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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.

e |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.
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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% 18.35 23.65

Table 4-1: Hydraulic Calculation Summary

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 | 25.79 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 |27.63| 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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NOTES TO USERS

“This map is for use in administering the National Flaod Insuranca Program. It does
ot necessarily identify all areas sublect to flooding, particuiary from local drainage

ices of smal size. The community map repository should be consulled for
Posssible ipdated nr adifinnal fiond hiazard information

To obtain more detailed information in areas where Base Flood Elevations (BFES)
andlor floodways have been determined, users are encouraged to cansult the Flood
Floodway Data andor Summary of Stllwater Flevations tables
contained vithin the Flood Insurance Study (FIS) report that accompanies this FIRM
Usars should ba awaro that BFEs shown an the FIRM reprosent roundod wholo-fool
elevations. These BFES are intended for flood insurance rating purposes only an
should not be usod as the sola sourtce of flood elevation infommation. Accordingly,
od elevation data presented in the FIS report should be uiiized in conjunction with
the FIRM for pumases of construction andjor floodplain managemen.

Coastal Base Flood Elevations (SFEs) shown on this map apply only landward of
0.0 North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should
be aware that coastal lood elevalions are also provided in the Summary of Stilwater
Elevafions table in the Flood Insurance Study repart for this jurisdicion. Elevations
shown in the Summary of Stilwater Elevations table should be used for construction
andior flaodplain management purposes when they are higher than the clovafions
Shown an this FIRK

Boundaries of the floodways were computed at cross sections and inlerpolated
b ctions. The i

wi
regard 1o requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
far this jurisdiction.

Gertain areas not in Special Flood Hazard Areas may be protected by flood control
res. Refer 1o Secton 2.4 "Flood fon Measures” of the Flood
Insurance Study reportfor informatian on flood contral structurcs for this urisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) Zone 1. The horizontal datum was NADS?, GRS1280 spheroi.
Difforences in datum, spheroid, projaction or UTM zones used in the production of
FIRMSs for adjacent jurisdictions may resull in siight positional difisrences in map
fealures across jurisdiction boundaries. These differences do nol affect the aceuracy
of this FIRN.

i an this may 1o the Verical Daturn of
1988, These flood elevations must be compared 1o stucture and ground elevations
refe jortical datum. For information regarding canversion
between the National Geadefic Vertical Datum of 1929 and the North American
Vertical Datum of 1388, lational_Geodetic Survey website _at
hitp:onwurngs.noza.govi of contact the National Geodetic Survey at the folloving

NGS Information Services
NOAA, NINGS12

National Geoadelic Survey

SSMC-3, #9202

1315 Easi-West Highway

Silver Spring, Maryland 20810-3282
(301) 713-3242

To obtain descripton. bench marks
Shown on ihis map, please contact the Infomation Sences Branch of the Nafional
i l its

) 7133242

Basa map information shown an this FIRM was provided in digital format by the
USDA National Agriculiure Imagery Program (NAIP). this_information was
photogrammetrizally compiled al a scale of 1:24,000 from aerial phatography dated
2009.

This map reflects more detailed and up-to-date stream channel configurations

than those shown an the previous FIRW far this jurisdiction. The flaodplains and

floodways that were transferred from the previous FIRM may have been adjusted to

Lonnn o s now shann cliamiel configuraius. As 3 12sul, e Fluod Prufics

and Floodway Data tables in the Food insurance Study rmport (which coniains

authoniative hydrauc daisj may reflect stream channel distances that differ from
atis shown on this map.

hovin on this on the best data available at the time
of publication. Because changes due 1o annexations or de-annexalions may have

d after this map was published, map users should confact approprate
community officials to verity current corporate limitlocaions.

Please refer 10 the separalely printed Map Index for an overviews map of the county
Showing the layoLt of map panels; community map repository addresses: and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as viell as a lising of the pansls on which each community is
located.

Contact the FEMA Map Sarvice Conter at 1-877-FEMA MAP (1.877-335-2627) for
informaton on available products assosiated with this FIRM. Available products may
incluge previously issued Letters of Map Change, a Flood Insurance Study report
andior digital versions of this map. The FEMA Hap Service Center may also be
feachzd by Fax at 1-800-353-9620 and its websile at hip:fimsc foma.goul

If you have questions about this map or questions conceming the National Flood
Insurance Program in genersl, please call 1-877-FEMA MAP (1-877-336.2627) or
Visit the FEMA website at tp: /i foma Qovibusiness/fpi.

The "profile base lines” depicted on this map represent the hydraulic modeling
baselines that match the flood profiles in the FIS report. A a result of improved
topographic. data, the "profile base ine”, in some cases. may deviale significanty
from the channel centerine or appear outside the SFHA.

Provisionally Accredited Levee Notes to Users: Check with your local community 1o

fain more information, such as the esfimated level of pratection provided (which
may exceed lhe 1-percent-annual-chance level) and Emergency Action Plan. on the
levee system{s) shown as providing pratection for aras an this pansl. To maintain
accreditation. the levee owner or communily is required lo submil the data an
documentation necessary (o comply vith Secton 65.10 of the NFIP rogulations by
July 23, 2008, If the community or owner doss not provide the necessary data and
documentation or if the data and documentation provided indicate the lsves system
does not comply with Section 55.10 requirements, FEMA wil revise the flood hazard
and sk information for this area to reflect de-accreditaion of the lovee system. To
mitigate flood risk in residual risk areas, property owners and residents are
encouraged to consider flood insurance and floodpraofing or other protective
measures. Far mare information on flaod insurance, interested parties should visit
the
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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

100

WATERCOURSE DISTANCE IN FEET

|
2.50% slope

1.5

F 7 & A

N
LA\

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

_18(1.1-0)\VD
Vs

T

30

20

10

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).
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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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PRE-DEVELOPMENT
TOTAL AREA: 17.77 AC
IMPERVIOUS AREA: 13.07 AC (73.5%)
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Area Measurement
44,562.31 sf
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Area Measurement
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Area Measurement
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EXHIBIT A: PRE DEVELOPMENT CONDITION
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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
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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
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BASIN 3
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Runoff Coefficient (C) = 0.96
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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
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Pre Development (10-Year)

Drainage Area No. Area (acres) L7 Runoff Coefficient (C) (1) - Time _Of 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 - - - - 4 - 37.6
Pre Development (100-Year)
Drainage Area No. Area (acres) L7 Runoff Coefficient (C) (1) - Time _Of 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 - - - - 4 - 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 (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
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Area Measurement
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POST-DEVELOPMENT
TOTAL AREA: 17.77 AC
IMPERVIOUS AREA: 11.28 AC (63.5%)
PERVIOUS AREA: 6.49 (36.5%)
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44,562.27 sf
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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 = 25.79 fps
Q100 = 21.4 cfs    V100 = 27.63 fps
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DISCHARGE POINT TO 18" PRIVATE STORM MAIN
218.40 INV
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DISCHARGE POINT TO 24" CITY STORM MAIN
(271.39) INV
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EXISTING CATCH BASIN & STORM INLET/DRAIN
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EXISTING CATCH BASIN/STORM DRAIN, TYP


Post Development (10-Year)

Drainage Area No. Area (acres) L Runoff Coefficient (C) (1) - Time _Of 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 17.4 16.5
Total 17.77 - - - - - - - - 33.5
Post Development (100-Year)
Drainage Area No. Area (acres) L Runoff Coefficient (C) (1) - Time _Of Concentration, (Tc) 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 8.5 21.4]
Total 17.77 - - - - - - - /T 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

verify velocity
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Daniel Kim
Area Measurement
263,599.9 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 = 11.86 fps

Daniel Kim
Area Measurement
253,623.6 sf
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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
213,941.1 sf

Daniel Kim
Text Box
BASIN 2
Area (A) = 5.46 acres
Runoff Coefficient (C) = 0.80
Time of Concentration (Tc) = 5 min.
I50 = 4.2 in./hr
Q50 = 18.35 cfs     V50 = 26.52 fps


Post Development (50-Year)

Time of Concentration, (Tc)

Drainage Area No. Area (acres) Runoff Coefficient (C) (1) - - Tc (min) (2) 150 (in/hr) (3) Q50 (cfs)
US Elevation (ft) | DS Elevation (ft) Length Slope (%)
BASIN 1 5.63 0.87 291.4 283.8 450.0 1.7 7.4 3.5 17.14
BASIN 2 5.46 0.80 218.4 197.3 150.0 14.1 5.0 4.2 18.35
Total 11.09 - - - o - - @ 35.49

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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