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1. Declaration of Responsible Charge

DECLARATION OF RESPONSIBLE CHARGE

I, 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 project drawings and specifications by the County of San
Diego is confined to a review only and does not relieve me, as engineer of work, of my
responsibilities for project design.

Jose R ﬁ
43306
Exp /31/2022 NO. 43306

Expires
N 3/31 /2024




2. Vicinity Map

PIKES RD

SITE

LOCATION

MISSION| GEORGE RD.
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3. Introduction

The purpose of this report is to calculate the Peak Runoff Rates during the 100-year event that
would be generated flow within the subject property towards the northerly portion of the property.
The site is currently undeveloped with a natural slope and a seasonal creek at the west side that
discharges into an existing 36" CMP storm drain. Refer to the Grading Plans and to the attached
Hydrology Map.

The subject property is located in Santee. The onsite drainage basin is a Natural Terrain with low
lying grass natural slope. The offsite basin runoff which is 49 cfs. per City of Santee Hydrology
Master Plan, Plate 2, January 1990, concentration point F-20, flows through the existing seasonal
creek at the west side of the site and discharges into the existing 36" CMP storm drain. This offside
runoff does not impact the onsite drainage basin.

The onsite drainage area is 0.587 acres as shown in the attached Hydrology Map.

The peak runoff rates will be calculated using the Rational Method outlined in the San Diego County
Hydrology Manual, June 2003 Edition and will be presented at the points of discharge shown on
the respective hydrology maps.

The hydrologic soil type per County of San Diego Soil Hydrologic Groups Map, which is Type D
soil. Refer to attached Soil Hydrologic Group Map.

The runoff coefficient will be obtained from Table 3-1. of the County of San Diego’s Hydrology
Manual, which for type D soil is 0.35 for Natural terrain and 0.71 for High density residential (65%
impervious)

The ultimate proposed development will not alter the natural drainage path or divert any drainage
from the current existing natural condition or drainage boundaries.



4. Hydrology Calculations

The precipitation rates for the 6-hour & 24-hour 100-year event were obtained from the isopluvial
maps in Appendix B of the Hydrology Manual of San Diego County.

P6 [in] 2.5
P24 [in] 4.7
Pe/P2a 0.53

To obtain Initial Time of Concentration, Figure 3-3 from San Diego County Hydrology Manual will
be used, where:

- 1.8(1.1 — C)VD
- Vs

Where C: Runoff coefficient
D: Watercourse Distance (ft.)
S: Slope (%)

The remaining Time of concentration Tc (or Travel time, Tr), Figure 3-4 from San Diego County
Hydrology Manual will be used, where:

119L3 0.385
T =
()
Where Tc: Time of concentration (hr.)
L: Watercourse Distance (miles)
AE: Change in elevation along effective slope line (ft.)

To obtain the intensity, the following formula is used in conjunction with the directions for application
on Figure 3-1 of the County of San Diego’s Hydrology Manual.

| =7.44 PsD-%% [in/ hr] D = Time of concentration.

The Runoff Coefficient C is obtained from Table 3-1. of the County of San Diego’s Hydrology
Manual.

Onsite — Pre developed condition: Soil D, Natural Terrain > C =0.35
Onsite — Post developed condition: Soil D, 24.0 DU/A (High density Residential) > C =0.71

Runoff rate is calculated using the rational method as indicated in the County of San Diego
Hydrology Manual and using the following formula:

Q = CIA*1.008 (cfs)

C = Runoff coefficient

| = Intensity (inches/hour)
A = Area basin (acres)

Junction analyses methodology per section 3.4.2 of San Diego County Hydrology Manual.

For Hydraulics capacity calculations the Manning’s Equation from Figure 3-7 of San Diego County
Hydrology Manual will be used.

Q=VA= 149 AR5 s>
n



For Grated inlet capacity Equation 2-16 & 2-18 of San Diego County Drainage Design Manual will
be used.

Q =C,P,d”’2 (operating as a weir)

Where: Q: inlet capacity of the grated inlet (ft3/s)
Cw: weir coefficient (Cw=3.0)
Pe: effective grate perimeter length (ft.)
d: flow depth approaching inlet (ft.)

Q= COAE(ng)l/z (operating as an orifice)

Where: Q: inlet capacity of the grated inlet (ft3/s)
Co: orifice coefficient (Cw=0.67)
g: gravitational acceleration (ft/s?)
d: flow depth approaching inlet (ft.)
Ae: effective grate area (ft?) = 0.50*A
A: actual opening area (ft?)

For culvert capacity, Inlet control equations will be used per Appendix A of the Hydraulic design of
Highway culverts, U.S. Department of Transportation, Federal Highway Administration

Unsubmerged Inlet control equations: Apply up to about Q/AD®5=3.5 (1.93 SI)

Form 1:
HW; Hc KyQ 1"
D ZF’LK[ADO-S] +KsS
Form 2:
HW; _ [ KyQ ]M
D - ADOS

Submerged Inlet control equations: Applies above about Q/AD®5=4.0 (2.21 SI)

2
H;V‘ =c fg[?s] +Y +KS

where:
HWi Headwater depth above inlet control section invert, ft. (m)
D Interior jeight of culvert barrel, ft. (m)
He Specific head at critical depth (dc + V¢2/2g), ft (m)
Q Discharge, cfs (m?3/s)
A Full cross sectional area of culvert barrel, ft2 (m2)
S Culvert barrel slope, ft/ft (m/m)
K,M,c, Y Constant from Tables A.1, A.2, A.3
Ku Unit conversion 1.0 (1.811 SI)
Ks Slope correction, -0.5 (mitered inlets +0.7)



4.1 Onsite Basin
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Pre developed Plan

view, Refer to Hydrology Map.

BASIN A

Area (sf) 25,557
Area (Ac) 0.587




4.1.1 Pre developed condition

Initial time of concentration from equation described in Section 3:

ONSITE
BASIN A
D [ft] 22
S% 36
C 0.35
Ti [min] 1.92

Travel time Tt from equation described in Section 3:

ONSITE
BASIN A
L[ft] 186
L [miles] 0.035
AE [ft] 13.5
T7 [min] 1.19

Time of concentration: Tc=Ti+ Tt
Intensity is obtained from equation described in Section 3:

ONSITE
BASIN A
Ti [min] 1.92
T7 [min] 1.19
Te [min] 3.11
I [in/hr] 8.95

Total runoff is obtained from equation described in Section 3:

ONSITE
BASIN A
Area (Ac) 0.587
C 0.35
[ [in/hr] 8.95
QpReE [cfs] 1.85

Runoff from Basin A will discharge into the existing season creek and headwall at the southwestern
corner of the site.



4.1.2 Post developed condition

The storm water for the proposed grade will drain by an earthen swale, get into a proposed grate

inlet and discharge into an existing rock lined ditch. Refer to Hydrology Map.

Initial Area and Initial time of concentration from equation described in Section 3:

BASIN Al A2

Ai [Ac] 0.031 0.037

D [ft] 22 95

S % 36 3.88

C 0.35 0.71

Ti [min] 1.92 4.35
Intensity for Initial Area from equation in Section 3:

BASIN Al A2

Ti [min] 1.92 4.35

| [in/hr] 12.21 7.21
Runoff rate for Initial Area from equation in Section 3:

BASIN Al A2

Ai [Ac] 0.031 0.037

C 0.35 0.71

[ [in/hr] 12.21 7.21

Qi [cfs] 0.13 0.19

Runoff rate for initial area Al will flow through an earthen ditch and discharge into the existing

seasonal creek

Runoff rate for initial area A2 will flow through a proposed gutter and discharge into a BMP facility
for treatment and detention

Earthen Ditch @ 3.88% Capacity

Hydraulic capacity and velocity are obtained using Manning’s equations described at Section 3.

n: 0.023 (Manning Roughness coefficient for concrete gutter, Table A-3 San Diego
County Drainage Design manual)

Channel type Triangle CALCULATIONS

Q [cfs] 0.13 Flow depth, D [ft] 0.23

n 0.023 Flow area, A [sf] 0.05

s [ft/ft] 0.0388 Wetted perimeter, P [ft] 0.66

Left Slope Z1 1{to 1(H:V) Hydraulic Radius, R [ft] 0.08

Right Slope Z2 1{to 1 (H:V) ARA2/3 0.01
Top width [ft] 0.46
Flow Velocity [fps] 2.41

10



Gutter @ 2.9% Capacity

Hydraulic capacity and velocity are obtained using Manning’s equations described at Section 3.

n: 0.015 (Manning Roughness coefficient for concrete gutter, Table A-3 San Diego
County Drainage Design manual)
Channel type Triangle CALCULATIONS
Q [cfs] 0.19 Flow depth, D [ft] 0.12
n 0.015 Flow area, A [sf] 0.08
s [ft/ft] 0.029 Wetted perimeter, P [ft] 1.39
Left Slope Z1 0.33|to 1 (H:V) Hydraulic Radius, R [ft] 0.06
Right Slope 72 10.67|to 1 (H:V) AR72/3 0.01
Top width [ft] 1.30
Flow Velocity [fps] 2.46

Travel time is obtained as follow:

L .
"= Ve
where: L: Channel Length [ft.]

V: Flow velocity [fps.]

BASIN Al A2

V [fps] 2.41 2.46
Length [ft] 102 166
T1[mMin] 0.71 1.12

Time of concentration: Tc=Ti+ Tt
A new Intensity is obtained from equation described in Section 3:

BASIN Al A2

Ti [min] 1.92 4.35
T1 [min] 0.71 1.12
Tc [min] 2.63 5.47
I [in/hr] 9.97 6.22

The entire area is added and Total runoff rate is obtained from equation described in Section 3

BASIN Al A2

C 0.35 0.71
I [in/hr] 9.97 6.22
AT [ac] 0.143 0.444
QPOST [cfs] 0.50 1.98

Runoff from Basin Al will discharge into the existing headwall at the southwestern corner of the
site.

Runoff from Basin A2 will discharge into proposed BMP facility (POC-A) for treatment and
detention. The overflow facility will discharge into the existing headwall at the southwestern corner
of the site.

11



Junction Analysis

The junction of basins will be calculated using the procedure for combining independent drainage
system per Section 3.4.2 of San Diego County Hydrology Manual.

Junction Equation: T; < T, < Ts: Al is associated to the shortest Tc
Qrs = Qu+220,+ 20
T1 1 T2 2 T3 3
I T,
Qr, = Q +I_Ql + T_Q3
1 3

I3 I3
Qrz = Q3 +I_Q1 + I_Qz
1 2

Unmitigated
Tc [min] 2.63 5.47
I [in/hr] 9.97 6.22
QPoOST [cfs] 0.50 1.98
Qr [cfs] 1.45
Q2 [cfs] 2.29

The Unmitigated 100-year Runoff rate for post developed condition is equal to Qpost = 2.29 cfs.

4.1.3 Pre and Post Runoff Calculation Comparison

Point of Confluence [Q pre [cfs]|Q Post [cfs]| AQ [cfs]
POC-A 1.85 2.29 0.44|MITIGATE

The results for pre and post developed shows the runoff rate increases of 0.44 cfs. This increase
is due to the change of impervious surface and runoff coefficient. This increase will be mitigated
using a detention facility at the proposed BMP for Basin A2 only. Therefore, the proposed grading
will not impact the adjacent properties located downstream of the project.

12



4.1.4

Detention calculations

Inflow hydrograph

To obtain the Inflow hydrograph the 6-hour, rainfall distribution described at section 6.2.1 of San
Diego County Hydrology Manual will be used, where the number of blocks in the distribution is
determined by dividing 360 min by the nearest whole number of Tc.

P6 [in] 25
P24 [in] 4.7
Area [ac] 0.444
Tc [min] 5.47
Tp [min] 3.66
C 0.71
Blocks 72
Blocks: 72
Ni: Block number
e Time at each block increment = Ni*360/Blocks [minutes]
Prov: Total amount of rainfall for any given block = 0.124*P6*(N*Tc)%-3%5
Pn: Rainfall at block Ni = Pt - Ptn-1)
Pn pist: Distributed Rainfall blocks using a 2/3, 1/3 distribution and placing the peak rainfall
at the 4-hour time.
In: Distributed Intensity for a duration Tc, In = 60*Pn/Tc [in/hr],
Qn [cfs]: Distributed Runoff for a duration Tc, Qn = 60*C*A*Pn/Tc [cfs] *1.008 (Conversion
Factor). The peak Q is placed at the 4-hour + 0.5 Tc time.
Ni [TN [min][Tn [hr]] PT) | PN [ PN Dist [in [in/hr] Qn [cfs] Ni [Tn[min][Tn [hr]] PTiv) | PN | PN Dist [In [in/hr| QN [cfs]
0| 000 [0.00]o000 000 o001 o014 0.04 37] 185.00 [ 3.08 | 2.04 [ 0.02 0.03] 036 0.1
1| 500 | 008|057 057 0.01] 0.14 0.05 38 190.00 | 3.17 | 2.06 | 0.02 0.04| 039 0.12
2| 1000 | 017 | 072 [0.16] 0.01] 0.14 0.05 39(195.00 | 3.25 | 2.08 | 0.02 0.04| 041 0.13
3| 15.00 | 0.25 | 0.84 | 0.11 001 0.5 0.05 40 200.00 | 333 | 2.10 | 0.02 0.04| 0.6 0.15
4 | 20.00 | 033 [ 0.93 [ 0.09 0.01 0.15 0.05 411 205.00| 3.42 | 2.12 | 0.02 0.04 0.48 0.15
5] 2500 | 042 | 1.00 | 0.08] 0.01] 0.15 0.05 42]210.00 | 3.50 | 2.14 | 0.02 0.05| 056 0.18
6 | 3000 | 050} 107 1007] 001] 015 0.05 43[21500 | 3.58 | 215 | 002 0.05] 0.0 0.19
7| 3500 | 058 | 1.13 | 0.06] 001] 015 005 44122000 367 | 217 [ 002] 007] 074 023
8 | 4000 1 067 | 1.19 | 005] 0011 016] 005 45022500 | 375 [ 219 [002] o008 o084 027
9 | 4500 [ 0.75 | 1.24 | 0.05 0.01] 0.16 0.05 26| 230.00 | 3.83 | 221 | 0.02 o1l 123 0.39
10] 50.00 } 0.83 | 1.28 | 0.05] 0.01] 016} 0.05 47]235.00 [ 392 [ 222 [002] o016 173 0.55
11] 5500 ] 092 | 1.33 | 004] 002] 017] 005 48] 240.00 | 4.00 [ 224 [0.02] 057 6.22 1.98
12] 6000 | 1.00 | 1.37 | 0.04] 002} 017} 005 49| 245.00 | 408 | 2.26 | 002] 009] 099 o031
131 6500 | 108 [ 141 | 0.04] 002] 0.7 0.05 50| 250.00 | 4.17 | 2.27 | 0.02 0.06] 0.66 0.21
1‘5‘ ;g'gg 1;; 1'22 g'g: g'gi gi: g'gg 51]255.00 | 425 | 2.29 | 002] 005 o052] 0.6
16T 8000 1533 T3 To03 ooal o1 006 52| 260.00 [ 433 | 2.30 | 0.02 0.04| 043 0.14
78500 T 142 T 125 0,03 ool o015 006 53(265.00 [ 4.42 | 2.32 | 0.02 0.03] 038 0.12
18| 90.00 | 1.50 | 1.58 | 0.03 0.02] 0.9 0.06 z: ;;g'gg :'ig ;3‘; g‘gi g'g: 8'3‘1‘ g'ié
19] 95.00 [ 158 [ 1.61 [ 0.03 0.02] 0.9 0.06 ce28000 Taer [237 o0 003 028 009
20| 100.00 | 1.67 | 1.64 | 0.03 0.02| 0.20 0.06 : : : : : : :
31 10500 275 167 o003 002 020 0.06 57| 285.00 | 4.75 | 2.38 [ 0.01 0.02] 026 0.08
5211000 183 1170 T0.03 002 021 0.07 58| 290.00 | 4.83 | 2.40 [ 0.01 0.02] 024 0.08
23| 11500 | 1.92 | 172 | 003] 002] o021 0.07 59129500) 492 | 241 | 001) 0021 0.23 0.07
22112000 1 2.00 | 175 | 0.03 002l 022 0.07 60 300.00 | 5.00 | 2.42 [ 0.01 0.02] 022 0.07
25112500 | 208 | 1.78 | 003 002 022 0.07 61 305.00 | 5.08 | 2.44 [ 0.01 0.02] 021 0.07
26[130.00[ 217 [ 1.80 [ 0.02]  002] 023 0.07 62] 31000 | 5.17 | 2.45 | 0.01 0.02| 0.0 0.06
27113500 2.25 | 1.83 | 0.02 0.02 0.24 0.08 63| 315.00 | 5.25 | 2.47 | 0.01 0.02 0.19 0.06
28| 14000 | 233 | 1.85 | 0.02 0.02 0.25 0.08 64| 320.00 | 533 | 2.48 | 0.01 0.02 0.18 0.06
29| 14500 | 2.42 | 1.87 | 0.02 0.02 0.25 0.08 65| 325.00 | 542 [ 249 | 0.01 0.02 0.17 0.06
30| 150.00 | 2.50 | 1.90 | 0.02 0.02 0.27 0.08 66| 330.00 | 5.50 | 2.51 | 0.01 0.02 0.17 0.05
31| 155.00 | 2.58 [ 192 | 0.02] 0.2 027 0.09 67]335.00| 558 | 2.52 | 0.01 0.01] 0.16 0.05
32| 160.00 | 2.67 [ 194 | 0.02]  0.03] 0.29 0.09 68| 340.00 | 5.67 | 2.53 [ 0.01 0.01] 0.6 0.05
33| 165.00 | 2.75 [ 196 | 0.02] 0.03] o030 0.09 69| 345.00 | 5.75 | 2.55 [ 0.01 0.01] 0.5 0.05
34| 170.00 | 2.83 [ 198 | 0.02] 0.03] 031 0.10 70] 350.00 | 5.83 | 2.56 | 0.01 0.01] 0.5 0.05
35[175.00] 2.92 [ 200 [ 0.02]  003] o032 0.10 71| 355.00 | 592 | 2.57 [ 0.01 001] o014 0.05
36] 180.00 | 3.00 [ 2.02 | 0.02] 0.03] 035 0.11 72| 360.00 | 6.00 | 2.59 [ 0.01 0.00] 0.00 0.00
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Rainfall Distribution

Runoff Distribution

2.50
2.00
1.50

1.00

Flow, QN [cfs]

0.50

0.00

The footprint area of the detention basin is equal to 488 sf. at the elevation 335.22 with 0.5 ft.
ponding depth (3:1 side slopes, 2 sides). An overflow structure with a 2 feet length weir will be
located at elevation 335.89 (0.67 feet above finish grade) where the surface area is equal to 549
sf.

The discharge capacity at the weir is calculated using the broad crested weir equation,
Q = Cbew*L*HL5, where:
L: Weir Length [ft.]
H: Measured Head (2" increment (0.17 ft.)).

Coew:  Broad Crested Weir Coefficient is obtained and interpolated (0.17 ft. H increment)
from table 6-1 San Diego County Hydraulic Design Manual, 2014.
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Measured

Head (H) (1) Weir Crest Breadth, b (ft)

0.5| 0.75 1 15 2 2.5 3 4 5 10 15
0.17 2.80| 2.75| 2.69| 2.62| 2.54| 2.48| 2.44| 2.38| 2.34| 2.49( 2.68
0.33 2.88| 2.78] 2.71] 2.63| 2.59| 2.56( 2.53| 2.49| 2.45| 2.54 2.69
0.50 3.00f 2.85| 2.74] 2.64] 2.61] 2.60[ 2.63| 2.62] 2.60] 2.63[ 2.70
0.67 3.15| 2.94 2.78] 2.65| 2.61] 2.60[ 2.68] 2.69| 2.69| 2.70[ 2.68
0.83 3.30f 3.06] 2.87] 2.69] 2.61| 2.61| 2.67| 2.68| 2.68| 2.69| 2.64
1.00 3.32| 3.14f 2.98] 2.75| 2.66] 2.64] 2.65| 2.67) 2.68| 2.68] 2.63

Weir Crest Breadth b = 0.5 ft.

Weir discharge table

WEIR DISCHARGE CURVE

Elev [ft] A [sf] Qweir [cfs] S [cf] 2S/dt + Q

335.89 549 0.00 0.00 0.00
336.05 564 0.38 92.75 1.00
336.22 579 1.11 188.00 2.36
336.39 595 2.12 285.83 4.03

Where:

Elev: Elevation at BMP facility [ft]

A: BMP surface area at elevation i [sf]

Quweir: Weir Discharge at elevation i [cfs]

S: Storage volume at elevation i. [cf]

2S/dt + Q: Storage-Outflow at elevation i

The above values from columns 3 and 5 were plotted to generate a curve with corresponding
formula. The formula was generated using the polynomial regression analysis.

Weir Dicharge curve

3.00
y =-0.01x3 + 0.0981x%+ 0.2932x+ 3E-13
RZ=1
o
Y 200
=
[+0]
ES s Discharge Curve
o 100 .
--------- Poly. (Discharge Curve)
0.00
0 2 4
2s/dt + Q [cfs]
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To build the inflow & outflow hydrograph, we used the methodology described in section 6.3
Design Procedure — Detention Routing Analysis, of the San Diego County Hydraulic Design
Manual, September 2014. Where:

T: Time increment [min]

lj: Inflow rate at Time j [cfs]

lj+lj+1: Inflow rate at time j + Inflow rate at time j+1 [cfs]

2Sj/dt - Q;: Storage-Outflow at time j [cfs]

2Sj+1/dt + Qj+1:  Storage-Outflow at time j+1 [cfs]

Qout: Outflow rate [cfs]

INFLOW - OUTFLOW HYDROGRAPH
Line# | Timin] | tjrcfs) | " [zfg]* ! 28‘[/22] Qi ZQSJ_LT{S:S; Qout [cfs]

0 0.00 0.04 0 0 0 0.00
1 5.00 0.05 0.09 0.04 0.09 0.03
2 10.00 0.05 0.09 0.05 0.13 0.04
3 15.00 0.05 0.09 0.05 0.14 0.04
4 20.00 0.05 0.09 0.06 0.15 0.05
5 25.00 0.05 0.09 0.06 0.15 0.05
6 30.00 0.05 0.10 0.06 0.15 0.05
7 35.00 0.05 0.10 0.06 0.16 0.05
8 40.00 0.05 0.10 0.06 0.16 0.05
9 45.00 0.05 0.10 0.06 0.16 0.05
10 50.00 0.05 0.10 0.06 0.16 0.05
11 55.00 0.05 0.10 0.06 0.17 0.05
12 60.00 0.05 0.11 0.06 0.17 0.05
13 65.00 0.05 0.11 0.07 0.17 0.05
14 70.00 0.06 0.11 0.07 0.18 0.05
15 75.00 0.06 0.11 0.07 0.18 0.06
16 80.00 0.06 0.11 0.07 0.18 0.06
17 85.00 0.06 0.12 0.07 0.19 0.06
18 90.00 0.06 0.12 0.07 0.19 0.06
19 95.00 0.06 0.12 0.07 0.19 0.06
20 100.00 0.06 0.12 0.07 0.20 0.06
21 105.00 0.06 0.13 0.08 0.20 0.06
22 110.00 0.07 0.13 0.08 0.21 0.06
23 115.00 0.07 0.13 0.08 0.21 0.07
24 120.00 0.07 0.14 0.08 0.22 0.07
25 125.00 0.07 0.14 0.08 0.22 0.07
26 130.00 0.07 0.15 0.08 0.23 0.07
27 135.00 0.08 0.15 0.09 0.23 0.07
28 140.00 0.08 0.15 0.09 0.24 0.08
29 145.00 0.08 0.16 0.09 0.25 0.08
30 150.00 0.08 0.17 0.09 0.26 0.08
31 155.00 0.09 0.17 0.10 0.27 0.08
32 160.00 0.09 0.18 0.10 0.27 0.09
33 165.00 0.09 0.19 0.10 0.28 0.09
34 170.00 0.10 0.19 0.11 0.30 0.10
35 175.00 0.10 0.20 0.11 0.31 0.10
36 180.00 0.11 0.21 0.11 0.32 0.10
37 185.00 0.11 0.23 0.12 0.34 0.11
38 190.00 0.12 0.24 0.12 0.36 0.12
39 195.00 0.13 0.26 0.13 0.38 0.12




INFLOW - OUTFLOW HYDROGRAPH
Line# | Timin] | tjfcfs | " [ngf ! 28‘[/3;1 Qi ZQSJ_LT:S:S; Qout [cfs]
40 200.00 0.15 0.28 0.14 0.41 0.13
41 205.00 0.15 0.30 0.14 0.44 0.15
42 210.00 0.18 0.33 0.15 0.48 0.16
43 215.00 0.19 0.37 0.17 0.52 0.18
44 220.00 0.23 0.43 0.18 0.59 0.21
45 225.00 0.27 0.50 0.20 0.68 0.24
46 230.00 0.39 0.66 0.22 0.85 0.32
47 235.00 0.55 0.94 0.25 1.16 0.46
48 240.00 1.98 2.53 0.06 2.77 1.35
49 245.00 0.31 2.29 0.15 2.35 1.10
50 250.00 0.21 0.52 0.20 0.67 0.24
51 255.00 0.16 0.37 0.18 0.57 0.20
52 260.00 0.14 0.30 0.15 0.48 0.16
53 265.00 0.12 0.26 0.14 0.41 0.14
54 270.00 0.11 0.23 0.13 0.37 0.12
55 275.00 0.10 0.20 0.12 0.33 0.11
56 280.00 0.09 0.19 0.11 0.30 0.10
57 285.00 0.08 0.17 0.10 0.28 0.09
58 290.00 0.08 0.16 0.09 0.26 0.08
59 295.00 0.07 0.15 0.09 0.25 0.08
60 300.00 0.07 0.14 0.09 0.23 0.07
61 305.00 0.07 0.13 0.08 0.22 0.07
62 310.00 0.06 0.13 0.08 0.21 0.07
63 315.00 0.06 0.12 0.08 0.20 0.06
64 320.00 0.06 0.12 0.07 0.19 0.06
65 325.00 0.06 0.11 0.07 0.18 0.06
66 330.00 0.05 0.11 0.07 0.18 0.06
67 335.00 0.05 0.10 0.07 0.17 0.05
68 340.00 0.05 0.10 0.06 0.17 0.05
69 345.00 0.05 0.10 0.06 0.16 0.05
70 350.00 0.05 0.09 0.06 0.16 0.05
71 355.00 0.05 0.09 0.06 0.15 0.05
72 360.00 0.00 0.05 0.04 0.10 0.03
INFLOW - OUTFLOW HYDROGRAPH
2.50
2.00
- 1.50
€,
o 100 —8— Qutflow
—8— Inflow

0 50 100 150 200 250 300 350
T [min]

The maximum outflow runoff from basin A2 is equal to 1.39 cfs. The maximum water surface
elevation is 336.26.
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Junction Analysis for mitigated condition

The junction of basins will be calculated using the procedure for combining independent drainage

system per Section 3.4.2 of San Diego County Hydrology Manual.

Junction Equation: T; < T, < Ts:

Mitigated
Tc [min] 2.63 5.47
I [in/hr] 9.97 6.22
QPoOST [cfs] 0.50 1.35
Qr [cfs] 1.15
Q2 [cfs] 1.67

Al is associated to the shortest Tc
T, T,
Qri =0 +T_2Q2 + T_3Q3

I T,
Qr; = Q; +I_Ql + T_Q3
1 3

I3 I3
Qrz = Q3 +I_Q1 + I_Qz
1 2

The Mitigated 100-year Runoff rate for post developed condition is equal to Qrost = 1.67 cfs. which
is less than runoff for pre developed condition.

Outlet Pipe Capacity Calculation (Per Section 3, this Report)

Runoff from Biofiltration Basin BF-A will flow through a 12" HDPE/PVC pipe @ 1% and discharges
into the existing seasonal creek / headwall. For Hydraulic Analyses and capacity calculations,

Unmitigated runoff rates will be used.

n:

Channel type Circle
Q [cfs] 1.98
n 0.013
s [ft/ft] 0.01
Radius [ft] 0.50

CALCULATIONS
Flow depth, D [ft] 0.53
Flow area, A [sf] 0.42
Wetted perimeter, P [ft] 1.63
Hydraulic Radius, R [ft] 0.26
ARA2/3 0.17
Top width [ft] 1.00
Flow Velocity [fps] 4.67

0.013 (Manning Roughness coefficient for HDPE/PVC Pipes, Table A-2 San Diego
County Hydraulic Design manual, 2014)
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4.2 Offsite Basin
4.2.1 Existing Stormdrain

Per City of Santee Citywide Drainage study and Hydrology Master Plan, Plate 2, January 1990, a
100-year runoff of 49 cfs flow through the existing seasonal creek and discharges into the existing
headwall and 36" CMP pipe at the southwest corner of the site (concentration point f-20, conduit
f15e) which has a capacity of 44 cfs. (5 cfs deficit).

Per FEMA National Flood Hazard Layer FIRMette (attached) the existing storm drain discharges
(621 feet downstream approximately) into the Zone AE of San Diego River on a water surface
elevation of 326.14 (interpolated between 323 and 327) which mean that the outlet is submerged
and the capacity of the stormdrain will be obtained based on tail water elevation.

Headwater depth for the existing stormdrain and headwall will be calculate using Section 3.3.6 of
San Diego County Hydraulic Design Manual 2014, Table 3-11 for clean-out head loss coefficient
K=0.15 and Table 3-15 for corrugated metal pipe with headwall entrance loss coefficient Ke = 0.5

For capacity and HGL calculation see next page.
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4.2.2 Natural Creek Hydraulic Calculations — HEC-RAS Analysis

The Hydraulic analysis for the natural creek was performed using HEC-RAS software V. 5.0.7. The
data used in the analysis was imported from the project topographic map. The Manning’s “n” values
along the channel were determined based on field observations and in accordance with Table A-3
of San Diego County Hydraulic Design Manual, 2014.

The boundary conditions to be used as follows:

Upstream: Normal depth. Slope 0.985% obtained from Topographic map.

Downstream: Known Water surface elevation (334.91 per HGL calculations, Section 4.2.1).

The Downstream Boundary (Station 0) is located at the existing culvert with headwall.

The Runoff rates to used will be the value described in Section 4.2.1 of this report and will be
added in the upstream boundary (Station 192.53)

Offsite Basin: Q=49 cfs.

The Analysis was run for Pre and Post developed condition.

LOT 202

LOT 201
MAP 4027

PG as w0
HOERA T8

a1
rARL TV
Loehh

Plan view Existing condition - NTS
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4.2.2.1 Pre-Developed Condition

192.53

St John - Cre=6-44

Pre-Developed Condition Plan - NTS
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n values per Table A-3, as shown bellow

River Station Frctn (nfk) | n #1 n #2 m #3
1{192.53 n 0,023 0,02 0,023
2| 143.99 n 0.023 0.02 0,023
3(136.44 n 0.023 0.02 0,023
4(109.43 n 0.023 0.02 0,023
5 (94,55 n 0.023 0.02 0,023
o|70.54 n 0.023 0.02 0,023
7|55.12 n 0.023 0.02 0,023
2(48.99 n 0.023 0.02 0,023
9(20.07 n 0.023 0.02 0,023
10(18.9 n 0,023 0.04 0,023
11(7.25 n 0,023 0.013 0,023
120 n 0.023 0.013 0,073

St John rear creek profile

Elevation (ft)

St John-Predeveloped

w
W
o

335
334
333
332
331
330

Plan: St John-Predeveloped 12/15/2021

St John Creek St John - Creek
E Legend
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- T T T T T T T T T |
0 50 100 150 200

Main Channel Distance (ft)
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Station 192.53 Northern property line

St John-Predeveloped

Plan: St John-Predeveloped 12/15/2021
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Station 136.44

St John-Predeveloped Plan: St John-Predeveloped 12/15/2021

River = St John Creek Reach = St John - Creek RS =136.44
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Station 94.55

St John-Predeveloped Plan: St John-Predeveloped 12/15/2021

River = St John Creek Reach = St John - Creek RS =9455
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Station 55.12

Plan: St John-Predeveloped 12/15/2021
RS =55.12
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River = St John Creek Reach = St John - Creek

.023 } .02 } .023 ﬁ%

342 ] Legend

340" WS PF 1
= Ground
= 3387 .
o ] Bank Sta
® ]
>
Q 336 ]
| ]

334

332- ‘ ‘ ‘ ‘ ‘

0 10 20 30 40 50
Station (ft)
Water surface elevation = 335.11
Station 48.99
St John-Predeveloped Plan: St John-Predeveloped 12/15/2021
River = St John Creek Reach = St John - Creek RS =48.99
.023 | .02 } .023 *%

342 ] Legend

340 WSPF 1
= Ground
338 .
ks ] Bank Sta
IS ]
>
Q 336
L ]

334

332 - \ \ - I ]

0 10 20 30 40 50
Station (ft)

Water surface elevation = 335.11

27



Station 26.07

St John-Predeveloped Plan: St John-Predeveloped 12/15/2021
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Station 7.25

St John-Predeveloped

River = St John Creek Reach = St John - Creek

Plan: St John-Predeveloped 12/15/2021
RS =7.25 HEADWALL EDGE

.023 } .013 } :
338 | g Legend
1 3
337 ] WS PF 1
= 86 Crit PF 1
é 3357 Ground
© ] [ S
o 334 Ineff
L 7 .
3337 Bank Sta
332
331 ! ‘
0 10 50
Station (ft)
Water surface elevation = 335.10
Station 0
St John-Predeveloped Plan: St John-Predeveloped 12/15/2021
River = St John Creek Reach = StJohn - Creek RS =0 HEADWALL INLET
.023 } .013 } .
338 g Legend
337 3
1 WS PF 1
336 - - -
= 335; Crit PF1
5 1 T —— Ground
= 3347 ——
S i
[ _ Ineff
i 3337 777 €
332 Bank Sta
331
330 \ \ \ \
0 10 20 30 40
Station (ft)

Water surface elevation = 334.91

29



Summary Table for Pre-Developed Condition

Reach River Sta |Profile Q Total | Min Ch El |W.5. Elev| Crit W.5. |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)
5t John - Creek| 192,53 |[PF 1 43,000 334,00 335.29 334.68 335.33 0.000523 1.69 29.06 30.18 0.30
St John - Creek | 148,99 [PF 1 48,00 334.00 335.15 335.23 0.001607 2.96 15.58 16.83 0.52
St John - Creek | 136,44 |[PF 1 43,00 333.99 335.07 335.25 0.0024964 340 14,19 15.45 0.63
St John - Creek|109.43 [PF 1 43,00 333.99 335.06 335,13 0.001475 2.73 17.98 19,06 0.49
5t John - Creek 94,55 PF 1 43,00 333.58 335.08 335,15 0.000668 211 23.20 19.85 0.34
St John - Creek | 70.54 PF 1 49,00 332.95 335.11 335.13 0.000130 1.23 40.00 23.09 0.16
5t John - Creek | 55.12 PF 1 43,00 332.20 335.11 335.13 0.000064 1.03 49,03 24.02 0.12
5t John - Creek | 48.99 PF 1 43,00 332.00 335.11 335.13 0.000057 0.98 51.66 25.11 0.11
5t John - Creek | 26.07 PF 1 43,00 331.98 335.11 335.13 0.000043 0.92 55.47 24.67 0.10
St John - Creek| 18.9 PF 1 45,00 331.39 335.11 335.12 0.000124 0.81 61.28 24,38 0.08
5t John - Creek|7.25 PF 1 43,00 331.00 335.10 332,62 335,12 0.000031 1.28 38.20 22.68 0.13
5t John - Creek |0 PF 1 42,00 330.95 334.91 332,77 335,10 0.000641 3.54 13.86 13.98 0.31

4.2.2.2 Post-Developed Condition

For the post-developed condition, a fill with a retaining wall

creek between station 94.55 and station 0
n values per Table A-3, as shown bellow

St John rear creek profile

will be placed in the east side of the

River Station Frctn (nfk) | n #1 n #2 n #3
1{192.53 0.023 0,02 0,023
2[148.99 n 0.023 0,02 0,023
3| 130.44 n 0.023 0,02 0,023
4(109.43 n 0.023 0,02 0,023
5(94.55 n 0.023 0,02 0,023
6| 70.54 n 0.013 0.02 0.023
7|55.12 n 0.013 0.02 0,023
3(48.99 n 0.013 0.02 0,023
9(26.07 n 0.013 0.02 0,023
10(18.9 n 0.013 0.04 0,023
11(7.25 n 0.013 0.013 0,023
12(0 n 0.013 0.013 0,023
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Station 192.53 Northern property line

St John-Postdeveloped

Plan: St John-Postdeveloped 1/3/2022
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Station 136.44

St John-Postdeveloped Plan: St John-Postdeveloped 1/3/2022

River = St John Creek Reach = St John - Creek RS =136.44
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Station 94.55

St John-Postdeveloped

Plan: St John-Postdeveloped 1/3/2022

River = St John Creek Reach = St John - Creek RS =9455

.023 } .02 } .023%
340 ] Legend
3397 WS PF 1
= 3382 Ground
é 3377 Bank Sta
© ]
E 3364
L ]
3351
334+
333 ] \ I I \ |
0 10 20 30 40 50
Station (ft)
Water surface elevation = 335.08
Station 70.54
St John-Postdeveloped Plan: St John-Postdeveloped 1/3/2022
River = St John Creek Reach = St John - Creek RS =70.54
| .013 } .02 } .023%
339 ] Legend
3387 \f WS PF 1
= 3372 Ground
é 336 Bank Sta
© ]
E 3351
i ]
334*:
333- -
332 ] \ I I \ |
0 10 20 30 40 50
Station (ft)

Water surface elevation = 335.11

33



Station 55.12

St John-Postdeveloped

River = St John Creek Reach = St John - Creek
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Station 26.07

St John-Postdeveloped Plan: St John-Postdeveloped 1/3/2022
River = St John Creek Reach = St John - Creek RS =26.07
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Station 7.25

St John-Postdeveloped
River = St John Creek Reach = St John - Creek

Plan: St John-Postdeveloped 1/3/2022

RS =7.25 HEADWALL EDGE

.013 } .013 } :
338 | g Legend
1 3
337 ] WS PF 1
= 86 Crit PF 1
é 3357 Ground
© ] [ S
o 334 Ineff
L 7 .
3337 Bank Sta
332
331
0 10 50
Station (ft)
Water surface elevation = 335.10
Station 0
St John-Postdeveloped Plan: St John-Postdeveloped 1/3/2022
River = St John Creek Reach = StJohn - Creek RS =0 HEADWALL INLET
.013 .013 } .
338 g Legend
3377 3
1 WS PF 1
336 /—r - - -
= 335; Crit PF1
= T \‘\\ A//V
9 | Ground
= 334 —
S i
[ _ Ineff
i 3337 777 €
332 Bank Sta
331
330 \ \ \ \
0 10 20 30 40
Station (ft)

Water surface elevation = 334.91

36



Summary Table for Post-Developed Condition

Reach River Sta |Profile Q Total | Min Ch El | W.5. Elev| Crit W.5. |E.G. Elev |E.G. Slope| Vel Chnl |Flow Area| Top Width | Froude # Chl
(cfs) (ft) o (ft (ft) (ft/ft) (ft/s) (sq ft) (ft)
5t John - Creek | 192,53 [PF 1 48,00 334.00 335.29 334.68 335.33 0.000523 1.9 29.07 30.18 0.30
St John - Creek|148.99 [PF 1 43,00 334.00 335.15 335.23 0.001506 2.98 16.59 16.83 0.52
5t John - Creek | 136,44 [PF 1 43,00 333.99 335.07 335,25 0.002453 3.45 14.19 15.45 0.63
St John - Creek | 109.43 PF 1 49,00 333.99 335.07 335.18 0.001474 2.73 17.99 19.06 0.49
5t John - Creek |94, 55 PF 1 49,00 333.58 335.08 335.15 0.0006566 2.11 23,20 19,85 0.34
5t John - Creek | 70. 54 PF 1 45,00 332.95 335.11 335.13 0.000133 1.31 37.30 19,91 0.17
5t John - Creek | 55.12 PF 1 45,00 332.20 335.10 335.13 0.000100 1.35 37.29 16.66 0.15
5t John - Creek | 48,99 PF 1 48,00 332.00 335.10 335,13 0.000104 1.39 30,15 15.87 0.15
5t John - Creek | 26.07 PF 1 43,00 331.93 335.10 335,13 0.000100 1.42 35.37 14.75 0.15
5t John - Creek| 18.9 PF 1 43,00 331.39 335.10 335,12 0.000225 1.15 42,59 14.85 0.12
St John - Creek| 7.25 PF 1 49,00 331.00 335.10 33262 335.12 0.000031 1.28 38.20 16.18 0.13
5t John - Creek |0 PF 1 49,00 330.95 334.91 332.77 335,10 0.000641 3.54 13.86 13,10 0.31

4.2.2c_Pre and Post-Developed condition WSE comparison

station | PREDEV | POST-DEV | Dif (2)-(1)
WSE [ft] (1) | WSE [ft] (2) [ft]

192.53 335.29 335.29 0
148.99 335.15 335.15 0
136.44 335.07 335.07 0
109.43 335.06 335.07 0.01
94.55 335.08 335.08 0
70.54 335.11 335.11 0
55.12 335.11 335.10 -0.01
48.99 335.11 335.10 -0.01
26.07 335.11 335.10 -0.01
18.9 335.11 335.10 -0.01
7.25 335.10 335.10 0
0 334.91 334.91 0

The proposed grading has a decrease/increase in the water surface elevation of £0.01 ft. which
value doesn’t make any impact at the adjacent properties.
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Intensity-Duration Design Chart
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6-Hour Precipitation (inches)
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Overland Time of flow Nomograph (Figure 3-3)
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Travel Time in Natural Watershed (Fiqure 3-4)

— 10

AE

EQUATION
_ f11.913\0.385
) ( AE )
Tc = 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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SOURCE: California Division of Highways (1941} and Kirpich (1940)
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Nomograph for Detemmination of

Time of Concenfration (Tc) or Travel Time (Tt) for Natural Watersheds
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