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Summary 
 

This CEQA Preliminary Drainage Study is prepared for the proposed Hamilton Tentative Parcel 
Map. The site is located at 15852 Skyline Truck Trail in Jamul. The site encompasses 
approximately 24.3 acres north of Skyline Truck Trail (see the Vicinity Map attached).   
 
Existing Condition  
In the existing condition, there is one single family residence on the site. The rest of the site is 
relatively undisturbed and natural. Access to the site is via a 60’ private road easement that 
boarders the easterly property boundary. Encompassed in the easement is a graded dirt road 
ranging in width from 18’-30’. The road lies within three drainage basins, Basins A, B and C. 
Basins A and B are analyzed at existing 24” drainpipes located near the southeast property 
corner of the site and near Skyline Truck Trail respectively. Basin C is analyzed at a 
concentration point in the middle of the site. (see Drainage Basin Map – Existing Condition, 
attached).  
 
The site lies approximately 1100 feet to the north of Skyline Truck Trail. The site slopes 
downward to the west (see Project Map, attached). Runoff that enters the site is from Basin A 
and a portion of Basin C. The runoff from Basin A enters the site near the southeast property 
corner and runoff from Basin C enters the site along the southerly property line. The onsite 
runoff collects in an existing drainage course near the center of the site and leaves the site along 
the westerly property line.  
 
Proposed Condition  
In the proposed condition, the existing dirt road will be paved. The paved width of the proposed 
road will be 16’-24’. The developer proposes to construct an additional single family home 
within the boundary of the site. The runoff from Basin A will enter the road and will flow down 
the road to the north and enter into the existing 24” drainpipe as it does in the existing condition. 
Runoff from Basin B will flow down the road to the south and outlet near Skyline Truck Trail 
via an asphalt concrete spill way. The runoff will then concentrate at the exiting 24” CMP 
drainpipe as it does in the existing condition. The size and location of Basins A, B and C will 
remain the same as the existing condition. As shown in the calculations for Basins A, B and C 
(attached) the increase in runoff, head and velocity due to the proposed pavement and single 
family home will be negligible.  
 
Conclusion 
Construction of the proposed road and single family residence will have minimal effects on the 
existing drainage basins, and flow patterns. Both the size and location of the basins will remain 
the same and as shown in this study the increase in head, velocity and flow rate due to the 
proposed road and home will be negligible. 
  
For CEQA purposes, the following information is provided in this study for project review and 
approval for the tentative map. 

 



Q: Will 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 which would result in 
substantial erosion or siltation on- or off-site? 

A: No. The overall existing drainage patterns will be maintained, no alterations to streams or 
rivers will occur and no increase in off-site erosion or siltation will be caused by this project.  

 
Q: Will 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 which would result in flooding on- or off-site? 

A: No. Overall existing drainage patterns will be maintained. No alterations to streams or rivers 
will occur and the rate or amount of runoff will not increase.  

 
Q: Will the project create or contribute runoff water which will exceed the capacity of existing or 

planned storm water drainage systems? 
A: No.  
 
Q: Will 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?   

A: No. The project does not propose to place housing within the 100-year floodplain. 
 
Q: Will the project place within a 100-year flood hazard area structures which would impede or 

redirect flood flows? 
A: No. The project will not place structures within a 100-year flood hazard area which would 

impede or redirect flood flows. 
 
Q: Will the project expose people or structures to a significant risk of loss, injury or death 

involving flooding, including flooding as a result of the failure of a levee or dam on-site or 
off-site? 

A: No. The project will not expose people or structures to a significant risk of loss, injury or 
death involving flooding as a result of failure of Dam(s) or levee(s). 

 















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SECTION A 

 
 
 



Basin A Hydrology (Existing): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
where: 

Ti   = 8.7 min (see Table 3-2, attached) 

The travel time, Tx, is the amount of time it takes the runoff to flow down the existing dirt road to the 
existing 24” CMP drainpipe. The travel time is calculated by dividing the length of the flow path by the 
velocity of runoff. The Q100 used for the velocity calculation is assumed and later checked for accuracy. 
The Q100 used for velocity calculation is also divided by 2 to average the amount runoff in the channel.  
 
Travel Time for Basin A: 
 

Channel Calculator 
 

Given Input Data: 
Shape ...........................  Trapezoidal 
Solving for .....................  Velocity 

Flowrate ........................  2.8 cfs 
Slope ...........................  0.13ft/ft 
Manning's n .....................  0.025 

 
Computed Results: 

Velocity ........................  7.2 fps 
 

  Velocity of runoff- 7.2 ft./sec  (from above) 
 
  Length of Flow Path- 770ft     (see Drainage Basin Map – Existing Condition, attached) 
 
     Tx = 770ft/7.2ft/sec = 107 sec 

TX   = 1.8 min 

TC = 8.7 + 1.8 
                                      

TC   = 10.5 min 
 
 
Intensity Calculation: 

I  = 7.44 P6 D-0.645 (see Figure 3-1, attached) 

where: 
P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 10.5 min (from above) 

I = 7.44 ( 3.2 ) ( 10.5 )–0.645 

                                  
I = 5.2 in/hr 



 
Runoff Coefficient (C Value): 
 
Basin A in the existing condition is composed of natural terrain and portions of a dirt road. The “C” value 
is obtained from Table 3-1 of the County of San Diego Hydrology Manual (2003).  
 

C = 0.30 (see Table 3-1, attached) 
 

Cweighted = 0.30 
  
 
         

Flow Rate:   
Q100  =  C I A 

 

where:  

C   = 0.30 (from above)          

I  =  5.2 in/hr (see Figure 3-1, attached) 

A  = 3.6 AC (see Drainage Basin Map – Existing Condition, attached) 

Q100 = (0.30)(5.2)(3.6) = 5.6 
 

Q100  = 5.6 CFS 
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Basin A Hydrology (Proposed): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
where: 

 
Ti   = 8.7 min (see Table 3-2, attached) 

The travel time, Tx, is the amount of time it takes the runoff to flow down the proposed paved road to the 
existing 24” CMP drainpipe. The travel time is calculated by dividing the length of the flow path by the 
velocity of runoff. The velocity is obtained from Figure 3-6 of the San Diego County Hydrology Manual. 
The Q100 used for the velocity calculation is assumed and later checked for accuracy. The Q100 used for 
velocity calculation is also divided by 2 to average the amount runoff in the channel.  
 
Travel Time for Basin A: 

 
Velocity of runoff- 7.1 ft./sec  (see Figure 3-6, attached) 

  Length of Flow Path- 860ft     (see Drainage Basin Map – Proposed Condition, attached) 
 
     Tx = 790ft/7.1ft/sec = 111 sec 

TX   = 1.9 min 

TC = 8.7 + 1.9 = 10.6 

                                      
TC   = 10.6 min 

 
Intensity Calculation: 

I  = 7.44 P6 D-0.645  (see Figure 3-1, attached) 

where: 

P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 10.6 min (from above) 

I = 7.44 ( 3.2 ) ( 10.6 )–0.645 

                                  
I = 5.2 in/hr 

 
 
 
 
 
 
 
 
 



Runoff Coefficient (C Value): 
 
“C” values for the existing condition are derived from actual areas of existing and proposed surfaces and 
their corresponding “C” values from Table II and Table 3-1 of the County of San Diego Hydrology 
Manual (2003).  

Cweighted =  [(CPAVE * APAVE) /ATOTAL] + [(CNAT * ANAT) /ATOTAL] 
where: 

CNAT = 0.30 (see Table 3-1, attached) 
CPAVE = 0.90 (see Table II, attached) 

            

Atotal = 3.6 AC (See Drainage Basin Map –Proposed Condition, attached) 

Natural Area  (ANAT) = 3.29 AC   

Pavement Area (APAVE) = 0.31 AC 

Cweighted = [(0.90 * 0.31) / 3.6] + [(0.30 * 3.29) / 3.6] = 0.35 
 

Cweighted = 0.35 
           
 
Flow Rate:   

Q100  =  C I A 
 

where:  

C   = 0.35          

I  =  5.2 in/hr (see Figure 3-1, attached) 

A  = 3.6 AC (see Drainage Basin Map – Proposed Condition, attached) 

Q100 = (0.35)(5.2)(3.6) = 6.6 
 

Q100  = 6.6 CFS 
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SECTION B 
 
 
 



Basin B Hydrology (Existing): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
 
where: 

 

Ti   = 8.7 min (see Table 3-2, attached) 

TX   = 1.4 min (see Figure 3-4, attached) 

TC = 8.7 + 1.4 
                                      

TC   = 10.1 min 
 
 
Intensity Calculation: 

I  = 7.44 P6 D-0.645  (see Figure 3-1, attached) 
 

where: 
 

P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 10.1 min (from above) 

I = 7.44 ( 3.2 ) ( 10.1 )–0.645 

                                  
I = 5.4 in/hr 

 
Runoff Coefficient (C Value): 
 
“C” values for the existing condition are derived from actual areas of existing surfaces and corresponding 
“C” values from Table II  and Table 3-1 of the County of San Diego Hydrology Manual (2003).  
 

Cweighted =  [(CPAVE * APAVE) /ATOTAL] + [(CNAT * ANAT) /ATOTAL] 
where: 

CNAT = 0.30 (see Table 3-1, attached) 
CPAVE = 0.90 (see Table II, attached) 

            

Atotal = 7.3 AC (See Drainage Basin Map – Existing Condition, attached) 

Natural Area  (ANAT) = 7.15 AC   

Pavement Area (APAVE) = 0.15 AC 

Cweighted = [(0.90 * 0.15) / 7.3] + [(0.30 * 7.15) / 7.3] = 0.31 
 

Cweighted = 0.31 



  
 
         

Flow Rate:   
Q100  =  C I A 

 

where:  

C   = 0.31 (from previous page)          

I  =  5.4 in/hr (see Figure 3-1, attached) 

A  = 7.3 AC (see Drainage Basin Map – Existing Condition, attached) 

Q100 = (0.31)(5.4)(7.3) = 12.2 
 

Q100  = 12.2 CFS 
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SECTION C 
 
 



 

TABLE II 

USE 0.90 

BASIN B -EXISTING 



Basin B (Proposed): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
 
where: 
 

Ti   = 8.7 min (see Table 3-2, attached) 

TX   = 1.4 min (see Figure 3-4, attached) 

TC = 8.7 + 1.4 
                                      

TC   = 10.1 min 
 
Intensity Calculation: 

I  = 7.44 P6 D-0.645  (see Figure 3-1, attached) 
 

where: 
 

P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 10.1 min (from above) 

I = 7.44 ( 3.2 ) ( 10.1 )–0.645 

                                  
I = 5.4 in/hr 

 
 
Runoff Coefficient (C Value): 
 
“C” values for the existing condition are derived from actual areas of existing and proposed surfaces and 
their corresponding “C” values from Table II and Table 3-1 of the County of San Diego Hydrology 
Manual (2003).  
 

Cweighted =  [(CPAVE * APAVE) /ATOTAL] + [(CNAT * ANAT) /ATOTAL] 
where: 

CNAT = 0.30 (see Table 3-1, attached) 
CPAVE = 0.90 (see Table II, attached) 

            

Atotal = 7.3 AC (See Drainage Basin Map –Proposed Condition, attached) 

Natural Area  (ANAT) = 6.72 AC   

Pavement Area (APAVE) = 0.58 AC 

Cweighted = [(0.90 * 0.58) / 7.3] + [(0.30 * 6.72) / 7.3] = 0.35 
 

Cweighted = 0.35 



  
 
         

Flow Rate:   
Q100  =  C I A 

 

where:  

C   = 0.35          

I  =  5.4 in/hr (see Figure 3-1, attached) 

A  = 7.3 AC (see Drainage Basin Map – Proposed Condition, attached) 

Q100 = (0.35)(5.4)(7.3) = 13.8 
 

Q100  = 13.8 CFS 
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TABLE II 

USE 0.90 
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Basin C (Existing): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
 
where: 

Ti   = 8.7 min (see Table 3-2, attached) 

TX   = 3.1 min (see Figure 3-4, attached) 

TC = 8.7 + 3.1 
                                      

TC   = 11.8 min 
 
 
Intensity Calculation: 

      I  = 7.44 P6 D-0.645  (see Figure 3-1, attached) 
 

where: 
P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 11.8 min (from above) 

I = 7.44 ( 3.2 ) ( 11.8 )–0.645 

                                  
I = 4.8 in/hr 

 
Runoff Coefficient (C Value): 
 
Basin C in the existing condition is composed of natural terrain and portions of a dirt road. The 
“C” value is obtained from Table 3-1 of the County of San Diego Hydrology Manual (2003).  
 

C = 0.30 (see Table 3-1, attached) 
 

Cweighted = 0.30 
   
 

        

Flow Rate:   
Q100  =  C I A 

where:  

C   = 0.30          

I  =  4.8 in/hr (see Figure 3-1 Basin A, attached) 

A  = 12.5 AC (see Drainage Basin Map – Existing Condition, attached) 

Q100 = (0.30)(4.8)(12.5) = 18.0 
 

Q100  = 18.0 CFS
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Basin C (Proposed): 
 
Time of Concentration Calculation: 

TC   = Ti   + TX
 

where: 
Ti   = 8.7 min (see Table 3-2, attached) 

TX   = 3.1  min (see Figure 3-4, attached) 

TC = 8.7 + 3.1 
                                      

TC   = 11.8 min 
 
Intensity Calculation: 

    I  = 7.44 P6 D-0.645 (see Figure 3-1, attached) 

 
where: 

P6 = 3.2 in (see Rainfall Isopluvial, Section E) 

D = TC = 11.8 min (from above) 

I = 7.44 ( 3.2 ) ( 11.8 )–0.645 

                                  
I = 4.8 in/h 

 
Runoff Coefficient (C Value): 
“C” values for the existing condition are derived from actual areas of existing and proposed 
surfaces and their corresponding “C” values from Table II and Table 3-1 of the County of San 
Diego Hydrology Manual (2003).  
 

Cweighted =  [(CPAVE * APAVE) /ATOTAL] + [(CROOF * AROOF) /ATOTAL] + [(CNAT * ANAT) /ATOTAL] 
where: 

CNAT = 0.30 (see Table 3-1, attached) 
CROOF = 0.85 (see Table II, attached) 
CPAVE = 0.90 (see Table II, attached) 

            

Atotal = 12.5 AC (See Drainage Basin Map –Proposed Condition, attached) 

Natural Area  (ANAT) = 12.2 AC   

Pavement Area (APAVE) = 0.2 AC 

Roof Area (AROOF) = 0.1 AC 

 

Cweighted = [(0.90 * 0.2) / 12.5] + [(0.85 * 0.1) / 12.5] + [(0.30 * 12.2) / 12.5]  = 0.31 
 

Cweighted = 0.31 



   
 

        

Flow Rate:   
Q100  =  C I A 

 

where:  

C   = 0.31        

I  =  4.8 in/hr (see Figure 3-1, attached) 

A  = 12.5 AC (see Drainage Basin Map – Proposed Condition, attached) 

Q100 = (0.31)(4.8)(12.5) = 18.6 
 

Q100  = 18.6 CFS 
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SECTION D 



Basin A Hydraulics (Existing): 
 
The following calculations pertain to the existing 24” CMP drainpipe. 
 
 
Headwater:   

HW/D = 0.65 (see Chart 5 Basin A, attached) 
 

therefore:  

HW = D(0.65) 

where: 

D = diameter of pipe = 24” 

HW = (24”)(0.65) = 15.6” = 1.3’ 

 
There is approximately 6.1’ of available head from the flow line of the existing 24” drainpipe on 
the west side of the road to the top edge of the existing dirt road and therefore will be enough 
available head to handle the runoff produced from Basin A during a 100-year storm.  
 
Pipe Capacity:   
 

Manning Pipe Calculator 
 

Given Input Data: 
Shape ........................................................................  Circular 
Diameter ........................................................................  24 in 
Flowrate …….…………..…………....  5.6cfs (see Section B) 
Slope ..............................................  0.10 ft/ft (per field survey) 

Manning's n ..... 0.017 (San Diego County Drainage Design Manual) 
 

Computed Results: 
Depth ................................  6” in 

 
 



Basin A Hydraulics (Proposed): 
 
The following calculations pertain to the existing 24” CMP drainpipe. 
 
 
Headwater:   

HW/D = 0.68 (see Chart 5 Basin A, attached) 
 

therefore:  

HW = D(0.68) 

where: 

D = diameter of pipe = 24” 

HW = (24”)(0.68) = 16.3” = 1.4’ 

 
There is approximately 6.6’ of available head from the flow line of the existing 24” drainpipe on 
the west side of the road to the top of the proposed AC dike on the east side of the road and 
therefore will be enough available head to handle the runoff produced from Basin A during a 
100-year storm.  
 
Pipe Capacity:   
 

Manning Pipe Calculator 
 

Given Input Data: 
Shape ........................................................................  Circular 
Diameter ........................................................................  24 in 
Flowrate …….…………..…………....  6.6cfs (see Section B) 
Slope ..............................................  0.10 ft/ft (per field survey) 

Manning's n ..... 0.017 (San Diego County Drainage Design Manual) 
 

Computed Results: 
Depth ................................  6” in 
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HW/D = 0.68, therefore HW = (24”)(0.68) = 16.3” (PROPOSED) 
HW/D = 0.65, therefore HW = (24”)(0.68) = 15.6” (EXISTING)  

BASIN A 



Basin A Hydraulics (Proposed): 
 
The following calculations pertain to the proposed AC dike. The Q100 used for the dike capacity 
is the Q100 from Basin A in the proposed condition. The depth of flow is obtained from Figure 3-
6 of the San Diego County Hydrology Manual. 
 

Q100 = 6.6 cfs (from Section A) 
Slope = 7% (from Preliminary Grading Plan, attached) 

 
 

Depth:   
D = 0.31 ft (see Figure 3-6 Basin A, attached) 

 

 
The depth of flow will be 0.31’ during a 100-year storm. The proposed AC dike is 0.5’ and is 
therefore adequate to handle the runoff produced from Basin A during a 100-year storm.  

 





Basin B Hydraulics (Existing): 
 
The following calculations pertain to the existing 24” CMP drainpipe. 
 
Headwater:   

HW/D = 1.02 (see Chart 5 Basin B, attached) 
 

therefore:  

HW = D(1.02) 

where: 

D = diameter of pipe = 24” 

HW = (24”)(1.02) = 24.5” = 2.0’ 

 

There is approximately 21’ of available head from the flow line of the existing 24” drainpipe to the edge 

of Skyline Truck Trail and therefore will be enough head to handle the runoff from Basin B produced 

during a 100-year storm. 

 
 
Pipe Capacity:   
 

Manning Pipe Calculator 
 

Given Input Data: 
Shape .......................................................................  Circular 
Diameter .......................................................................  24 in 
Flowrate …………………...………....  12.2 cfs (see Section A) 
Slope ..............................................  0.093 ft/ft (per field survey) 
Manning's n ..... 0.017 (San Diego County Drainage Design Manual) 

 
Computed Results: 

Depth ...............................  8 in 
 

 
 
 
 



Basin B Hydraulics (Proposed): 
 
The following calculations pertain to the existing 24” CMP drainpipe. 
 
 
Headwater:   

HW/D = 1.15 (see Chart 5 Basin B, attached) 
 

therefore:  

HW = D(1.15) 

where: 

D = diameter of pipe = 24” 

HW = (24”)(1.15) = 27.6” = 2.3’ 

 

There is approximately 21’ of available head from the flow line of the existing 24” drainpipe to 

the edge of Skyline Truck Trail and therefore will be enough head to handle the runoff from 

Basin B produced during a 100-year storm. 

 

 
Pipe Capacity:   
 

Manning Pipe Calculator 
 

Given Input Data: 
Shape ........................................................................  Circular 
Diameter ........................................................................  24 in 
Flowrate …….…………..…………....  13.8 cfs (see Section B) 
Slope ..............................................  0.093 ft/ft (per field survey) 
Manning's n ..... 0.017 (San Diego County Drainage Design Manual) 

 
Computed Results: 

Depth ................................  8 in 
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HW/D = 1.15, therefore HW = (24”)(1.15) = 27.6” (PROPOSED) 
HW/D = 1.02, therefore HW = (24”)(0.68) = 24.5” (EXISTING)  
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SECTION E 



P6=3.2in 
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