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DISCUSSION

Purpose
To determine surface flows for the design of drainage facilities and the development of a Storm

Water Management Plan for a 24 unit residential subdivision.

Site Description
The site is located on a 17-acre lot in the rural community of Lakeside in an area that is

essentially “built out” with all adjacent properties being residential single family dwellings.
Except for an existing structure on the property that is to be removed as part of the proposed
grading and construction, this lot is vacant and void of vegetation other than seasonal low lying
weeds. The lot is slightly sloping with some trees and wild grasses and is located on the top of
a hill (no offsite flow contributions).

Methodology
The “Modified Rational Method” was used to calculate surface flows in both before and after

construction configurations.

Findings
As shown in the attached calculations sheets, there are 8 preconstruction drainage areas on

this property that discharge at 8 different discharge points around the property. Of these, only
two areas, Areas 4 and 5, do not discharge to an existing “hardened conveyance” systems.
Areas 4 and 5 currently discharge as surface flows onto adjacent properties and eventually
into hardened conveyances within public streets.

Summery/Conclusion

While proposed site modifications will modify existing on-site drainage patterns, no
modifications to existing off site facilities are expected. All surface flows will be attenuated with
tree wells with expanded basins placed throughout the project. Surface flows above and
beyond the capacity of the tree wells be attenuated by the existing hardened conveyances in
Lemon Crest Road, Janet Lane, Rockcrest Rd and Single Oak Dr.

The discharge of surface flows are not expected to significantly increase the flows in any of the
hardened conveyance systems mentioned previously. Nor will it create any increased risk of
flooding in any houses or other structures in the area. There is no housing in the 100 year
flood hazard area, County of San Diego floodplain map or FEMA. There are no levees or dams
in the area. The proposed project does not alter the existing drainage pattern in the area nor
exceed the capacity of existing or planned storm water drainage systems. The proposed
development project proposes drainage control elements that do not currently exist.



Declaration of Responsible Charge
| hereby declare that | am the Civil Engineer of work for this project, that | have exercised

responsible charge over the design of the project as defined in Section 6703 of the Business
and Professions Code and that the design is consistent with current design.

| understand that the check of the project drawing and specifications by the County of San
Diego is confined to review only and does not relieve me, as the Engineer of work, of my

responsibility for the project design.

(61 /2&44/ 3 /2 /20

= TR
S. Pat Rymer, P& Date
R.C.E. 38709
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RESULTS SHEET

Bob Stewart
Lemon Crest Rd.
Lakeside, CA 92040

RESULTS
Discharge Pre Post Mitigated Basin/
Point Construction | Construction Change Post Con TW Comment
1 3.16 4.03 0.88 3.15 Tree Well *
2 4.62 2.37 -2.25 Tree Well Decreased Flows
3 0.89 123 0.34 0.89 Tree Well *
4 0.88 1.41 0.53 0.88 Tree Well ¥
5 ' 1.25 2.71 1.46 1.25 Tree Well :
6 2.53 13.20 10.67 253 Tree Well =
7 1.67 0.58 -1.09 Tree Well Decreased Flows
8 0.80 0.58 -0.22 Tree Well Decreased Flows
15.79 26.11 10.32 8.70

*.See "Flow Retention" sheet for tree well retention details.
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POST-CONSTRUCTION

CALCULATION SHEET- Q100

SUMMERY OF MODIFIED RATIONAL METHOD

Bob Stewart

Lemon Crest Rd.

Lakeside, CA 92040

DELTA Ti Tt
A D EL D S (FIG 3-3) | (FIG 3-4) Te I Q100
AREA ¥, (ac) CA (FT) (FT) (Mi) (%) (min) (min) (min) | (FIG3-1)| (cfs)
A 0.25 2.31 0.58 176.73 | 55.00 0.03 31.12 12 0.01 12 3.80 2.19
A1 0.38 0.44 0.17 204.00 2.00 0.04 0.98 11 0.05 11 4.00 0.67
A2 0.38 0.46 0.17 187.66 2.00 0.04 1.07 11 0.04 1 4.00 0.70
A3 0.38 0.31 0.12 122,76 1.00 0.02 0.81 11 0.03 11 4.00 0.47
3.52 1.04 4.03
B 0.25 1.41 0.35 318.29 | 50.00 0.06 15,71 11 0.02 1 4.00 1.41
B1 0.38 0.60 0.23 272.88 2.00 0.05 0.73 10 0.06 10 4.20 0.96
2.01 0.58 2.37
c 0.25 0.48 0.12 309.16 | 40.00 0.06 12.94 11 0.02 11 4.00 0.48
C1 0.38 0.47 0.18 158.96 2.00 0.03 1,26 10 0.03 10 4.20 0.75
0.95 0.30 1.23
D 0.25 0.44 0.11 24490 | 10.00 0.05 4.08 11 0.03 11 4.00 0.44
D1 0.38 0.61 0.23 174.48 1.00 0.03 0.57 10 0.05 10 4,20 0.97
1.06 0.34 1.41
E 0.25 0.16 0.04 84.88 15.00 0.02 17.67 11 0.01 11 4.00 0.16
E1 0.38 0.28 0.11 152.84 1.00 0.03 0.65 11 0.04 11 4.00 0.43
E2 0.38 0.47 0.18 165.33 1.00 0.03 0.60 11 0.05 11 4.00 0.71
1.96 0.67 2.71
F1 0.38 0.22 0.08 113.21 1.00 0.02 0.88 10 0.03 10 4.20 0.35
F2 0.38 0.21 0.08 130.14 1.00 0.02 0.77 10 0.04 10 4.20 0.34
F3 0.38 0.64 0.24 214.76 2.00 0.04 0.93 10 0.05 10 4.20 1.02
F4 0.38 0.50 0.19 202.60 2.00 0.04 0.99 10 0.05 10 4.20 0.80
F5 0.38 0.47 0.18 207.92 2.00 0.04 0.96 10 0.06 10 4.20 0.75
F6 0.38 0.66 0.25 205.33 2.00 0.04 0.97 10 0.05 10 4.20 1.05
F7 0.38 0.42 0.16 221.03 2.00 0.04 0.90 10 0.05 10 4.20 0.67
F8 0.38 0.41 0.16 233.88 2.00 0.04 0.86 10 0.05 10 4.20 0.65
Fg 0.38 0.44 0.17 227.15 2.00 0.04 0.88 10 0.05 10 4.20 0.70
F10 0.38 0.45 0.17 201.51 2.00 0.04 0.99 10 0.05 10 4.20 0.72
F11 0.80 0.40 0.32 808.00 [ 41.00 0.15 5.07 10 0.07 10 4.20 134
6.78 267 11.11
Gt | 038 [ 025 | 010 [ 117.16 1,00 0.02 | 085 10 | 0.3 10 420 | 040
0.40
H1 0.38 0.80 0.30 208.27 | 10.00 0.06 3.35 11 0.04 11 4.00 1,22
H2 0.38 0.30 0.11 164.05 | 10.00 0.03 6.10 10 0.02 10 4.20 0.48
1.1 0.42 1.69
11 | 088 | 016 [ 014 [ 40838 [ 2400 | 008 | 5.88 10 | 0.04 10 420 | 058
0.58
TOTAL FLOW= 25.54




S. Pat Rymer Civil Engineer

W204 Jovie Rd
|Lakeside, CA 9040
Phone (6191 87 1-5380

Erms ) Dstarzsed 78O0 Can

Bob Stewart

Lemon Crest Rd.

Lakeside, CA 92040

DISCHARGE PT 4- GRASS LINED CHANNEL
SHAPE- Roughly Parabolic

W(T)= 10.00 L= 300.00 DELT H= 45.00
Q=K'/n*T"2.67*s"0.5 (Kings table 7-16)

PRE CON
Q100=0.88 cfs (hyd study)

K'= 0.0060

D/T= 0.055 D= 0.55

POST CON

Q100= 1.41 cfs (hyd study)
K'= 0.0096

D/T= 0.07 D= 0.7

CHANGE IN DEPTH= 0.15"(1.8")

0.125

n

s=0.13

(weedy channel)
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Bob Stewart
Lemon Crest Rd.
Lakeside, CA 92040

DISCHARGE PT 5- GRASS LINED CHANNEL

SHAPE- Roughly Parabolic
W(T)= 10.00 L= 150.00 DELT H= 45.00

Q=K'/n*T*2.67*s"0.5 (Kings table 7-16)

PRE CON
Q100=1.29 cfs (hyd study)
K'= 0.0088
D/T= 0.07 D= 07
POST CON
Q100=2.91 cfs (hyd study)
K'= 0.0199
D/T= 0.08 D= 0.8

CHANGE IN DEPTH=0.1"(1.2")

n= 0.125

$=0.13

(weedy channel)
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Bob Stewart
LLemon Crest Rad.
Lakeside, CA 92040

LEMONCREST HARDENED CONVEYENCE CAPACITY CALCS
Area 1- Curbeand gutter along Lemoncrest Dr.

Discharge Pt.7 (pre con)

Qesr= 4.03 CFS s= 5.86 %
(per Fig 3-6)
Depth = 0.28 it y= 5.30 fps

Discharge Pt.7 (post con)

Qsa7 = 14.75 CFS s= 5.88 %
(per Fig 3-6)
Depth = 0.38 ft" v= 6.50 fps

*. Less than 6"- OK

Downstream Hardned Conveyence (culvert)

PRE CON
Q= Areal+Area7+Areab+Area8 E 6.47 cfs
POST CON
Q= Area A+Area F+Area G+Area H+Areal =  19.07 cfs
Culvert Acpacity =  28.30 cfs**
**. per County improvement plans
Janet Ln/Rockcrest Hardented Conveyence
Q4s= 1.88 CFS 8= 6.00 %
(per Fig 3-6)
Depth = 0.23 ft*~* v= 5.00 fps

***. L.ess than 6"- OK)



S. Pat Rymer Civil Engineer
9204 Jovic Rd

Lakeside, CA 92040

Phone (619) 871-5389

Email banzai780@aol.com

4/18/20
Flow Retention

Bob Stewart
Lemoncrest
Lakeside, CA 92040

Post Construction Retention

DIS. | TREES PRE POST | POST CON | RELEASE | RELEASE | RELEASE | 6 HRVOL | VOL PER | CAPTURE BASIN
AREA | POINT [WELLS| Q100 Q100 INCREASE | PER BASIN PIPE \ PER AREA BASIN NEEDED DEPTH
(#) (CFS) (CFS) (CES)* (CFS) (IN) (FPS) (CUFT) (CUFT) (CUFT)** H (FT)**
A 1 6 3.15 4.03 0.88 0.53 2.50 4.03 19,008 3,168 648 1.50
B 2 2 4.62 2.37 -2.25
C 3 3 0.89 1.23 0.34 0.30 2.00 3.56 7,344 2,448 1,188 3.00
D 4 4 0.88 1.41 0.53 0.22 2.00 2.64 11,448 2,862 1,182 3.00
E 5 7 1.25 2.71 1.46 0.18 2.00 2.14 31,536 4,505 1,565 3.50
F,G&H 6 34 2.52 13.20 10.68 0.07 1.50 1.58 230,688 6,785 -7,495 0.50
I 7 3 1.67 0.58 -1.09
TOTAL 59 14.98 25.53 10.55 227,880
TREE WELL= 420 CUFT *- Nagitive values indicate decreased post
construction flows.
BASIN VOLUMES
1'= 298 CUFT **- VVolume and depth shown here are in addition RELEASE PIPE*
2'= 739 CUFT to the soil volume provided in the tree well for T J_,,»m‘
3'= 1364 CUFT strom water management purposes. i H*/
4'= 2205 CUFT ’ TSR o
— AT N
' *- SEE ABOVE

TREE
EXACT DEMSIONS MAY BE MODIFIED AS NEE!
A MINIMUM SQUARE FOOTAGE IS MAINTAINE

WELL DIMENSIONS VARY AS SH

TREE WELL DETAIL

NTS

N PLAN,
DED AS LONG AS
D
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AKEA,

SOURCE: California Division of Highways (1941) and Kirpich (1940)

EQUATION
AE - (11_9L3)0.385
c =
Feet AE
5000 Tc = Time of concentration (hours)
- L = Watercourse Distance (miles)
— 4000 AE = Change in elevation along
— effective slope line (See Figure 3-5)(feet)
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N 000
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— 700
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L — 10 b_ 500 L 4
L 300 \ =1
5 w
L 200 \
AE L N\, Tc
N 0Ty

Nomograph for Determination of

Time of Concentiration (T¢) or Travel Time (Tt) for Natural Watersheds
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SOURCE: California Division of Highways (1941) and Kirpich (1940)

AERA 2
EQUATION
AE 11.90*\0.385
o=
Feeat AE
5000 Te = Time of concentration (hours)
- L = Watercourse Distance (miles)
—— 4000 AE = Change in elevation along
= effective slope line (See Figure 3-5)(feet)
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AREA 1A

EQUATION
AE o f11.9L3)\0.385
Feet s AE

| 5000 Te = Time of concentration (hours)
= L = Watercourse Distance {miles)
— 4000 AE = Change in elevation along
— effective slope line (See Figure 3-5)(feet)
L 300D Te
- Hours| Minutes
—— 2000 4—1— 240
[ 13— 180

-
Ir -
—— 1000 =
L 900 -
- ggo 2—— 120
=~ -~ 100
p— 50} % ;—90
— 500 > 80
400 — 70
= | ——— G0
b—- 300 e
I” L— 50
p— 200 — 40
i — 30
L
— 100
= —20
b — 18
= — 16
56\5 — 14
a0\, L 12
— 30 =3

—B
b 20 e

e

—>5
— 10 —d

—3
—

b 2.9 = e

AE L Te
SOURCE: California Division of Highways (1941) and Kirpich (1940)
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Nomograph for Determination of

Time of Concentration (Tc) or Travel Time (T1) for Natural Watersheds 3_4
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SOURCE: California Division of Highways (1941) and Kirpich (1940)

EQUATION
(11.9L3)0-385
To =
AE
Tc = Time of concentration (hours)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective siope line (See Figure 3-5) (feet)
Tc
Hours| Minutes
4—4— 240
3—t— 180
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— 100
— 90
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“\ p— 70
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\ -
N
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N
8 T
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e 4000 E—_
- \.‘ b 8
“— 3000 L 16
0.5 ——
e N —14
L 2000 b \ L 12
— 1800 5
— 1600 S =10
— 1400 “iag
N — 1200 — 8
\_ — 1000 oy
" — 900
~ — 800 o
-‘\ — 700
\‘-\ — 600 iy
w — 500 4
“-\ b [
\L¢ 300 =
— 200
L Te

Time of Concentration (Tc) or Travel Time (T1) for Natural Watersheds

Nomograph for Determination of
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AREA 5

: EQUATION
AOE Tot = 11.91.3\0.385
Feet e AE
5000 Te = Time of concentration (hours)
- L = Watercourse Distance (miles)
— 4000  AE = Change in elevation along
p effective slope line (See Figure 3-5)(feet)
L 3000 Te
- Hours| Minutes
[ 2000 4 e 240
- -
- 3—t—-180
— 1000 s
— 900 =
o 000 2—-_—- 120
oy — 100
~ 600 \ =90
— 500 a0
TN ¢ — 70
NG L
™ N, 1 —— 60
—— 300 Ne -
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= \ i
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—— 200 N — 40
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e S 4000 _
b i — 18
= - 3000\ — 16
— 50 0.5 __'-- ~ — 14
P by
— 40 — 2000 A — 12
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~ . 1200 3
il W L 1000 7
. — 900
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™~ — 700
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b 4 L 400
p— o
\-— 300
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SOURCE: California Division of Highways (1941) and Kirpich (1940) \ A{ ™ | it
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Nomograph for Determination of
Time of Conceniration (Tc) or Travel Time (Tt) for Natural Watersheds 3_4
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SOURCE: California Division of Highways (1941) and Kirpich (1940)

EQUATION
(11,91_3)0.365
Tc .=
DAE
Tec = Time of concentration (hours)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective slope line (See Figure 3-5) (feet)
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Nomograph for Determination of

Time of Concentration (Tc) or Travel Time (1) for Natural Watersheds
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SOURCE: California Division of Highways (1841) and Kirpich (1940)
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Tc = Time of concentration {houirs)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective slope line (See Figure 3-5)(feet)
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Nomograph for Determination of

Time of Conceniration (Tc) or Travel Time (T1) for Natural Watersheds

FIGURE

3-4
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SOURCE: California Division of Highways (1941) and Kirpich ( 1940)

Nomograph for Determination of
Time of Conceniration (Te) or Travel Time (TH) for Naiural Watersheds

FIGURE
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5000 Te = Time of concentration (hours)
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Nomograph for Deferrﬁnaﬁon of
Time of Concentration (Tc) or Travel Time (Ti) for Natural Watersheds 3_4
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Discharge (C.F.S.)

EXAMPLE:
Given: @=10 S=25%
Chart gives: Depth = 0.4, Velocity = 4.4 f.p.s.

SOURCE: San Diego Counlty Department of Special District Services Design Manual
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