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L. Project Location and Scope

The 18-acre Rady Children’s Hospital is located in the northeasterly corner of Frost Street and
Children’s Way, in the City of San Diego, California. The CUP project site is bounded by Frost Street to
the north, Children’s Way to the east, Birmingham Way to the south, and Sharp Hospital campus to
the west. Access to the project site is provided off Birmingham Drive. The assessor’s parcel number is
4275301300. A site vicinity map is shown in Figure 1 below.
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Figure 1: Site Vicinity Map

This report will focus on identifying the hydrologic and hydraulic effects of the proposed development
by studying the 10-year, 50-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 mitigations. For information regarding best management practice requirements and
implementation, refer to the concurrent project Final Site package PRJ-1067662 for the 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. A Stormwater Pollution Prevention Plan (SWPPP) will be
provided prior to the start of construction, and construction stormwater BMPs will be implemented
throughout the construction. As such, the project is not anticipated to require a separate CA Regional
Water Quality Control Board approval under the Federal Clean Water Act Section 401/404.



The project consists of demolition of a portion of the existing Nelson Hahn Building, the existing
surface parking lot, utilities, and rough grading of the site. The project consists of the construction of
a proposed ICU/Beacon Pavilion, connector building, central utility plant, west access road, and
surface improvements. This proposed site condition will increase storm runoff by 3% (0.62 cubic feet
per second). No negative impacts to adjacent property are anticipated.

II. Study Objectives

The specific objectives of this drainage study are to:

Calculate the pre and post development peak flow rates for the 10-year, 50-year, and 100-
year storm events.

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

e C(Calculate the effect of the post construction conditions on the existing hydrology and
hydraulics for the 50-year storm events.

e |dentify pre and post development areas of concern.

III. Existing Site Conditions

The existing site elevations varies roughly from 431 feet along the northern boundary (Frost Street)
to approximately 396 feet along Birmingham Drive and 372 feet along the southern boundary
(Birmingham Way).

The Federal Emergency Management Agency (FEMA) has not mapped any Special Flood Hazard Areas
(SFHAs) for the project site. The FEMA Map and overall site vicinity map is provided in Exhibit E.

The existing site infrastructure includes a family care pavilion, surface parking lots near Frost Street,
administrative buildings, and driveways. In the pre-developed condition, the site consist of
approximately 78% impervious surfaces, with no expected off-site drainage. The pre-development
condition is divided into 3 basins per grading and site features: E1, E2, and E3.

Basin E-1 consists of the drainage produced from the west section of the family pavilion and the
motion analysis pavilion. Runoff within E-1 flows towards two catch basins—one at the southwest
corner of the existing parking garage on the Sharp campus and one in the southwest corner of E-1
near the central utility plant (POD #1). These catch basins connect to a storm drain line running along
the west property line and flows west of the southern catch basin.

Basin E-2 contains the drainage north of the family pavilion along with surface parking lot drains.
Runoff within E-2 flows towards multiple catch basins within the impervious parking lot and is



ultimately routed to a catch basin between the Medical Office Building (MOB) and Rose and directs
the stormwater to an existing storm drain line (POD #2) in Children’s Way.

Basin E-3 consists of drainage east of the family pavilion and surrounding landscape area. Runoff
within E-3 is directed towards area drains within the landscape and is routed to an existing curb inlet
on a private driveway south of the MOB near Children’s Way, where stormwater then is directed
eastwards to an existing storm drain line (POD #3) in Children’s Way. The hydrology results for existing
conditions are summarized in Table 1. In addition, refer to Exhibit A for the existing condition drainage
area map.

IV. Proposed Site Conditions

The proposed infrastructure consists of an ICU/Beacon pavilion, central utility plant, driveways, and
landscape redesign. The ICU pavilion will be built on top of the existing surface parking lot near Frost
Street, and the central utility plant is proposed at the existing motion analysis pavilion. The proposed
site will have four drainage management areas: P-1, P-2, P-3, and P-5, totaling 87% in imperviousness.

Basin P-1 will consist of the west portion of the proposed Beacon building roof, west access road, and
the central utility plant. Runoff will be directed to a proposed hydromodification detention pipes and
modular wetland system before discharging to a new private 21-inch storm drain line that runs
through the site. The new private 21-inch storm drain line will connect to an existing 24-inch RCP
storm drain line near Birmingham Way per as-built drawing no. 25310-D (POD #1).

Basin P-2 will consist of the northeast corner of the site which includes the east portion of the
proposed Beacon building roof and landscape improvements running parallel to Children’s Way. This
portion of the site will be routed to a proposed detention pipe and modular wetland system before
discharging to an existing manhole, POD #2, which connects to an existing 24” storm drain main per
as-built drawing no. 25310-D.

Basin P-3 will consist of the area bounded by the existing Nelson Hahn building, the existing Medical
Office Building, and the proposed Beacon Building. This area will drain to proposed detention pipes
and a modular wetland system before discharging to a private 18” storm-drain POD #3 on Children’s
Way.

Basin P-5 will consist of the north portion of the Beacon building roof as well as a proposed driveway
and walkway. This area will drain to a proposed modular wetland system and hydromodification
detention pipes and will discharge onto Frost Street via parkway drain per DWG D-25 (POD #5).

The hydrology results for the proposed conditions are summarized in Table 2. In addition, refer to
Exhibit B for the proposed condition drainage area map.



V.  Hydrology Analysis

The hydrology calculations are based on the City of San Diego Drainage Design Manual, January 2017
edition. The project site is less than 1 square mile, and therefore the Rational Method was used to
calculate the peak flow rate for the 10-year, 50-year, and 100-year storm events. The Rational
Method calculates peak flow rate (Q) as a function of the runoff coefficient (C), rainfall intensity (1),
and drainage area (A). All equations used in the hydrology study are identified in Table 4.

Table A-1, Runoff Coefficient for Rational Method, from the Drainage Design Manual was used to
compute the runoff coefficient for both the existing and proposed drainage areas 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.

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.

Tc was calculated using Figure A-4, Rational Formula — Overland Time of Flow Nomograph. To be
conservative, the existing drainage analysis utilizes a 5-minute time of concentration, while surface
drainage in the proposed drainage analysis uses the formula to compute the overland flow time in
minutes.

Due to the increase in impervious area of the proposed site condition, the 100-year storm peak runoff
rate increases from 20.89 cubic feet per second to 23.02 cubic feet per second, a 10% increase.

Table 1: Existing Condition Hydrology Results for 10-Year, 50-year, and 100-Year

Storm
Existing Rady Children's Hospital Hydrology Calculations
10-Year Storm Event 50-Year Storm Event 100-Year Storm Event
Acatchment| Area | Pervious | Impervious | Percent Runoff Tc lio Qo Iso Qg
ArealD | (sf) (ac) |Area (sf)| Area (sf) |Impervious | Coefficient |(min)| (in/hr) |Vy, (fps)| (cfs) | (in/hr) |V, (fps)| (cfs) |1y (in/hr)|Vigo (fPs)|Quoo (cfs)
E1 82,270 1.89 14,860 67,410 82% 0.87 5.00 3.4 8.44 5.59 4.2 8.97 6.90 4.4 9.10 7.23
E2 158,580 | 3.64 46,040 112,540 71% 0.75 5.00 3.4 11.37 9.28 4.2 12.04 | 11.47 4.4 12.19 12.01
E3 30,220 | 0.69 | 14,740 15,480 51% 0.54 5.00 3.4 6.46 1.27 4.2 6.87 1.57 4.4 6.97 1.65
Total |271,070| 6.22 | 75,640 | 195,430 72% 0.76 16.14 19.94 20.89




Table 2: Proposed Condition Hydrology Results for 10-Year, 50-Year, and 100-Year
Storm

Proposed Rady Children's Hospital Hydrology Calculati

Flow Path Flow Path 10-Year Storm Event |50-Year Storm Event| 100-Year Storm Event
Asichment| Area |Pervious |Impervious| Percent Runoff |Flow Path|High Point |Low Point|Delta Height Slope Te lio Vio Qo Iso Vso | Qso lioo | Vico | Qioo
Area ID (sf) (ac) |Area (sf)| Area(sf) |Impervious|Coefficient (ft) (ft) (ft) (ft) (vft/hft)*100 | (min) | (in/hr) | (fps) | (cfs) |(in/hr) | (fps) | (cfs) | (in/hr) | (fps) | (cfs)
Basin P1
1 107,321| 2.46 | 21,167 86,154 80% 0.85 614 430.38 397.77 33 5.3 639 3.1 6.49 | 3.8 7.96 | 4.1 8.59
11 10,400 | 0.24 0 10,400 100% 0.95 5.00| 34 077 | 42 095 | 44 1.00
1.2 5,600 | 0.13 0 5,600 100% 0.95 5.00| 34 042 | 42 051 | 44 0.54
13 7,200 | 0.17 0 7,200 100% 0.95 5.00| 34 053 | 4.2 0.66 | 4.4 0.69
14 10,400 | 0.24 0 10,400 100% 0.95 5.00| 34 077 | 4.2 095 | 44 1.00
Total 140,921| 3.24 | 21,167 | 119,754 85% 0.87 8.27 | 8.98 8.71|11.04 8.86 | 11.81
Basin P2
2 6,914 | 0.16 3,995 2,920 42% 0.45 247 408.60 397.53 11 4.5 1116 25 0.18 | 3.1 022 | 33 0.24
24 7,500 0.17 0 7,500 100% 0.95 5.00| 34 0.56 4.2 0.69 4.4 0.72
Total 14,414 | 0.33 3,995 10,420 72% 0.71 4.30 | 0.73 4.58 | 0.91 4.64 | 0.95
Basin P3
3 36,623 | 0.84 8,823 27,800 76% 0.81 366 409.84 395.43 14 39 6.41) 3.1 2.10 3.8 2.58 4.1 278
3.1 4,300 0.10 0 4,300 100% 0.95 5.00| 34 0.32 4.2 0.39 4.4 0.41
3.2 10,400 | 0.24 0 10,400 100% 0.95 5.00| 34 0.77 4.2 0.95 44 1.00
33 13,600 | 0.31 0 13,600 100% 0.95 5.00| 34 101 | 42 125 | 44 131
3.4 1,200 | 0.03 0 1,200 100% 0.95 5.00| 34 0.09 | 42 011 | 44 0.12
3.5 550 0.01 0 550 100% 0.95 5.00| 34 004 | 42 0.05 | 44 0.05
3.6 550 0.01 0 550 100% 0.95 5.00| 34 004 | 42 0.05 | 44 0.05
37 800 0.02 0 800 100% 0.95 5.00| 34 0.06 | 4.2 0.07 | 44 0.08
3.8 2,500 | 0.06 0 2,500 100% 0.95 5.00| 34 0.19 | 4.2 023 | 44 0.24
Total 70,523 | 1.62 8,823 61,700 87% 0.88 5.35 | 4.62 5.51| 5.68 5.51 | 6.03
Basin PS5
5 19,302 | 0.44 2,211 17,091 89% 0.95 130 428.88 424.67 4 3.2 5.00| 34 1.43 4.2 177 4.4 1.85
5 6,400 0.15 0 6,400 100% 0.95 5.00| 34 0.47 4.2 0.59 4.4 0.61
5.2 6,400 | 0.15 0 6,400 100% 0.95 5.00| 34 047 | 42 059 | 44 0.61
5.3 11,900 | 0.27 0 11,900 100% 0.95 5.00| 34 0.88 4.2 1.09 4.4 1.14
Total 44,002 | 1.01 2,211 41,791 95% 0.95 6.39 | 3.26 6.64 | 4.03 6.68 | 4.22
Project Total 269,861 6.20 | 36,197 | 233,664 87% 0.88 17.60 21.66 23.02

VI. Hydraulic Analysis

The hydraulic calculation was conducted using Bentley Flowmaster V8i software. Please refer to

Exhibit 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 existing 24-inch public storm drain pipe (SD-E1

and SD-P1) will be protected in place during construction and utilized in the proposed condition to

convey storm water. The hydraulic calculations for this proposed private storm drain pipes at point

of discharge are summarized in Table 3 below with calculations shown in Exhibit D.




Table 3: Hydraulic Calculation Summary

Rady Children's Hospital Hydraulic Calculations for Storm Drain Sizing
Full Flow
Minimum Discharge
Area ID Storm Drain Size and Type Q50 (cfs) Pipe Slope Capacity (cfs)
Existing Drainage Condition at Point of Discharge
E1l 24" RCP 6.90 1.0% 22.62
E2 24" RCP 11.47 1.0% 22.62
E3 18" PVC 1.57 1.0% 13.65
Proposed Drainage Condition at Point of Discharge
P1 21" PVC 11.04 0.5% 14.56
P2 8" PVC 0.91 0.5% 1.11
P3 15" PVC 5.68 0.5% 5.94
12" PVC 1.0% 4.63
P5 - 4.03
36"x4.5" Outlet Drain* 1.5% 4.77

*Drawing No. D-25A from San Diego Regional Standards Drawing.

VII.

Evidence of the drainage change from existing to proposed conditions demonstrate an increase of
2.13 cubic feet per second for a 100-year storm event. As such, the project site will not be significantly
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

Conclusions

hydraulic demands which is typically expected from development.

VIII. References

The City of San Diego Transportation & Storm Water Design Manuals — Drainage Design Manual

(January 2017).

Federal Emergency Management Agency (FEMA) — FEMA Flood Map Service Center, City of San Diego

May 2012 (Date accessed January 23, 2023).




Exhibit A - Existing Condition Drainage Area Map
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Exhibit C - Hydrology Calculations

Table 4: Equations Used in Hydrology Study

Equations Used

1. C: Table A — 1.Runoff Coefficients for Rational Method
2. 1.8+ (1.1 — C) * sqrt(D)
T, = T
(s)3
3. I: Figure A — 1. Intensity — Duration — Frequency Design Chart
4. Q=CxI+A

Table 5: Definition of Variables in Hydrology Study Equations

Definition of Variables

C Area- Weighted Runoff Coefficient, proportion of rainfall that runs off the surface
% Impervious | The percentage of project site area that is hardscape

D Watercourse distance

s (%) Slope along watercourse distance

Tc(min) Time of concentration (minimum 5 minutes)

I (in/hr) Average rainfall Intensity for a selected storm frequency

A (acres) Drainage Area

Q (cfs) Peak discharge in cubic feet per second

Table 6: Area-Weighted Runoff Coefficient Calculations

Runoff Coefficient per Table Revised Runoff
Drainage % A-1 of COSD Drainage Coefficient per Table A-1

Area Impervious Design Manual (2017) Note

E-1 0.82 0.85 (0.82/0.80)*0.85 = 0.87

E-2 0.71 0.85 0.75

E-3 0.51 0.85 0.54

P-1 0.85 0.85 0.87

P-2 0.72 0.85 0.71

P-3 0.87 0.95 0.88

P-5 0.95 0.95 0.95

. Actual Imperviousness
Note: Revised C = d

* Tabulated Runoff Coef ficient

Tabulated Imperviousness



Table A-1. Runoff Coefficients for Rational Method

Residential:
Single Family 0.55
Multi-Units 0.70
Mobile Homes 0.65
Rural (lots greater than /2 acre) 0.45
Commercial @
80% Impervious 0.85
Industrial @
90% Impervious 0.95

Note:

® Type D soil to be used for all areas.

(@) 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
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
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Exhibit D - Hydraulic Calculations
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Exhibit E - Federal Emergency Management Agency Special Flood Hazard
Areas (SFHASs)
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