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SECTION A  
 
 

SUMMARY, VICINITY MAP, Major Use Permit  
AND DRAINAGE BASIN MAP 



Summary 
 
This CEQA preliminary drainage study is prepared for the Major Use Permit Modification for the San 
Diego Freedom Ranch, MUP P74-011W. The site is located at 1777 Buckman Springs Road in Campo 
and encompasses 112.6 acres (see Vicinity Map attached). 
 
Existing Condition  
 
Currently the site has existing facilities including an Administration Building, residence trailers,  
parking area, recreation areas, and animal enclosures. The majority of the site drains to a natural 
shallow swale that flows southerly through the middle of the site. There is one watershed Basin that is 
analysed herein. Basin A is approximately 1990 Acres (3.1 Sq. Miles). Since the Basin is over 1 square 
mile, it is analysed herein using the NRCS Method outlined in Section 4 of the County of San Diego 
Hydrology Manual. The lines of inundation by the 100 year flood have been calculated and are shown 
on the “100 Year Flood Map” (see Section C).  
 
Proposed Condition 
 
The Major Use Permit Modification is proposing to add a total of 5 dormitory buildings and a new 
multi-purpose building. The drainage basin will remain the same as in the existing condition, i.e. there 
is no diversion. The new structures will be accessed by a proposed private driveway located off 
Buckman Springs Road. A new parking area is also proposed. Development is constrained to a small 
portion of the overall site and will not have a measurable affect on the drainage characteristics exiting 
the site.  
 
Conclusion 
 
The drainage patterns and flow rates will not be substantially altered from those which occur in the 
existing condition. The development of this project will not result in substantial erosion, siltation, or 
runoff which would result in flooding on or off site. Furthermore, there is an insignificant change to 
the flowrate and velocity of the stormwater flow exiting the site. No people or structure will be placed 
within a mapped 100-year flood to impede or redirect flow.  
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SECTION B  
 
 

HYDROLOGY – EXISTING & PROPOSED CONDITION 



NRCS HYDROLOGIC METHOD 
 

Project: San Diego Freedom Ranch 
 
Geographic Location: Lat – 32˚39’ Long- 116˚29’ 
 
Drainage Area: 3.1 Square Miles 
 
Storm Frequency: 100-Year 
 
6-Hour Storm Duration Precipitation (See Isopluvial): 3.0 inches 
 
24-Hour Storm Duration Precipitation (See Isopluvial): 6.1 inches 
 
Soil Group: D – use for entire basin to be conservative 
 
PZN:  3.0     CN: 70 CN Adjusted: 85 
 
Watershed Length (L): 3.2 miles 
 
Length to Centroid (Lc): 1.4 miles 
 
Slope: 3580-2800 = 780 / 3.2 = 244 ft/mile  
 
Basin n Factor: 0.03  
 
Corps Lag (TL): 24n((LxLc)/S0.5)m  = 24(0.03)((3.2x1.4)/2440.5)0.38 = 0.45 hours 
 
Time to Peak (TP): 0.862 (TL) = 0.862(0.45) = 0.4 
 
Duration D: D=0.2(TP) = 0.2(0.4)(60min) = 4.8 min – use 5 minutes  
 
Intensity: I=7.44P6D-0.645 =7.44(3.0)(5)-0.645= 7.9 in/hr 
 
Rainfall Depth: P=I (D/60) = 7.9(5/60) = 0.66 in/hr 
 
S (potential maximum soil retention): S=1000/CN-10 = 1000/85-10 = 1.76 
 



 
 
Evaluation of Existing vs. Proposed Condition 
 
 
In the existing condition, an adjusted CN value of 85 is used for the 
entire 3.1 square mile basin.  
 
The project proposes to add roughly 2 acres of impervious surface. If a 
CN value of 100 (conservative) is applied to the 2 acres, the weighted 
CN value is shown here: 
 
100 x (2 acres / 1990 acres) + 85 (1988 acres / 1990 acres) = 85.01 
 
The following two pages show the existing and proposed flowraes. An 
increase from 3947.8 to 3948.4 is only an increase of 0.6 cfs or 0.01%. 
This will result in no measurable increase in flow depth, width or 
velocity. 
 
 
 



 
  ****************************************************************************** 
  * The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses the       * 
  * procedures described in Section 4 of the San Diego County Hydrology        * 
  * Manual for NRCS Hydrologic Method calculations.  The SDUH Peak Discharge   * 
  * Program may be used only for determination of peak flow rate, and may not  * 
  * be used for detention basin design or other routing purposes for which a   * 
  * hydrograph is required.  To generate a hydrograph, the calculation method  * 
  * described in Section 4 of the San Diego County Hydrology Manual may be     * 
  * used, or a computer program that includes good documentation of the        * 
  * calculations (see Section 1.7 of the San Diego County Hydrology manual).   * 
  * Note: the RATHYDRO computer program is not based on the calculation method * 
  * described in Section 4 of the San Diego County Hydrology Manual and may    * 
  * not be used to generate a hydrograph based on the SDUH Peak Discharge      * 
  * Program output.                                                            * 
  ****************************************************************************** 
 
   Project Identification: FREEDOM RANCH (Existing Condition)                                      
   Storm Frequency (years) =  100 
   Drainage Area (square miles) =    3.100 
   6-Hour Rainfall (inches) =     3.00 
   6-Hour Depth-Area Factor =    0.991 
   24-Hour Rainfall (inches) =     6.10 
   24-Hour Depth-Area Factor =    0.994 
   Adjusted Curve Number = 85 
   Unit Interval (minutes) =  5 
   Watershed Lag Time (hours) =    0.450 
   Peak Flow Rate (cfs) =     3947.8 
 



  ****************************************************************************** 
  * The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses the       * 
  * procedures described in Section 4 of the San Diego County Hydrology        * 
  * Manual for NRCS Hydrologic Method calculations.  The SDUH Peak Discharge   * 
  * Program may be used only for determination of peak flow rate, and may not  * 
  * be used for detention basin design or other routing purposes for which a   * 
  * hydrograph is required.  To generate a hydrograph, the calculation method  * 
  * described in Section 4 of the San Diego County Hydrology Manual may be     * 
  * used, or a computer program that includes good documentation of the        * 
  * calculations (see Section 1.7 of the San Diego County Hydrology manual).   * 
  * Note: the RATHYDRO computer program is not based on the calculation method * 
  * described in Section 4 of the San Diego County Hydrology Manual and may    * 
  * not be used to generate a hydrograph based on the SDUH Peak Discharge      * 
  * Program output.                                                            * 
  ****************************************************************************** 
 
   Project Identification: FREEDOM RANCH (Proposed Condition)                                      
   Storm Frequency (years) =  100 
   Drainage Area (square miles) =    3.100 
   6-Hour Rainfall (inches) =     3.00 
   6-Hour Depth-Area Factor =    0.991 
   24-Hour Rainfall (inches) =     6.10 
   24-Hour Depth-Area Factor =    0.994 
   Adjusted Curve Number = 85.01 
   Unit Interval (minutes) =  5 
   Watershed Lag Time (hours) =    0.450 
   Peak Flow Rate (cfs) =     3948.4 
 









3.1 0.964 0.981 0.988 0.991 0.994





 
 
 
 
 
 
 
 
 
 
 

SECTION C 
 
 

HYDRAULIC CALCULATIONS 
 





100 Year Flood Cross Sections and Calculations 
 
Section 1 
 

 
 

Channel Calculator                      
 

Given Input Data: 
     Shape ...........................  Trapezoidal 

     Flowrate ........................  3948 cfs 
     Slope ...........................  0.0330 ft/ft 
     Manning's n .....................  0.0300 

     Bottom width ....................  5 ft 
     Left slope ......................  0.042 ft/ft (V/H) 
     Right slope .....................  0.021 ft/ft (V/H) 

 
Computed Results: 

     Depth ...........................  35.7 in 
     Velocity ........................  11.9 fps 
     Top width .......................  218 ft 

       



Section 2 
 

Channel Calculator                      
 

Given Input Data: 
     Shape ...........................  Trapezoidal 

     Flowrate ........................  3948 cfs 
     Slope ...........................  0.023 ft/ft 
     Manning's n .....................  0.030 
     Bottom width ....................  5 ft 

     Left slope ......................  0.067 ft/ft (V/H) 
     Right slope .....................  0.025 ft/ft (V/H) 

 
Computed Results: 

     Depth ...........................  42.1 in 
     Velocity ........................  11.1 fps 
     Top width .......................  198 ft 



Section 3 
 

Channel Calculator                      
 

Given Input Data: 
     Shape ...........................  Trapezoidal 

     Flowrate ........................  3948 cfs 
     Slope ...........................  0.028 ft/ft 
     Manning's n .....................  0.0300 

     Bottom width ....................  5 ft 
     Left slope ......................  0.083 ft/ft (V/H) 
     Right slope .....................  0.021 ft/ft (V/H) 

 
Computed Results: 

     Depth ...........................  39.3 in 
     Velocity ........................  11.7 fps 
     Top width .......................  201 ft 

 



Section 4 
 

Channel Calculator                      
 

Given Input Data: 
     Shape ...........................  Trapezoidal 

     Flowrate ........................  3948 cfs 
     Slope ...........................  0.018 ft/ft 
     Manning's n .....................  0.030 
     Bottom width ....................  5 ft 

     Left slope ......................  0.071 ft/ft (V/H) 
     Right slope .....................  0.023 ft/ft (V/H) 

 
Computed Results: 

     Depth ...........................  43.4 in 
     Velocity ........................  10.0 fps 
     Top width .......................  213 ft 

     



Section 5 
 

Channel Calculator 
 

Given Input Data: 
Shape ...........................  Trapezoidal 
Flowrate ........................  3948 cfs 
Slope ...........................  0.013 ft/ft 
Manning's n .....................  0.030 
Bottom width ....................  70 ft 

Left slope ......................  0.052 ft/ft (V/H) 
Right slope .....................  0.045 ft/ft (V/H) 

 
Computed Results: 

Depth ...........................  37.7 in 
Velocity ........................  9.3 fps 
Top width .......................  200 ft 



Section 6 
 

Channel Calculator                      
 

Given Input Data: 
     Shape ...........................  Trapezoidal 

     Solving for .....................  Depth of Flow 
     Flowrate ........................  3948 cfs 
     Slope ...........................  0.013 ft/ft 
     Manning's n .....................  0.030 

          Bottom width ....................  100 ft 
     Left slope ......................  0.063 ft/ft (V/H) 
     Right slope .....................  0.063 ft/ft (V/H) 

 
Computed Results: 

     Depth ...........................  34.3 in 
     Velocity ........................  9.5 ft  

     Top width .......................  191 ft 
      



 
 
 
 
 
 
 
 
 
 
 

SECTION D 
 
 

ATTACHMENT







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




