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SECTION 1



Introduction / Summary 

This CEQA Preliminary Drainage Study is prepared for the Vista De Lamar 
Tentative Map 5576 project. The gross area of the site is approximately 2.8 
acres. The project is located at 3053 & 3055 Bancroft Drive in the community of 
Spring Valley, unincorporated area of the County of San Diego. See the Vicinity 
Map in the following pages. Vista de Lamar is a proposed 20-unit single-family 
residential project consisting of grading and retaining walls for building pads and 
improvements for a private driveway. Said private driveway, Vista de Lamar, will 
be the access to said residences and connect to Avenida de Lamar, a Public 
Road. See the attached Preliminary Grading Plan for details.

Existing Condition 

There are two existing single family residences and paved areas for parking and 
access which will be removed as part of this project. There are five (5) small 
drainage basins associated with the project. Said Basins are comprised of 
portions of the existing houses, dirt surface, AC pavement and natural terrain. 
The drainage runoff from the basins sheet flow towards the concentration points 
where it leaves the site. See the attached Drainage Map 1 for more details.

Proposed Condition 

In the proposed condition, the owner will construct twenty (20) new single-family 
residences, driveways, access walkways and a common shared driveway. All 
residences will access the property via said shared driveway, Vista de Lamar 
(see the attached Preliminary Grading Plan). The drainage patterns will not be 
altered significantly in the proposed condition. The runoff generated by the 
rooftops of the new residences will be routed to bioretention areas prior of exiting 
the site. Said bioretention areas will treat and detain the increase in runoff 
discharge rates and durations in order to mitigate potential hydromodification 
impacts due to the proposed development. In addition, the owner proposes to 
construct the shared private driveway with porous pavement to minimize the 
increase in impervious surfaces. The proposed drainage system is adequate to 
handle the Stormwater runoff from the proposed improvements and minimize any 
impacts in a 100-year storm. The flowrate produced by the 100-year storm are 
analyzed herein.

The runoff coefficients in the proposed conditions are based upon “C” values 
from Table 3-1 of the County of san Diego Hydrology manual (2003) and are 
conservative in order to insure adequate sizing for the proposed drainage 
structures (see appropriate section for further explanation).



HYDROLOGY & HYDRAULIC BASIN CALCULATION RESULTS:
Vista De Lamar, TM 5576

Existing vs Proposed Condition

Hydrology Results:

Basin

#
Existing Condition Proposed Condition

1 2.5 3.8*

2 1.6 1.5

3 0.4 0.4

4 0.5 1.2*

5 0.5 1*

* Increase in flow rate will be detained / retained in the proposed Bioretention areas.

Hydraulic Results (Detention Calculations):

The flow rate for Basin 2 in the existing condition is 1.6 cfs and in the proposed condition is 1.5 cfs. 

Therefore, no detention is needed for said basin. However, the runoff from the rooftops within this basin 

will still be treated. 

The flow rate in the existing and proposed condition for Basin 3 is 0.4 cfs and no proposed rooftops are 

within this basin. Therefore, no detention is needed for said basin. 

For Detention Calculations, Hydrographs and Hydromodification Management Plan refer to Section 3.

Basin

#

Increase in flow 

(cfs)

HMP Sizing 

Calculator Results 

(required)

(cft)

Detention

Calculations     100-

Year Storm 

(required) (cft)

Proposed

Bioretention Area 

Provided          (cft)

1 1.3 661 1,190 1,200

2 -0.1 236 N/A 811

4 0.5 188 499 505

5 0.5 141 375 390

Flow rate (cfs)



a and Rational Method Calculations

Street

Slope Ti L E Tt Tc

Area

Landscaping

Area

Roof/Asphalt
Total

C-Value

Landscaping

C-Value

Roof/Asphalt

C-Value

Weighted

(%) (min) ft ft (min) (min

Yard 1.28 0.12 1.40 0.35 0.95 0.40 11 9.5 - - 0.0 11.

Yard 0.61 0.06 0.67 0.35 0.95 0.40 10 6.5 165 22 0.9 7.4

Yard 0.20 0.01 0.21 0.35 0.95 0.38 5 8.0 74 10 0.5 8.9

Yard 0.27 0.01 0.28 0.35 0.95 0.37 5 8.0 - - 0.0 8.6

Yard 0.26 0.01 0.27 0.35 0.95 0.37 5 8.0 - - 0.0 9.0

A = Basin areas per Drainage Map(s) (attached herewith)

Table II (attached herewith) Elevations, Lengths and Drainage Systems per Drainage Map(s) (attached herewith)

attached herewith) P6100 = 2.8 in 

Figure 3-4 and 3-6 (attached herewith) Element = MDR 7.3

on Figure 3-1 (attached herewith)

em
Street

Slope

Q (Avg) 

assumed
V L Tt2

(%) cfs ft/s ft (min)

ard 11 1.25 5.1 460 1.5

ard 5 0.2 3.9 84 0.4

ard 5 0.25 5 175 0.6

ard 5 0.25 2.8 160 1.0

Browditch & Gutter flow 

em

C-ValueArea (acres)



For CEQA purposes, the following informat ion is provided in this study for 
project review and approval  of 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. The overall existing drainage patterns will be maintained. No alterations to 
streams or rivers will occur and the rate or amount of runoff will not significantly 
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. The project will not create or contribute runoff water which will exceed the 
capacity of existing or planned storm water drainage systems. 

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 a 100-year flood 
hazard area. 

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. 

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). 





e Lamar, TM 5576

ed Condition

Drainage System Area
Runoff

Coefficient

Initial

Slope
Ti

Initia

l

Slop

e

Q (avg) 

assumed
V(Avg) L Tt Tc

Intensity

(100-yr)

(acre) (%) (min) (%) cfs ft/s ft (min) (min) (in/hr)

Roofs, Front & Back Yards, 

Driveways, Private Driveway to 

Catch Basin and Pipe

1.36 0.57 1 8.4 5 3.8 8.3 460 0.9 9.3 4.9

Roof, Private Yard to Catch Basin 

and Pipe
0.52 0.57 1 8.4 0 0.75 7.9 100 0.2 8.6 5.2

Roof, Private Yard to Catch Basin 

and Pipe
0.13 0.57 1 8.4 0 0.2 3.9 84 0.4 8.8 5.1

Roof, Private Yard to Catch Basin 

and Pipe
0.44 0.57 1 8.4 0 0.6 5.0 315 1.1 9.5 4.9

Roofs, Front Yard, Driveways, 

Private road to gutter flow
0.37 0.57 1 8.4 0 0.5 2.8 170 1.0 9.4 4.9

C * I * A A = Basin areas per Drainage Map(s) (attached herewith)

values per Table 3-1 (attached herewith) Elevations, Lengths and Drainage Systems per Drainage Map(s) (attached herewith)

values per Table 3-2 (attached herewith) P6100 = 2.8 in per isopluvial charts (attached herewith)

values per formula on Figure 3-4 and 3-6 (attached herewith) Element = MDR 7.3 Medium Density Residential

Ti + Tt

Intensity per Formula on Figure 3-1 (attached herewith)

Initial Flow Browditch, Pipe or Gutter Flow







SECTION 2









HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 1 (Existing Condition)

Basin 1 is comprised of landscaped areas, a driveway and structures. See the attached Drainage Map 1 for drainage 
patterns.  The drainage runoff sheet flows across the basin and concentrates on Meghan Court. Shown below are 
hydrology calculations for the existing 

FLOW RATE: Q100 = Cweighted * I * Atotal (Rational Method)

AREA:

Rooftops and Concrete Areas = 0.12 Acres

Landscaping Area = 1.28 Acres

 Atotal = 1.40 Acres (see Drainage Map 1, attached)

WEIGHTED C-VALUE:

Concrete & Rooftops = 0.95 (see Table II, Section 4)

Landscaping = 0.35 (see Table II, Section 4)

then:

       Cweighted = [(0.95 * 0.12) / 1.40] + [(0.35 * 1.28) / 1.40] 

Cweighted = 0.40 per Equation

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti

Land Use = Natural

Slope = 3 % (See Drainage Map 2, attached)

Ti = 9.5 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the landscaped and developed areas 

after the initial travel period. Said flow will be assumed to be developed sheet flow. The time it takes the runoff to 

travel from the end of the initial travel time to the concentration point is calculated using the velocity and the 

distance traveled. The velocity is assumed for each specific condition and the travel distance is obtained from the 

Drainage Map 1. See below for calculations:

Assumed Q100 = 2.5 cfs

At:

 Q100(Avg) = 2.5 / 2 = 1.25 cfs

Assumed Velocity (V100(Avg)) = 5.1 fps (see Hydraulic Calculations, Section 4)



HYDROLOGY BASIN CALCULATIONS

(100-year storm)

BASIN 1 (Existing Condition) Cont….

Then:

Tt = Travel Distance  / Velocity   =       D / V100(Avg)

Where:

Distance Traveled (D) = 460 ft (see Drainage Map 1, attached)

Then:

Tt = 460 / 5.1 = 90.2 sec = 1.5 minutes

Therefore:

TC = Ti + Tt

TC = 9.5 + 1.5

TC = 11.0 minutes

INTENSITY CALCULATIONS:

I = 7.44 P6 TC
-0.645

(see Figure 3-1, Section 4)

Where

 P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

Then:

I = 7.44 (2.8) (11.0)
-0.645

(see Figure 3-1, Section 4)

Therefore:

I = 4.4 in/hr per Equation

FLOW RATE:

Q100 = Cweighted * I * Atotal    = 0.40 * 4.4 * 1.40

Q100 = 2.5 CFS



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 1 (Proposed Condition)

In the proposed condition, the drainage runoff from the backyards will be directed towards catch basins/storm drain 

pipes which will direct the flow towards the concentration point. The drainage runoff from the frontyards will be directed 

towards the gutters on the Private Driveway, Vista De Lamar, and direct the runoff to the concentration point. The 

concentration point is the same point as in the existing condition for both runoffs (see the attached Drainage Map 2). 

FLOW RATE: Q100 = C * I * A (Rational Method)

AREA:

 A = 1.36 Acres (see Drainage Map 2, attached)

C-VALUE:

C = 0.57 (see Table 3-1, Section 4)

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti

Land Use = MDR

Slope = 1 % (See Drainage Map 2, attached)

Ti = 8.4 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the landscaped and developed areas 

after the initial travel period. Said flow will be assumed to be developed sheet flow. The time it takes the runoff to 

travel from the end of the initial travel time to the concentration point is calculated using the velocity and the 

distance traveled. The velocity is assumed for each specific condition and the travel distance is obtained from the 

Drainage Map 2. See below for calculations:

Assumed Q100 = 3.8 cfs

At:

 Q100(Avg) = 3.8 / 2 = 1.9 cfs

Assumed Velocity (V100(Avg)) = 8.3 fps (see Hydraulic Calculations, Section 4)

Then:

Tt = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 460 ft (see Drainage Map 2, attached)

Then:

Tt = 460 / 8.3 = 55.42 sec = 0.9 minutes

Therefore:

TC = 8.4 + 0.9 = 9.3 minutes



HYDROLOGY BASIN CALCULATIONS

(100-year storm)

BASIN 1 (Proposed Condition) Cont….

INTENSITY CALCULATIONS:

I = 7.44 P6 TC
-0.645

(see Figure 3-1, Section 4)

Where

 P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

Then:

I = 7.44 (2.8) (9.3)
-0.645

(see Figure 3-1, Section 4)

Therefore:

I = 4.9 in/hr per Equation

FLOW RATE:

Q100 = C * I * A = 0.57 * 4.9 * 1.36

Q100 = 3.8 CFS



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 2 (Existing Condition)

Basin 2 is comprised of landscaped areas, a portion of a house and driveway. See the attached Drainage Map 1 for 

drainage patterns.  The drainage runoff sheet flows across the basin and concentrates at the northerly subdivision 

subdivision boundary. Shown below are the hydrology calculation:

FLOW RATE Q100 = Cweighted * I * Atotal (Rational Method)

AREA:

Rooftops and Concrete Areas = 0.06 Acres

Landscaping Area = 0.61 Acres

 Atotal = 0.67 Acres (See Drainage Map 1, attached)

WEIGHTED C-VALUE:

Concrete & Rooftops = 0.95 (See Table II, Section 4)

Landscaping = 0.35 (See Table II, Section 4)

then:

       Cweighted = [(0.95 * 0.06) / 0.67] + [(0.35 * 0.61) / 0.67] 

Cweighted = 0.40 per Equation

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = Natural

Slope = 10 % (See Drainage Map 1, attached)

Ti = 6.5 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Elevation Difference = 22 feet

Length = 165 feet (See Drainage Map 1, attached)

Tt = 0.9 min (See Equation on Figure 3-4, Section 4)

Tc = 6.4+ 0.9  = 7.4 min

INTENSITY: I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (7.4)
-0.645

(see Figure 3-1, Section 3)

I = 5.7 in/hr per Equation

FLOW RATE:

Q100 = Cweighted * I * Atotal    = 0.40 * 5.7 * 0.67

Q100 = 1.6 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 2 (Proposed Condition)

Basin 2 is comprised of landscaped areas, a porous-pavement walkway and Unit 14. See the attached Drainage Map 2

for drainage patterns.  The drainage runoff flows towards a proposed catch basin, storm drain pipe, proposed browditch 

and ultimately is directed to the concentration point at the northwesterly corner of the subdivision. Shown below are 

the hydrology calculation: 

FLOW RATE
Q100 = C * I * A (Rational Method)

AREA:
 A  = 0.52 Acres (See Drainage Map 2, attached)

C-VALUE:

C = 0.57 (see Table 3-1, Section 4)

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti

Land Use = MDR

Slope = 1 % (See Drainage Map 2, attached)

Ti = 8.4 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the landscaped and developed areas 

after the initial travel period. Said flow will be assumed to be developed sheet flow. The time it takes the runoff to 

travel from the end of the initial travel time to the concentration point is calculated using the velocity and the 

distance traveled. The velocity is assumed for each specific condition and the travel distance is obtained from the 

Drainage Map 2. See below for calculations:

Assumed Q100 = 1.5 cfs

At:

 Q100(Avg) = 1.5 / 2 = 0.75 cfs

Assumed Velocity (V100(Avg)) = 7.9 fps (see Hydraulic Calculations, Section 4)

Then:

Tt = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 100 ft (see Drainage Map 2, attached)

Then:

Tt = 100 / 7.9 = 12.66 sec = 0.2 minutes

Therefore:

TC = 8.4 + 02 = 8.6 minutes



HYDROLOGY BASIN CALCULATIONS

(100-year storm)

BASIN 2 (Proposed Condition) Cont….

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where:

P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

Then:

I = 7.44 (2.8) (8.6)
-0.645

(see Figure 3-1, Section 4)

Therefore:

I = 5.2 in/hr per Equation

FLOW RATE:

Q100 = C * I * A = 0.57 * 5.2 * 0.52

Q100 = 1.5 CFS



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 3 (Existing Condition)

Basin 3 is comprised of landscaped areas and a portion of a garage. See the attached Drainage Map 1 for 

drainage patterns.  The drainage runoff sheet flows across the basin and concentrates at the northerly subdivision 

boundary. Shown below are the hydrology calculation:

FLOW RATE Q100 = Cweighted * I * Atotal (Rational Method)

AREA:

Rooftops and Concrete Areas = 0.01 Acres

Landscaping Area = 0.20 Acres

 Atotal = 0.21 Acres (See Drainage Map 1, attached)

WEIGHTED C-VALUE:

Concrete & Rooftops = 0.95 (See Table II, Section 4)

Landscaping = 0.35 (See Table II, Section 4)

then:

       Cweighted = [(0.95 * 0.01) / 0.21] + [(0.35 * 0.20) / 0.21] 

Cweighted = 0.38 per Equation

TIME OF CONCENTRATION:

TC = Ti + Tt1 + Tt2

Where:

Initial Time, Ti Land Use = Natural

Slope = 5 % (See Drainage Map 1, attached)

Ti = 8.0 min (see Table 3-2, Section 4)

And:

Travel Time, Tt1

Elevation Difference = 10 feet

Length = 74 feet (See Drainage Map 1, attached)

Tt1 = 0.5 min (See Equation on Figure 3-4, Section 4)

And:

Travel Time, Tt2

Tt2:  Tt2 is the time it takes the runoff to travel along the browditch after the first travel period. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the first travel 

time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed for 

each specific condition and the travel distance is obtained from the Drainage Map 1. See below for calculations:

Assumed Q100 = 0.4 cfs

At:

 Q100(Avg) = 0.4 / 2 = 0.2 cfs

Assumed Velocity (V100(Avg)) = 3.9 fps (see Hydraulic Calculations, Section 4)



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 3 (Existing Condition) Cont….

Then:

Tt2 = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 84 ft (see Drainage Map 2, attached)

Then:

Tt2 = 84 / 3.9 = 21.54 sec = 0.4 minutes

Therefore:

TC = Ti + Tt1 + Tt2

TC = 8.0 + 0.5 + 0.4  

TC = 8.9 minutes

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (8.9)
-0.645

(see Figure 3-1, Section 3)

I = 5.1 in/hr per Equation

FLOW RATE:

Q100 = Cweighted * I * Atotal (Rational Method)

Q100 = 0.38 * 5.1 * 0.21

Q100 = 0.4 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 3 (Proposed Condition)

Basin 3 is comprised of landscaped areas and Units 17-19. See the attached Drainage Map 2 for drainage patterns.

The drainage runoff flows towards a proposed catch basin, storm drain pipe, undeveloped terrain, existing brow ditch 

and ultimately to the concentration point. Shown below are the hydrology calculation: 

FLOW RATE Q100 = C * I * A (Rational Method)

AREA:

 A  = 0.13 Acres (See Drainage Map 2, attached)

C-VALUE:

C = 0.57 (see Table 3-1, Section 4)

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = MDR

Slope = 1 % (See Drainage Map 2, attached)

Ti = 8.4 min (see Table 3-2, Section 4)

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the browditch after the first travel period. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the initial 

travel time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed

 for each specific condition and the travel distance is obtained from the Drainage Map 2. See below for calculations:

Assumed Q100 = 0.4 cfs

At:

 Q100(Avg) = 0.4 / 2 = 0.2 cfs

Assumed Velocity (V100(Avg)) = 3.9 fps (see Hydraulic Calculations, Section 4)

Then:

Tt = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 84 ft (See Drainage Map 2, attached)

Then:

Tt = 84 / 3.9 = 21.54 sec = 0.4 minutes

Therefore:

TC = Ti + Tt

TC = 8.4 + 0.4

TC = 8.8 minutes



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 3 (Proposed Condition) Cont….

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where:

P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

Then:

I = 7.44 (2.8) (8.8)
-0.645

(see Figure 3-1, Section 3)

I = 5.1 in/hr per Equation

FLOW RATE:

Q100 = C * I * A (Rational Method)

Q100 = 0.57 * 5.1 * 0.13

Q100 = 0.4 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 4 (Existing Condition)

Basin 4 is comprised of landscaped areas from the site, sidewalk and curb & gutter from Avenida De Lamar. See the 

attached Drainage Map 1 for drainage patterns. The drainage runoff sheet flows across the basin and runs along the 

westerly side of Avenida De Lamar till reaches the concentration point. Shown below are the hydrology calculation:

FLOW RATE Q100 = Cweighted * I * Atotal (Rational Method)

AREA:

Concrete Areas = 0.01 Acres

Landscaping Area = 0.27 Acres

 Atotal = 0.28 Acres (See Drainage Map 1, attached)

WEIGHTED C-VALUE:

Concrete & Rooftops = 0.95 (See Table II, Section 4)

Landscaping = 0.35 (See Table II, Section 4)

then:

       Cweighted = [(0.95 * 0.01) / 0.28] + [(0.35 * 0.27) / 0.28 

Cweighted = 0.37 per Equation

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = Natural

Slope = 5 % (See Drainage Map 1, attached)

Ti = 8.0 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the gutter after the initial travel time. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the initial 

travel time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed

for each specific condition and the travel distance is obtained from the Drainage Map 1. See below for calculations:

Assumed Q100 = 0.5 cfs

At:

 Q100(Avg) = 0.5 / 2 = 0.25 cfs

Assumed Velocity (V100(Avg)) = 5.0 fps (see Figure 3-6, Section 4)

Then:

Tt2 = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 175 ft (see Drainage Map 1, attached)



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 4 (Existing Condition) Cont….

Tt = 175 / 5.0 = 35 sec = 0.6 minutes

Therefore:

TC = 8.0 + 0.6 8.6 minutes

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (8.6)
-0.645

(see Figure 3-1, Section 4)

I = 5.2 in/hr per Equation

FLOW RATE:

Q100 = Cweighted * I * Atotal

Q100 = 0.37 * 5.2 * 0.28

Q100 = 0.5 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 4 (Proposed Condition)

Basin 4 is comprised of Units 18, 19 & 20, landscaped areas, sidewalk, curb & gutter from the Private Driveway (Vista de 
Lamar) and Avenida De Lamar. See the attached Drainage Map 2 for drainage patterns. The drainage runoff sheet flows

across the basin and runs along the northerly side of the Private Driveway and is directed towards the westerly side of 

Avenida De Lamar till reaches the concentration point. Shown below are the hydrology calculation:

FLOW RATE Q100 = C * I * A (Rational Method)

AREA:

 A  = 0.44 Acres (See Drainage Map 2, attached)

C-VALUE:

C = 0.57 (see Table 3-1, Section 4)

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = Natural

Slope = 1 % (See Drainage Map 2, attached)

Ti = 8.4 min (see Table 3-2, Section 4)

And:

Travel Time, Tt1

Tt:  Tt is the time it takes the runoff to travel along the gutter after the initial travel time. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the initial 

travel time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed

for each specific condition and the travel distance is obtained from the Drainage Map 2. See below for calculations:

Assumed Q100 = 1.2 cfs

At:

 Q100(Avg) = 1.2 / 2 = 0.6 cfs

Assumed Velocity (V100(Avg)) = 5.0 fps (see Figure 3-6, Section 4)

Then:

Tt = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 315 ft (see Drainage Map 2, attached)

Then:

Tt = 315 / 5.0 = 63 sec = 1.1 minutes

Therefore:

TC = Ti + Tt

TC = 8.4 + 1.1

TC = 9.5 minutes



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 4 (Proposed Condition) Cont….

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (9.5)
-0.645

(see Figure 3-1, Section 4)

I = 4.9 in/hr per Equation

FLOW RATE:

Q100 = C * I * A 

Q100 = 0.57 * 4.9 * 0.44

Q100 = 1.2 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 5 (Existing Condition)

Basin 5 is comprised of landscaped areas from the site, sidewalk and curb & gutter from Avenida De Lamar. See the 

attached Drainage Map 1 for drainage patterns. The drainage runoff sheet flows across the basin and runs along the 

westerly side of Avenida De Lamar till reaches the concentration point. Shown below are the hydrology calculation:

FLOW RATE Q100 = Cweighted * I * Atotal (Rational Method)

AREA:

Concrete Areas = 0.01 Acres

Landscaping Area = 0.26 Acres

 Atotal = 0.27 Acres (See Drainage Map 1, attached)

WEIGHTED C-VALUE:

Concrete & Rooftops = 0.95 (See Table II, Section 4)

Landscaping = 0.35 (See Table II, Section 4)

then:

       Cweighted = [(0.95 * 0.01) / 0.27] + [(0.35 * 0.26) / 0.27 

Cweighted = 0.37 per Equation

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = Natural

Slope = 5 % (See Drainage Map 1, attached)

Ti = 8.0 min (see Table 3-2, Section 4)

And:

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the gutter after the initial travel time. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the initial 

travel time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed

for each specific condition and the travel distance is obtained from the Drainage Map 1. See below for calculations:

Assumed Q100 = 0.5 cfs

At:

 Q100(Avg) = 0.5 / 2 = 0.25 cfs

Assumed Velocity (V100(Avg)) = 2.8 fps (see Figure 3-6, Section 4)

Then:

Tt2 = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 160 ft (see Drainage Map 1, attached)

Then:

Tt2 = 160 / 2.8 = 57.14 sec = 1.0 minutes



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 5 (Existing Condition) Cont….

Therefore:

TC = 8.0 + 1.0 9.0 minutes

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (9.0)
-0.645

(see Figure 3-1, Section 4)

I = 5.1 in/hr per Equation

FLOW RATE:

Q100 = Cweighted * I * Atotal

Q100 = 0.37 * 5.1 * 0.27

Q100 = 0.5 cfs



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 5 (Proposed Condition)

Basin 5 is comprised of Units 1 & 2, landscaped areas, sidewalk, curb & gutter from the Private Driveway (Vista de
 Lamar) and Avenida De Lamar. See the attached Drainage Map 2 for drainage patterns. The drainage runoff sheet flows

the westerly side ofacross the basin and runs along the southerly side of the Private Driveway and is directed towards 

Avenida De Lamar till reaches the concentration point. Shown below are the hydrology calculation:

FLOW RATE Q100 = C * I * A (Rational Method)

AREA:

 A  = 0.37 Acres (See Drainage Map 2, attached)

C-VALUE:

C = 0.57 (see Table 3-1, Section 4)

TIME OF CONCENTRATION:

TC = Ti + Tt

Where:

Initial Time, Ti Land Use = Natural

Slope = 1 % (See Drainage Map 2, attached)

Ti = 8.4 min (see Table 3-2, Section 4)

And:

Travel Time, Tt

Tt:  Tt is the time it takes the runoff to travel along the gutter after the initial travel time. 

Said flow will be assumed to be developed sheet flow. The time it takes the runoff to travel from the end of the initial 

travel time to the concentration point is calculated using the velocity and the distance traveled. The velocity is assumed

for each specific condition and the travel distance is obtained from the Drainage Map 2. See below for calculations:

Assumed Q100 = 1.0 cfs

At:

 Q100(Avg) = 1.0 / 2 = 0.5 cfs

Assumed Velocity (V100(Avg)) = 2.8 fps (see Figure 3-6, Section 4)

Then:

Tt = Travel Distance  / Velocity   =       D / V100

Where:

Distance Traveled (D) = 170 ft (see Drainage Map 2, attached)

Then:

Tt = 170 / 2.8 = 60.71 sec = 1.0 minutes

Therefore:

TC = Ti + Tt

TC = 8.4 + 1.0 

TC = 9.4 minutes



HYDROLOGY BASIN CALCULATIONS

100-year storm

BASIN 5 (Proposed Condition) Cont….

INTENSITY:

I = 7.44 (P6) (Tc)
- 0.645

(See Figure 3-1, Section 4)

Where: P6 = 2.8 in (see 100-year Rainfall Isopluvial, Section 4)

I = 7.44 (2.8) (9.4)
-0.645

(see Figure 3-1, Section 4)

I = 4.9 in/hr per Equation

FLOW RATE:

Q100 = C * I * A 

Q100 = 0.57 * 4.9 * 0.37

Q100 = 1.0 cfs



SECTION 3



HYDRAULIC CALCULATIONS 

Basin 1 (Existing Condition) 

The following calculation determines the flow velocity of a grass swale which runs along 

the southerly edge of Meghan Court. See the attached Drainage Map 1. The 

parameters used below are the assumed values from the grass swale.

Channel Calculator       

Given Input Data: 

     Shape ...........................  Trapezoidal 

     Solving for .....................  Depth of Flow 

     Flowrate (Q100(Avg))............1.25 cfs (assumed flow rate, see Hydrology

        Calculations) 

     Slope .............................  0.11 ft/ft 

     Manning's n ...................  0.028 

     Height ..........................  1.0 ft 

     Bottom width ....................  1.0 ft

Left slope ......................  1.0 ft/ft (V/H) 

     Right slope .....................  1.0 ft/ft (V/H) 

Computed Results: 

Velocity (V100(Avg)) ........................  5.1 fps 

The assumed values for Q100 and V100 in Section A are correct. 



HYDRAULIC CALCULATIONS 

Basin 1 (Proposed Condition) 

The following calculation determines the flow velocity of a proposed 12” PVC storm 

drain pipe which runs along the southerly and westerly subdivision boundaries. See the 

attached Drainage Map 2.

Manning Pipe Calculator 

Given Input Data: 

Shape ...........................  Circular 

Solving for .....................  Depth of Flow 

Diameter ........................  12 in 

Flowrate ........................  1.9 cfs (assumed flow rate, see Hydrology

        Calculations) 

Slope ...........................  0.05 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Velocity ........................  8.3 fps 

The assumed values for Q100 and V100 in Section A are correct. 



HYDRAULIC CALCULATIONS 

Basin 2 (Proposed Condition) 

The following calculation determines the flow velocity of the proposed brow ditch which 

runs along the westerly subdivision boundary, west of Unit 14. See the attached 

Drainage Map 2.

Manning Pipe Calculator 

Given Input Data: 

Shape ...........................  Circular 

Solving for .....................  Depth of Flow 

Diameter ........................  24 in 

Flowrate ........................  0.75 cfs (assumed flow rate, see Hydrology

        Calculations) 

Slope ...........................  0.12 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Velocity ........................  7.9 fps 

The assumed values for Q100 and V100 in Section A are correct. 



HYDRAULIC CALCULATIONS 

Basin 3 (Existing Condition) 

The following calculation determines the flow velocity of the existing brow ditch which 

runs along the southerly property boundary of APN 504-112-60, north of proposed Units 

18-20. See the attached Drainage Maps 1 & 2.

Manning Pipe Calculator 

Given Input Data: 

Shape ...........................  Circular 

Solving for .....................  Depth of Flow 

Diameter ........................  24 in 

Flowrate ........................  0.2 cfs (assumed flow rate, see Hydrology

        Calculations) 

Slope ...........................  0.05 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Velocity ........................  3.9 fps 

The assumed values for Q100 and V100 in Section A are correct. 



HYDRAULIC CALCULATIONS 

Basin 3 (Proposed Condition) 

The following calculation determines the flow velocity of the existing brow ditch which 

runs along the southerly property boundary of APN 504-112-60, north of Units 18-20. 

See the attached Drainage Map 2.

Manning Pipe Calculator 

Given Input Data: 

Shape ...........................  Circular 

Solving for .....................  Depth of Flow 

Diameter ........................  24 in 

Flowrate ........................  0.2 cfs (assumed flow rate, see Hydrology

        Calculations) 

Slope ...........................  0.05 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Velocity ........................  3.9 fps 

The assumed values for Q100 and V100 in Section A are correct. 
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HYDRAULIC CALCULATIONS 

Basin 1 (Proposed Condition) 

METHODOLOGY: The volume to be detained is calculated using the “Detention 
Storage Computation Procedure, Single Hydrograph Form” as outlined in the 2003 
County of San Diego Hydrology Manual. Since we have a target flowrate (QO=2.5 cfs), a 
Detention Volume (VD) is calculated herein. 

GIVEN: P6 = 2.8 IN 
  TC = 11.0 MIN 
  C = 0.40 
  A = 1.4 AC 
  QP = 3.8 CFS 
  QO = 2.5 CFS 

Time to Peak:   TP = 1.1072 * TC

          = 1.1072 * 11.0 MIN 
          = 12.2 MIN 

Depth of Precipitation (2 HRS):    D120 = 0.6785(P6)
               = 0.6785(2.8) 
               = 1.9 IN 

Depth of Precipitation for Hydrograph: DH = (P6 * TC0.355) / 5.83
                = (2.8 * 11.0.355) / 5.83 
               = 1.1 

Surrounding Intensity:   IS = [60 (D120 – DH) / (120 - 2.5 * TC)]
         = [60 (1.9 – 1.1) / (120 - 2.5 * 11.0)] 
         = 0.52 IN/HR

Surrounding Flowrate:   QS = C *  IS * A 
           = 0.40 * 0.52 * 1.4 
          = 0.29 CFS 

Flowrate Out:
   (See hydrograph for all values) 

   VD = 1.25 TP (QP – QO) * 60 min/sec

:

VD = 1.25*12.2 (3.8 – 2.5) * 60 min/sec = 1190 CF 

VD = 1190 CF * 1 CY / 27 CF

VD = 44 CY
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HYDRAULIC CALCULATIONS 

Basin 2 (Proposed Condition) 

The flow rate in the existing condition for Basin 2 is 1.6 cfs and in the proposed 
condition is 1.5 cfs. Therefore, no detention is needed in said basin. However, the runoff 
from the proposed rooftops will still be treated. Based on the Hydromofification
Management Plan, a 236 cubic-foot detention facility is required. The proposed 
Bioretention Area for Basin 2 is 811 cubic feet.  



HYDRAULIC CALCULATIONS 

Basin 3 (Proposed Condition) 

Since there are no proposed rooftops and the flow rate in the existing and proposed 
condition for Basin 3 is the same, 0.4 cfs. Therefore, no detention / treatment  is needed 
in said basin. 



HYDRAULIC CALCULATIONS 

Basin 4 (Proposed Condition) 

METHODOLOGY: The volume to be detained is calculated using the “Detention 
Storage Computation Procedure, Single Hydrograph Form” as outlined in the 2003 
County of San Diego Hydrology Manual. Since we have a target flowrate (QO=0.5 cfs), a 
Detention Volume (VD) is calculated herein. 

GIVEN: P6 = 2.8 IN 
  TC = 8.6 MIN 
  C = 0.37 
  A = 0.28 AC 
  QP = 1.2 CFS 
  QO = 0.5 CFS 

Time to Peak:   TP = 1.1072 * TC

          = 1.1072 * 8.6 MIN 
          = 9.5 MIN 

Depth of Precipitation (2 HRS):    D120 = 0.6785(P6)
               = 0.6785(2.8) 
               = 1.9 IN 

Depth of Precipitation for Hydrograph: DH = (P6 * TC0.355) / 5.83
                = (2.8 * 8.6.355) / 5.83 
               = 1.0 

Surrounding Intensity:   IS = [60 (D120 – DH) / (120 - 2.5 * TC)]
         = [60 (1.9 – 1.0) / (120 - 2.5 * 8.6)] 
         = 0.55 IN/HR

Surrounding Flowrate:   QS = C *  IS * A 
           = 0.37 * 0.55 * 0.28 
          = 0.06 CFS 

Flowrate Out:
   (See hydrograph for all values) 

   VD = 1.25 TP (QP – QO) * 60 min/sec

:

VD = 1.25 * 9.5 (1.2 – 0.5) * 60 min/sec = 499 CF 

VD = 499 CF * 1 CY / 27 CF = 18.5 CY 

The proposed Bioretention volume for Basin 4 is 505 CF (18.7 CY) 
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HYDRAULIC CALCULATIONS 

Basin 5 (Proposed Condition) 

METHODOLOGY: The volume to be detained is calculated using the “Detention 
Storage Computation Procedure, Single Hydrograph Form” as outlined in the 2003 
County of San Diego Hydrology Manual. Since we have a target flowrate (QO=0.5 cfs), a 
Detention Volume (VD) is calculated herein. 

GIVEN: P6 = 2.8 IN 
  TC = 9.0 MIN 
  C = 0.37 
  A = 0.27 AC 
  QP = 1.0 CFS 
  QO = 0.5 CFS 

Time to Peak:   TP = 1.1072 * TC

          = 1.1072 * 9.0 MIN 
          = 10.0 MIN 

Depth of Precipitation (2 HRS):    D120 = 0.6785(P6)
               = 0.6785(2.8) 
               = 1.9 IN 

Depth of Precipitation for Hydrograph: DH = (P6 * TC0.355) / 5.83
                = (2.8 * 9.0.355) / 5.83 
               = 1.0 

Surrounding Intensity:   IS = [60 (D120 – DH) / (120 - 2.5 * TC)]
         = [60 (1.9 – 1.0) / (120 - 2.5 * 9.0)] 
         = 0.55 IN/HR

Surrounding Flowrate:   QS = C *  IS * A 
           = 0.37 * 0.55 * 0.27 
          = 0.06 CFS 

Flowrate Out:
   (See hydrograph for all values) 

   VD = 1.25 TP (QP – QO) * 60 min/sec

:

VD = 1.25 * 10.0 (1.2 – 0.5) * 60 min/sec = 375 CF 

VD = 375 CF * 1 CY / 27 CF = 13.9 CY 

The proposed Bioretention volume for Basin 5 is 390 CF (14.5 CY) 
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HYDRAULIC CALCULATIONS

6” PVC Storm Drain Pipe: 

The runoff from the rooftops will be directed on a proposed 6” PVC storm drain pipes 

towards a proposed 12” PVC storm drain pipe (see Drainage Map #3, attached). The 

following calculation is to determine the adequacy of a 6” PVC pipe. 

Manning Pipe Calculator 

Given Input Data:

Shape ...........................  Circular 

Solving for .....................  Flowrate 

Diameter ........................  6 in 

Depth ...........................  6 in 

Slope ...........................  0.02 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Flowrate ........................  0.79 cfs 

Area ............................  0.20 ft2 

Percent Full ....................  100 % 

Full flow Flowrate ..............  0.79 cfs 

Full flow velocity ..............  4.04 fps 

Hydrology Calculation for 1 rooftop: 

Q= CIA = 0.95 x (7.44 x 2.8 x 5-0.645 ) x 0.03 = 0.2 cfs 

Since the capacity of a 6” PVC pipe flowing at 2% is 0.79 cfs, the proposed 6” 

PVC pipe is adequate to handle a 100-year storm.   



HYDRAULIC CALCULATIONS

Proposed 12” PVC Storm Drain Pipe: 

The drainage runoff from the 6” PVC storm drain pipes will outlet into a proposed 12” 

PVC storm drain pipes (see Drainage Map 2). The 12” PVC pipe will direct the runoff to 

the proposed bioretention areas. The following calculation is to determine the adequacy 

of a 12” PVC pipe.

Manning Pipe Calculator 

Given Input Data: 

Shape ...........................  Circular 

Solving for .....................  Flowrate 

Diameter ........................  12 in 

Depth ...........................  12 in 

Slope ...........................  0.02 ft/ft 

Manning's n .....................  0.013 

Computed Results: 

Flowrate ........................  5.0 cfs 

Area ............................  0.79 ft2 

Percent Full ....................  100 % 

Full flow Flowrate ..............  5.0 cfs 

Full flow velocity ..............  6.4 fps 

Hydrology Calculation for 8 rooftops (most runoff contributing to a 12” PVC pipe): 

Q= CIA = 0.95 x (7.44 x 2.8 x 5-0.645 ) x (8 x 0.03) = 1.7 cfs 

Since the capacity of a 12” PVC pipe flowing at 2% is 5.0 cfs, the proposed 12” 

PVC pipe is adequate to handle a 100-year storm.   





SECTION 4



Hydromodification Management Plan 

Tentative Map 5576

Vista De Lamar 

(PDS2012-TM-5576)

Prepared For: 

Salim Miro, Managing Partner 

SCSS Development, LLC 

2608 West Canyon Avenue 

San Diego, CA 92123 

619-246-8012

Prepared by: 

Walsh Engineering & Surveying, Inc. 

607 Aldwych Road 

El Cajon, CA 92020 

(619) 588-6747 office 

(619) 792-1232 fax

The selection, sizing, and preliminary design of stormwater treatment and other control measures in this plan have 

been prepared under the direction of the above-stated Registered Civil Engineer and meet the requirements of 

Regional Water Quality Control Board Order R9-2007-0001 and subsequent amendments. 



Hydromodification refers to changes in the magnitude and frequency of stream flows as a result 

of urbanization and the resulting impacts on receiving channels in terms of erosion, 

sedimentation, and degradation of in-stream habitat. The degree to which a channel will erode is 

a function of the increase in driving force (shear stress), the resistance of the channel (critical 

shear stress), the change in sediment delivery, and the geomorphic condition of the channel. 

Critical shear stress is the stress threshold above which erosion occurs. Not all flows cause 

erosion -- only those that generate shear stress in excess of the critical shear stress of the bank 

and bed materials. Urbanization increases the shear stress exerted on the channel by stream flows 

and can trigger erosion in the form of incision (channel downcutting), widening (bank erosion), 

or both. Increases in flow below critical shear stress levels have little or no effect on the channel. 

The need to address hydromodification and its influence on water quality is included in the San 

Diego Regional Water Board Order R9-2007-001, Provision D.1.g of California Regional Water 

Quality Control Board San Diego Region Order R9-2007-0001, which required the San Diego 

Stormwater Copermittees, i.e. County of San Diego, to implement a Hydromodification 

Management Plan (HMP) “…to manage increases in runoff discharge rates and durations from 

all Priority Development Projects (PDPs), where such increased rates and durations are likely 

to cause increased erosion of channel beds and banks, sediment pollutant generation, or other 
impacts to beneficial uses and stream habitat due to increased erosive force.”  The HMP 

developed standards to control flows within the geomorphically-significant flow range. 

Supporting analyses were based on continuous hydrologic simulation modeling. The HMP for all 

applicable PDPs was implemented on January 14, 2011. 

Hydromodification management analysis must adhere to the following criteria: 

For flow rates between the pre-project lower flow threshold (see below) and the pre-

project 10-year runoff event, the post-project discharge rates, and durations may not 

deviate above the pre-project discharge rates and durations by more than 10 percent over 

more than 10 percent of the length of the flow duration curve. 

Lower flow thresholds may be determined using the HMP Decision Matrix (located in 

Chapter 6) along with a critical flow calculator and channel screening tools developed by 

the Southern California Coastal Water Research Project (SCCWRP), detailed in Chapter 

5. These methods identify lower flow thresholds for a range of channel conditions. The 

critical flow calculator recommends a lower flow value of 0.1Q2, 0.3Q2, or 0.5Q2 

dependent on the receiving channel material and dimensions. This value will be 

compared to the channel susceptibility rating (High, Medium, or Low) as determined 

from the SCCWRP screening tools located in Appendix B to determine the final lower 

flow threshold. 

The lower flow threshold may alternately be determined as 10 percent of the pre-project 

2-year runoff event, or 0.1Q2. This approach, which is outlined in the HMP Decision 

Matrix, is available if the project applicant chooses not to complete the channel screening 

analysis. 

This Hydromodification Management Plan is prepared for the Vista De Lamar Tentative Map 

5576 project. The project is located at 3053 & 3055 Bancroft Drive in the Community of Spring 

Valley, an incorporated area of the County of San Diego. The gross area of the site is 

approximately 2.8 acres. The owner proposes to construct twenty (20) new single-family 



residences, access walkways and a common shared driveway. Reference is hereby made to the 

Tentative Map 5576, the Preliminary Grading Plan as well as the Drainage Study and Storm 

Water Management Plan for the proposed development.  

This Hydromodification Management Plan analyzes the proposed development which includes 

the 20 single-family-residences. The developer proposes to use pervious pavement for the 

proposed private road to minimize the use of impervious surfaces. The only Drainage 

Management Areas (DMA) is for the roof areas of the proposed residences which is the only 

proposed impervious surface.   

The project contains Type D soil as mapped in the Brown and Caldwell San Diego BMP Sizing 

Calculator. Soil type D is used for all calculations herein. 

Because the project is located on a hillside, there are five (5) small drainage basins, refer to the 

Drainage Study, that contribute to the project. The developer proposes to keep the flow patterns 

the same and use flow control and retention to maintain or reduce pre-construction downstream 

conditions.

The San Diego Hydrodmodifcation (HMP) Sizing Calculator was used to size Low Impact 

Development (LID) facilities that meet both HMP and treatment-control requirements. See the 

attached LID Facility Calculations for the sizing for the bioretention areas. 

Bioretention basins were selected to manage increases in runoff discharge rates and durations in 

order to mitigate potential hydromodification impacts due to the proposed development.  All 

stormwater runoff from the proposed development will be routed to bioretention basins.  

Bioretention basins consist of a surface ponding layer, an 18” growing medium, and a storage 

layer (with an 40% void ratio average).  Each of the basins will have an overflow catchment for 

purposes of routing flows from larger storm events. See the attached Bioretention Area Exhibit

for details.

Maintenance of the proposed LIDs will be the responsibility of the HOA Management Company. 

All facilities are proposed in common areas of the site.   

A specific plan, design, and maintenance of the LIDs will be implemented during the final 

engineering phase of the development.  

Reference(s): 

Final Hydromodification Management Plan dated January 13, 2011 prepared by Brown 

and Caldwell 









Bioretention Area Exhibit (typical) 



NOTE: The following Section 4.1 has been copied from the County of San 
Diego LID Handbook. Please disregard any mention of infiltration  into 
native soils. Infiltration can not be utilized for this project site. 











SECTION 5



Lat: 32°44’ 

Long: 117°00’ 

P6 = 2.8 in

Lat: 32°44’ 

Long: 117°00’ 

P24 = 5.6 in



Soil Type = 

D





    100 

    2.8                      5.6                  50 

                     2.8 

  ***            *** - See Calculation Summary 

  ***            *** - See Calculation Summary 
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