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1.0 Project Description 

This report is a hydrologic analysis to support the design of the replacement bridge located near the 
Santa Margarita River Hiking Trail, located in the County of San Diego, California.  The proposed 
bridge will be a three-span bridge that will join the existing Sandia Creek Road to the south and 
Rock Mountain Drive to the north and it will replace the existing fish passage.  It is anticipated that 
the proposed bridge will be approximately 574’ long and 40’ wide.   

 

 
Figure 1 - Project Location 

Project Location 
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The existing fish passage is located just north of Fallbrook near the intersection of Sandia Creek 
Road and De Luz road.  The existing fish passage is not only an impediment for steelhead, but also a 
hazardous pedestrian and vehicular crossing during significant rain events.  The proposed fish 
passage barrier removal and crossing replacement project will provide multiple benefits;  
 

1. Provide juvenile and adult steelhead access to 12 miles of upstream habitat, including 
high quality habitat in the upper watershed near Temecula.  

2. Provide improved habitat through riparian restoration at the project site. This will 
provide cover and resting areas for steelhead migrating upstream to spawning and 
rearing sites that are undergoing restoration in preparation for their passage.  

3. Bridge modification of the existing fish passage can reduce adverse impacts of periodic 
overtopping of the existing culvert crossing during storms that block access to the 
homes of local residents.   

4. The technical data developed by the hydraulic, sediment and scour studies will inform 
future improvements to the Santa Margarita River for ecosystem resilience to climate 
change. 

 

 
Figure 2 Santa Margarita River – Sandia Creek Existing Passage low-flow crossing 
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2.0 Drainage Conditions Description 
2.1 Existing Drainage Conditions 
Onsite existing areas are shown on the drainage management area (DMA) map included in 
Attachment 1. These DMAs represent the existing conditions and topography of the site. Flow 
directions and discharge locations for each area are included in Attachment 1, Exhibit EX-1. 

 

2.2 Proposed Drainage Conditions 
Onsite proposed areas are shown on the drainage management area (DMA) map included in 
Attachment 2. These DMAs represent the improvements for the proposed bridge. Flow directions and 
discharge locations for each area are included in Attachment 2, Exhibit PR-1. 
 

 

3.0 Methodology 
The project has been evaluated using the Rational Method from the San Diego County Hydrology 
Manual (June 2003) and the San Diego County Hydraulic Design Manual (September 2014) to 
determine the 100 year Design Storm Event Peak Discharge Rates.  
 

3.1 Rational Method Formula  
The Rational Method (RM) 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), which is the time required for water to flow from the most 
remote point of the basin to the location being analyzed. The RM formula is expressed as follows: 
 

Q=CIA 
 

Where as: 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.  
 

 

3.2 Runoff Coefficient  
Figure 3-1 of the 2003 San Diego County Hydrology Manual lists the runoff coefficients for urban 
areas. The runoff coefficients are based on land use and soil type. An appropriate runoff coefficient 
(C) for each type of land use in the sub area should be selected from this table and multiplied by 
the percentage of the total area (A) included in that class. The sum of the products for all land uses 
is the weighted runoff coefficient (Σ[CA]). Good engineering judgment should be used when 
applying the values presented in Table 3-1 and adjustments may be made based on site 
characteristics. The runoff coefficient can also be calculated for an area based on soil type and 
impervious percentage using the following formula: 
 

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



400 Oceangate, Suite 500       
Long Beach, CA 90802        
562.437.9100        
kpff.com 

 

 

Where as: Cp = Pervious Coefficient Runoff Value for the soil type (shown in Table 3-1 as 
Undisturbed Natural Terrain/Permanent Open Space, 0% Impervious). Soil type was determined 
from the soil hydrologic group map provided in Attachment 3. 

 

3.3 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr) for a duration equal to the Tc for a 
selected storm frequency. Once a particular storm frequency has been selected for design and a Tc 
calculated for the drainage area, the rainfall intensities were be determined from the Intensity-
Duration Design Chart and formulas provided in Figure 3-1 of the 2003 San Diego County Hydrology 
Manual. The 6-hour storm rainfall amount (P6) and the 24-hour storm rainfall amount (P24) for the 
selected storm frequency are also needed for calculation of I. P6 and P24 are shown on the 
isopluvial maps provided in Attachment 3. 

 

3.4 Time of Concentration 
The Time of Concentration (Tc) is the time required for runoff to flow from the most remote part of 
the drainage area to the point of interest. The Tc is composed of two components: initial time of 
concentration (Ti) and travel time (Tt). 
 
The Ti is the time required for runoff to travel across the surface of the most remote sub area in the 
study, or “initial sub area.” Guidelines for designating the initial sub area are provided within the 
discussion of computation of Ti. The Tt is the time required for the runoff to flow in a watercourse 
(e.g., swale, channel, gutter, pipe) or series of watercourses from the initial sub area to the point of 
interest. For the RM, the Tc at any point within the drainage area is given by: 
 

Tc = Ti + Tt 
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4.0 Hydrology Calculations Summary 
Upon performing hydrologic analysis of the project site for both the existing and the proposed 
conditions, the following results were produced. As shown in the summary calculations provided in 
Tables 1 and 2, there is a slight increase in the 100-yr storm event peak discharge rate, but the 
hydrologic impact to the receiving body of water can be considered negligible when comparing the 
increase in the peak discharge with the flow rate that the river is actually conveying (it is anticipated 
that the proposed project will not significantly impact the existing flow regime of the river) and 
therefore stormwater mitigation is not required for this project.  

 

Table 1– Hydrology Calculations Summary Pre-Developed  

100-yr Storm Event 

 
  

DMA 

ID
Basin Area Area 

Impervious 

Area

Pervious 

Area

Percent 

Impervious

Percent 

Pervious
Runoff Coeff (C) Tc=Ti+Tt

Intensity 

(100 

year)

Q100 

(cfs)

(sf) (ac) (sf) (sf) % % (C) (min) (in/hr) (cfs)

1 9,886 0.23 7,275 2,611 74% 26% 0.75 5.0 6.59 1.13

2 4,370 0.10 0 4,370 0% 100% 0.35 8.4 4.70 0.17

3 7,042 0.16 0 7,042 0% 100% 0.35 5.3 6.36 0.36

4 22,070 0.51 0 22,070 0% 100% 0.35 7.8 4.96 0.88

5 9,810 0.23 6,828 2,982 70% 30% 0.73 5.0 6.59 1.09

6 3,800 0.09 3,800 0 100% 0% 0.90 5.0 6.59 0.52

7 12,314 0.28 0 12,314 0% 100% 0.35 8.2 4.78 0.47

8 20,633 0.47 20,625 8 100% 0% 0.90 5.0 6.59 2.81

9 4,200 0.10 0 4,200 0% 100% 0.35 5.3 6.34 0.21

10 6,523 0.15 0 6,523 0% 100% 0.35 8.1 4.83 0.25

11 788 0.02 0 788 0% 100% 0.35 5.0 6.59 0.04

12 795 0.02 0 795 0% 100% 0.35 5.0 6.59 0.04

13 3,072 0.07 0 3,072 0% 100% 0.35 5.0 6.59 0.16

Total 105,303 2.42 38,528 66,775 37% 63% 8.13
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Table 2– Hydrology Calculations Summary Post-Developed  

100-yr Storm Event 

 
  

DMA 

ID
Basin Area Area 

Impervious 

Area

Pervious 

Area

Percent 

Impervious

Percent 

Pervious
Runoff Coeff (C) Tc

Intensity 

(100 

year)

Q100 

(cfs)

(sf) (ac) (sf) (sf) % % (C) (in/hr) (cfs)

1 9,147 0.21 9,147 0.00 100% 0% 0.90 2.05 6.59 1.24

2 3,303 0.08 3,303 0.00 100% 0% 0.90 2.06 6.59 0.45

3 6,604 0.15 6,604 0.00 100% 0% 0.90 2.70 6.59 0.90

4 6,447 0.15 6,447 0.00 100% 0% 0.90 2.91 6.59 0.88

5 7,700 0.18 7,700 0.00 100% 0% 0.90 2.67 6.59 1.05

6 7,666 0.18 7,666 0.00 100% 0% 0.90 2.72 6.59 1.04

7 3,510 0.08 3,510 0.00 100% 0% 0.90 2.23 6.59 0.48

8 2,988 0.07 2,988 0.00 100% 0% 0.90 2.29 6.59 0.41

9 12,314 0.28 0 12,314.00 0% 100% 0.35 8.44 4.70 0.46

10 3,788 0.09 3,788 0.00 100% 0% 0.90 2.12 6.59 0.52

11 20,625 0.47 0 20,625.00 0% 100% 0.35 8.74 4.59 0.76

12 2,509 0.06 2,194 315.00 87% 13% 0.83 3.07 6.59 0.32

13 3,324 0.08 0 3,324.00 0% 100% 0.35 5.27 6.36 0.17

14 4,200 0.10 0 4,200.00 0% 100% 0.35 4.99 6.59 0.22

15 6,523 0.15 0 6,523.00 0% 100% 0.35 8.66 4.62 0.24

16 788 0.02 0 788.00 0% 100% 0.35 4.90 6.59 0.04

17 795 0.02 0 795.00 0% 100% 0.35 4.62 6.59 0.04

18 3,072 0.07 0 3,072.00 0% 100% 0.35 4.16 6.59 0.16

Total 105,303 2.42 53,347 51,956 51% 49% 9.38
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5.0 Water Quality  
5.1 Storm Water Management Requirements 

 
 
All drainage patterns, flow directions, and point of discharge are depicted in Exhibit PR-1, Attachment 2. 
Swales incorporated into the project will be constructed using the design criteria and guidelines listed in FT-
1, Appendix E and Green Street Guidelines, and Appendix K of the San Diego County BMP Design Manual. 
Due to the soil site conditions (soil type D), the infiltration rate is assumed to be really low, therefore an 
underdrain is used to capture and convey water, discharging into the rip rap as shown in Exhibit PR-1. A 
catch basin is provided at the southern end of the vegetated swale to serve as an overflow device, overflow 
runoff will be conveyed with the underdrain flow to discharge into the proposed rip rap which will provide 
energy dissipation to reduce erosion. The discharge pipe (12” at 1% slope) and the rip rap have been sized 
to provide enough capacity and energy dissipation for the 100-yr storm. The top of grate for the catch basin 
is set above the minimum required ponding depth to capture flow from storm events larger than 85 
percentile.  
 
The sizing requirements included in Appendix K of the San Diego County BMP Design Manual (Guidance on 
Green Infrastructure) were followed and a total required water quality flow rate requiring flow-thru 
treatment was calculated. Results for calculation of Design capture volume is provided in Attachment 7.  
 
 
  


