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1.0 Project Data 

Table 1 -  Project Data 

Project Name/Number Santee Community Center 

Project Location 10129 Riverwalk Drive Santee, CA 92071 

Project Type and Description Santee Community and parking lot 

Total Project Site Area (acres) 2.31 acres 

Total New Impervious Surface Area 47,063 square feet 

Total Replaced Impervious Surface Area 64,220 square feet  

Total Pre-Project Impervious Surface Area 64,220 square feet (45.7%) 

Total Post-Project Impervious Surface Area 111,283 square feet (77.1%) 

Net Impervious Area 47,063 square feet (increase) 

Design Storm Frequency and Depth 

2.5 inches (100-year, 6-hour) 

5.0 inches (100-year, 24-hour) 
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2.0 Engineer’s Declaration Statement  

I, Sarah Curran, as the Engineer of Record, hereby take responsible charge for the 

information included within this Drainage Report. I declare that this report has been 

prepared in accordance with the applicable City of Santee standards and regulations. 

 

 

__________________________ 

Sarah Curran, PE RCE #C69620 

 

 

3.0 Setting 

 

3.1 Project Description and Location 

This project proposes a new community center to be constructed on City-owned 

property in the Santee Town Center Community Park adjacent to an existing City-

owned YMCA facility located at 10123 Riverwalk Drive. The project will include 

dedicated facilities for teens and seniors, lobby space, multi-purpose rooms, 

administrative offices and storage, occupying approximately 12,500 square feet as well 

as a new parking lot to be located just north of the existing YMCA facility. The project’s 

site improvements will include complimentary drought tolerant landscape architecture, 

storm water compliance, environmental documentation, realignment of adjacent parking 

facilities and replacement of displaced parking and accessibility compatibility with 

adjacent features. 

 

The vicinity map for the project site is illustrated in Figure 1. 
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Figure 1-Project Vicinity Map 

 

4.0 Hydrologic Method and Criteria 

4.1 Existing Conditions and Drainage 

The site currently consists of a parking lot and landscape area along the southern 

portion of the site. Existing drainage is conveyed via surface flow through the project 

site from the northwest end of the parking lot to the south. Runoff is then conveyed via 

two existing earthen swales then discharged into Woodglen Vista Creek and ultimately 

flows to the San Diego River. 

 

The site of the new parking lot currently consists of a grass area that drains to three 

existing grate inlets that convey the drainage via storm drain pipe to the west then 

discharges into Woodglen Vista Creek. 
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4.2 Proposed Site Layout, Grading, and Drainage 

The proposed site features one building and two covered outdoor event spaces. The 

project will also redesign a portion of the existing parking lot and create a new parking 

lot to replace the displaced parking. The site has drainage inlets in the landscaped 

areas and area drains in the plazas. There are three biofiltration basins located along 

the southern edge of the site. Drainage of the site is conveyed via catch basins and roof 

drainage is piped to the biofiltration basins and will then discharge into Woodglen Vista 

Creek. From the creek, the water will flow to the San Diego River. Offsite flows from the 

northern portion of the existing parking lot with be intercepted by a new cross gutter at 

the north end of the project site and conveyed to the existing earthen swale, bypassing 

the proposed treatment basins, and ultimately discharging into Woodglen Vista Creek 

similarly to the pre-development condition. 

 

The drainage for the new parking lot is conveyed via surface flow to three biofiltration 

basins located in the landscaped areas of the parking lot. This drainage will then 

discharge into Woodglen Vista Creek and ultimately flow to the San Diego River. 

 

The site has been evaluated for flooding risk using the FEMA Flood Insurance Rate 

Map (Panel 1651G) provided within the Maps section of this report. The site is within 

Zone X, which encompasses areas outside of the 0.2% annual chance floodplain. The 

area south of the site within Woodglen Vista Creek falls within the Zone AE which 

includes areas that are subject to the 1% annual chance of flood and have base flood 

elevations determined. For this area directly south of the site, the base flood elevation is 

determined to be approximately 339 feet. The finish floor of the proposed Community 

Center building is set at 350.5 feet, which lies above the required 1’ increase above the 

base flood elevation. 
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4.3 Rational Method Analysis 

The proposed hydrology was modeled using the San Diego County Hydrology Manual 

Rational Method. The Rational Method formula estimates the peak rate of runoff at any 

location in a watershed as a function of the drainage area (A), runoff coefficient (C), and 

rainfall intensity (I) for a duration equal to the time of concentration (Tc), expressed as 

follows: 

 

Q = C I A 

Where: 

Q = peak discharge, in cubic feet per second (cfs) 

C = runoff coefficient, proportion of the rainfall that runs off the surface (no units) 

I = average rainfall intensity for a duration equal to the Tc for the area, in inches 

per hour (Note: If the computed Tc is less than 5 minutes, use 5 minutes for 

computing the peak discharge, Q) 

A = drainage area contributing to the design location, in acres 

 

In accordance with the manual, calculations consist of both the 100-year return period, 

24-hour duration storm and the 100-year, 6-hour duration storm, applying a Type II 

storm. According to the isopluvial maps the 100-year, 24-hour rainfall depth for Santee, 

CA is 5.0 inches; and the depth of the 6-hour storm is 2.5 inches.  The runoff 

coefficients were determined based on the soil type of the native soil, and the percent 

impervious according to equation: 

 

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious) 

 

Where: Cp = Pervious Coefficient Runoff Value for the soil type C = 0.30 in/hr 
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5.0 Hydrologic Results 

The 100-year, 6-hour peak flow rates for the pre-project and post-project conditions 

based on the Rational Method results are provided in Table 4.1. The project area is 

approximately 4.02 acres. 

 

Table 4.1 – Summary of Existing and Proposed Peak Discharge Rates 

Drainage Basin 

ID 

Existing Condition Proposed Condition 

Area (acres) 

100-yr, 6-hr 

Peak Flow 

Rate (cfs) 

Area (acres) 

100-yr, 6-hr 

Peak Flow 

Rate (cfs) 

Basin 1A 

3.78 18.4 

2.00 10.1 

Basin 1B 0.61 3.2 

Basin 1C 0.17 0.8 

Basin 1D 0.38 1.9 

Basin 1E 0.46 2.5 

Basin 1F 0.16 0.8 

Basin 2A 

1.39 4.0 

0.40 1.9 

Basin 2B 0.28 1.6 

Basin 2C 0.71 3.4 

 

The peak run-off calculations provided within Appendix A and B demonstrate that 

unmitigated run-off rates are increased in the proposed condition, as compared to the 

existing condition. This is a result of increases in impervious area runoff. The project 

specific SWQMP includes the hydromodification design of permanent storm water 

management BMPs that are intended to mitigate for the increase in run-off, consistent 

with the City of Santee BMP Design Manual.  

6.0 Hydraulic Methodology and Criteria 

6.1 Criteria 

Hydraulic calculations were performed in conformance with the San Diego County 

Hydraulic Design Manual, dated September 2014 and the City of Santee’s Public Works 

Standards, dated September 1982. 
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6.2 Storm Drain Design 

Pipe sizes were calculated using Manning’s equation, with an additional 30% sizing 

factor to account for losses. The major proposed storm drains will be constructed of 

reinforced concrete pipe (RCP) and the area drains will be constructed using polyvinyl 

chloride (PVC). The Manning’s roughness coefficient “n” used for the hydraulic 

calculations for RCP/PVC is 0.013. The Manning’s Equation calculation spreadsheet 

that was used for the pipe sizing is located in Appendix C. 

6.3 Energy Dissipater Design 

Energy dissipaters (i.e. riprap) at the storm drain outfalls will be specified using the San 

Diego Regional Standard Drawings (“D” Series) drawing number D-40, which provides 

rock classifications for design velocities entering riprap outfalls. 

 

7.0 Hydraulic Results 

7.1 Storm Drain Results 

See storm drain pipe sizing calculations in Appendix C. 

 

8.0 Conclusion 

The design of the stormwater control measures, and other stormwater pollution control 

are in accordance with the current edition of the San Diego County Project Clean 

Water’s Stormwater Technical Guide and the California Stormwater Quality Association 

(CASQA). 
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GRADE

OVERFLOW
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BIOFILTRATION PROTECTION DURING CONSTRUCTION:
1. PREVENT OVER-COMPACTION OF NATIVE SOILS IN AREAS OF THE BASIN WHERE INFILTRATION WILL OCCUR.
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2. PROVIDE EROSION CONTROL IN THE CONTRIBUTING DRAINAGE AREAS OF THE DESIGNATED BIOFILTRATION AREA.
STABILIZE UPSLOPE AREAS.
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12" CALTRANS CLASS 2 PERMEABLE
MATERIAL (AGGREGATE)
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DRAIN





 

  Santee Community Center 
  February 2025 

 

 

 

 

APPENDIX A 

  



 PSOMAS SANTEE CC

401 B STREET, SUITE 1600 PSOMAS#: 5HMC010100

SAN DIEGO, CA 92101 CALCULATED BY: JM

Preciptation (in.) 

100-year Storm

6hr P 2.5

24hr P 5

Adjusted 6hr P N/A

Between 45% to 65%? 50.00%

100 YEAR - EXISTING CONDITION 

DRAINAGE AREA DEVELOPMENT A (ACRES) % OF TOTAL ACREAGE C Tc***          *I50     (IN/HR) Q**    (CFS) REMARKS

THE FOLLOWING HYDROLOGIC CALCULATIONS DONE PER METHODS DESCRIBED IN THE CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL

Watershed 1

1 71% IMPERVIOUS 3.78 73.11% 0.74 5.0 6.6 18.4

Watershed 2

2 16% IMPERVIOUS 1.39 26.89% 0.44 5.0 6.6 4.0

5.17 22.5

* Intensities are based on the equation from the San Diego County - Hydrology Manual (2004) , Figure 3-1 where:

 I(t) = 7.44 * P6 * D^-0.645

**Q based on the rational method equation from the San Diego County - Hydrology Manual (2004) and expressed as:

Q = C * I *A

**Time of Concentration (Tc) is based on the nomograph on San Diego County - Hydrology Manual (2004),  Figure 3-4 .

TOTAL
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 PSOMAS SANTEE CC

401 B STREET, SUITE 1600 PSOMAS#: 5HMC010100

SAN DIEGO, CA 92101 CALCULATED BY: JM

Preciptation (in.) 

100-year Storm

6hr P 2.5

24hr P 5

Adjusted 6hr P N/A

Between 45% to 65%? 50.00%

100 YEAR - PROPOSED CONDITION 

DRAINAGE AREA DEVELOPMENT A (ACRES) % OF TOTAL ACREAGE C Tc***          *I50     (IN/HR) Q**    (CFS) REMARKS

THE FOLLOWING HYDROLOGIC CALCULATIONS DONE PER METHODS DESCRIBED IN THE CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL

Watershed 1

1A 79% IMPERVIOUS 2.00 38.68% 0.77 5.0 6.6 10.1

1B 83% IMPERVIOUS 0.61 11.80% 0.80 5.0 6.6 3.2

1C 70% IMPERVIOUS 0.17 3.29% 0.72 5.0 6.6 0.8

1D 79% IMPERVIOUS 0.38 135.71% 0.77 5.0 6.6 1.9

1E 90% IMPERVIOUS 0.46 64.79% 0.84 5.0 6.6 2.5

1F 71% IMPERVIOUS 0.16 3.09% 0.73 5.0 6.6 0.8

Watershed 2

2A 72% IMPERVIOUS 0.40 7.74% 0.73 5.0 6.6 1.9

2B 94% IMPERVIOUS 0.28 5.42% 0.86 5.0 6.6 1.6

2C 71% IMPERVIOUS 0.71 13.73% 0.73 5.0 6.6 3.4

5.17 26.3

* Intensities are based on the equation from the San Diego County - Hydrology Manual (2004) , Figure 3-1 where:

 I(t) = 7.44 * P6 * D^-0.645

**Q based on the rational method equation from the San Diego County - Hydrology Manual (2004) and expressed as:

Q = C * I *A

***Time of Concentration (Tc) is based on the nomograph on San Diego County - Hydrology Manual (2004),  Figure 3-4 .

TOTAL
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STORM DRAIN LATERALS

PIPE FLOW - DMA 1A CALCULATIONS

5/31/2023

2BEN010100

LATERAL STATION SD LINE "A" 

FLOW REGIME FULL

DESIGN FLOW 

"Q100" (cfs) 9.80 cfs

PIPE DIAMETER "d" 

(inches) 18''

PIPE MATERIAL HDPE

MANNINGS "n" 

VALUE 0.012

PIPE SLOPE "S"       

(feet/feet) 0.0100

FRICTION SLOPE 

"S f "       (feet/feet) 0.0100

DEPTH OF FLOW 

"D"  (feet) 1.50'

FLOW AREA "A" 

(square feet) 1.77 sf

WETTED 

PERIMETER "P" 4.71'

HYDRAULIC 

RADIUS "R" (A/P) 0.38'

FLOW TOP WIDTH, 

T (feet) 0.00'

FLOW VELOCITY 

"V" (feet/second) 6.44 fps

VELOCITY HEAD 

(V
2
/2G)    (feet) 0.64'

SPECIFIC ENERGY       

(D+ V
2
/2G)  (lb-ft/lb) 2.14'

FLOW CAPACITY 

DEPTH RATIO "D/d" 1.00

PIPE FLOW 

CAPACITY (cfs) 11.38 cfs

1 Santee CC Hydraulic Calculations.xls



STORM DRAIN LATERALS

PIPE FLOW - DMA 2 CALCULATIONS

5/31/2023

2BEN010100

LATERAL STATION

SD 

LATERAL 

"B-1"

SD 

LATERAL 

"B-2"

SD 

LATERAL 

"B-3"

FLOW REGIME NORMAL NORMAL NORMAL

DESIGN FLOW 

"Q100" (cfs) 2.00 cfs 3.40 cfs 3.70 cfs

PIPE DIAMETER "d" 

(inches) 10'' 12'' 12''

PIPE MATERIAL PVC PVC PVC

MANNINGS "n" 

VALUE 0.009 0.009 0.009

PIPE SLOPE "S"       

(feet/feet) 0.0100 0.0100 0.0100

FRICTION SLOPE 

"S f "       (feet/feet) 0.0100 0.0100 0.0100

DEPTH OF FLOW 

"D"  (feet) 0.83' 1.00' 1.00'

FLOW AREA "A" 

(square feet) 0.55 sf 0.79 sf 0.79 sf

WETTED 

PERIMETER "P" 2.58' 3.14' 3.14'

HYDRAULIC 

RADIUS "R" (A/P) 0.21' 0.25' 0.25'

FLOW TOP WIDTH, 

T (feet) 0.03' 0.00' 0.00'

FLOW VELOCITY 

"V" (feet/second) 5.85 fps 6.55 fps 6.55 fps

VELOCITY HEAD 

(V
2
/2G)    (feet) 0.53' 0.67' 0.67'

SPECIFIC ENERGY       

(D+ V
2
/2G)  (lb-ft/lb) 1.37' 1.67' 1.67'

FLOW CAPACITY 

DEPTH RATIO "D/d" 1.00 1.00 1.00

PIPE FLOW 

CAPACITY (cfs) 3.16 cfs 5.15 cfs 5.15 cfs

2 Santee CC Hydraulic Calculations.xls




