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1. INTRODUCTION 

1.1 Purpose and Scope 

The purpose of this report is to conduct the hydrology and hydraulic analysis for the project 
development in the City of San Marcos, County of San Diego, 
The scope of this study is to analyze the results of existing and developed condition and to 
provide recommendations to the design of storm drain. Proposed storm water drainage facilities 
include storm drain pipe, catch basin and bio retention basin. 
Proposed Bio-Retention Basin is addressed in the associated Storm Water Management Plan 
(SWMP) for the site. 
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1.2 Project Description 

The project site, APN number 223-651-01-00, is located in the City of San Marcos, east of 
Rancho Santa Fe Road and north of San Elijo Road. The site is bound to the north and east by a 
descending dirt slope and San Marcos Greek beyond, to the south by San Elijo Road and 
condominiums beyond, and to the west by an RV parking lot and Rancho Santa Fe Road.  
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1.3 Vicinity Map 
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1.4 Existing Conditions 

The site, previously graded, is currently vacant. 
There are multiple slopes located at the perimeter of the subject site.   
The majority of the subject site is relatively flat, with no major change in elevation. The site 
drains north towards San Marcos Greek at approximately 6%. 
There is a concrete v-ditch to the west of the property in the City of Carlsbad, which runs parallel 
to the property line. Both the major area of the project site and the manufactured slope westerly 
of the property, discharge to the above-mentioned v-ditch, which goes to San Marcos Creek.  
The rest of the site flows to an existing inlet, which is located at the east north corner of the 
property. 
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1.5 Proposed Conditions 

The proposed development will consist of the construction of senior/assisted living facility, 
adjacent parking lot, utilities and a Water Quality Basin.  
Proposed storm drain system will not alter the existing drainage pattern and will be ultimately 
discharged into San Marcos Greek.  
Storm water will be collected by the catch basins and discharged through storm drain pipe into 
the water quality basin.  Overflow from the water quality basin will be going into the San Marcos 
Greek. 
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2.0 HYDROLOGIC ANALYSIS 

2.1 Existing Condition Hydrology Analysis 

Design Method of determining flows based on the site size is chosen to be the Rational Method. 
 
Ti from Figure 3-3,D=146’, S=17.1%, C=0.3 
Ti=6.7 min 

 

Tt is taken from Figure 3-4, for Delta E=14’, L=485’ 
Tt=3.7 min 
Tc=Ti+Tt=6.7 min +3.7 min=10.4 min  
  
Use the isopluvial maps (Appendix B of the Hydrology Manual) to read the precipitation 
over a 6- hour period (P6) and precipitation over a 24-hour period (P24) for the site. With P6 
value determined from the worksheet (Figure 3-1 of the Hydrology Manual), find the 
intensity, I. 
 
10 Year Storm Event 
 
P6 = 1.9 inches, P24 = 3.25 inches. A=2.19ac, C=0.3 , Tc=10.4 min,  
I10 = 3.15 in/hr 
Soils Hydrologic Group-C 
Imperviousness=0%. 
C=0.30 
Q50 2 = (CA)I = (0.30) (2.19) (3.15) = 2.06 cfs 
 
50 Year Storm Event 
 
P6 = 2.6 inches, P24 = 4.5 inches. A=2.19ac, C=0.3 , Tc=10.4 min,  
I50 = 4.3 in/hr 
Soils Hydrologic Group-C 
Imperviousness=0%. 
C=0.30 
Q50 2 = (CA)I = (0.30) (2.19) (4.3) = 2.83 cfs 
 
100 Year Storm Event 
 
P6 = 3.0 inches, P24 = 5.1 inches. A=2.19ac, C=0.3 , Tc=10.4 min,  
I100 = 4.80 in/hr 
Soils Hydrologic Group-C 
Imperviousness=0%. 
C=0.30 
 
Q50 2 = (CA)I = (0.30) (2.19) (4.8) = 3.15 cfs 
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2.2 Proposed Condition Hydrology Analysis 

Ti is taken from Table 3-2, for L=100’, Slope>10%,  
Using Ti, fill in the worksheet provided in Figure 3-1 of the Hydrology Manual. Use the 
isopluvial maps (Appendix B of the Hydrology Manual) to read the precipitation over a 6- hour 
period (P6) and precipitation over a 24-hour period (P24) for the site. With P6 value determined 
from the worksheet (Figure 3-1 of the Hydrology Manual), find the 
intensity, I 
 
10 Year Storm Event 
 
Ti for the length between Pt. 1 and Pt 2 
P6 = 1.9 inches, and P24 = 3.25 inches. A=0.1 ac, C=0.63,  
Ti=3.5 min  
I10 = 5.0 in/hr 
Imperviousness=61%. 
C=0.69 
 
Q10=(CA)I = (0.69) (0.1) (5.0) = 0.35 cfs 
Tt for the length between point 2 and 3, L=436’, I=3.7%, A=2.09 ac 
The watercourse is a gutter and to calculate Tt it is necessary to know the water velocity, V, in 
the gutter. 
 
Estimate Q avg 
S avg=3.7% 
Qavg = 3.0 cfs/acre.  
Assume Qavg = Q10 2 + (Qavg)(A2-3) 
Qavg = 0.35 cfs + (3.0 cfs/acre)(2.09 acres) =6.62 cfs 
 
From Figure 3-6 of the Hydrology Manual, V = 4.8 fps Then: Tt= (436ft: 4.8ft/sec):60 =1.5 min, 
accept 2.0 min 
Tc=Ti + Tt =3.5 + 2.0 = 5.5 minutes 
 
With P6 value determined from the worksheet (Figure 3-1 of the Hydrology Manual), find the 
Intensity, I10. I=4.9 in/hr 
Q10= (CA)I=0.69*2.19*4.9=7.40 cfs 
 
50 Year Storm Event 
 
Ti for the length between Pt. 1 and Pt 2 
P6 = 2.6 inches, and P24 = 4.5 inches. A=0.1 ac, C=0.63,  
Ti=3.5 min  
I10 = 5.0 in/hr 
Imperviousness=61%. 
C=0.69 
Q10=(CA)I = (0.69) (0.1) (6.8) = 0.47 cfs 
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Tt for the length between point 2 and 3, L=436’, I=3.7%, A=2.09 ac 
The watercourse is a gutter and to calculate Tt it is necessary to know the water velocity, V, in 
the gutter. 
 
Qavg = 0.47 cfs + (3.0 cfs/acre)(2.09 acres) =6.74 cfs 
From Figure 3-6 of the Hydrology Manual, V = 4.2 fps Then: Tt= (436ft:4.8ft/sec)60 =1.5 min, 
accept 2.0 min 
Tc=Ti + Tt =3.5 + 2.0 = 5.5 minutes 
 
With P6 value determined from the worksheet (Figure 3-1 of the Hydrology Manual), find the 
Intensity, I50. I=6.5 in/hr 
Q50= (CA)I=0.69*2.19*6.5=9.82 cfs 
 
100 Year Storm Event 
 
Ti for the length between Pt. 1 and Pt 2 
P6 = 1.9 inches, and P24 = 3.25 inches. A=0.1 ac, C=0.63,  
Ti=3.5 min  
I100 = 7.8 in/hr 
Imperviousness=61%. 
C=0.69 
Q100=(CA)I = (0.69) (0.1) (7.8) = 0.54 cfs 
 
Tt for the length between point 2 and 3, L=436’, I=3.7%, A=2.09 ac 
The watercourse is a gutter and to calculate Tt it is necessary to know the water velocity, V, in 
the gutter. 
 
To find V, assume an average Q 
Estimate Qavg 
Savg=3.7% 
Qavg = 3.0 cfs/acre.  
Assume QAVG = Q50 2 + ((Qavg)(A2-3) 
Qavg = 0.54 cfs + (3.0 cfs/acre)(2.09 acres) =6.81 cfs 
 
From Figure 3-6 of the Hydrology Manual, V = 4.8 fps Then: Tt= (436ft:4.8ft/sec)60 =1.5 min, 
accept 2.0 min 
Tc=Ti + Tt =3.5 + 2.0 = 5.5 minutes 
 
With P6 value determined from the worksheet (Figure 3-1 of the Hydrology Manual), find the 
Intensity, I100. I=7.5 in/hr 
Q100=(CA)I=0.69*2.19*7.5=11.33 cfs 
 

   



10 

3.0 LOW IMPACT DEVELOPMENT 

3.1Infitration 

The Bio-Filtration Basin will treat the parking lot, roof and driveway area. (WQMP is provided 
separately). 
The information about the infiltration rate at deeper layers may be required later in the 
engineering design phase, and different types of BMP may be considered. 
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4.0 CONCLUSIONS 

After development, impervious surface will increase in the site. Total runoff will increase and is 
summarized in the table below. A proposed Water Quality Basin will be designed and installed 
to handle both of first ¾ flush in water quality purpose and detaining 0f additional runoff in 
proposed development condition. A detailed design and calculations for all proposed catch 
basins, storm drain pipe and water Quality Basin will be performed during final engineering 
design phase. 

Q peak discharge 
10 Year Storm Event 

Q peak discharge 
50 Year Storm Event 

Q peak discharge 
100 Year Storm Event 

Existing Condition 2.06 cfs 2.83 cfs 3.15 cfs 
Proposed Condition 7.40 cfs 9.82 cfs 11.33 cfs 
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APPENDIX A (Supporting Information) 















San Diego County Hydrology Manual Section: 3 
Date:  June 2003 Page: 6 of 26

Table 3-1 
RUNOFF COEFFICIENTS FOR URBAN AREAS 

Land Use Runoff Coefficient ³C´ 

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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SOURCE: San Diego County Department of Special District Services Design Manual
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EXAMPLE:

Given: Q = 10    S = 2.5%
Chart gives: Depth = 0.4, Velocity = 4.4 f.p.s.
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APPENDIX B (Hydraulic Calculations) 



Project Description

Friction Method Manning Formula

Solve For Full Flow Slope

Input Data

Roughness Coefficient 0.009

Channel Slope 0.03716 ft/ft

Normal Depth 1.00 ft

Diameter 1.00 ft

Discharge 9.92 ft³/s

Results

Channel Slope 0.03716 ft/ft

Normal Depth 1.00 ft

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Hydraulic Radius 0.25 ft

Top Width 0.00 ft

Critical Depth 0.99 ft

Percent Full 100.0 %

Critical Slope 0.03477 ft/ft

Velocity 12.63 ft/s

Velocity Head 2.48 ft

Specific Energy 3.48 ft

Froude Number 0.00

Maximum Discharge 10.67 ft³/s

Discharge Full 9.92 ft³/s

Slope Full 0.03716 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

5/18/2018 1:41:21 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.00 ft

Critical Depth 0.99 ft

Channel Slope 0.03716 ft/ft

Critical Slope 0.03477 ft/ft

5/18/2018 1:41:21 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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APPENDIX C (Geotechnical Report) 
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APPENDIX D (Hydrology Maps) 
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