the project create or contribute runoff water that would exceed the capacity 
of existing or planned storm water drainage systems? 
No.  

The project does not drain to any existing drainage systems, nor does it propose any 
drainage systems.  Additionally, the proposed project will not result in an increase in flow 
discharged from the site, as compared to pre development conditions.     

5.2 Flood Hazards 

5.2.1 Residential Flood Hazard 
 
Would the project place housing within a 100-year flood hazard area as mapped 
on a federal Flood Hazard Boundary or Flood Insurance Rate Map or other flood 
hazard delineation map, including County Floodplain Maps? 
No. Housing is not proposed for this project. 

5.2.2 Flood Flow 
 

Does the project place within a 100-year flood hazard area structures that would 
impede or redirect flood flows? 
All proposed structures (including the two water tanks) will be placed on piers so that the 
lowest horizontal structural member is at least one foot above the base flood depth.   
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Breakaway fencing will be used around the entire perimeter of the 50.63-acre project 
site.    
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7. Declaration of Responsible Charge 

I hereby declare that I am the Civil Engineer of Work for this project, that I have 
exercised responsible charge over the design of the project as defined in section 6703 of 
the business and professions code, and that the design is consistent with current design.  

I understand that the check of project drawings and specifications by the County of San 
Diego is confined to a review only and does not relieve me, as Engineer of Work, of my 
responsibilities for project design.  

__________________________             ____3-6-13___________ 
Jay Sullivan                 DATE  
REGISTERED CIVIL ENGINEER 77445 
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Appendix D 
Proposed Condition Hydrologic Work Map 





 

 

Appendix E 
Major Use Permit Plot Plan and Grading Plan 

 















 

 

Appendix F 
Pre & Post Development 100 Year Rational Hydrology Calculation  
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P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

100 288.3 0.24 2.5 3.5 546 545 70 1.4% 12.5 545 530 3330 0.5% 32 44.7 1.6 111

P6, 100YR 
(in)

P24, 100YR 
(in) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Ti (min) US Elev (ft) DS Elev (ft) Length (ft) Slope (%) Tt (min)

100 288.3 0.24 2.5 3.5 546 545 70 1.4% 12.5 545 530 3330 0.5% 32 44.7 1.6 111
Note:
1. Assumes 30" diameter concrete drilled piers for solar panel support

Notes:
1. Rainfall intensity (i)  = 7.44*P6*Tc^-0.645 (SDCHM, p. 3-7)
2. Runoff coefficient (C) (SDCHM, Table 3-1 & SDCHM, p. 3-5)
3. Hydrologic Soil Group (SDCHM Appendix A)
4. Initial travel time (Ti) (SDCHM, Table 3-2)
5. Travel time calculated using Kirpich formula. (SDCHM, Figure 3-4)

Existing Condtion

Node Total Area 
(ac) Weighted C

Rainfall Initial Time of Concentration (Ti) Travel Time (Tt)
Tc (min) i (in/hr) Q100 (cfs)

Unmitigated Proposed Condition
Initial Time of Concentration (Ti)

Q100 (cfs)Node Total Area 
(ac)

Rainfall
Weighted C

Travel Time (Tt)
Tc (min) i (in/hr)
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Area (ac) C
Soil Type A, Natural 40.37 0.20
Soil Type B, Natural 247.96 0.25

Total 288.33 -

Weighted C 0.24

Area (ac) C
Impervious (solar panel 

piers, inverters, etc.) 0.12 0.95

Soil Type A, Natural 40.35 0.20
Soil Type B, Natural 247.86 0.25

Total 288.33 -

Weighted C 0.24

Project Site: Existing Condition

Node 100Land Use

Land Use Node 100

Project Site: Proposed Condition
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Concrete Drilled Piers - Solar Panel Support
Diameter (in) Area (in2) Area (ft2)

30 707 4.9

Invertor Platform
Length (ft) Width (ft) Area (ft2)

40 10 400.0

Emergency Generator Pad
Length (ft) Width (ft) Area (ft2)

20 12 240.0

Storage Structure
Length (ft) Width (ft) Area (ft2)

10 30 300.0

Switchgear Pad
Length (ft) Width (ft) Area (ft2)

10 10 100.0

Water Tank
Diameter (ft) Area (ft2)

15 176.6

ULTRA Capacitor Pad
Length (ft) Width (ft) Area (ft2)

40 10 400.0

SCADA Equipment
Length (ft) Width (ft) Area (ft2)

30 10 300.0

Quantity Unit Area (SF) Total (SF)
308 EA 4.9 1511.1
5 EA 400.0 2000.0
1 EA 240.0 240.0
1 EA 300.0 300.0
1 EA 400.0 400.0
1 EA 100.0 100.0
2 EA 176.6 353.3
1 EA 300.0 300.0

TOTAL = 5,204.4

TOTAL IMPERVIOUS SURFACES = 0.12 AC

Concrete Drilled Piers - Solar Panel Support

Storage Structure
Emergency Generator Pad

Switchgear Pad

Inverter Platform

Description

Water Tank (10,000 GAL.)

Total Proposed Impervious

Proposed Impervious

ULTRA Capacitor Pad

SCADA Equipment



PROJECT LOCATION

P6 = 2.5 in



PROJECT LOCATION

P24 = 3.5 in
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Note that the Initial Time of Concentration should be reflective of the general land-use at the 

upstream end of a drainage basin.  A single lot with an area of two or less acres does not have 

a significant effect where the drainage basin area is 20 to 600 acres. 

Table 3-2 provides limits of the length (Maximum Length (LM)) of sheet flow to be used in 

hydrology studies.  Initial Ti values based on average C values for the Land Use Element are 

also included.  These values can be used in planning and design applications as described

below.  Exceptions ma itted with a 

detailed study.

Table 3-2 

MAXIMUM OVERLAND FLOW LENGTH (LM)

& INITIAL TIME OF CONCENTRATION (Ti)

.5% 1% 2% 3% 5% 10%Element* DU/

Acre LM Ti LM Ti LM Ti LM Ti LM Ti LM Ti

Natural 50 13.2 70 12.5 85 10.9 100 10.3 100 8.7 100 6.9

LDR 1 50 12.2 70 11.5 85 10.0 100 9.5 100 8.0 100 6.4

LDR 2 50 11.3 70 10.5 85 9.2 100 8.8 100 7.4 100 5.8

LDR 2.9 50 10.7 70 10.0 85 8.8 95 8.1 100 7.0 100 5.6

MDR 4.3 50 10.2 70 9.6 80 8.1 95 7.8 100 6.7 100 5.3

MDR 7.3 50 9.2 65 8.4 80 7.4 95 7.0 100 6.0 100 4.8

MDR 10.9 50 8.7 65 7.9 80 6.9 90 6.4 100 5.7 100 4.5

MDR 14.5 50 8.2 65 7.4 80 6.5 90 6.0 100 5.4 100 4.3

HDR 24 50 6.7 65 6.1 75 5.1 90 4.9 95 4.3 100 3.5

HDR 43 50 5.3 65 4.7 75 4.0 85 3.8 95 3.4 100 2.7

N. Com 50 5.3 60 4.5 75 4.0 85 3.8 95 3.4 100 2.7

G. Com 50 4.7 60 4.1 75 3.6 85 3.4 90 2.9 100 2.4

O.P./Com 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2

Limited I. 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2

General I. 50 3.7 60 3.2 70 2.7 80 2.6 90 2.3 100 1.9

*See Table 3-1 for more detailed description 
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Table 3-1 

RUNOFF COEFFICIENTS FOR URBAN AREAS 

Land Use Runoff Co

Soil Type

NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35

Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41 

Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46 

Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49 

Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52

Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57

Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60

Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63

High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71

High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79

Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79

Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82

Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85 

Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85

Commercial/Industrial (General I.) General Industrial 95 0.87 0.87 0.87 0.87 

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff

coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity.  Justification must be given that the area will remain natural forever (e.g., the area

is located in Cleveland National Forest). 

DU/A = dwelling units per acre 

NRCS = National Resources Conservation Service
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Appendix G 
Scour Calculations   



Design Scour Calculations

Pier Diameter = 30 in
Velocity from Flood Hazard Map = 4.5 ft/s

Depth from Flood Hazard Map (D) = 1 ft
Construction Depth (D1)** = 1 ft

Pier Scour (D2)* = 7.2 ft
Design Scour Depth (1/2 D1 + D2) = 7.7 ft

* From Figure II-4
** From Borrego Valley Flood Management Report, Page 17



Vertical Scour at Each Solar Panel

Scour Due to Vertical Force at Each Solar Panel

TWHqY 225.054.0 **32.1

6/5/2012
H:\PDATA\25105388\Calcs\Surface Water\Hydraulics\5388 HydraulicCalcs.xls

Scour Due to Vertical Force at Each Solar Panel
Source: U.S. Bureau of Reclamation (USBR), Adopted by Clark Co.

TWHqY 225.054.0 **32.1 TWHqY 225.054.0 **32.1 TWHqY 225.054.0 **32.1

Y = Depth of scour due to free-fall overdrop (ft)
Di h it idth f 25' 48' l l f ( f /ft)

TWHqY 225.054.0 **32.1

q = Discharge per unit width of 25'x48' solar panel face (cfs/ft)
H = Total drop (ft)

TWHqY 225.054.0 **32.1

TW = Tailwater depth (ft)

TWHqY 225.054.0 **32.1

q = 0.0105 cfs/ft

TWHqY 225.054.0 **32.1

q 0.0105 cfs/ft
H = 4 ft

TW = 0 ft

TWHqY 225.054.0 **32.1

TW = 0 ft

TWHqY 225.054.0 **32.1

Y = 0.15 ft (equivalent to 1.8 inches)

TWHqY 225.054.0 **32.1

6/5/2012
H:\PDATA\25105388\Calcs\Surface Water\Hydraulics\5388 HydraulicCalcs.xls
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