








Calculations

Intensity Calculation

Pre-Construction

(From the City of San Diego Drainage Design Manual)
Tc = Time of concentration

Tc = 1.8 (1.1-C) (D)2 / S¥3

Since the difference in elevation is 9’ (568’-559") and the distance traveled is
210’ (S=4.3%). C=0.55.

Tc = 8.8 minutes
From table in Manual:

l100 = 3.6 inches

Coefficient Determination
Pre-Construction
Single-Family: C=0.55
Post-Construction

Single-Family: C=0.55

Volume calculations

Q =CIA



Areas of Drainage:
Pre-Construction:

Area flowing northerly to EC = 0.1445 Acre
La Cumbre Drive

Area flowing southerly to H = 0.3452 Acre
the Hartley Drive

Area of precipitation abstracted PB =0.0113 Acre
by existing pool

Qiooec = (0.55) (3.6) (0.1445)
Qioon = (0.55) (3.6) (0.3452)
Q1oors = (0.55) (0.0) (0.0113) (abstracted)

Q1ooec = 0.29 cfs
Qo004 = 0.68 cfs
Qioope = 0.00 cfs (abstracted)

QrotaL = 0.97 cfs

Post-Construction:

Area flowing northerly to SM = 0.0304 Acre
by sheet flow to La Cumbre
and Hartley Drive

Area flowing easterly to MWS-SC = 0.4570 Acre
MWS-1 and SC-1 and then
pumped to La Cumbre Dr.

Area of precipitation abstracted P =0.0136 Acre
by pool

Qoosm = (0.55) (3.6) (0.0304)
Q1oomws-sc = (0.55) (3.6) (0.4570)
Qioop = (0.55) (0.0) (0.0136) (abstracted)



Q100sm = 0.06 cfs

Q1oomws-sc = 0.90 cfs
Qoor = 0.00 cfs (abstracted)

QrotaL = 0.96 cfs

Site Pre-Construction Post-Construction

Area | Qo0 V100 C Area Q100 V100 C Area

EC 0.29cfs | <1fps |0.55 | 0.1445 ac

H 0.68cfs| <1lfps |[0.55 | 0.3452 ac

PB 0.00 cfs N/A 0.00 | 0.0113 ac

SM 0.06 cfs | <1fps |0.55 |0.0304ac

MW 0.90cfs | 4.0fps |0.55 | 0.4570ac

S-SC

P 0.00 cfs N/A 0 |0.0136ac

Total | 0.97 cfs 0.5010 ac | 0.96 cfs 0.5010 ac
4, Discussion

Prior to construction 0.97 cfs of runoff flows to the public streets and then the public
storm drain system. This volume of runoff will lessen following construction due to
runoff from the proposed pool abstracting additional runoff than the existing pool (0.01)
cfs of runoff. The pool intercepts precipitation and contains it until it evaporates. See
discussion below. Total runoff to the public storm drain will decrease to 0.96 cfs. The
total runoff collected by the public storm drain will decrease and so will not impact the
public storm drain.

5.Test for Adequacy

The proposed system requires the use of a two pumps to convey 0.90 cfs (100 year
storm) of runoff from A-4 catch basin onsite to a catch basin in a planter and then by 6”
PCV pipe through the planter wall, onto La Cumbre Drive. Two pumps will convey the
runoff to the street. Each pump will need to be capable of conveying 0.45 cfs to the
catch basin and then planter outlet. Each pump needs to overcome head loss from
elevation changes, friction and small bends. Entrance and exit losses are ignored since
they are insignificant.

The pumps in this system will deliver flow through a 6” PVC drain to the catch,
changing from each 4” outlet from the pumps in a manifold to the 6” PVC drain. The

sum of the head losses results in the Total Dynamic Head.




The total elevation change is (561’ — 552’) = 10".

To determine other head losses, the velocity in each pipe must be known. To provide
conservative values for each head loss it will be assumed that the flow from the pump
is at the approximate TDH value. For the 1.5 HP Goulds pump the maximum flow for a
static head of 15 feet is 320 gpm. This is equivalent to 0.705 cfs.

V=Q/A
A= nr?
For a 6” pipe r = .25
A =n (0.25)?
A= 0.196 ft?
V= 0.705/0.196
V= 3.6 fps

The friction loss for the length of a pipe can be calculated using the following Hazen —
Williams formula:

ht = 3.02LD1167 (V/Cp)1-8

for a 6” pipe

L = 18 ft (from pump to catch basin)
D=6"=0.5

V=3.6

Ch = 140 (plastic pipe)

ht = 3.02(15)(0.5)1-167 (3.6/140)1-8°

hi=0.12’

Therefore the elevation and frictional headloss is

TDH=10"+0.12' = 10.12’



Say 11 feet.

Since the Q = 0.96/2 cfs = 7.48 gal/ft3(0.48)(60sec/min) = 215 gpm

Therefore, each pump must be capable of conveying 215 gpm with a total dynamic
head of 11 feet.

Each 1.5 hp Goulds pump is capable of conveying 320 gpm at a head of 15 feet and
is therefore adequate. Even assuming some loss for the manifold in the system the
pumps will be adequate.

The pumps will be placed in a cleanout and an alarm system will be needed to alert
the development owner to the failure of the pump(s). A check valve will be needed
to keep the runoff from flowing back into the catch basin, once the pumps shuts off.
Should the one pump fail the system would still convey the expected 85™ percentile
storm (0.52”) of 0.1 cfs (45 gpm).

Pool Retention of Runoff

The pool retains 0.01 cfs of runoff. The volume retained is Tc * Q = 8.8 min 60
sec/min * 0.01 cfs = 5.68 cf

Evaporation is this area of San Diego is 0.175"/sf/day

The depth resulting from 5.68 cf of retained within the pool area =

5.68 cf/594 sf=0.096' = 0.115" (~2/16")

To evaporate this volume will take 0.115"/0.175"/24 hrs = 0.66 days = 15.8 hours

The pool will have a minimum 3" freeboard. Therefore the expected addition of
5.68 cf of retained precipitation will not be greater than the freeboard.

The pool retains precipitation and does not contribute to site runoff.
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

Table A-1. Runoff Coefficients for Rational Method

Runoff Coefficient (C)
Land Use =
Soil Type @
Residential:
Single Family ' 0.55
Multi-Units 0.70
Mobile Homes ' : 0.65
Rural (lots greater than %2 acre) 0.45

Commercial @

80% Impervious 0.85
 Industrial @
90% Impervious 0.95

Note:

@ Type D soil to be used for all areas.

(2} Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider
commercial property on D soil.

Actual imperviousness = 50%
Tabulated imperviousness = 80%
RevisedC = (50/80)x0.85 = 0.53

The values in Table A-1 are typical for urban areas. However, if the basin contains rural or
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to
be permanent, the appropriate value should be selected based upon the soil and cover and
approved by the City.

A.1.3. Rainfall Intensity

The rainfall intensity (1) is the rainfall in inches per hour (in/hr.) for a duration equal to the T¢ for a
selected storm frequency. Once a particular storm frequency has been selected for design and
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).
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Figure A-1. Intensity-Duration-Frequency Design Chart
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

|
2.50% slope
2.0 /

- 1.5 /17

WATERCOURSE DISTANCE IN FEET
OVERLAND FLOW TIME IN MINUTES

0
EXAMPLE:
Given: Watercourse Distance (D) = 70 Feet
Slope (s) =1.3% 7= 18010)VD
Runoff Coefficient (C) = 0.41 - _TV‘;_—_
Overland Flow Time (T) = 9.5 Minutes

SQOURCE: Airport Drainage, Federal Aviation Administration, 1965

Figure A-4. Rational Formula - Overland Time of Flow Nomograph

Note: Use formula for watercourse distances in excess of 100 feet.
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Type of conveyance is a: Modified Curb Outlet
Depth of chammel equals .25 Feet

Bottom Width Equals 2

Side slope equals .01

S lope of conuveyance equals 2.8 ¥

Roughness equals .0135

Flow gquantity equals .9002425 CF3S

Airea equals .2247288 Square Feet

Jelocity equals 4.004827 FPS

Depth of flow equals .1123013 Feet



DRAINAGE AREA MAPS



PRE-DEVELOPMENT
DRAINAGE AREA MAP



AREA "H" (BLUE)
0.3452 AC
FLOWS TO HARTLEYDR

AND THEN TO LA CUMBRE DR)

BY SHEET FLOW

Q100 =0.68 CFS, v1oo< 1FPS’ ‘

PRE-CONSTI UCTI%H (g&E AREA MAP

AREA "EC" (GREEN)

0.1445 AC

FLOWS TO LA CUMBRE

BY SHEET FLOW

Q100 = 0.29 CFS, V100 <1 FPS

AREA "PB" (POOL) CYAN)
0.0113

ABSTRACTED BY POOL
- |Q &V NOT APPLICABLE




POST-DEVELOPMENT
DRAINAGE AREA MAP
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