DRAINAGE STUDY FOR
SCRIPPS MERCY HOSPITAL

CONDITIONAL USE PERMIT
(PTS# 658548)

SAN DIEGO, CALIFORNIA

November 2022

Prepared for:
SCRIPPS HEALTH
10140 Campus Point Drive, Suite 210
San Diego, California 92121
(858) 678-7080

Prepared By:

KPFF CONSULTING ENGINEERS
LA: 700 South Flower Street, Suite 2100
Los Angeles, CA 90017

SD: 3131 Camino Del Rio North, Suite 1080
San Diego, CA 92108

KPFF Job #1700865
(213) 418 - 0201



Table of Contents

O o Vo] [=Toi Mo Tor= Y (o] g T=T g Lo BT oo o1 ISR URPSRNS 3
1.1 o [T o Yo ) o [P 3
1.2 Y ole] TN 2 T=Y o] o PR UPURRS 3

D A ¥ o AV O o TT=Tot {73 4

S TR o Co ) [=To1 B J=TYof o] o A o] o USROS 4
3.1 Project Site INfOrmMatioN .......cuuiii e e e st e e e e e e e araee s 4
3.2 Pre Development CONAITIONS .......cc.ueiiiiiiiie ettt e e e s aae e e e sabe e e ssasaaeeesanaeee s 4
33 Post Development CONAITIONS .....ccoceiiiiiiiie e e e e e e et re e e e e e e e anrreaeeeeeeas 6

N |V 11 To o [o] [ .Y AU UPRRN 6
4.1 [ 1V7e [ 0] [ 4V SRR 6
4.2 [ V70 1 T of SR 7

5. ReSUILS aNd CONCIUSIONS.....coiiiiieiieiteee ettt st ettt sbe e s s sn e e b e e re e neesnees 7
5.1 RESUIES .ttt et st e sttt esa e e e s bt e e s he e e s b e e e be e e sab e e s b et e aneeesreeenneeas 7
5.2 CONCIUSIONS ...ttt ettt et s e ettt esa b e e s bt e e sab e e sabeeeameeesabeeesaneesareesaneeesaneesnnns 9

L 0= (= =T o [ol TP P R URTOUR PPN 9

Appendix A Project Site INfOrmation ... ..ot e e e et a e e e ean 10

Appendix B Pre Development Hydrologic Work Map & Calculations.........ccceeeiciieeiiiiiee e 11

Appendix C  Post Development Hydrologic Work Map & Calculations ........cccceeecvveeiiiiieeicciieee e 12

Appendix D Hydraulic Exhibit & Calculations ............ueeiiiiiecciiiieee e ecrree e e e 13

Figure 1-1
Figure 3-1
Figure 3-2

Table 4-1
Table 5-1
Table 5-2
Table 5-3
Table 5-4

Appendix A
Appendix B
Appendix C
Appendix D

List of Figures
Site Vicinity Map
Site Photo
Site Photo

List of Tables
Hydraulic Calculation Summary (50-Year)
Hydrologic Summary for Pre-Development (10-Year)
Hydrologic Summary for Post-Development (10-Year)
Hydrologic Summary for Pre-Development (100-Year)
Hydrologic Summary for Post-Development (100-Year)

Table of Appendices
Project Site Information
Pre-Development Hydrologic Work Map & Calculations
Post-Development Hydrologic Work Map & Calculations
Hydraulic Exhibit & Calculations



1. Project Location and Scope

1.1 Project Location

The 17.7-acres Scripps Mercy Memorial Campus is located at the northeasterly corner of
Washington Street and Fifth Ave, in the City of San Diego, California. The CUP project site is
generally bound by Mercy Canyon to the north, Washington Street to the south, Fourth Avenue to
the west, and Sixth Avenue to the east. Access to the project site is provided off of Lewis Street,
Fifth Avenue, and Sixth Avenue. A site vicinity map is shown in Figure 1 below.
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Figure 1-1: Site Vicinity Map

1.2 Scope of Report

This report will focus on identifying the hydrologic and hydraulic effects of the proposed
development, by studying the 10-year and 100-year flow rates for the pre and post development
conditions. This report will not discuss water quality measures or best management practices for
stormwater mitigation. For information regarding best management practice requirements and
implementation, refer to the project Storm Water Quality Management Plan (SWQMP).

No surface waters are present on the project site or nearby, and site runoff is captured and discharged
into an onsite private storm drain system. As such, the project is not anticipated to require a separate
CA Regional Water Quality Control Board approval under Federal Clean Water Act Section 401/404.



2. Study Objectives

The specific objectives of this drainage study are:

e Calculate the pre and post development peak flow rates for the 10-year and 100-year storm
events.

e Determine the capacity of the proposed off-site storm drain infrastructure under post
development conditions.

e Calculate the effects of the post development conditions on the existing hydrology and
hydraulics for the 50-year storm events.

* |dentify pre and post development areas of concern.

3. Project Description

3.1 Project Site Information
The existing site elevation varies from roughly 289 feet along the northern boundary (Lewis Street)
to approximately 233 feet along the southeasterly boundary (Sixth Avenue).

The Federal Emergency Management Agency (FEMA) has not mapped any Special Flood Hazard
Areas (SFHAs) for the project site. The FEMA Map for the project site is provided in Appendix A.

3.2 Pre-Development Conditions

The existing site infrastructure includes a college building, parking structures, surface parking lots,
medical office buildings, emergency department facilities, and the main hospital building. In the pre
developed condition, the site consists of approximately of 74% impervious surface, with no
expected off-site drainage. The pre development condition is divided into 3 basins per existing
grading and site features: Basin 1, Basin 2, & Basin 3.

Basin 1 consists of the drainage produced from the two multi-level parking structure on the
northern part of the site along Fourth Avenue, Lewis Street, emergency department, college
building, the main hospital building, and Mercy Canyon. Stormwater from Basin 1 is collected within
two catch basins on the west end of Lewis Street and connects to a 24” RCP running along Fourth
Avenue, then between the two parking structures. The 24” RCP discharges as a surface outfall into
Mercy Canyon on the northern part of the project site. Refer to Figure 3-1 for a view of the existing
catch basins on Lewis Street.

Basin 2 contains the drainage produced from the behavioral health clinic, central energy plant, 550
MOB parking structure, surface parking lots, and a portion of the main hospital building. Stormwater
from Basin 2 is collected in downspouts from buildings and surface area drains in the parking lots
and landscape areas. The collected runoff leaves the site via an 18” RCP, which travels north in Sixth
Avenue.

Basin 3 consists of the drainage produced from the 550 Medical Office Building (MOB) and
surrounding landscape area. Drainage from the building is collected in the building downspouts and
northern street gutter on Washington Street. Refer to Figure 3-2 for a view of the catch basin on
Washington Street.



Figure 3-2: Site Photo — catch basin on north side of Washington Street



3.3 Post Development Conditions

The post development will consist of two phases of construction. Phase 1 will commence with the
demolition of 550 MOB, the underground parking garage, and the Behavioral Health Unit. Phase 1
demolition will be followed by the construction of MOB, Replacement Hospital 1, and Hospital
Support Building (HSB). Phase 2 will commence with the demolition of the existing hospital, and
parking structure at the northeast corner of Fourth Avenue and Lewis Street. Phase 2 demolition is
then followed by the construction of Replacement Hospital 2. In the post development condition, the
site consists of approximately 67% impervious surface; a 7% reduction in imperviousness when
compared to the pre development conditions. The post development condition is divided into 2 basins
per the proposed grading and site features: Basin 1, Basin 2.

Basin 1 entails the drainage produced from the existing north parking structure, proposed Medical
Office Building, west side of Replacement Hospital 2, existing college building, existing Mercy Manor,
and surface runoff from Lewis Street. Stormwater from Basin 1 passes through biofiltration planters
scattered onsite. Treated stormwater from Basin 1 will discharge to an existing 24” RCP public main
on 4™ Ave, ultimately leading to a surface outfall to Mercy Canyon in the northern part of the site.

Basin 2 consists of the drainage produced from the proposed Replacement Hospital 1 and 2, HSB &
HSB Plaza, and proposed loading dock. Stormwater from Basin 2 passes through biofiltration planter,
both traditional and compact form, then discharges into a private 18” storm drain main across Sixth
Ave, which will replace an existing public 18” RCP storm drain main.

4.  Methodology
4.1 Hydrology

The hydrology calculations are based on the City of San Diego Drainage Design Manual (January
2017). The project site is less than one square mile, and therefore the Rational Method was used to
calculate the peak flow rate for the 10-year and 100-year storm events. The Rational Method
calculates peak flow rate (Q) as a function of runoff coefficient (C), rainfall intensity (l), and drainage
area (A):

Q=C*I1*A

Table A-1: Runoff Coefficients for Rational Method in the Drainage Design Manual is used to
compute the runoff coefficients for the development conditions given the site’s imperviousness, soil
type, and land use. The site’s imperviousness was determined by calculating the impervious area in
the pre and post development conditions. Per the Drainage Design Manual, all sites are assumed to
be made up of Type D soil. The project’s land use could be considered Commercial; however
Industrial land use was assumed as a conservative approach to calculating the site’s peak flow rate.

Rainfall intensities were determined from Figure A-1: Intensity-Duration-Frequency Design Chart in
the Drainage Design Manual. The design chart takes into consideration the time of concentration
(Tc) and storm event frequency to calculate the rainfall intensity.

Drainage area was determined by inspecting the existing and proposed conditions and delineating
areas according to grading and site features. The Pre-Development Drainage Condition and Post
Development Drainage Condition maps can be found in Appendix B and C.



4.2 Hydraulics

The hydraulic calculation was conducted using Flowmaster software. Please refer to Appendix D for
Hydraulic Calculations. The private storm drain within the project limit are designed to convey the
peak runoff rate for a 50-year storm. The hydraulic calculations for 2 segments of storm drain pipes
are summarized in Table 4-1.

Pipe ID Size Slope Qso (cfs) Qfun (cfs)
SD1 24" 2% 17.14 41.59
SD 2 18” 14.5% 20.45 51.99

Table 4-1: Hydraulic Calculation Summary (Based on 50-Year Storm)

5. Results and Conclusions

5.1 Results

Table 5-1 and Table 5-2 summarize the hydrology results of the pre and post development
conditions given the 10-year storm event frequency. The proposed development will increase the
amount of pervious area and thus reduce the project site peak flow runoff. As seen in Table 5-1 and
Table 5-2, the peak flow runoff rate for the 10-year storm event decreased from 37.6 cfs to 33.5 cfs
in the pre and post development conditions. This represents a roughly 12% decrease in the peak
runoff flow rate.

Pre-Development (10-Year)

Drainage Area Runoff Time of Concentration (Tc) Tc l10 V1o Quo
Area No. | (acres) | Coefficient us DS Length | Slope | (min) | (in/hr) | (ft/s) (cfs)
(C)y Elevation | Elevation (%) (2) 3)
(ft) (ft)
BASIN1 | 11.50 0.68 291.4 283.8 475 16 [ 142 | 2.2 12.59 17.1
BASIN2 | 5.72 0.96 291.3 290.4 120 0.8 5.0 3.4 | 18.15 18.7
BASIN 3 | 0.55 0.96 290.5 290.0 100 0.5 5.0 34 5.18 1.8
Total 17.77 - - - - - - - - 37.6
Table 5-1: Hydrologic Summary for Pre-Development (10-Year)
Post Development (10-Year)
Drainage Area Runoff Time of Concentration (Tc) Tc l10 V1o Quo
Area No. | (acres) | Coefficient us DS Length | Slope | (min) | (in/hr) | (ft/s) (cfs)
(C)w Elevation | Elevation (%) (2) (3)
(ft) (ft)
BASIN1 | 12.42 0.62 291.4 283.8 450.0 1.7 | 153 | 2.2 | 12.57 17.0
BASIN2 | 5.35 0.91 290.0 265.5 160.0 | 15.3 | 5.0 3.4 | 26.11 16.5
Total 17.77 - - - - - - - - 335

Table 5-2: Hydrologic Summary for Post Development (10-Year)




Notes:

(1) Runoff Coefficient (C) was calculated using Table A-1 Runoff Coefficients for Rational Method of
the City of San Diego Drainage Design Manual. Refer to Appendix A for additional information.

(2) Time of Concentration (Tc) was determined by using Figure A-4 Rational Formula - Overland
Time of Flow Nomograph

(3) Intensity () of rain fall was obtained from the "Rainfall Intensity-Duration-Frequency Curves for
County of San Diego" found in Appendix A of the City of San Diego Drain Design Manual

A similar decrease in the peak flow runoff rate is experienced in the 100-year storm event, which
can be seen in Table 5-3 and Table 5-4. In the pre and post development conditions, the peak runoff
rate decreased from 49.8 cfs to 43.8 cfs. This represents an overall 13% decrease in the peak runoff
flow rate.

Pre-Development (100-Year)

Drainage Area Runoff Time of Concentration (Tc Tc l10 V1o Quoo
Area No. | (acres) | Coefficient us DS Length | Slope | (min) | (in/hr) | (ft/s) | (cfs)
(Cw Elevation | Elevation (%) (2) (3)
(ft) (ft)
BASIN1 | 11.50 0.68 291.4 283.8 475 16 (142 | 3.0 |1361| 233
BASIN2 | 5.72 0.96 291.3 290.4 120 0.8 5.0 44 |19.16 | 24.2
BASIN 3 | 0.55 0.96 290.5 290.0 100 0.5 5.0 4.4 557 | 2.3
Total 17.77 - - - - - - - 49.8

Table 5-3: Hydrologic Summary for Pre-Development (100-Year)

Post Development (100-Year)

Drainage Area Runoff Time of Concentration (Tc Tc l10 V1o Quoo
Area No. | (acres) | Coefficient us DS Length | Slope | (min) | (in/hr) | (ft/s) | (cfs)
(O Elevation | Elevation (%) (2) (3)
(ft) (ft)
BASIN1 | 12.42 0.62 291.4 283.8 450.0 | 1.7 | 153 | 29 | 1348|224
BASIN2 | 5.35 0.91 290.0 265.5 160.0 | 15.3 | 5.0 44 |27.99 | 214
Total 17.77 - - - - - - - 43.8

Table 5-4: Hydrologic Summary for Post Development (100-Year)

Notes:

(1) Runoff Coefficient (C) was calculated using Table A-1 Runoff Coefficients for Rational Method of
the City of San Diego Drainage Design Manual. Refer to Appendix A for additional information.

(2) Time of Concentration (Tc) was determined by using Figure A-4 Rational Formula - Overland
Time of Flow Nomograph

(3) Intensity () of rain fall was obtained from the "Rainfall Intensity-Duration-Frequency Curves for
County of San Diego" found in Appendix A of the City of San Diego Drain Design Manual



5.2 Conclusions
As evidenced by the decreased peak flow values in 10-year and 100-year storm, under the Post

Development conditions the project site will not be negatively impacted in terms of hydrology or
hydraulics. Proposed landscape area and various post construction BMPs identified in the project
SWQMP will further alleviate the effects of additional hydrological or hydraulic demands which is
typically expected from development.

6. References
City of San Diego, 2017. City of San Diego (January 2017). Drainage Design Manual.

Federal Emergency Management Agency (FEMA), 2012. FEMA (May 16, 2012). FEMA Flood Map
Service Center. City of San Diego.
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
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Figure A-1. Intensity-Duration-Frequency Design Chart
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
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WATERCOURSE DISTANCE IN FEET
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2.50% slope
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OVERLAND FLOW TIME IN MINUTES

c= 0.95

EXAMPLE:

Given: Watercourse Distance (D) = 70 Feet

Slope (s) =1.3%

Runoff Coefficient (C) = 0.41
Overland Flow Time (T) = 9.5 Minutes

SOURCE: Airport Drainage, Federal Aviation Administration, 1965
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Note: Use formula for watercourse distances in excess of 100 feet.

Figure A-4. Rational Formula - Overland Time of Flow Nomograph
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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 12 acre) 0.45
Commercial

80% Impervious 0.85

Industrial

90% Impervious 0.95

Note:

® Type D soil to be used for all areas.

@ 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%
Revised C = (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 (I) 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).

A-3  The City of San Diego | Drainage Design Manual | January 2017 Edition SDJ
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Appendix A: Revised C Value Calculation

EXAMPLE From Table A-1:

Aciual imperviousness = 50%
Tabulated imperviousness Rr%
Revised C = (s0fBo) x 0.8B5 =  0.53

Pre-Development Condition

Post-Development Condition

Basin 1:

Area: 11.50 ac

Actual Imperviousness: 64%
Tabulated Imperviousness: 90%
Revised C: (64/90) x 0.95 = 0.68

Basin 1:

Area: 12.42 ac

Actual Imperviousness: 59%
Tabulated Imperviousness: 90%
Revised C: (59/90) x 0.95 = 0.62

Basin 2:

Area: 5.72 ac

Actual Imperviousness: 91%
Tabulated Imperviousness: 90%
Revised C: (91/90) x 0.95 = 0.96

Basin 2:

Area: 5.35 ac

Actual Imperviousness: 86%
Tabulated Imperviousness: 90%
Revised C: (86/90) x 0.95 = 0.91

Basin 3:

Area: 0.55 ac

Actual Imperviousness: 91%
Tabulated Imperviousness: 90%
Revised C: (91/90) x 0.95 = 0.96
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Daniel Kim
Text Box
PRE-DEVELOPMENT
TOTAL AREA: 17.77 AC
IMPERVIOUS AREA: 13.07 AC (73.5%)
PERVIOUS AREA: 4.70 AC (26.5%)

Daniel Kim
Area Measurement
44,562 sf

Daniel Kim
Area Measurement
249,176 sf

Daniel Kim
Area Measurement
456,564 sf

Daniel Kim
Text Box
EXHIBIT A: PRE DEVELOPMENT CONDITION

Daniel Kim
Text Box
BASIN 1
Area (A) = 11.50 acres
Runoff Coefficient (C) = 0.68
Time of Concentration (Tc) = 14.2 min.
Intensity (I10) = 2.2 in./hr.
Intensity (I100) = 3.0 in./hr.
Q10 = 17.1 cfs     V10 = 12.59 fps
Q100 = 23.3 cfs     V100 = 13.61 fps

Daniel Kim
Text Box
BASIN 2
Area (A) = 5.72 acres
Runoff Coefficient (C) = 0.96
Time of Concentration (Tc) = 5 min.
Intensity (I10) = 3.4 in./hr.
Intensity (I100) = 4.4 in./hr.
Q10 = 18.7 cfs      V10 = 18.15 fps
Q100 = 24.2 cfs     V100 = 19.16 fps

Daniel Kim
Area Measurement
24,016 sf

Daniel Kim
Text Box
BASIN 3
Area (A) = 0.55 acres
Runoff Coefficient (C) = 0.96
Time of Concentration (Tc) = 5 min.
Intensity (I10) = 3.4 in./hr.
Intensity (I100) = 4.4 in./hr.
Q10 = 1.8 cfs     V10 = 5.18 fps
Q100 = 2.3 cfs    V100 = 5.57 fps

Daniel Kim
Arrow

Daniel Kim
Rectangle

Daniel Kim
Rectangle

Daniel Kim
Rectangle

Daniel Kim
Rectangle

Daniel Kim
Callout
DISCHARGE POINT TO 24" CITY STORM MAIN
(282.28) INV

Daniel Kim
Callout
DISCHARGE POINT TO 24" CITY STORM MAIN
(271.39) INV

Daniel Kim
Callout
DISCHARGE POINT TO 18" CITY STORM MAIN
(205.44) INV

Daniel Kim
Cloud+

Daniel Kim
Cloud+
NOTE #10 SHOWS LOCATION OF EXISTING STORM DRAINS

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Length Measurement
475 ft

Daniel Kim
Callout
UPSTREAM ELEV
291.40'

Daniel Kim
Callout
DOWNSTREAM ELEV
283.80'

Daniel Kim
Length Measurement
120 ft

Daniel Kim
Callout
UPSTREAM ELEV
291.30'

Daniel Kim
Callout
DOWNSTREAM ELEV
290.40'

Daniel Kim
Length Measurement
100 ft

Daniel Kim
Callout
UPSTREAM ELEV
290.50'

Daniel Kim
Callout
DOWNSTREAM ELEV
290.00'


Pre Development (10-Year)

Drainage Area No. Area (acres) 18l Runoff Coefficient (C) (1) - Time .o* Concentration, (Tc) Tc (min) (2) 110 (in/hr) (3) V10 (fps) Quo (cfs)
% US Elevation (ft) | DS Elevation (ft) Length Slope (%)
BASIN 1 11.50] 64 0.68] 291.4 283.8 475.0 1.6 14.2 2.2 12.6 17.1
BASIN 2 5.72| 91 0.96 291.3 290.4 120.0 0.8 5.0 3.4 18.2 18.7
BASIN 3 0.55] 91 0.96 290.5 290.0 100.0 0.5 5.0 3.4 5.2 1.8
Total 17.77 - - - - 9 - 37.6

Pre Development (100-Year)

Drainage Area No. Area (acres) 18I Runoff Coefficient (C) (1) - Time .o* Concentration, (Tc) Tc (min) (2) 1100 (in/hr) (3) V100 (fps) Quoo (cfs)
% US Elevation (ft) | DS Elevation (ft) Length Slope (%)
BASIN 1 11.50] 64 0.68] 291.4 283.8 475.0 1.6 14.2 3.0 13.6 233
BASIN 2 5.72| 91 0.96 291.3 290.4 120.0 0.8 5.0 4.4 19.2 24.2
BASIN 3 0.55] 91 0.96 290.5 290.0 100.0 0.5 5.0 4.4 5.6 2.3
Total 17.77 - - - - 9 - 49.8|

Notes:

(1) Runoff Coeffcient (C) was calculated using Table A-1 Runoff Coefficients for Rational Method

(2) Time of Concentration (Tc) was determined by using Figure A-4 Rational Formula - Overland Time of Flow Nomograph

(3) Intensity (1) of rain fall was obtained from the "Rainfall Intensity-Duration-Frequency Curves for County of San Diego" found in Appendix A of the City of San Diego Drain Design Manual




Appendix C

Post Development Hydrologic Work Map & Calculations
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Daniel Kim
Area Measurement
499,384 sf

Daniel Kim
Area Measurement
230,330 sf

Daniel Kim
Text Box
POST-DEVELOPMENT
TOTAL AREA: 17.77 AC
IMPERVIOUS AREA: 11.28 AC (63.5%)
PERVIOUS AREA: 6.49 (36.5%)

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Area Measurement
44,562 sf

Daniel Kim
Text Box
EXHIBIT B: POST DEVELOPMENT CONDITION

Daniel Kim
Text Box
BASIN 1
Area (A) = 12.42 acres
Runoff Coefficient (C) = 0.62
Time of Concentration (Tc) = 15.3 min.
Intensity (I10) = 2.2 in./hr.
Intensity (I100) = 2.9 in./hr.
Q10 = 17.0 cfs     V10 = 12.57 fps
Q100 = 22.4 cfs     V100 = 13.48 fps

Daniel Kim
Text Box
BASIN 2
Area (A) = 5.35 acres
Runoff Coefficient (C) = 0.91
Time of Concentration (Tc) = 5 min.
Intensity (I10) = 3.4 in./hr.
Intensity (I100) = 4.4 in./hr.
Q10 = 16.5 cfs     V10 = 26.11 fps
Q100 = 21.4 cfs    V100 = 27.99 fps

Daniel Kim
Flow Arrow

Daniel Kim
Callout
DISCHARGE POINT TO 18" PRIVATE STORM MAIN (PER PTS#666510)

Daniel Kim
Callout
DISCHARGE POINT TO 24" CITY STORM MAIN

Daniel Kim
Snapshot

Daniel Kim
Text Box
EXISTING CATCH BASIN & STORM INLET/DRAIN

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Flow Arrow

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Callout
EXISTING CATCH BASIN/STORM DRAIN, TYP

Daniel Kim
Length Measurement
51 ft

Daniel Kim
Length Measurement
450 ft

Daniel Kim
Callout
UPSTREAM ELEV
291.40'

Daniel Kim
Callout
DOWNSTREAM ELEV
283.80'

Daniel Kim
Callout
DOWNSTREAM ELEV
270.00'

Daniel Kim
Polylength Measurement
286 ft

Daniel Kim
Length Measurement
160 ft

Daniel Kim
Callout
UPSTREAM ELEV
290.66'


Post Development (10-Year)

Drainage Area No. Area (acres) IMe Runoff Coefficient (C) (1) - Time .o* Concentration, (Tc) Tc (min) (2) 110 (in/hr) (3) V10 (fps) Quo (cfs)
% US Elevation (ft) | DS Elevation (ft) Length Slope (%)
BASIN 1 12.42] 59 0.62] 291.4 283.8 450.0 1.7 15.3 2.2 12.6| 17.0|
BASIN 2 5.35] 86 0.91] 290.0 265.5 160.0) 15.3 5.0 3.4 26.1 16.5)
Total 17.77| - S S g g 9 9 c 33.5

Post Development (100-Year)

Ti f Ci tration, (T
Drainage Area No. Area (acres) IMe Runoff Coefficient (C) (1) imelof{concentraHoni(i) Tc (min) (2) 1100 (in/hr) (3) V100 (fps) Quoo (cfs)
% US Elevation (ft) | DS Elevation (ft) Length Slope (%)
BASIN 1 12.42] 59 0.62] 291.4 283.8 450.0 1.7 15.3 2.9 13.5 22.4

BASIN 2 5.35] 86 0.91] 290.0 265.5 160.0) 15.3 5.0 4.4 28.0 21.4
Total 17.77| - S ° g g 9 c c 43.8

Notes:

(1) Runoff Coeffcient (C) was calculated using Table A-1 Runoff Coefficients for Rational Method

(2) Time of Concentration (Tc) was determined by using Figure A-4 Rational Formula - Overland Time of Flow Nomograph

(3) Intensity (I) of rain fall was obtained from the "Rainfall Intensity-Duration-Frequency Curves for County of San Diego" found in Appendix A of the City of San Diego Drain Design Manual




Post Development: Basin 1_100yr

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.010
2.00000
2.00
22.40

1.05
1.66
3.23
0.51
2.00
1.69
52.3
0.00552
13.48
2.83
3.87
2.61
44.74
41.59
0.00580
SuperCiritical

0.00
0.00

0.00

0.00
0.00
52.26
Infinity

%
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft®/s
ft®/s
ft/ft

ft
ft

ft

ft
%
%
ft/s
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Post Development: Basin 1_100yr

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
1.05
1.69

2.00000
0.00552

ft/s
ft
ft
%
ft/ft

11/9/2022 4:52:55 PM
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Post Development: Basin 2 100yr

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.010
14.50000
1.50
21.40

0.67
0.76
2.20
0.35
1.49
1.48
44.7
0.02217
27.99
1217
12.84
6.89
55.93
52.00
0.02456
SuperCiritical

0.00
0.00

0.00

0.00
0.00
44.70
Infinity

%
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
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ft
ft

ft®/s
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ft/ft

ft
ft
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ft
%
%
ft/s
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Post Development: Basin 2 100yr

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.67

1.48
14.50000
0.02217

ft/s
ft
ft
%
ft/ft

11/9/2022 4:55:11 PM
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Daniel Kim
Area Measurement
263,599.6 sf

Daniel Kim
Text Box
BASIN 1
Area (A) = 5.63 acres
Runoff Coefficient (C) = 0.87
Time of Concentration (Tc) = 8 min.
I50 = 3.5 in./hr.
Q50 = 17.14 cfs     V50 = 12.60 fps

Daniel Kim
Area Measurement
253,623.8 sf

Daniel Kim
Text Box
EXHIBIT C: HYDRAULIC STUDY

Daniel Kim
Polygon

Daniel Kim
Text Box
PORTION OF BASIN 1 EXCLUDED FROM APPEDIX D: HYDRAULIC CALC

Daniel Kim
Area Measurement
213,941 sf

Daniel Kim
Text Box
BASIN 2
Area (A) = 5.35 acres
Runoff Coefficient (C) = 0.91
Time of Concentration (Tc) = 5 min.
I50 = 4.2 in./hr
Q50 = 20.45 cfs     V50 = 27.65 fps

Daniel Kim
Callout
DISCHARGE POINT TO 24" CITY STORM MAIN

Daniel Kim
Callout
DISCHARGE POINT TO 18" PRIVATE STORM MAIN (PER PTS#666510)


Hydraulic Calculations (Based on 50-Year Storm)

Time of Concentration, (Tc)

Drainage Area No. Area (acres) Runoff Coefficient (C) (1) Us Elevation (70 | DS Elevation (71 Length Siope () Tc (min) (2) 150 (in/hr) (3) Q5o (cfs)
BASIN 1 5.63 0.87 291.4 283.8 450.0 1.7 7.4 3.5 17.14
BASIN 2 5.35 0.91 290.0 265.5 160.0 15.3 5.0 4.2 20.45

Total 10.98 = = = = = = - 37.59

Notes:

(1) Runoff Coeffcient (C) was calculated using Table A-1 Runoff Coefficients for Rational Method

(2) Time of Concentration (Tc) was determined by using Figure A-4 Rational Formula - Overland Time of Flow Nomograph

(3) Intensity (1) of rain fall was obtained from the "Rainfall Intensity-Duration-Frequency Curves for County of San Diego" found in Appendix A of the City of San Diego Drain Design Manual
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