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Summary 
 

This Drainage Study is prepared for TM 5466. The proposed project is located at 1612 
Hillsdale Road in the community of Valle de Oro. The site encompasses approximately 8.4 acres north 
of Hillsdale Road (see Vicinity Map, attached).   
 
Existing Condition 
 

In the existing condition, there is one single-family residence and a nursery on the site. The site 
gently slopes towards to the southwesterly boundary. There are two onsite and two offsite drainage 
basins that contribute to the site.  

The first and larger of the two offsite basins, Basin A, is comprised of mostly residential 
development, some natural terrain, and portions of several residential streets (see Drainage Basin Map, 
attached). The basin concentrates at the northeast corner of the site where it is then routed through the 
site in a series of brow ditches and concrete channels out letting to a natural drainage course near the 
southwest of the site. The second offsite basin to contribute to the site, Basin B, is located to the east of 
the site. The runoff from Basin B collects in a brow ditch that runs along the east property line. The 
brow ditch concentrates and discharges onto Hillsdale Road at the southeast corner of the site via 3 
existing curb outlets (see Drainage Basin Map, attached). 

The onsite basins, Basins C and D, are analyzed as a sheet flow condition. In its existing 
condition, Basin C is mostly covered with a nursery. The basin sheet flows to the southwest where it 
enters a natural drainage course. Basin D, in its existing condition is comprised of 1 single-family 
residence, a nursery and some natural terrain. Basin D sheet flows to Hillsdale Road and eventually 
into the natural drainage channel near the southwest corner of the site. 
 
Proposed Condition  
 

In the proposed condition all existing structures will be removed from the site.  Fifteen single-
family residences and a public street will be constructed. The amount of impervious area for the on-site 
basins will actually decrease in the proposed condition due to all the nursery buildings being removed. 
The result, as shown in the study, will be a decrease in runoff. This calculation is summarized in 
Section H of this study. Basins A and B will be routed through the site in a HDPE storm drain pipe to 
the same discharge point as in the existing condition. No properties or property owners will be 
impacted by significant changes (including diversion and concentration) in downstream flow 
characteristics due to this project. Therefore, a recorded Waiver and Release Agreement with 
downstream property owners will not be required. 

There are still two onsite and two offsite basins that contribute to the site in the proposed 
condition. The two offsite basins remain Basins A and B. There will be no changes to Basin A in the 
proposed condition. Basin B will now concentrate at a proposed “F” Catch Basin located near the 
southeast corner of Lot 6. The runoff will then enter the proposed HDPE drain pipe system with the 
runoff from Basin A where it will eventually outlet into the natural drainage channel as in the existing 
condition. The two onsite basins are Basins E and F. The runoff from Basin E is analyzed at the 
southwest property corner of the site before entering the existing drainage channel. Runoff from Basin 
F will sheet flow to the proposed private street, Colina Del Sol and then continue onto Hillsdale Road. 
Basin G is located offsite and is analyzed to check the capacity of the gutter in Hillsdale Road. The 
gutter is over capacity during a 100-year storm in the existing condition. The owner proposes to install 
two, 21’ curb inlets and an HDPE storm drain system in Hillsdale Road to rectify the problem. The 
first curb inlet will be located to the east of Colina Del Sol and the second to the west of Colina Del 



Sol (see Preliminary Grading Plan, attached). The proposed curb inlet located to the east of Colina Del 
Sol collects runoff from Basin G (offsite runoff). The majority of the runoff from Basin G will enter 
the easterly curb inlet. The runoff that does not enter the easterly curb inlet will continue to travel in 
the gutter of Hillsdale Road where it will join with the runoff from Basin F and then enter the westerly 
curb inlet. The runoff that does not enter the westerly curb inlet will continue to flow in the gutter of 
Hillsdale Road and discharge in the existing drainage course as it does in the existing condition. The 
reason the proposed curb inlets do not pick up all the runoff in the gutter of Hillsdale Road is because 
the maximum curb inlet length is 21’. However, during a 100-year storm the flow in the street will be 
greatly reduced and the gutter in Hillsdale Road will now have enough capacity to carry the 100-year 
flow (see Section I). In the existing condition the flow rate in the gutter of Hillsdale Road is 26.4 cfs. 
In the proposed condition the flow rate will be reduced by 84% to 4.3 cfs during a 100-year storm. 
Both curb inlets will connect to the proposed HDPE storm drain pipe in Hillsdale Road and discharge 
into the existing drainage channel at the existing box culvert. See Section I for all capacity 
calculations. 
 
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. As shown in 
this report there will be a decrease in overall runoff due to this project. On-site siltation and erosion 
might occur during the construction phase of this project but will be properly maintained through 
the use of BMP’s.  

 
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. Due to the decrease in impervious surfaces, this project will decrease the amount of runoff 

leaving the site.  
 
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 per West 
Consultants HEC-RAS Hydraulic Model and Flood Plain Mapping dated January 15, 2007 (see 
Section J). 

 
 
 



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  
 
 

EXISTING AND PROPOSED HYDROLOGY – BASIN A 



 
Basin A (Existing and Proposed Hydrologic Condition): 
 
As stated in the summary of this study, Basin A is located off-site and will remain the same in the 
proposed condition as in the existing. 
 
Time of Concentration Calculations Basin A: 
 
The time of concentration for Basin A is composed of three parts. The first part is the initial time of 
concentration across a Lot in the cul-de-sac of  Sungrove Court. The second part of the time of 
concentration is the time it takes the runoff to flow down Sungrove Court to the existing inlet. The 
third part is the time it takes the storm water to travel through the storm drain system to the 
concentration point (see Drainage Basin Map, attached).  
    

TC   = Ti   + Tt1 + Tt2
Where: 

Ti   = 10.5 min    (see Table 3-2 Basin A, attached). 
Tt1   = 1.5 min     (see Tt1 calculations). 
Tt2   = 2.0 min   (see Tt2 calculations). 

 
Tt1:  
 
Tt1 is the time it takes the runoff to travel down Sungrove Court to the existing storm drain inlet. Figure 
3-6 of the San Diego County Hydrology Manual is used to find a velocity. The time is then obtained 
from dividing the distance by the velocity. The Q100 used for figure 3-6 is assumed and then divided by 
2 to average the amount of water in the gutter. The assumed Q100 is later checked for accuracy. 

 
Q100 = 55 
Velocity  = 7.1 fps (See Figure 3-6 Basin A, attached) 
Distance = 630 feet (See Drainage Basin Map, attached) 
 
Tt1: 630 ft. / 7.1 fps = 88.7 sec = 1.5 min 

 
Tt2:  

Tt2 is the time it takes the run off to travel through the storm drain system to the concentration 
point. The storm drain system is comprised of a series of brow ditches and underground storm drains. 
For simplicity the storm drain system is analyzed as one continuous pipe and from there a velocity is 
obtained using AutoCAD’s Manning Pipe Calculator. The Q100 used for the velocity calculation is 
assumed and divided by 2 to average the amount of water in the storm drain system. This assumption 
is later check for accuracy.  

 
 
 
 
 
 
 
 



Manning Pipe Calculator 
 

Given Input Data: 
Shape ...........................  Circular 

Solving for .....................  Depth of Flow 
Diameter ........................  2.5 ft 

Flowrate ........................  27.5 cfs 
Slope ...........................  0.035 ft/ft 
Manning's n .....................  0.013 

 
Computed Results: 

Depth ...........................  1.03 ft 
Area ............................  4.91 ft2

Wetted Area .....................  1.92 ft2

Wetted Perimeter ................  3.49 ft 
Perimeter .......................  7.85 ft 

Velocity ........................  14.34 fps 
Hydraulic Radius ................  0.55 ft 
Percent Full ....................  41.4 % 

 
Therefore Tt2 = 1700ft / 14.3 f.p.s. = 118.9 sec = 2.0 min 

                                      
 

TC = 10.5 + 1.5 + 2.0 
                                      

TC   = 14.0 min 
 
 
Intensity Calculations Basin A: 
 
                                       I  = 7.44 P6 D-0.645        
 
Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 
                    

D = TC = 14.0 min      (from above) 

                      

I = 7.44 (2.9) (14.0)–0.645

                                  
                                           I = 3.9 in/hr     (see Figure 3-1 Basin A, attached) 
 
 
 
 



 
Weighted C Value: 
 
The C value is a weighted value and is comprised of two parts. The first part is for the area of the 
Basin that is completely developed and has a “C” value corresponding to the zoned density of 2.0 
DU/AC. The second part is for the area of the Basin that is not built to the zoned density (see Drainage 
Basin Map, Section G).  
 
Cweighted = [(C2.0DU/AC * A2.0DU/AC) /Atotal] + [(C1.0DU/AC * A1.0DU/AC) /Atotal]  
 
Where: 

C2.0 DU/AC  = 0.42               (see Table 3-1 Attached) 

C1.0 DU/AC = 0.36       (see Table 3-1 Attached) 

Atotal   =      34.6 AC       (see Drainage Basin Map, Section G) 

A2.0 DU/AC   = 1,136,900 ft2   = 26.1 AC 

A1.0 DU/AC  =    370,260 ft2   = 8.5 AC 

Cweighted =   [(0.42 x 26.1) / 34.6] + [(0.36 x 8.5) / 34.6]  
 

Cweighted = 0.41 
           
Flow Rate:                                     
                                          Q100  =  Cweighted I Atotal
Where:  

Cweighted  = 0.41 

I  = 3.9 in/hr            (see Figure 3-1 Basin A, Attached) 

Atotal = 34.6 ac         (see Drainage Basin Map, Section G)                                    

Q100 = (0.41) (3.9) (34.6) = 55.32 

 
Q100  = 55.3 cfs 

 
Therefore the assumptions made for the Q100 are correct. 











 
 
 
 
 
 
 
 

SECTION B  
 
 

EXISTING AND PROPOSED HYDROLOGY – BASIN B 



Basin B (Existing Hydrologic Condition): 
 
 
As stated in the summary of this study, the majority of Basin B is located offsite. Basin B consists of 
mostly natural terrain to the east of the site. The Basin is 0.45 AC in size and flows to a brow ditch that 
runs along the easterly boundary of the site. Shown below are the hydrologic calculations for Basin B. 
 
 
Time of Concentration Calculations Basin B 
 
The time on concentration for Basin B is broken into two parts. The first part is the initial time of 
concentration. In this case the longest path the runoff has to travel before entering a brow ditch is 40 
feet. A conservative initial time of concentration of 5 minutes is used. The second part is the time it 
takes to storm water to travel along the brow ditch to the concentration/outlet point on Hillsdale Road 
(see below).  
 

TC   = Ti   + Tt
Where: 

Ti   = 5.0 min   (see above) 
Tt   = 1.5 min   (see Tt calculations, below) 

 
Tt:  

Tt is the time it takes the run off to travel through brow ditch to the concentration point. The 
velocity is obtained using AutoCAD’s Manning Pipe Calculator. The Q100 used for the velocity 
calculation is assumed and later checked for accuracy.  
 

Given Input Data: 
     Shape ...........................  Circular 

     Solving for .....................  Depth of Flow 
     Diameter ........................  2.0 ft 
     Flowrate ........................  0.9 cfs 
     Slope ...........................  0.2 ft/ft 
     Manning's n .....................  0.015 

 
Computed Results: 

     Depth ...........................  0.13 ft 
     Area ............................  3.14 ft2 
     Velocity ........................  8.7 fps 
     Percent Full ....................  12.4 % 

      
     Therefore Tt2 = 800ft / 8.7 f.p.s. = 91.1 sec = 1.5 min 

 
TC = 5.0 + 1.5 

                                      
TC   = 6.5 min 

 
 
 



Intensity Calculations Basin B: 
 
                                       I  = 7.44 P6 D-0.645        
 
Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, Section G) 
                    

D = TC = 6.5 min      (see previous page) 

                      

I = 7.44 (2.9) (6.5)–0.645 

                                  
                                           I = 6.4  in/hr     (see Figure 3-1 Basin B, attached) 
 
 
 
 
C Value: 
 

C2.0 DU/AC  = 0.30 (see Table 3-1 attached) 

           
Flow Rate:                                     

Q100  =  C I Atotal
Where:  

C  = 0.30 

I  = 6.4 in/hr (see Figure 3-1 Basin B, attached) 

Atotal = 0.45 ac (see Drainage Basin Map, attached)                                    

Q100 = (0.30) (6.4) (0.45) = .86 

 
Q100  = 0.9 cfs 

 
Therefore the assumptions made for the Q100 are correct. 

 
 
 
 
 

 
 
 
 
 
 
 



Basin B (Proposed Hydrologic Condition): 
 
Basin B in the proposed condition will now concentrate at the proposed “F” Catch Basin near the 
southeast corner of Lot 6 where it will then enter the proposed 36” HDPE drainpipe and outlet near the 
southwest corner of the site into the natural channel.  
 
 
Time of Concentration Calculations Basin B 
 
The time on concentration for Basin B in the proposed condition is the same as in the existing in that it 
is broken into two parts. The first part is the initial time of concentration. In this case the longest path 
the runoff has to travel before entering a brow ditch is 40 feet. A conservative initial time of 
concentration of 5 minutes is used. The second part is the time it takes to storm water to travel along 
the brow ditch to the concentration point near the southeast corner of Lot 6.  
 

TC   = Ti   + Tt
Where: 

Ti   = 5.0 min   (see above) 
Tt   = 1.5 min   (see Tt calculations, below) 

 
Tt:  

Tt is the time it takes the run off to travel through brow ditch to the concentration point. The 
velocity is obtained using AutoCAD’s Manning Pipe Calculator. The Q100 used for the velocity 
calculation is assumed and later checked for accuracy.  
 

Given Input Data: 
     Shape ...........................  Circular 

     Solving for .....................  Depth of Flow 
     Diameter ........................  2.0 ft 
     Flowrate ........................  0.6 cfs 
     Slope ...........................  0.2 ft/ft 
     Manning's n .....................  0.015 

 
Computed Results: 

     Depth ...........................  0.13 ft 
     Area ............................  3.14 ft2 
     Velocity ........................  3.7 fps 
     Percent Full ....................  10.9 % 

      
     Therefore Tt2 = 200ft / 3.7 f.p.s. = 54 sec = 0.9 min 

 
TC = 5.0 + 0.9 

                                      
TC   = 5.9 min 

 
 
 
 



Intensity Calculations Basin B: 
 
                                       I  = 7.44 P6 D-0.645        
 
Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 
                    

D = TC = 5.9 min      (see previous page) 

                      

I = 7.44 (2.9) (5.9)–0.645 

                                  
                                           I = 6.7  in/hr     (see Figure 3-1 Basin B Proposed, attached) 
 
 
 
 
C Value: 
 

C2.0 DU/AC  = 0.30 (see Table 3-1 attached) 

           
Flow Rate:                                     

Q100  =  C I Atotal
Where:  

C  = 0.30 

I  = 6.7 in/hr (see Figure 3-1 Basin B, attached) 

Atotal = 0.31 ac (see Drainage Basin Map, attached)                                    

Q100 = (0.30) (6.7) (0.31) = 0.62 

 
Q100  = 0.6 cfs 

 
Therefore the assumptions made for the Q100 are correct. 
 
 
 
 
 
 
 
 
 
 
 











 
 
 
 
 
 
 
 

SECTION C 
 
 

HYDROLOGY – BASIN C 



Basin C: 
 
Basin C is an onsite basin in the existing condition. The run off from Basin C sheet flows across the 
site collecting in various drainage courses throughout the site which all outlet into an existing drainage 
course to the southwest of the site (see Drainage Basin Map – Existing Condition, attached).  
 
Time of Concentration: 
  
 The Time of Concentration for Basin C is composed of two parts. The first part is the initial 
time of concentration. The second part is the time it takes the runoff to travel across the site to the 
natural drainage course located at the southwest corner of the site. The second part of the time of 
concentration is analyzed as a gutter flow condition. 
 
 TC   = Ti + Tx  
 
Ti = 7.0 minutes (see Table 3-2, attached) 
 
Tx:  
 
Tx  is the time it takes the runoff to travel across the site thorough the drainage courses to the natural 
drainage course near the southwest corner of the site . Figure 3-6 of the San Diego County Hydrology 
Manual is used to find a velocity for the runoff through the site. The time is then obtained from 
dividing the distance by the velocity. The Q100 used for figure 3-6 is assumed and then divided by 2 to 
average the amount of water in the gutter. The assumed Q100 is later checked for accuracy. 

 
Q100 = 15 cfs 
Velocity  = 4.7 fps (See Figure 3-6, attached) 
Distance = 850 feet (See Drainage Basin Map – Existing Condition, Section I) 
 
Tt1: 850 ft. / 4.7 fps = 181 sec = 3.0 min 

 
TC   = Ti + Tx  

 
= 7.0 min. + 3.0 min. = 10.0 min. 

 
Intensity: 

 
                                       I  = 7.44 P6 D-0.645        
 

Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, Section I) 

D = TC = 10.0 min.  (from above) 

I = 7.44 (2.9) (10.0)–0.645 

                                  
                                           I = 4.9 in/hr     (see Figure 3-1, attached) 
 



Weighted C Value: 
 
In the existing condition, Basin C is covered by a nursery and some natural terrain. The C value is a 
weighted value and is comprised of two parts. The first part is the portion of Basin C that is covered 
with houses or buildings and has a “C” value of  0.85 (see below). The second portion is made up of 
the rest of Basin C and is considered to be natural and have a “C” value of 0.30 (see below). 
 

Cweighted = [(CRoof* ARoof) /Atotal] + [(CNatural* ANatural) /Atotal]  
 
Where: 

   CRoof = 0.85          (see Table II, attached) 

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

Atotal   =      5.5 AC       (see Drainage Basin Map, Section I) 

ARoof = 113,200 ft2   = 2.6 AC 

ANatural= 126,300 ft2   = 2.9 AC 

Cweighted =   [(0.85 x 2.6) / 5.5] + [(0.30 x 2.9) / 5.5]  
 

Cweighted = 0.56 
Flow Rate:                                     
                                          Q100  =  Cweighted I Atotal
Where:  

Cweighted  = 0.56 

I  = 4.9 in/hr            (see Figure 3-1, attached) 

Atotal = 5.5 ac         (see Drainage Basin Map Existing Condition, attached)                           

Q100 = (0.56) (4.9) (5.5) = 15.09 

 
Q100  = 15.1 cfs 

 
Therefore the assumptions made for the Q100 are correct. 
 
 
 
 
 
 
 
 
 
 
 
 













 
 
 
 
 
 
 
 

SECTION D 
 
 

HYDROLOGY – BASIN D 



Basin D: 
 
Basin D is an onsite basin in the existing condition. Basin D sheet flows to south onto Hillsdale Road. 
A calculation is shown below for the existing runoff.   
 
Time of Concentration: 
  
 The Time of Concentration for Basin D is composed of two parts. The first part is the initial 
time of concentration. The second part is the time it takes the runoff to travel across the site to 
Hillsdale Road. The second part of the time of concentration is analyzed as a gutter flow condition. 
 
 TC   = Ti + Tx  
 
Ti = 8.8 minutes (see Table 3-2, attached) 
 
Tx:  
 
Tx  is the time it takes the runoff to travel across the site to Hillsdale Road. Figure 3-6 of the San Diego 
County Hydrology Manual is used to find a velocity for the runoff through the site. The time is then 
obtained from dividing the distance by the velocity. The Q100 used for figure 3-6 is assumed and then 
divided by 2 to average the amount of water in the gutter. The assumed Q100 is later checked for 
accuracy. 

 
Q100 = 7.5 cfs 
Velocity  = 4.5 fps (See Figure 3-6, attached) 
Distance = 350 feet (See Drainage Basin Map – Existing Condition, attached) 
 
Tt1: 350 ft. / 4.5 fps = 78 sec = 1.3 min 

 
TC   = Ti + Tx  

 
= 8.8 min. + 1.3 min. = 10.1 min. 

Intensity: 
 
                                       I  = 7.44 P6 D-0.645        
 

Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 

D = TC = 10.1 min.  (from above) 

I = 7.44 (2.9) (10.1)–0.645 

                                  
                                           I = 4.9 in/hr     (see Figure 3-1, attached) 
 



 
 
Weighted C Value: 
 
Basin D is covered by a nursery, one single-family residence and some natural terrain. The C value is a 
weighted value and is comprised of two parts. The first part is the portion of the site that is covered 
with houses or buildings and has a “C” value of 0.85 (see below). The second part is made up of the 
rest of the basin and is considered to be natural and have a “C” value of 0.30 (see below). 
 

Cweighted = [(CRoof* ARoof) /Atotal] + [(CNatural* ANatural) /Atotal]  
 
Where: 

CRoof = 0.85                 (see Table II, attached) 
CNatural= 0.30       (see Table 3-1 attached) 

Atotal   =      3.0 AC       (see Drainage Basin Map Existing Condition, attached) 

ARoof = ft2  43,600 = 1.0 AC 

ANatural= 87,100 ft2   = 2.0 AC 

Cweighted =   [(0.85 x 1.0) / 3.0] + [(0.30 x 2.0) / 3.0]  
 

Cweighted = 0.48 
 
Flow Rate:                                     
                                          Q100  =  Cweighted I Atotal
Where:  

Cweighted  = 0.48       (from previous page) 

I  = 4.9 in/hr            (see Figure 3-1 Basin D, attached) 

Atotal = 3.0 ac         (see Drainage Basin Map Existing Condition, attached)                                    

Q100 = (0.48) (4.9) (3.0) = 7.06 

 
Q100  = 7.1 cfs 

 
 
Therefore the assumptions made for the Q100 are correct. 
 
 
 
 
 
 
 
 
 













 
 
 
 
 
 
 
 

SECTION E  
 
 

HYDROLOGY – BASIN E 



Basin E: 
Basin E is an onsite basin in the proposed condition (see Drainage Basin Map – Proposed Condition, 
Section I). In the proposed condition all of the existing nursery buildings will be removed. There will 
be 9 single family residences built within the Basin (1.8 DU/AC). 
 
Time of Concentration: 
 The Time of Concentration for Basin E is composed of two parts. The first part is the initial 
time of concentration. The second part is the time it takes the runoff to travel through the proposed 36” 
drainpipe to the natural drainage course located at the southwest corner of the site.  

 
 TC   = Ti + Tx  
 

Ti: 
Ti =  10.5 (see Table 3-2, attached) 

 
Tx: 

 
Tx is the time it takes the run off to travel through the storm drain system to the outlet point. A 

velocity is obtained using AutoCAD’s Manning Pipe Calculator. The Q100 used for the velocity 
calculation is the total Q100

 for Basin A and an assumed Q100 for Basin E. This assumed Q for Basin E 
is divided by 2 to average the amount of runoff in the pipe. This assumption is later checked for 
accuracy.  

 
Q100 =   Q100-Basin A  + (Q100-Basin E   / 2)  
 

= 55.3 + 10/2 = 60.3cfs 
Manning Pipe Calculator                   

 
Given Input Data: 

     Shape ...........................  Circular 
     Solving for .....................  Velocity 

     Diameter ........................  3.0 ft 
     Flowrate ........................  60.3cfs 
     Slope ...........................  0.02 ft/ft 
     Manning's n .....................  0.015 

 
Computed Results: 

     Depth ...........................  1.9162 ft 
     Velocity ........................  12.6 fps 
     Percent Full ....................  63.9% 

      
Therefore Tx = 790ft / 12.6 f.p.s. = 62.7 sec = approx. 1 min 

 
TC   = Ti + Tx  

 
= 10.5min. + 1 min. = 11.5 min 

 
 



Intensity: 
 
                                       I  = 7.44 P6 D-0.645        

Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 

D = TC = 11.5 min. (from above) 

I = 7.44 (2.9) (11.5)–0.645 

                                  
                                           I = 4.5 in/hr     (see Figure 3-1, attached) 
C Value: 
 

C2.0du/ac = 0.42     (see Table 3-1, attached) 

C = 0.42 
Flow Rate:                                     
                                          Q100  =  C I A 
Where:  

C  = 0.42 

I  = 4.5 in/hr     (see Figure 3-1 Basin C, attached) 

A = 4.9 ac         (see Drainage Basin Map Proposed Condition, Section I)                                    

Q100 = (0.42) (4.9) (4.5) = 9.26 

 
Q100  = 9.3 cfs 

 
 
Therefore the assumptions made for the Q100 are correct. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 
 
 
 
 
 
 

SECTION F 
 
 

HYDROLOGY – BASIN F 



Basin F: 
 
Basin F is an onsite basin in the proposed condition. The run off from Basin F sheet flows across the 
proposed lots and into the proposed street. The runoff then flows down Colina Del Sol (the proposed 
street) to Hillsdale Road Where it eventually discharges into the natural drainage channel near the 
southwest corner of the site. (see Drainage Basin Map – Proposed Condition, attached).  
 
Time of Concentration: 
 
 The Time of Concentration for Basin F is composed of two parts. The first part is the initial 
time of concentration. The second part is the time it takes the runoff to travel down to Hillsdale Road 
in the gutter of Colina Del Sol.  
 

 TC   = Ti + Tx  
 
Ti = 10.5 minutes (see Table 3-2, attached) 
 
Tx:  
 
Tt1 is the time it takes the runoff to travel down Colina Del Sol to Hillsdale Road. Figure 3-6 of the San 
Diego County Hydrology Manual is used to find a velocity in the gutter of Colina Del Sol. The time is 
then obtained from dividing the distance by the velocity. The Q100 used for figure 3-6 is assumed and 
then divided by 2 to average the amount of water in the gutter. The assumed Q100 is later checked for 
accuracy. 

 
Q100 = 6.2 
Velocity  = 2.4 fps (See Figure 3-6, attached) 
Distance = 400 feet (See Drainage Basin Map – Proposed Condition, attached) 
 
Tt1: 400 ft. / 2.4 fps = 167 sec = 2.8 min 

 
TC   = Ti + Tx  

 
= 10.5 min. + 2.8 min. = 13.3 min. 

Intensity: 
 
                                       I  = 7.44 P6 D-0.645        
 

Where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 

D = TC = 13.3 min.  (from above) 

I = 7.44 (2.9) (13.3)–0.645 

                                  
                                           I = 4.1 in/hr     (see Figure 3-1, attached) 
 



C Value: 
 

C2.0du/ac = 0.42               (see Table 3-1, attached) 

C = 0.42 
Flow Rate:                                     
                                          Q100  =  C I A 
Where:  

C  = 0.42 

I  = 4.1 in/hr     (see Figure 3-1, attached) 

A = 3.7 ac         (see Drainage Basin Map Proposed Condition, attached)                                    

Q100 = (0.42) (4.1) (3.7) = 6.37 

 
Q100  = 6.4 cfs 

 
 
Therefore the assumptions made for the Q100 are correct. 











 
 
 
 
 
 
 
 

SECTION G 
 

HYDROLOGY – BASIN G 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Basin G: 
 
As stated in the Summary of this Study, Basin G is located offsite and is analyzed to check the gutter 
capacity of Hillsdale Road. The gutter is over capacity during a 100-year storm in the existing 
condition. The owner proposes to install two, 21’ curb inlets and an HDPE storm drain system in 
Hillsdale Road to rectify the problem. The first curb inlet will be located to the east of Colina Del Sol 
and the second to the west of Colina Del Sol (see Preliminary Grading Plan, attached). The proposed 
curb inlet located to the east of Colina Del Sol collects runoff from Basin G (offsite runoff). The 
majority of the runoff from Basin G will enter the easterly curb inlet. The runoff that does not enter the 
easterly curb inlet will continue to travel in the gutter of Hillsdale Road where it will join with the 
runoff from Basin F and then enter the westerly curb inlet. The runoff that does not enter the westerly 
curb inlet will continue to flow in the gutter of Hillsdale Road and discharge in the existing drainage 
course as it does in the existing condition. The reason the proposed curb inlets do not pick up all the 
runoff in the gutter of Hillsdale lane is because the maximum curb inlet length is 21’. However, during 
a 100-year storm the flow in the street will be greatly reduced and the gutter in Hillsdale Road will 
now have enough capacity to carry the 100-year flow (see Section I). In the existing condition the flow 
rate in the gutter of Hillsdale Road is 26.4 cfs. In the proposed condition the flow rate will be reduced 
by 84% to 4.3 cfs during a 100-year storm. Both curb inlets will connect to the proposed HDPE storm 
drain pipe in Hillsdale Road and discharge into the existing drainage channel at the existing box 
culvert. See Section I for all capacity calculations. 
 
Time of Concentration: 
  
The Time of Concentration for Basin G is composed of two parts. The first part is the initial time of 
concentration. The second part is the time it takes the runoff to travel down Hillsdale Road to the 
proposed curb inlet.  
 

TC   = Ti + Tt 
Ti = 3.1 minutes (see Table 3-2, attached) 
 
Tt:  
 
Tt is the time it takes the runoff to travel down Hillsdale Road to the proposed curb inlet. Figure 3-6 of 
the San Diego County Hydrology Manual is used to find a velocity in the gutter of Hillsdale Road. The 
time is then obtained from dividing the distance by the velocity. The Q100 used for figure 3-6 is 
assumed and then divided by 2 to average the amount of water in the gutter. The assumed Q100 is later 
checked for accuracy. 

Q100 = 19.3 
Velocity  = 3.6 fps (see Figure 3-6, attached) 
Distance = 800 feet (see Drainage Basin Map – Hillsdale Road, attached) 

 
Tt = 800 ft. / 3.6 fps = 222 sec = 3.7 min 

 
TC = Ti + Tt 

= 3.1 mi. + 3.7 min. = 6.8 min 
 
 
 



Intensity: 
 

I  = 7.44 P6 D-0.645        
where: 

P6 = 2.9 in     (see 100-Year, 6-Hour Rainfall Isopluvial, attached) 

D = TC = 6.8 min  (from above) 

I = 7.44 (2.9) (6.8)–0.645 

                                  
I = 6.3 in/hr     (see Figure 3-1, attached) 

 
C Value: 
 

CCommercial/Industrial = 0.85               (see Table 3-1, attached) 

C = 0.85 
Flow Rate:                                     
                                          Q100  =  C I A 
Where:  

C  = 0.85 

I  = 6.3 in/hr     (see Figure 3-1, attached) 

A = 3.6 ac       (see Drainage Basin Map – Hillsdale Road, attached)                                    

Q100 = (0.85) (6.3) (3.6) = 19.3 

 
Q100  = 19.3 cfs 

 
 
Therefore the assumptions made for the Q100 are correct. 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q = 19.3/2 = 9.7 cfs 

V = 3.6 fps 
H = .43’

1.5

BASIN G  
 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
SECTION H 

 
 

EXISTING VS. PROPOSED RUNOFF TABLE 
 



Existing Vs. Proposed Runoff 
 
 

Basin Q100 Existing 
(cfs) 

Q100 Proposed 
(cfs) 

Basin A 55.3 55.3 
Basin B 0.9 0.6 
Basin C 15.1 N/A 
Basin D 7.1 N/A 
Basin E N/A 9.3 
Basin F N/A 6.4 
Basin G 19.3 19.3 
Total 97.7 91.9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

SECTION I 
 
 

HYDRAULICS 



Capacity Calculations for proposed Curb Inlets (Hillsdale Road): 
As stated in the summary of this study, the gutter in Hillsdale Road is over capacity during a 100-year 
storm in the existing condition. The owner proposes to install two, 21’ curb inlets and an HDPE storm 
drain system in Hillsdale Road to rectify the problem. The first curb inlet will be located to the east of 
Colina Del Sol and the second to the west of Colina Del Sol (see Preliminary Grading Plan, attached). 
The proposed curb inlet located to the east of Colina Del Sol collects runoff from Basin G (offsite 
runoff). The majority of the runoff from Basin G will enter the easterly curb inlet. The runoff that does 
not enter the easterly curb inlet will continue to travel in the gutter of Hillsdale Road where it will join 
with the runoff from Basin F and then enter the westerly curb inlet. The runoff that does not enter the 
westerly curb inlet will continue to flow in the gutter of Hillsdale Road and discharge in the existing 
drainage course as it does in the existing condition. The reason the proposed curb inlets do not pick up 
all the runoff in the gutter of Hillsdale lane is because the maximum curb inlet length is 21’ (20’ 
opening). However, during a 100-year storm the flow in the street will be greatly reduced and the 
gutter in Hillsdale Road will now have enough capacity to carry the 100-year flow. In the existing 
condition the flow rate in the gutter of Hillsdale Road is 26.4 cfs. In the proposed condition the flow 
rate will be reduced by 84% to 4.3 cfs during a 100-year storm. Both curb inlets will connect to the 
proposed HDPE storm drain pipe in Hillsdale Road and discharge into the existing drainage channel at 
the existing box culvert.  
 
1st Curb Inlet (east of Colina Del Sol): 

Q100-Inlet 1 =  Q100-Basin G  = 19.3 CFS =  (see Section G) 
Velocity = V = 3.6 fps 
Depth = D = 0.54 ft (see Figure 3-6, attached) 

 
Capacity: 

Q100-Capacity 1 = 0.7L(A=Y)3/2 (see Chart 1-103.6A, attached) 
= 0.7(20’)(0.33+0.54)3/2

= 11.4 CFS 
Runoff That Does Not Enter the 1st Proposed Curb Inlet 

QEXTRA 1 = Q100-Basin G  - Q100-Capacity 1 
= 19.3 – 11.4 
= 7.9 CFS 

 
2nd Curb Inlet (west of Colina Del Sol): 

Q100 Inlet 2 =  Q100-Basin F + QEXTRA 1
= 7.9 + 6.4 
= 14.3 CFS 

Velocity = V = 3.8 fps 
Depth = D = 0.47 ft (see Figure 3-6, attached) 

 
Capacity: 

Q100-Capacity 2 = 0.7L(A=Y)3/2 (see Chart 1-103.6A, attached) 
= 0.7(20’)(0.33+0.47)3/2

= 10.0 CFS 
Runoff That Does Not Enter the 2nd  Proposed Curb Inlet 

QEXTRA 2 = Q100-Inlet 2  - Q100-Capacity 2
= 14.3 – 10.0 
= 4.3 CFS 



  
 
 
 
 
 

 

V = 4.1 fps 
H = 0.54 ft 

1.5% 

V = 3.8 fps 
H = 0.47 ft 

14.3 cfs 19.3 cfs 

CURB INLETS - HILLSDALE ROAD 





Gutter Capacity Calculations for Hillsdale Road: 
 
As stated in the summary of this study, the gutter in Hillsdale Road is over capacity during a 100-year 
storm in the existing condition. The owner proposes to install two, 21’ curb inlets and an HDPE storm 
drain system in Hillsdale Road to rectify the problem. The first curb inlet will be located to the east of 
Colina Del Sol and the second to the west of Colina Del Sol (see Preliminary Grading Plan, attached). 
The proposed curb inlet located to the east of Colina Del Sol collects runoff from Basin G (offsite 
runoff). The majority of the runoff from Basin G will enter the easterly curb inlet. The runoff that does 
not enter the easterly curb inlet will continue to travel in the gutter of Hillsdale Road where it will join 
with the runoff from Basin F and then enter the westerly curb inlet. The runoff that does not enter the 
westerly curb inlet will continue to flow in the gutter of Hillsdale Road and discharge in the existing 
drainage course as it does in the existing condition. The reason the proposed curb inlets do not pick up 
all the runoff in the gutter of Hillsdale lane is because the maximum curb inlet length is 21’. However, 
during a 100-year storm the flow in the street will be greatly reduced and the gutter in Hillsdale Road 
will now have enough capacity to carry the 100-year flow (see below).  

 
Q100 =  Q100-EXTRA 2 = 4.3 CFS (from previous page) 

 
Velocity = V = 3.0 fps 
Depth = D = 0.34 ft (see Figure 3-6, attached) 

 

 
The depth of the runoff in Hillsdale Road is 0.34 ft during a 100-year storm. Therefore the runoff will 
not overflow the curb. 



HILLSDALE ROAD CAPACITY 

V = 3.0 fps 
H = 0.34 ft 

1.5% 

4.3 cfs



Hydraulic Calculations for Proposed Offsite HDPE Drainpipe: 
 
As stated in the summary of this study, the owner proposed to install an HDPE storm drain pipe in 
Hillsdale Road. The pipe will collect runoff from the two proposed curb inlets. The runoff will travel 
down the pipe and discharge into the existing drainage channel at the existing box culvert in Hillsdale 
Road.  Shown below are the capacity calculations for the drainpipe.  
 

Q100 =  Q100-Capacity 1 + Q100-Capacity 2 = 21.4 CFS  
 

Manning Pipe Calculator                   
 

Given Input Data: 
     Shape ...........................  Circular 

     Solving for .....................  Depth of Flow 
     Diameter ........................  2.0 ft 

     Flowrate ........................  21.4 cfs 
     Slope ...........................  0.005 ft/ft 
     Manning's n .....................  0.009 

 
Computed Results: 

     Depth ...........................  1.5 ft 
     Velocity ........................  8.4 fps 

     Percent Full ....................  76.0 % 
     Full flow Flowrate ..............  23.1 cfs 

 
 
 
 
Therefore using a minimum design slope of 0.5%, the flow depth will be 1.5’ in a 24” HDPE drainpipe 
during a 100-year storm and is adequate. 
 
Required Head: 
 
Using the Headwater Depth Chart for Pipe Culverts (Chart 2) it is determined that the required head at 
the inlet of the 24” HDPE will be 3.2’ (See Chart 2, attached). In the proposed condition there is 
approximately 6 feet of available head which is more than adequate. 
 
 



Hydraulic Calculations for Proposed Onsite HDPE Drainpipe: 
 
As stated in the summary of this study, Basin A concentrates at the northeast corner of the site. In the 
existing condition the storm water travels through a series of brow ditches and concrete channels and 
outlets into an existing drainage course located near the southwest corner of the site. The project 
proposes to route this storm water to the same outlet point utilizing an HDPE drainage pipe instead of 
the brow ditches. Shown below are the capacity calculations for the drainpipe.  
 

Q100 =  Q100-Basin A + Q100-Basin B  + Q100-Basin E  = 9.3 + 0.6 +55.3 CFS =  (see Section A, B and E) 
 

Manning Pipe Calculator                   
 

Given Input Data: 
     Shape ...........................  Circular 

     Solving for .....................  Depth of Flow 
     Diameter ........................  3.0 ft 

     Flowrate ........................  65.2 cfs 
     Slope ...........................  0.01 ft/ft 
     Manning's n .....................  0.009 

 
Computed Results: 

     Depth ...........................  21.7 in 
     Area ............................  7.07 ft2

     Wetted Area .....................  5.04 ft2

     Wetted Perimeter ................  5.76 ft 
     Perimeter .......................  9.42 ft 

     Velocity ........................  12.82 fps 
     Hydraulic Radius ................  0.87 ft 

     Percent Full ....................  60.2% 
 
 
 
 
Therefore using a minimum design slope of 1%, a 36” HDPE drainpipe will only be 60% full during a 
100-year storm and is adequate for the amount of runoff produced from Basin A, B and E. 
 
Required Head: 
 
Using the Headwater Depth Chart for Pipe Culverts (Chart 2) it is determined that the required head at 
the inlet of the 36” HDPE will be 5.4’ (See Chart 2, attached). In the proposed condition there is 
approximately 9 feet of available head which is more than adequate. 
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January 15, 2007 
 
 
 
Devon Moto, Project Manager 
Regulatory Planning Division 
Dept. of Planning and Land Use 
County of San Diego 
5201 Ruffin Road, Suite B 
San Diego, CA 92123-1666 
 
Subject: HEC-RAS Hydraulic Model Results 
  Hillsdale Floodplain Mapping for Sundale TM 5466 
 
Dear Mr. Moto: 
 
WEST Consultants has performed hydraulic modeling and floodplain mapping for the 
Hillsdale flooding source in the vicinity of Hillsdale Road and Tract Map No. 5466.  
This study was conducted at the request of Mr. Randall McManus and in consultation 
with Walsh Engineering & Surveying, Inc. 
 
This letter report provides results from the HEC-RAS (“River Analysis System”) 
hydraulic model, including a floodplain map showing cross section locations and the 
100-year floodplain limits, RAS output table, RAS profile plot, and model cross 
sections.   
 
If you have any questions or comments, or need any additional information, please 
contact me at (858) 487-9378 or jgusman@westconsultants.com. 
 
Sincerely, 
 
 
 
 
A. Jake Gusman, P.E. 
Project Manager 
 
 
Enclosures 
 
cc: Mr. Josh Elliott  
 Walsh Engineering & Surveying, Inc. 

 

12/31/08 
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HEC-RAS  Plan: ExnoUS xs   River: Creek   Reach: Creek    Profile: 100-year
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Creek 1706    100-year 1174.00 452.30 456.72 455.33 456.97 0.006004 4.13 328.18 148 0.41
Creek 1749    100-year 1174.00 452.50 456.91 456.54 457.56 0.025370 6.50 181.55 93 0.78
Creek 1770    100-year 1174.00 452.60 457.53 456.55 458.03 0.017716 5.64 208.19 95 0.66
Creek 1801    100-year 1174.00 452.88 458.12 456.98 458.88 0.031416 6.97 169.48 67 0.69
Creek 1850    Culvert
Creek 1889    100-year 1174.00 454.84 461.22 458.96 461.65 0.007605 5.25 223.74 56 0.46
Creek 1910    100-year 1174.00 456.00 462.15 462.15 463.98 0.092127 10.86 108.15 124 1.00
Creek 1946    100-year 1174.00 456.00 464.66 461.75 465.11 0.013226 5.38 218.03 209 0.41
Creek 1976    100-year 1174.00 456.62 465.17 460.67 465.37 0.004782 3.54 337.68 266 0.26
Creek 2019    100-year 1174.00 457.48 465.41 459.93 465.44 0.000721 1.56 759.99 299 0.11
Creek 2090    100-year 1174.00 458.92 465.46 461.32 465.51 0.001305 1.82 653.53 231 0.14
Creek 2167    100-year 1174.00 460.14 465.59 462.78 465.65 0.002259 1.85 651.88 212 0.17
Creek 2297    100-year 1174.00 464.00 466.20 465.88 466.56 0.058827 4.86 241.78 181 0.74
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   RS = 2019  As seen in field visit, channel bed had been manually deepened b
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   RS = 1976  As seen in field visit, channel bed had been manually deepened b
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   RS = 1889  Channel bottom elevation adjusted to 454.84 ft.
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   RS = 1770  Channel bottom elevation matching plans at 452.6 ft
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   RS = 1749  Channel bottom elevation matching plans at 452.5 ft
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   RS = 1706  Channel bottom elevation matching plans at 452.3 ft
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	El Cajon, CA 92019
	Weighted C Value:
	Where:
	C2.0 DU/AC  = 0.42               (see Table 3-1 Attached)
	C1.0 DU/AC = 0.36       (see Table 3-1 Attached)
	          
	Flow Rate:                                    
	                                          Q100  =  Cweighted I Atotal
	C Value:
	C2.0 DU/AC  = 0.30 (see Table 3-1 attached)
	          
	Flow Rate:                                    
	Q100  =  C I Atotal
	C Value:
	C2.0 DU/AC  = 0.30 (see Table 3-1 attached)
	          
	Flow Rate:                                    
	Q100  =  C I Atotal
	Weighted C Value:
	Where:
	   CRoof = 0.85          (see Table II, attached)
	CNatural= 0.30  (see Table 3-1, attached)
	                                          Q100  =  Cweighted I Atotal
	Weighted C Value:
	Where:
	CRoof = 0.85                 (see Table II, attached)
	CNatural= 0.30       (see Table 3-1 attached)
	                                          Q100  =  Cweighted I Atotal
	C Value:
	C2.0du/ac = 0.42     (see Table 3-1, attached)
	                                          Q100  =  C I A
	C Value:
	C2.0du/ac = 0.42               (see Table 3-1, attached)
	                                          Q100  =  C I A
	C Value:
	CCommercial/Industrial = 0.85               (see Table 3-1, attached)
	                                          Q100  =  C I A
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