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Storm Water Quality Plan Executive Summary 
Sharp Metropolitan Medical Campus 
 
Prepared by BWE Inc. 

Date: 04/22/2022 

 
Introduction 

The Sharp Metropolitan Medical Campus multi-phased development project will be constructed in a series 

of “Packages” corresponding to similarly named grading plan submittals.  Separate Storm Water Quality 

Management Plans (SWQMPs) and Drainage Studies are prepared for each proposed development. 

A combination of Source Control, Site Design, and Structural BMPs are proposed to mitigate impacts of 

the proposed development.  Each design adheres to the requirements of the City of San Diego’s BMP 

manual and provides treatment for the site’s Design Capture Volume (DCV) defined as the 85th percentile, 

24 hour storm event.  A feasibility studies of all retention based BMPs (harvest and use, full and/or partial 

infiltration) is performed prior to selecting the biofiltration BMPs to comply with the pollutant control 

requirements.  It is determined that the harvest and use of precipitation is infeasible as the site has a low 

36-hour water demand (less than 25% of the Design Capture Volume). 

Three different parcels are disturbed due to the proposed redevelopment. Amount of impervious area 

replaced/created is calculated for each parcel to determine if City’s 50% rule for storm water management 

is triggered. Out of three, only one parcel (APN 4275400100) triggers 50% rule where entire impervious 

area is considered for pollutant and hydromodification control. Remainder two parcels (APNs 4275300200 

and 4275402400) do not trigger 50% rule and therefore, only the newly replaced impervious area is 

considered for pollutant and hydromodification control. See exhibits for pervious/impervious areas 

calculation. 

See the attached Site Map for locations of the proposed development “Packages” and their corresponding 

reports.  

Package 4 (PTS # 694841) 

Package 4 includes construction of the Stephen Birch Addition, associated drive areas and fire access 

roads, ambulance parking, and emergency room drop-off.  Runoff from the ambulance parking and 

emergency drop-off area flows west along the Stephen Birch Addition via two storm drain systems: a 

bypass line which collects existing impervious area and surcharges to the City’s existing storm drain, and 

a system which routes on-site runoff to a Modular Wetland Biofiltration BMP and Underground Vault for 
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pollutant and hydromodification control (BMP #5, BMP #6).  The Stephen Birch drop-off area contains 

Permeable Pavers Structural BMP (BMP #14) to provide pollutant control prior to being conveyed to the 

Underground Vault (BMP #6).  

Runoff leaves the site through an 18" RCP pipe and connects to the city's storm drain system at the 

southeast corner of the intersection of Health Center Drive and Frost Street. The city storm drain flows 

west, crossing under Health Center Drive and Highway 163, and then discharges to the South Fork of 

Tecolote Creek and then flows to Mission Bay and then discharges to the Pacific Ocean. 

Package 5A (PTS # 694839) 

Package 5A will construct a new Central Energy Plant (CEP) and associated improvements.  Ribbon gutters 

and curb and gutters direct flow to proposed catch basins, which direct flow to another proposed storm 

drain that conveys the runoff to a Modular Wetland Biofiltration BMP (BMP #7) followed by an 

underground vault (BMP #8), which provides hydromodification and peak flow mitigation. 

Both the bypass storm pipe and storm drain conveying the mitigated runoff connect to the same existing 

manhole west of the proposed site.  A 15" PVC pipe conveys the total runoff from the site and eventually 

connects to the city storm drain which crosses Health Center Drive, Highway 163, and then discharges to 

the South Fork of Tecolote Creek and then flows to Mission Bay and then discharges to the Pacific Ocean.  

CUP - Package 3A 

Package 3A includes construction of the Mary Birch building, associated drive areas, loading dock, and 

waste storage area.  Runoff from the northern portion of the site flows south via a storm drain system 

which routes on-site runoff to a Biofiltration BMP and Underground Vault for pollutant and 

hydromodification control (BMP #2 and BMP #3).  Runoff from the southern portion of the site sheet flows 

to another Biofiltration BMP for pollutant and hydromodification control (BMP #4). A portion of the waste 

storage area utilizes impervious area dispersion with amended soils for pollutant and hydromodification 

control. 

Runoff leaves the site through an 18" RCP pipe and connects to the city's storm drain system at the on 

Birmingham Way. The city storm drain is conveyed to the San Diego River and ultimately discharges to the 

Pacific Ocean. 

CUP - Package 7A 

Package 7A includes construction of the New Tower building, engineering shop, as well as associated drive 

areas and fire access roads.  Runoff from the northern half of the New Tower flows north via roof drain 

which routes runoff to a Modular Wetland Biofiltration BMP and Underground Vault for pollutant and 

hydromodification control (BMP #9 and #10). Runoff from the southern half of New Tower as well as the 

rest of the site flows south via a storm drain system which routes on-site runoff to a Biofiltration BMP and 

Underground Vault for pollutant and hydromodification control (BMP #2 and BMP #3).   
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Runoff leaves the site through an 18" RCP pipe and connects to the city's storm drain system at the on 

Birmingham Way. The city storm drain is conveyed to the San Diego River and ultimately discharges to the 

Pacific Ocean. 

CUP - Package 8 

Package 8 will construct the Concourse Addition and associated improvements. The Concourse Addition 

conveys runoff via roof drains to a Modular Wetland Biofiltration BMP and Underground Vault for 

pollutant and hydromodification control (BMP #11 and #12). The majority of the site sheet flows to the 

southeast to the Permeable Pavers Structural BMP (BMP #13) for pollutant control and to an Underground 

Vault for hydromodification control (BMP #12). Excess area is treated in Package 4 to offset the required 

area of the northern driveway.  

A 24" RCP pipe conveys the total runoff from the site and eventually connects to the city storm drain 

which crosses Health Center Drive, Highway 163, and then discharges to the South Fork of Tecolote Creek 

and then flows to Mission Bay and then discharges to the Pacific Ocean.  
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BMP SIZING / CALCULATIONS - PACKAGE 4
(Under Final Review by City, PTS # 694841)-Not A CUP 



DMA 4.0 (BMP #6)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor

Impervious 33,896 0.90 30,506

Landscape 10,274 0.10 1,027

Gravel/DG 0 0.30 0

Total 44,170 31,534 0.714

1.01 Acres

Project: Sharp MMC - Package 4 ED Expansion



Project: Sharp MMC - Package 4 ED Expansion

DMA 4.0 (BMP #6)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58 inches

2 Area tributary to BMP (s) A= 1.01 acres

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.714 unitless

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0 cubic-feet

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0 cubic-feet

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= 1524 cubic-feet

Design Capture Volume Worksheet B.2-1



MWS Flow Based BMP Sizing

ITREAT = 0.2 in/hr (Intensity of rainfall)

QTREAT = C x ITREAT x A cfs (Treatment flow rate)

Design Flow (cfs) = 1.5* QTreat (Per Section F.2.2 of Storm  Water Standards)

ID # Area (ac) MWS Model Selected BMP's 

Flow Rate (cfs) 

6 4.0 1.01 0.71 0.14 0.216 MWS-L-8-12 0.346

Note:  All selected modular wetlands treatment flow rates exceed the DMAs' design flow

BMP # Design Flow 

(cfs) 

DMA BMP SizingRunoff 

Coefficient 

(C )

QTREAT = 
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Project Name: Sharp MMC - Package 4

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN): 427-530-02-00

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 50,230

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1
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Drawdown Time For BMP #5 (Permavoid Structure)

Storage Depth above Orifice Invert (H) = 42 inch (from hydromodification analysis)

BMP Area (A) = 1,346       sf (from hydromodification analysis)

Drawdown Volume = 4,475       cf Volume below invert of bypass pipe

Orifice D : 1 in ……………(from hydromodification analysis)

D/2: 0.5 in

Orifice Area, A: 0.7854 in
2

0.0055 ft
2

Q : 0.050 cfs ……………Q = Cd . A . {2g (H-D/2}^0.5

      25.04 hours .... T (hrs) = (Volume/Q*3600) hrs

< 96 hrs Ok

Drawdown Time, T (hrs) =
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Project Name: Sharp MMC - Package 4

Project Applicant: BWE Inc.

BMP Name: BMP #5

From HMP Analysis (hand calculation method)

Sizing calculations assuming 100% voids

Storage Depth, d (ft) 4 Per standard

HMP Volume Depth, dhmp (ft) = d*7/8 3.5

Required HMP Volume @ 3.5' depth, (CF) - V 4,456                                  From HMP Analysis

Void Ratio (100%) 1

Required Surface area A, (sf)  = V/dhmp 1,273                                              

Required Volume @ 4' depth including 0.5' Freeboard 5,093                                  

Permavoid Sizing 

Void ratio 0.95 Per Manufacturer

Required gross PV Volume for HMP Control @ 3.5' depth, 

V1 (cf) = V/0.95

4,691                                              

Required PV Surface area for HMP control @ 3.5' depth, 

A1 (sf)= 

1,340                                              

Required gross volume at 4' depth (including 0.5' 

Freeboard), V2 (cf) = A1*d
5,361                                  

Volume of single unit (cf) = 2.32'*1.16'*0.49' 1.32

Total units required = 4,065                                              

Permavoid Area per plan 1,346                                              >1,340 required

Net Vol. provided at 3.5' and 0.95 void ratio (cf) 4,475                                              

>4,456 required

Gross Volume of Permavoid at 4'  (cf) 5,384                                              >5,360 required



BMP SIZING / CALCULATIONS - PACKAGE 5A
(Permitted/Approved by City, PTS # 694839)-Not A CUP











MWS Flow Based BMP Sizing

ITREAT = 0.2 in/hr (Intensity of rainfall)

QTREAT = C x ITREAT x A cfs (Treatment flow rate)

Design Flow (cfs) = 1.5* QTreat (Per Section F.2.2 of Storm  Water Standards)

ID # Area (ac) MWS Model Selected BMP's 

Flow Rate (cfs) 

7
#5A.1, #5A.2, 

#5A.3, #5A.4
1.84 0.84 0.31 0.460 MWS-L-8-16 0.462

Note:  All selected modular wetlands treatment flow rates exceed the DMAs' design flow

BMP # Design Flow 

(cfs) 

DMA BMP SizingRunoff 

Coefficient 

(C )

QTREAT = 















Project Name: Sharp MMC - Package 5A

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN): 427-530-02-00

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 91,249

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1
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BMP SIZING / CALCULATIONS - PACKAGE 1A
(NOT A CITY REVIEW PACKAGE)

Biofiltration BMP #1



BMP #1 (Biofiltration Basin)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor

Impervious 5,920 0.90 5,328

Landscape 1,038 0.10 104

Gravel/DG 1,930 0.30 579

Total 8,888 6,011 0.676

0.20 Acres

Project: Sharp MMC Package 1B



Project: Sharp MMC Package 1B

BMP #1 (Biofiltration Basin)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58 inches

2 Area tributary to BMP (s) A= 0.20 acres

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.676 unitless

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0
cubic-

feet

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0

cubic-

feet

6
Calculate DCV = (3630 x C x d x A) – TCV - RCV

DCV= 291
cubic-

feet

Design Capture Volume Worksheet B.2-1



Project Name

BMP ID
Sizing Method for Pollutant Removal Criteria

1 8,888 sq. ft.

2 0.676

3 0.58 inches

4 290 cu. ft.

5 12 inches

6 21 inches

7 15 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.62 in/hr.

12 6 hours

13 3.72 inches

15 27.12 inches

16 436 cu. ft.

17 193 sq. ft.

18 218 cu. ft.

19 112 sq. ft.

20 0.03

21 180 sq. ft.

22 180 sq. ft.

23 470 sq. ft.

24 Is Line 23 ≥ Line 22? Yes, Performance Standard is Met

Required Footprint  [Line 18/ Line 14] x 12

Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 

sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]

Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Provided BMP Footprint

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no

outlet control; if the filtration rate is controlled by the outlet use the outlet controlled

rate (includes infiltration into the soil and flow rate through the outlet structure)

which will be less than 5 in/hr.)

Baseline Calculations

Required Storage (surface + pores) Volume [0.75 x Line 4]

Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 

23.4

Total Depth Treated [Line 13 + Line 14]

Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]

Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

Allowable routing time for sizing

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if the

aggregate is not over the entire bottom surface area

Freely drained pore storage of the media

Porosity of aggregate storage

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Sharp MMC Package 1B

BMP #1

Worksheet B.5-1 

Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters

Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33

fine aggregate sand thickness to this line for sizing calculations

10/7/2022 Version 1.0 - June 2017
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General Model Information
Project Name: SMMC Package 1B SDHM_2022-04

Site Name: Sharp MMC 

Site Address: 7901 Frost St

City: San Diego

Report Date: 5/3/2022

Gage: FASHIONV

Data Start: 10/01/1968

Data End: 09/30/2004

Timestep: Hourly

Precip Scale: 1.000

Version Date: 2020/04/07

POC Thresholds

Low  Flow Threshold for POC1: 10 Percent of the 2 Year

High Flow Threshold for POC1: 10 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
  D,NatVeg,Flat      0.32

 Pervious Total 0.32

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.32

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
  D,UrbNoIrr,Flat    0.03
  D,Urban,Flat       0.08

 Pervious Total 0.11

Impervious Land Use acre
 IMPERVIOUS-FLAT    0.1

 Impervious Total 0.1

 Basin Total 0.21

Element Flows To:
Surface Interflow Groundwater
Surface Biofilter  1 Surface Biofilter  1
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Biofilter  1
Bottom Length: 124.50 ft.
Bottom Width: 3.50 ft.
Material thickness of first layer: 0.25
Material type for first layer: Mulch
Material thickness of second layer: 1.75
Material type for second layer: ESM
Material thickness of third layer: 1.75
Material type for third layer: GRAVEL 
Underdrain used
Underdrain Diameter (feet): 0.5
Orifice Diameter (in.): 0.6
Offset (in.): 9
Flow Through Underdrain (ac-ft.): 2.532
Total Outflow (ac-ft.): 2.728
Percent Through Underdrain: 92.82
Discharge Structure
Riser Height: 0.67 ft.
Riser Diameter: 6 in.
Element Flows To:
Outlet 1 Outlet 2

              Biofilter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.0100 0.0000 0.0000 0.0000
0.0504 0.0100 0.0002 0.0000 0.0000
0.1008 0.0100 0.0003 0.0000 0.0000
0.1512 0.0100 0.0005 0.0000 0.0000
0.2016 0.0100 0.0006 0.0000 0.0000
0.2520 0.0100 0.0008 0.0000 0.0000
0.3024 0.0100 0.0009 0.0000 0.0000
0.3528 0.0100 0.0011 0.0000 0.0000
0.4032 0.0100 0.0012 0.0000 0.0000
0.4536 0.0100 0.0014 0.0000 0.0000
0.5040 0.0100 0.0015 0.0000 0.0000
0.5544 0.0100 0.0017 0.0000 0.0000
0.6047 0.0100 0.0018 0.0000 0.0000
0.6551 0.0100 0.0020 0.0000 0.0000
0.7055 0.0100 0.0021 0.0000 0.0000
0.7559 0.0100 0.0023 0.0000 0.0000
0.8063 0.0100 0.0024 0.0000 0.0000
0.8567 0.0100 0.0026 0.0000 0.0000
0.9071 0.0100 0.0027 0.0000 0.0000
0.9575 0.0100 0.0029 0.0000 0.0000
1.0079 0.0100 0.0030 0.0000 0.0000
1.0583 0.0100 0.0032 0.0000 0.0000
1.1087 0.0100 0.0033 0.0000 0.0000
1.1591 0.0100 0.0035 0.0000 0.0000
1.2095 0.0100 0.0036 0.0000 0.0000
1.2599 0.0100 0.0038 0.0000 0.0000
1.3103 0.0100 0.0039 0.0000 0.0000
1.3607 0.0100 0.0041 0.0000 0.0000
1.4111 0.0100 0.0042 0.0000 0.0000
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1.4615 0.0100 0.0044 0.0000 0.0000
1.5119 0.0100 0.0045 0.0000 0.0000
1.5623 0.0100 0.0047 0.0000 0.0000
1.6127 0.0100 0.0048 0.0000 0.0000
1.6631 0.0100 0.0050 0.0000 0.0000
1.7135 0.0100 0.0051 0.0000 0.0000
1.7638 0.0100 0.0053 0.0000 0.0000
1.8142 0.0100 0.0054 0.0000 0.0000
1.8646 0.0100 0.0056 0.0000 0.0000
1.9150 0.0100 0.0057 0.0000 0.0000
1.9654 0.0100 0.0059 0.0000 0.0000
2.0158 0.0100 0.0061 0.0000 0.0000
2.0662 0.0100 0.0063 0.0000 0.0000
2.1166 0.0100 0.0065 0.0000 0.0000
2.1670 0.0100 0.0067 0.0000 0.0000
2.2174 0.0100 0.0069 0.0000 0.0000
2.2678 0.0100 0.0072 0.0000 0.0000
2.3182 0.0100 0.0074 0.0000 0.0000
2.3686 0.0100 0.0076 0.0000 0.0000
2.4190 0.0100 0.0078 0.0000 0.0000
2.4694 0.0100 0.0080 0.0000 0.0000
2.5198 0.0100 0.0082 0.0000 0.0000
2.5702 0.0100 0.0084 0.0000 0.0000
2.6206 0.0100 0.0086 0.0000 0.0000
2.6710 0.0100 0.0088 0.0000 0.0000
2.7214 0.0100 0.0090 0.0000 0.0000
2.7718 0.0100 0.0092 0.0000 0.0000
2.8222 0.0100 0.0095 0.0010 0.0000
2.8725 0.0100 0.0097 0.0019 0.0000
2.9229 0.0100 0.0099 0.0028 0.0000
2.9733 0.0100 0.0101 0.0035 0.0000
3.0237 0.0100 0.0103 0.0042 0.0000
3.0741 0.0100 0.0105 0.0047 0.0000
3.1245 0.0100 0.0107 0.0052 0.0000
3.1749 0.0100 0.0109 0.0057 0.0000
3.2253 0.0100 0.0111 0.0061 0.0000
3.2757 0.0100 0.0113 0.0065 0.0000
3.3261 0.0100 0.0115 0.0069 0.0000
3.3765 0.0100 0.0118 0.0072 0.0000
3.4269 0.0100 0.0120 0.0075 0.0000
3.4773 0.0100 0.0122 0.0079 0.0000
3.5277 0.0100 0.0124 0.0082 0.0000
3.5781 0.0100 0.0126 0.0085 0.0000
3.6285 0.0100 0.0128 0.0087 0.0000
3.6789 0.0100 0.0130 0.0090 0.0000
3.7293 0.0100 0.0132 0.0093 0.0000
3.7500 0.0100 0.0133 0.0169 0.0000
              Biofilter Hydraulic Table

Stage(feet)Area(ac.)Volume(ac-ft.)Discharge(cfs)To Amended(cfs)Infilt(cfs)
3.7500 0.0100 0.0133 0.0000 0.0504   0.0000
3.8004 0.0100 0.0138 0.0000 0.0504   0.0000
3.8508 0.0100 0.0143 0.0000 0.0605   0.0000
3.9012 0.0100 0.0148 0.0000 0.0620   0.0000
3.9516 0.0100 0.0153 0.0000 0.0634   0.0000
4.0020 0.0100 0.0158 0.0000 0.0649   0.0000
4.0524 0.0100 0.0163 0.0000 0.0664   0.0000
4.1028 0.0100 0.0168 0.0000 0.0678   0.0000
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4.1532 0.0100 0.0173 0.0000 0.0693   0.0000
4.2036 0.0100 0.0178 0.0000 0.0707   0.0000
4.2540 0.0100 0.0183 0.0000 0.0722   0.0000
4.3044 0.0100 0.0189 0.0000 0.0736   0.0000
4.3547 0.0100 0.0194 0.0000 0.0751   0.0000
4.4051 0.0100 0.0199 0.0000 0.0765   0.0000
4.4555 0.0100 0.0204 0.0355 0.0780   0.0000
4.5059 0.0100 0.0209 0.1299 0.0794   0.0000
4.5563 0.0100 0.0214 0.2393 0.0809   0.0000
4.5860 0.0100 0.0217 0.3292 0.0817   0.0000
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Surface Biofilter  1
Element Flows To:
Outlet 1 Outlet 2

Biofilter  1
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Porous Pavement -SD BMP
Pavement Area:0.0999 acre.Pavement Length: 145.00 ft.
Pavement Width: 30.00 ft.

Pavement slope  1:0.01 To 1
Pavement thickness: 0.5
Pour Space of Pavement: 0
Material thickness of second layer: 1
Pour Space of material for second layer: 0.4
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 0.006
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 1.221
Total Volume Through Riser (ac-ft.): 0.404
Total Volume Through Facility (ac-ft.): 1.625
Percent Infiltrated: 75.14
Total Precip Applied to Facility: 0
Total Evap From Facility: 0.671
Element Flows To:
Outlet 1 Outlet 2
Surface Biofilter  1

              Porous Pavement Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.099 0.000 0.000 0.000
0.0178 0.099 0.000 0.000 0.000
0.0356 0.099 0.001 0.000 0.000
0.0533 0.099 0.002 0.000 0.000
0.0711 0.099 0.002 0.000 0.000
0.0889 0.099 0.003 0.000 0.000
0.1067 0.099 0.004 0.000 0.000
0.1244 0.099 0.005 0.000 0.000
0.1422 0.099 0.005 0.000 0.000
0.1600 0.099 0.006 0.000 0.000
0.1778 0.099 0.007 0.000 0.000
0.1956 0.099 0.007 0.000 0.000
0.2133 0.099 0.008 0.112 0.000
0.2311 0.099 0.009 0.172 0.000
0.2489 0.099 0.009 0.216 0.000
0.2667 0.099 0.010 0.252 0.000
0.2844 0.099 0.011 0.283 0.000
0.3022 0.099 0.012 0.312 0.000
0.3200 0.099 0.012 0.338 0.000
0.3378 0.099 0.013 0.362 0.000
0.3556 0.099 0.014 0.385 0.000
0.3733 0.099 0.014 0.406 0.000
0.3911 0.099 0.015 0.427 0.000
0.4089 0.099 0.016 0.446 0.000
0.4267 0.099 0.017 0.465 0.000
0.4444 0.099 0.017 0.483 0.000
0.4622 0.099 0.018 0.500 0.000
0.4800 0.099 0.019 0.516 0.000
0.4978 0.099 0.019 0.533 0.000
0.5156 0.099 0.020 0.548 0.000
0.5333 0.099 0.021 0.564 0.000
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0.5511 0.099 0.022 0.578 0.000
0.5689 0.099 0.022 0.593 0.000
0.5867 0.099 0.023 0.607 0.000
0.6044 0.099 0.024 0.621 0.000
0.6222 0.099 0.024 0.634 0.000
0.6400 0.099 0.025 0.648 0.000
0.6578 0.099 0.026 0.661 0.000
0.6756 0.099 0.027 0.673 0.000
0.6933 0.099 0.027 0.686 0.000
0.7111 0.099 0.028 0.698 0.000
0.7289 0.099 0.029 0.710 0.000
0.7467 0.099 0.029 0.722 0.000
0.7644 0.099 0.030 0.734 0.000
0.7822 0.099 0.031 0.745 0.000
0.8000 0.099 0.032 0.756 0.000
0.8178 0.099 0.032 0.767 0.000
0.8356 0.099 0.033 0.778 0.000
0.8533 0.099 0.034 0.789 0.000
0.8711 0.099 0.034 0.800 0.000
0.8889 0.099 0.035 0.810 0.000
0.9067 0.099 0.036 0.821 0.000
0.9244 0.099 0.036 0.831 0.000
0.9422 0.099 0.037 0.841 0.000
0.9600 0.099 0.038 0.851 0.000
0.9778 0.099 0.039 0.861 0.000
0.9956 0.099 0.039 0.871 0.000
1.0133 0.099 0.039 0.881 0.000
1.0311 0.099 0.039 0.890 0.000
1.0489 0.099 0.039 0.900 0.000
1.0667 0.099 0.039 0.909 0.000
1.0844 0.099 0.039 0.918 0.000
1.1022 0.099 0.039 0.927 0.000
1.1200 0.099 0.039 0.937 0.000
1.1378 0.099 0.039 0.946 0.000
1.1556 0.099 0.039 0.955 0.000
1.1733 0.099 0.039 0.963 0.000
1.1911 0.099 0.039 0.972 0.000
1.2089 0.099 0.039 0.981 0.000
1.2267 0.099 0.039 0.989 0.000
1.2444 0.099 0.039 0.998 0.000
1.2622 0.099 0.039 1.006 0.000
1.2800 0.099 0.039 1.015 0.000
1.2978 0.099 0.039 1.023 0.000
1.3156 0.099 0.039 1.031 0.000
1.3333 0.099 0.039 1.040 0.000
1.3511 0.099 0.039 1.048 0.000
1.3689 0.099 0.039 1.056 0.000
1.3867 0.099 0.039 1.064 0.000
1.4044 0.099 0.039 1.072 0.000
1.4222 0.099 0.039 1.080 0.000
1.4400 0.099 0.039 1.087 0.000
1.4578 0.099 0.039 1.095 0.000
1.4756 0.099 0.039 1.103 0.000
1.4933 0.099 0.039 1.111 0.000
1.5111 0.099 0.041 1.118 0.000
1.5289 0.099 0.043 1.126 0.000
1.5467 0.099 0.045 1.133 0.000
1.5644 0.099 0.046 1.141 0.000
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1.5822 0.099 0.048 1.148 0.000
1.6000 0.099 0.050 1.155 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.32
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.11
Total Impervious Area: 0.199862

Flow Frequency Method: Cunnane

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.045202
5 year 0.086577
10 year 0.11237
25 year 0.182072

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.032214
5 year 0.068951
10 year 0.090978
25 year 0.121621
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0130 135 94 69 Pass
0.0151 118 84 71 Pass
0.0171 110 73 66 Pass
0.0192 91 69 75 Pass
0.0212 81 62 76 Pass
0.0233 76 59 77 Pass
0.0253 68 55 80 Pass
0.0274 67 48 71 Pass
0.0294 58 46 79 Pass
0.0315 55 43 78 Pass
0.0335 48 39 81 Pass
0.0356 47 36 76 Pass
0.0376 42 34 80 Pass
0.0397 37 31 83 Pass
0.0417 34 29 85 Pass
0.0438 30 27 90 Pass
0.0458 27 24 88 Pass
0.0479 27 23 85 Pass
0.0499 25 20 80 Pass
0.0520 24 19 79 Pass
0.0540 23 18 78 Pass
0.0561 21 18 85 Pass
0.0581 21 16 76 Pass
0.0602 20 15 75 Pass
0.0622 20 15 75 Pass
0.0643 18 11 61 Pass
0.0663 18 9 50 Pass
0.0684 18 9 50 Pass
0.0704 16 9 56 Pass
0.0725 15 8 53 Pass
0.0745 13 8 61 Pass
0.0766 12 8 66 Pass
0.0786 11 8 72 Pass
0.0807 10 8 80 Pass
0.0827 10 8 80 Pass
0.0848 10 7 70 Pass
0.0868 9 5 55 Pass
0.0889 8 5 62 Pass
0.0909 7 5 71 Pass
0.0930 6 5 83 Pass
0.0950 5 4 80 Pass
0.0971 5 4 80 Pass
0.0991 5 4 80 Pass
0.1012 5 4 80 Pass
0.1032 4 3 75 Pass
0.1053 4 2 50 Pass
0.1073 4 2 50 Pass
0.1094 4 2 50 Pass
0.1114 4 1 25 Pass
0.1135 4 1 25 Pass
0.1155 4 1 25 Pass
0.1176 4 1 25 Pass
0.1196 4 1 25 Pass
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0.1217 4 1 25 Pass
0.1237 4 1 25 Pass
0.1258 4 1 25 Pass
0.1278 4 1 25 Pass
0.1299 4 1 25 Pass
0.1319 3 1 33 Pass
0.1340 3 1 33 Pass
0.1360 3 1 33 Pass
0.1381 3 1 33 Pass
0.1401 3 1 33 Pass
0.1422 3 1 33 Pass
0.1442 2 0 0 Pass
0.1463 2 0 0 Pass
0.1483 2 0 0 Pass
0.1504 2 0 0 Pass
0.1524 2 0 0 Pass
0.1545 2 0 0 Pass
0.1565 2 0 0 Pass
0.1586 2 0 0 Pass
0.1606 2 0 0 Pass
0.1627 2 0 0 Pass
0.1647 2 0 0 Pass
0.1668 2 0 0 Pass
0.1688 2 0 0 Pass
0.1709 2 0 0 Pass
0.1729 2 0 0 Pass
0.1750 2 0 0 Pass
0.1770 2 0 0 Pass
0.1791 2 0 0 Pass
0.1811 1 0 0 Pass
0.1832 1 0 0 Pass
0.1852 0 0 0 Pass
0.1873 0 0 0 Pass
0.1893 0 0 0 Pass
0.1914 0 0 0 Pass
0.1934 0 0 0 Pass
0.1955 0 0 0 Pass
0.1975 0 0 0 Pass
0.1996 0 0 0 Pass
0.2016 0 0 0 Pass
0.2037 0 0 0 Pass
0.2057 0 0 0 Pass
0.2078 0 0 0 Pass
0.2098 0 0 0 Pass
0.2119 0 0 0 Pass
0.2139 0 0 0 Pass
0.2160 0 0 0 Pass
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Water Quality
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1968 10 01        END    2004 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   SMMC Package 1B SDHM_2022-04.wdm
MESSU      25   PreSMMC Package 1B SDHM_2022-04.MES
           27   PreSMMC Package 1B SDHM_2022-04.L61
           28   PreSMMC Package 1B SDHM_2022-04.L62
           30   POCSMMC Package 1B SDHM_2022-041.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:60
      PERLND      28
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   28      D,NatVeg,Flat          1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   28         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   28         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   28         0    1    1    1    0    0    0    0    1    1    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   28              0       3.3      0.03       100      0.05       2.5     0.915
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   28              0         0         2         2         0      0.05      0.05
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   28              0       0.6      0.04         1       0.3         0
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   28       0.4  0.4  0.4  0.4  0.6  0.6  0.6  0.6  0.6  0.4  0.4  0.4
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   28       0.1  0.1  0.1  0.1 0.06 0.06 0.06 0.06 0.06  0.1  0.1  0.1
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   28              0         0      0.01         0       0.4      0.01         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2
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  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  28                        0.32     COPY   501     12
PERLND  28                        0.32     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   12.1        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES



SMMC Package 1B SDHM_2022-04 5/3/2022 11:54:57 AM Page 23

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     12.1      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN



SMMC Package 1B SDHM_2022-04 5/3/2022 11:54:57 AM Page 24

Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1968 10 01        END    2004 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   SMMC Package 1B SDHM_2022-04.wdm
MESSU      25   MitSMMC Package 1B SDHM_2022-04.MES
           27   MitSMMC Package 1B SDHM_2022-04.L61
           28   MitSMMC Package 1B SDHM_2022-04.L62
           30   POCSMMC Package 1B SDHM_2022-041.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:60
      PERLND      58
      PERLND      46
      IMPLND       1
      IMPLND       6
      RCHRES       1
      GENER        3
      RCHRES       2
      RCHRES       3
      COPY         1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Surface Biofilter  1        MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
    3        24
  END OPCODE
  PARM
    #    #         K ***
    3             0.
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   58      D,UrbNoIrr,Flat        1    1    1    1   27    0
   46      D,Urban,Flat           1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY



SMMC Package 1B SDHM_2022-04 5/3/2022 11:54:57 AM Page 25

    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   58         0    0    1    0    0    0    0    0    0    0    0    0    
   46         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   58         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
   46         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   58         0    1    1    1    0    0    0    0    1    1    0    
   46         0    1    1    1    0    0    0    0    1    1    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   58              0       3.8      0.03        50      0.05       2.5     0.915
   46              0       3.8      0.03        50      0.05       2.5     0.915
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   58              0         0         2         2         0      0.05      0.05
   46              0         0         2         2         0      0.05      0.05
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   58              0       0.6      0.03         1       0.3         0
   46              0       0.6      0.03         1       0.3         0
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   58       0.4  0.4  0.4  0.4  0.7  0.7  0.7  0.7  0.7  0.4  0.4  0.4
   46       0.6  0.6  0.6  0.6  0.7  0.7  0.7  0.7  0.7  0.6  0.6  0.6
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   58       0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1
   46       0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   58              0         0      0.01         0       0.4      0.01         0
   46              0         0      0.15         0         1      0.05         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      IMPERVIOUS-FLAT        1    1    1   27    0
    6      Porous Pavement        1    1    1   27    0
  END GEN-INFO
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  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
    6         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
    6         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    1         0    0    0    0    1    
    6         0    0    0    0    1    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            100      0.05     0.011       0.1
    6            100      0.01     0.011       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
    6              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
    6              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  58                        0.03     RCHRES   2      2
PERLND  58                        0.03     RCHRES   2      3
PERLND  46                        0.08     RCHRES   2      2
PERLND  46                        0.08     RCHRES   2      3
IMPLND   1                         0.1     RCHRES   2      5
IMPLND   6                      0.0999     RCHRES   1      5

******Routing******
PERLND  58                        0.03     COPY     1     12
PERLND  46                        0.08     COPY     1     12
IMPLND   1                         0.1     COPY     1     15
PERLND  58                        0.03     COPY     1     13
PERLND  46                        0.08     COPY     1     13
RCHRES   2                           1     RCHRES   3      8
RCHRES   1                           1     RCHRES   2      7
RCHRES   1                                 COPY     1     17
RCHRES   3                           1     COPY   501     16
RCHRES   2                           1     COPY   501     17
END SCHEMATIC
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NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   12.1        DISPLY   1     INPUT  TIMSER 1
GENER    3 OUTPUT TIMSER      .0002778     RCHRES   2     EXTNL  OUTDGT 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Porous Pavement -007    2    1    1    1   28    0    1
    2     Surface Biofilte-004    2    1    1    1   28    0    1
    3     Biofilter  1            1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
    2         1    0    0    0    0    0    0    0    0    0    
    3         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
    2         4    0    0    0    0    0    0    0    0    0    1    9    
    3         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
    2        0  1  0  0    4  5  0  0  0       0  1  0  0  0       2  1  2  2  2
    3        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.03       0.0       0.0       0.5       0.0
    2              2      0.01       0.0       0.0       0.0       0.0
    3              3      0.02       0.0       0.0       0.0       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    2            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    3            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
*** User-Defined Variable Quantity Lines
***                          addr
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***                        <------>
*** kwd  varnam optyp  opn  vari  s1 s2 s3 tp multiply  lc ls ac as agfn ***
  <****> <----> <----> <-> <----><-><-><-><-><--------> <><-> <><-> <--> ***
  UVQUAN vol3   RCHRES   3 VOL              4
  UVQUAN v2m3   GLOBAL     WORKSP  2        3
  UVQUAN vpo3   GLOBAL     WORKSP  3        3
  UVQUAN v2d3   GENER    3 K       1        3
*** User-Defined Target Variable Names
***                  addr or                       addr or
***                 <------>                      <------>
*** kwd   varnam ct  vari  s1 s2 s3  frac oper     vari  s1 s2 s3  frac oper
  <****>  <----><-> <----><-><-><-> <---> <-->    <----><-><-><-> <---> <-->
  UVNAME  v2m3    1 WORKSP  2         1.0 QUAN
  UVNAME  vpo3    1 WORKSP  3         1.0 QUAN
  UVNAME  v2d3    1 K       1         1.0 QUAN
*** opt foplop dcdts  yr mo dy hr mn d t   vnam  s1 s2 s3 ac quantity  tc  ts rp
  <****><-><--><><-><--> <> <> <> <><><>  <----><-><-><-><-><--------> <> <-><->
  GENER   3                               v2m3            =  640.56
*** Compute remaining available pore space
  GENER   3                               vpo3            =  v2m3
  GENER   3                               vpo3           -=  vol3
*** Check to see if VPORA goes negative; if so set VPORA = 0.0
IF (vpo3 < 0.0) THEN
  GENER   3                               vpo3            =  0.0
END IF
*** Infiltration volume
  GENER   3                               v2d3            =  vpo3
END SPEC-ACTIONS
FTABLES
  FTABLE      3
   76    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.010003  0.000000  0.000000  
  0.050396  0.010003  0.000151  0.000000  
  0.100791  0.010003  0.000302  0.000000  
  0.151187  0.010003  0.000454  0.000000  
  0.201582  0.010003  0.000605  0.000000  
  0.251978  0.010003  0.000756  0.000000  
  0.302374  0.010003  0.000907  0.000000  
  0.352769  0.010003  0.001059  0.000000  
  0.403165  0.010003  0.001210  0.000000  
  0.453560  0.010003  0.001361  0.000000  
  0.503956  0.010003  0.001512  0.000000  
  0.554352  0.010003  0.001664  0.000000  
  0.604747  0.010003  0.001815  0.000000  
  0.655143  0.010003  0.001966  0.000000  
  0.705538  0.010003  0.002117  0.000000  
  0.755934  0.010003  0.002269  0.000000  
  0.806330  0.010003  0.002420  0.000000  
  0.856725  0.010003  0.002571  0.000000  
  0.907121  0.010003  0.002722  0.000000  
  0.957516  0.010003  0.002874  0.000000  
  1.007912  0.010003  0.003025  0.000000  
  1.058308  0.010003  0.003176  0.000000  
  1.108703  0.010003  0.003327  0.000000  
  1.159099  0.010003  0.003478  0.000000  
  1.209495  0.010003  0.003630  0.000000  
  1.259890  0.010003  0.003781  0.000000  
  1.310286  0.010003  0.003932  0.000000  
  1.360681  0.010003  0.004083  0.000000  
  1.411077  0.010003  0.004235  0.000000  
  1.461473  0.010003  0.004386  0.000000  
  1.511868  0.010003  0.004537  0.000000  
  1.562264  0.010003  0.004688  0.000000  
  1.612659  0.010003  0.004840  0.000000  
  1.663055  0.010003  0.004991  0.000000  
  1.713451  0.010003  0.005142  0.000000  
  1.763846  0.010003  0.005293  0.000000  
  1.814242  0.010003  0.005445  0.000000  
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  1.864637  0.010003  0.005596  0.000000  
  1.915033  0.010003  0.005747  0.000000  
  1.965429  0.010003  0.005898  0.000000  
  2.015824  0.010003  0.006108  0.000000  
  2.066220  0.010003  0.006317  0.000000  
  2.116615  0.010003  0.006526  0.000000  
  2.167011  0.010003  0.006735  0.000000  
  2.217407  0.010003  0.006944  0.000000  
  2.267802  0.010003  0.007154  0.000000  
  2.318198  0.010003  0.007363  0.000000  
  2.368593  0.010003  0.007572  0.000000  
  2.418989  0.010003  0.007781  0.000000  
  2.469385  0.010003  0.007990  0.000000  
  2.519780  0.010003  0.008200  0.000000  
  2.570176  0.010003  0.008409  0.000000  
  2.620571  0.010003  0.008618  0.000000  
  2.670967  0.010003  0.008827  0.000000  
  2.721363  0.010003  0.009037  0.000000  
  2.771758  0.010003  0.009246  0.000000  
  2.822154  0.010003  0.009455  0.000958  
  2.872549  0.010003  0.009664  0.001938  
  2.922945  0.010003  0.009873  0.002797  
  2.973341  0.010003  0.010083  0.003532  
  3.023736  0.010003  0.010292  0.004167  
  3.074132  0.010003  0.010501  0.004725  
  3.124527  0.010003  0.010710  0.005224  
  3.174923  0.010003  0.010919  0.005678  
  3.225319  0.010003  0.011129  0.006097  
  3.275714  0.010003  0.011338  0.006487  
  3.326110  0.010003  0.011547  0.006854  
  3.376505  0.010003  0.011756  0.007203  
  3.426901  0.010003  0.011966  0.007534  
  3.477297  0.010003  0.012175  0.007852  
  3.527692  0.010003  0.012384  0.008157  
  3.578088  0.010003  0.012593  0.008452  
  3.628484  0.010003  0.012802  0.008737  
  3.678879  0.010003  0.013012  0.009014  
  3.729275  0.010003  0.013221  0.009288  
  3.750000  0.010003  0.014705  0.016921  
  END FTABLE  3
  FTABLE      2
   18    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.010003  0.000000  0.000000  0.000000  
  0.050396  0.010003  0.000504  0.000000  0.050434  
  0.100791  0.010003  0.001008  0.000000  0.060544  
  0.151187  0.010003  0.001512  0.000000  0.061996  
  0.201582  0.010003  0.002017  0.000000  0.063448  
  0.251978  0.010003  0.002521  0.000000  0.064901  
  0.302374  0.010003  0.003025  0.000000  0.066353  
  0.352769  0.010003  0.003529  0.000000  0.067806  
  0.403165  0.010003  0.004033  0.000000  0.069258  
  0.453560  0.010003  0.004537  0.000000  0.070710  
  0.503956  0.010003  0.005041  0.000000  0.072163  
  0.554352  0.010003  0.005545  0.000000  0.073615  
  0.604747  0.010003  0.006050  0.000000  0.075067  
  0.655143  0.010003  0.006554  0.000000  0.076520  
  0.705538  0.010003  0.007058  0.035452  0.077972  
  0.755934  0.010003  0.007562  0.129895  0.079425  
  0.806330  0.010003  0.008066  0.239279  0.080877  
  0.836000  0.010003  0.008363  0.329192  0.081732  
  END FTABLE  2
  FTABLE      1
   91    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.099862  0.000000  0.000000  0.000000  
  0.017778  0.099862  0.000710  0.000000  0.000604  
  0.035556  0.099862  0.001420  0.000000  0.000604  
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  0.053333  0.099862  0.002130  0.000000  0.000604  
  0.071111  0.099862  0.002841  0.000000  0.000604  
  0.088889  0.099862  0.003551  0.000000  0.000604  
  0.106667  0.099862  0.004261  0.000000  0.000604  
  0.124444  0.099862  0.004971  0.000000  0.000604  
  0.142222  0.099862  0.005681  0.000000  0.000604  
  0.160000  0.099862  0.006391  0.000000  0.000604  
  0.177778  0.099862  0.007101  0.000000  0.000604  
  0.195556  0.099862  0.007811  0.000000  0.000604  
  0.213333  0.099862  0.008522  0.112806  0.000604  
  0.231111  0.099862  0.009232  0.172313  0.000604  
  0.248889  0.099862  0.009942  0.216006  0.000604  
  0.266667  0.099862  0.010652  0.252241  0.000604  
  0.284444  0.099862  0.011362  0.283888  0.000604  
  0.302222  0.099862  0.012072  0.312345  0.000604  
  0.320000  0.099862  0.012782  0.338417  0.000604  
  0.337778  0.099862  0.013493  0.362619  0.000604  
  0.355556  0.099862  0.014203  0.385304  0.000604  
  0.373333  0.099862  0.014913  0.406726  0.000604  
  0.391111  0.099862  0.015623  0.427075  0.000604  
  0.408889  0.099862  0.016333  0.446497  0.000604  
  0.426667  0.099862  0.017043  0.465109  0.000604  
  0.444444  0.099862  0.017753  0.483005  0.000604  
  0.462222  0.099862  0.018463  0.500260  0.000604  
  0.480000  0.099862  0.019174  0.516940  0.000604  
  0.497778  0.099862  0.019884  0.533098  0.000604  
  0.515556  0.099862  0.020594  0.548781  0.000604  
  0.533333  0.099862  0.021304  0.564028  0.000604  
  0.551111  0.099862  0.022014  0.578873  0.000604  
  0.568889  0.099862  0.022724  0.593347  0.000604  
  0.586667  0.099862  0.023434  0.607477  0.000604  
  0.604444  0.099862  0.024144  0.621285  0.000604  
  0.622222  0.099862  0.024855  0.634792  0.000604  
  0.640000  0.099862  0.025565  0.648019  0.000604  
  0.657778  0.099862  0.026275  0.660980  0.000604  
  0.675556  0.099862  0.026985  0.673693  0.000604  
  0.693333  0.099862  0.027695  0.686170  0.000604  
  0.711111  0.099862  0.028405  0.698424  0.000604  
  0.728889  0.099862  0.029115  0.710466  0.000604  
  0.746667  0.099862  0.029826  0.722308  0.000604  
  0.764444  0.099862  0.030536  0.733959  0.000604  
  0.782222  0.099862  0.031246  0.745428  0.000604  
  0.800000  0.099862  0.031956  0.756723  0.000604  
  0.817778  0.099862  0.032666  0.767852  0.000604  
  0.835556  0.099862  0.033376  0.778822  0.000604  
  0.853333  0.099862  0.034086  0.789639  0.000604  
  0.871111  0.099862  0.034796  0.800310  0.000604  
  0.888889  0.099862  0.035507  0.810841  0.000604  
  0.906667  0.099862  0.036217  0.821237  0.000604  
  0.924444  0.099862  0.036927  0.831503  0.000604  
  0.942222  0.099862  0.037637  0.841644  0.000604  
  0.960000  0.099862  0.038347  0.851663  0.000604  
  0.977778  0.099862  0.039057  0.861567  0.000604  
  0.995556  0.099862  0.039767  0.871358  0.000604  
  1.013333  0.099862  0.039767  0.881040  0.000604  
  1.031111  0.099862  0.039767  0.890617  0.000604  
  1.048889  0.099862  0.039767  0.900091  0.000604  
  1.066667  0.099862  0.039767  0.909468  0.000604  
  1.084444  0.099862  0.039767  0.918748  0.000604  
  1.102222  0.099862  0.039767  0.927936  0.000604  
  1.120000  0.099862  0.039767  0.937034  0.000604  
  1.137778  0.099862  0.039767  0.946044  0.000604  
  1.155556  0.099862  0.039767  0.954969  0.000604  
  1.173333  0.099862  0.039767  0.963811  0.000604  
  1.191111  0.099862  0.039767  0.972573  0.000604  
  1.208889  0.099862  0.039767  0.981257  0.000604  
  1.226667  0.099862  0.039767  0.989865  0.000604  
  1.244444  0.099862  0.039767  0.998398  0.000604  
  1.262222  0.099862  0.039767  1.006860  0.000604  
  1.280000  0.099862  0.039767  1.015250  0.000604  
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  1.297778  0.099862  0.039767  1.023572  0.000604  
  1.315556  0.099862  0.039767  1.031827  0.000604  
  1.333333  0.099862  0.039767  1.040016  0.000604  
  1.351111  0.099862  0.039767  1.048141  0.000604  
  1.368889  0.099862  0.039767  1.056204  0.000604  
  1.386667  0.099862  0.039767  1.064206  0.000604  
  1.404444  0.099862  0.039767  1.072148  0.000604  
  1.422222  0.099862  0.039767  1.080031  0.000604  
  1.440000  0.099862  0.039767  1.087858  0.000604  
  1.457778  0.099862  0.039767  1.095628  0.000604  
  1.475556  0.099862  0.039767  1.103344  0.000604  
  1.493333  0.099862  0.039767  1.111006  0.000604  
  1.511111  0.099862  0.041543  1.118616  0.000604  
  1.528889  0.099862  0.043318  1.126174  0.000604  
  1.546667  0.099862  0.045093  1.133682  0.000604  
  1.564444  0.099862  0.046869  1.141141  0.000604  
  1.582222  0.099862  0.048644  1.148551  0.000604  
  1.600000  0.099862  0.050419  1.155913  0.000604  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP
WDM     22 IRRG     ENGL    0.7       SAME PERLND  46     EXTNL  SURLI
WDM      2 PREC     ENGL    1              RCHRES   2     EXTNL  PREC
WDM      1 EVAP     ENGL    1              RCHRES   1     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.5            RCHRES   2     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.7            RCHRES   3     EXTNL  POTEV

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     12.1      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     12.1      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK        7
RCHRES     OFLOW  OVOL   1                 RCHRES         INFLOW IVOL
  END MASS-LINK    7

  MASS-LINK        8
RCHRES     OFLOW  OVOL   2                 RCHRES         INFLOW IVOL
  END MASS-LINK    8

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12
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  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

  MASS-LINK       17
RCHRES     OFLOW  OVOL   1                 COPY           INPUT  MEAN
  END MASS-LINK   17

END MASS-LINK

END RUN
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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PACKAGE 3A SWQMP



Priority Development Project (PDP) 
Storm Water Quality Management Plan (SWQMP)

   Check if electing for offsite alternative compliance 

Engineer of Work: 

_________________________________________________________ 

Provide Wet Signature and Stamp Above Line 

Prepared For: 

Prepared By: 

Date: 

______________________________________________________________________________ 
        Approved by: City of San Diego      Date 

FOR REVIEW ONLY
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Table of Contents 
• Acronyms

• Certification Page

• Submittal Record

• Project Vicinity Map

• FORM DS-560: Storm Water Applicability Checklist

• FORM I-1: Applicability of Permanent, Post-Construction Storm Water BMP Requirements

• HMP Exemption Exhibit (for all hydromodification management exempt projects)

• FORM I-3B: Site Information Checklist for PDPs

• FORM I-4B: Source Control BMP Checklist for PDPs

• FORM I-5B: Site Design BMP Checklist PDPs

• FORM I-6: Summary of PDP Structural BMPs

• Attachment 1: Backup for PDP Pollutant Control BMPs

o Attachment 1a: DMA Exhibit

o Attachment 1b: Tabular Summary of DMAs (Worksheet B-1 from Appendix B) and
Design Capture Volume Calculations

o Attachment 1c: FORM I-7 : Worksheet B.3-1 Harvest and Use Feasibility Screening

o Attachment 1d: Infiltration Feasibility Information(One or more of the following):

 FORM I-8A: Worksheet C.4-1 Categorization of Infiltration Feasibility
Condition based on Geotechnical Conditions

 Form I-8B: Worksheet C.4-2 Categorization of Infiltration Feasibility Condition
based on Groundwater and Water Balance Conditions

 Infiltration Feasibility Condition Letter

 Worksheet C.4-3:  Infiltration and Groundwater Protection for Full Infiltration
BMPs

 FORM I-9:  Worksheet D.5-1 Factor of Safety and Design Infiltration Rate

o Attachment 1e: Pollutant Control BMP Design Worksheets / Calculations

• Attachment 2: Backup for PDP Hydromodification Control Measures

o Attachment 2a: Hydromodification Management Exhibit

o Attachment 2b: Management of Critical Coarse Sediment Yield Areas

o Attachment 2c: Geomorphic Assessment of Receiving Channels

o Attachment 2d: Flow Control Facility Design
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• Attachment 3: Structural BMP Maintenance Plan

o Maintenance Agreement (Form DS-3247) (when applicable)

• Attachment 4: Copy of Plan Sheets Showing Permanent Storm Water BMPs

• Attachment 5: Project’s Drainage Report

• Attachment 6: Project’s Geotechnical and Groundwater Investigation Report
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Acronyms 

APN Assessor’s Parcel Number
ASBS Area of Special Biological Significance
BMP Best Management Practice
CEQA California Environmental Quality Act
CGP Construction General Permit
DCV Design Capture Volume
DMA Drainage Management Areas
ESA Environmentally Sensitive Area
GLU Geomorphic Landscape Unit
GW Ground Water
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
HU Harvest and Use
INF Infiltration
LID Low Impact Development
LUP Linear Underground/Overhead Projects
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
POC Pollutant of Concern
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
SWPPP Stormwater Pollutant Protection Plan
SWQMP Storm Water Quality Management Plan
TMDL Total Maximum Daily Load
WMAA Watershed Management Area Analysis
WPCP Water Pollution Control Program
WQIP Water Quality Improvement Plan
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Certification Page 

Project Name: 
Permit Application 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I 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 the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Storm Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability 
and accurately reflects the project being proposed and the applicable source control and site design 
BMPs proposed to minimize the potentially negative impacts of this project's land development 
activities on water quality. I understand and acknowledge that the plan check review of this PDP 
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in 
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project 
design. 

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 

PE# Expiration Date 
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Submittal Record

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In last column indicate changes that 
have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments. 

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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Project Vicinity Map 

Project Name: 
Permit Application 
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City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
Attach DS-560 form. 
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THE CITY OF SAN DIEGO 

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

Stormwater Requirements 
Applicability Checklist   

Project Address: Project Number: 

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements 

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
California State Water Resources Control Board. 

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or 
Water Pollution Control Plan (WPCP), continue to Part B. 

PART A – Determine Construction Phase Stormwater Requirements 

1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)?
(Typically projects with land disturbance greater than or equal to 1 acre.)

Yes, SWPPP is required; skip questions 2-4.  No; proceed to the next question. 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing,
excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?

Yes, WPCP is required; skip questions 3-4.  No; proceed to the next question. 

3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of
the facility? (Projects such as pipeline/utility replacement)

Yes, WPCP is required; skip question 4.  No; proceed to the next question. 

4. Does the project only include the following Permit types listed below?

• Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit,
Spa Permit.

• Individual Right of Way Permits that exclusively include only ONE of the following activities: water service, sewer lateral,
or utility service.

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of the following
activities: curb ramp, sidewalk and driveway apron replacement, potholing, curb and gutter replacement, and retaining
wall encroachments.

 Yes, no document is required. 

Check one of the boxes below and continue to Part B 

 If you checked “Yes” for question 1, an SWPPP is REQUIRED – continue to Part B 

If you checked “No” for question 1 and checked “Yes” for question 2 or 3, a WPCP is REQUIRED. If the project 
proposes less than 5,000 square feet of ground disturbance AND has less than a 5-foot elevation change over the 
entire project area, a Minor WPCP may be required instead. Continue to Part B 

If you check “No” for all questions 1-3 and checked “Yes” for question 4, Part B does not apply, and no 
document is required. Continue to Section 2. 

1 More information on the City’s construction BMP requirements as well as CGP requirements can be found at 
http://www.sandiego.gov/stormwater/regulations/index.shtml 

FORM 

DS-560 
September 2021 

CLEAR FORM 

P1

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.waterboards.ca.gov/
https://www.waterboards.ca.gov/
http://www.sandiego.gov/stormwater/regulations/index.shtml
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DS-560 (09-21) 

PART B – Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. The city reserves the 
right to adjust the priority of projects both before and after construction. Construction projects are assigned an inspection frequency 
based on if the project has a “high threat to water quality.” The City has aligned the local definition of “high threat to water quality” to 
the risk determination approach of the State Construction General Permit (CGP). The CGP determines risk level based on project 
specific sediment risk and receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requirements that apply to projects; 
rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete Part B and continue to Section 2 

1. ASBS

A. Projects located in the ASBS watershed.

2. High Priority

A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the
ASBS watershed.

B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed.

3. Medium Priority

A. Projects that are not located in an ASBS watershed or designated as a High priority site.
B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed.
C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management

area.

4. Low Priority

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.

Section 2: Construction Stormwater BMP Requirements 

Additional information for determining the requirements is found in the Stormwater Standards Manual. 

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects” 
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs. 

• If “yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP
Requirements.”

• If “no” is checked for all the numbers in Part C: Continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not
have the potential to contact stormwater?

Yes  No 

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

Yes  No 

3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface
replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footprint,
and routine replacement of damaged pavement (grinding, overlay and pothole repair).

Yes  No 

CLEAR FORM 

P2

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
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PART D – PDP Exempt Requirements 

PDP Exempt projects are required to implement site design and source control BMPs. 

• If “yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.”
• If “no” is checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:

• Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or;

• Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;
• Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the

City’s Stormwater Standards manual?

Yes, PDP exempt requirements apply  No, proceed to next question

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?

Yes, PDP exempt requirements apply  No, proceed to next question 

PART E – Determine if Project is a Priority Development Project (PDP) 

Projects that match one of the definitions below are subject to additional requirements, including preparation of a Stormwater Quality 
Management Plan (SWQMP). 

• If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
• If “no” is checked for every number in Part E, continue to Part F and check the box labeled “Standard Development Project.”

1. New development that creates 10,000 square feet or more of impervious surfaces collectively over
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
commercial, industrial, residential, mixed-use, and public development projects on public or private land.

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (SIC) 5812), and where the land
development creates and/or replaces 5,000 square feet or more of impervious surface.

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site) and where the development will grade on
any natural slope that is twenty-five percent or greater.

5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site).

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The
project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the
project site).

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

P3

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.osha.gov/sic-manual/5812#:%7E:text=Establishments%20primarily%20engaged%20in%20the,also%20included%20in%20this%20industry.
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7. New development or redevelopment discharging directly to an environmentally sensitive area. The
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site),
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow
that is conveyed overland a distance of 200 feet or less from the project to the ESA, or conveyed in a pipe or
open channel any distance as an isolated flow from the project to the ESA (i.e. not commingled with flows
from adjacent lands).

8. New development or redevelopment projects of retail gasoline outlet (RGO) that create and/or
replaces 5,000 square feet of impervious surface. The development project meets the following criteria:
(a) 5,000 square feet or more or (b) has a projected Average Daily Traffic (ADT) of 100 or more vehicles per
day.

9. New development or redevelopment projects of an automotive repair shop that creates and/or
replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one
of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 7532-7534 or 7536-7539.

10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas.

PART F – Select the appropriate category based on the outcomes of Part C through Part E 

1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS

2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance.

3. The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance.

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if
the project requires hydromodification plan management.

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

P4

http://www.sandiego.gov/development-services
https://www.osha.gov/sic-manual/5013
https://www.osha.gov/sic-manual/5014
https://www.osha.gov/sic-manual/5541
https://www.osha.gov/data/sic-manual/major-group-75
https://www.osha.gov/data/sic-manual/major-group-75
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
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Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements 

Form I-1 

Project Identification 
Project Name: 
Permit Application Number: Date: 

Determination of Requirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 

Answer each step below, starting with Step 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 
Step 1: Is the project a "development 
project"? See Section 1.3 of the manual 
(Part 1 of Storm Water Standards)  for 
guidance. 

� Yes Go to Step 2. 

� No Stop. Permanent BMP 
requirements do not apply. No 
SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 
To answer this item, see Section 1.4 of the 
manual in its entirety for guidance AND 
complete Form DS-560, Storm Water 
Requirements Applicability Checklist.

� Standard 
Project 

Stop. Standard Project 
requirements apply 

� PDP PDP requirements apply, including 
PDP SWQMP. Go to Step 3. 

PDP 
Exempt 

Stop. Standard Project 
requirements apply. Provide 
discussion and list any additional 
requirements below.  

Discussion / justification, and additional requirements for exceptions to PDP definitions, if 
applicable: 
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Form I-1 Page 2 of 2 
Step Answer Progression 

Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Consult the City Engineer to 
determine requirements.  
Provide discussion and identify 
requirements below. Go to Step 4. 

� No BMP Design Manual PDP 
requirements apply. Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior 
lawful approval does not apply): 

Step 4. Do hydromodification control 
requirements apply? 
See Section 1.6 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to Step 5. 

� No Stop. PDP structural BMPs required 
for pollutant control (Chapter 5) 
only. Provide brief discussion of 
exemption to hydromodification 
control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Step 5. Does protection of critical coarse 
sediment yield areas apply? 
See Section 6.2 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

� No Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 
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HMP Exemption Exhibit
Attach a HMP Exemption Exhibit that shows direct storm water runoff discharge from the 

project site to HMP exempt area.  Include project area, applicable underground storm drain line 
and/or concrete lined channels, outfall information and exempt waterbody. 

Reference applicable drawing number(s). 

Exhibit must be provided on 11"x17" or larger paper.
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Site Information Checklist 
For PDPs 

Form I-3B 

Project Summary Information 
Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed Select One: 
� San Dieguito River 
� Penasquitos 
� Mission Bay 
� San Diego River 
� San Diego Bay 
� Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Project Area 
(total area of Assessor's Parcel(s) associated 
with the project or total area of the right-of-
way) 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 
(Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 
The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

________ % 
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Form I-3B Page 2 of 11 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 
� Existing development  
� Previously graded but not built out  
� Agricultural or other non-impervious use  
� Vacant, undeveloped/natural 
Description / Additional Information: 

Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 
� Non-Vegetated Pervious Areas 
� Impervious Areas 
Description / Additional Information: 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 
� NRCS Type B 
� NRCS Type C 
� NRCS Type D 
Approximate Depth to Groundwater: 
� Groundwater Depth < 5 feet 
� 5 feet < Groundwater Depth < 10 feet 
� 10 feet < Groundwater Depth < 20 feet 
� Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select all that apply): 
� Watercourses 
� Seeps 
� Springs 
� Wetlands 
� None 
Description / Additional Information: 
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Form I-3B Page 3 of 11 
Description of Existing Site Topography and Drainage 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
1. Whether existing drainage conveyance is natural or urban;
2. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite

drainage areas, design flows, and locations where offsite flows enter the project site and
summarize how such flows are conveyed through the site;

3. Provide details regarding existing project site drainage conveyance network, including
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide
summary of the pre-project drainage areas and design flows to each of the existing runoff
discharge locations.

Descriptions/Additional Information 

15     The City of San Diego | Storm Water Standards              
          Form I-3B |  January 2018 Edition  

Project Name:



Form I-3B Page 4 of 11 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

List/describe proposed pervious features of the project (e.g., landscape areas): 

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 
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Form I-3B Page 5 of 11 
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 
and constructed channels, and the method for conveying offsite flows through or around the 
proposed project site. Identify all discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the discharge locations. Provide a 
summary of pre and post-project drainage areas and design flows to each of the runoff discharge 
locations. Reference the drainage study for detailed calculations. 

Description / Additional Information: 
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Discharge Points #1 & 2 

   Drainage Area (acres) 100 Yr Flow (cfs) 

Discharge 

Point(s) # 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change 

from Existing 

Condition 

1 3.34   15.40     

2 2.20 5.66 8.45 26.10   

Total 5.54 5.66 23.85 26.10 9.43% 

 



Form I-3B Page 6 of 11 
Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
� Onsite storm drain inlets  
� Interior floor drains and elevator shaft sump pumps 
� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/outdoor pesticide use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 
� Vehicle and equipment cleaning 
� Vehicle/equipment repair and maintenance 
� Fuel dispensing areas 
� Loading docks 
� Fire sprinkler test water 
� Miscellaneous drain or wash water 
� Plazas, sidewalks, and parking lots 

Description/Additional Information: 
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Form I-3B Page 7 of 11 
Identification and Narrative of Receiving Water 

Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, 
lagoon, lake or reservoir, as applicable) 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge 
locations 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations 

Provide distance from project outfall location to impaired or sensitive receiving waters 

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 
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Form I-3B Page 8 of 11 
Identification of Receiving Water Pollutants of Concern 

List any 303(d) impaired water bodies within the path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) 
causing impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for 
the impaired water bodies: 

303(d) Impaired Water Body 
(Refer to Appendix K) 

Pollutant(s)/Stressor(s) (Refer to 
Appendix K) 

TMDLs/WQIP Highest Priority 
Pollutant (Refer to Table 1-4 in 

Chapter 1) 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)
Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Pollutant 
Not Applicable to the 

Project Site 
Anticipated from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 
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Form I-3B Page 9 of 11 
Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6)? 
� Yes, hydromodification management flow control structural BMPs required. 
� No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption 
by the WMAA for the watershed in which the project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm 
water conveyance system from the project site to an exempt water body. The exhibit should include 
details about the conveyance system and the outfall to the exempt water body. 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream 
area draining through the project footprint? 
� Yes 
� No 
Discussion / Additional Information: 
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Form I-3B Page 10 of 11 
Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management 
(see Section 6.3.1). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
� No, the low flow threshold is 0.1Q2 (default low flow threshold) 
� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
If a geomorphic assessment has been performed, provide title, date, and preparer: 

Discussion / Additional Information: (optional) 
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Form I-3B Page 11 of 11 
Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous 
sections as needed. 
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Source Control BMP Checklist 
for PDPs 

Form I-4B 

Source Control BMPs 
All development projects must implement source control BMPs where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water 
Standards) for information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 
• "Yes" means the project will implement the source control BMP as described in Chapter 4

and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.
• "No" means the BMP is applicable to the project but it is not feasible to implement.

Discussion / justification must be provided.
• "N/A" means the BMP is not applicable at the project site because the project does not

include the feature that is addressed by the BMP (e.g., the project has no outdoor materials
storage areas). Discussion / justification may be provided.

Source Control Requirement Applied? 
4.2.1 Prevention of Illicit Discharges into the MS4 ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.1 not implemented: 

4.2.2 Storm Drain Stenciling or Signage ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.2 not implemented: 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run-
On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.3 not implemented: 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.4 not implemented: 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.5 not implemented: 
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Form I-4B Page 2 of 2 
Source Control Requirement Applied? 

4.2.6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each 
source listed below) 

On-site storm drain inlets ☐ Yes ☐ No ☐ N/A
Interior floor drains and elevator shaft sump pumps ☐ Yes ☐ No ☐ N/A
Interior parking garages ☐ Yes ☐ No ☐ N/A
Need for future indoor & structural pest control ☐ Yes ☐ No ☐ N/A
Landscape/Outdoor Pesticide Use ☐ Yes ☐ No ☐ N/A
Pools, spas, ponds, decorative fountains, and other water features ☐ Yes ☐ No ☐ N/A
Food service ☐ Yes ☐ No ☐ N/A
Refuse areas ☐ Yes ☐ No ☐ N/A
Industrial processes ☐ Yes ☐ No ☐ N/A
Outdoor storage of equipment or materials ☐ Yes ☐ No ☐ N/A
Vehicle/Equipment Repair and Maintenance ☐ Yes ☐ No ☐ N/A
Fuel Dispensing Areas ☐ Yes ☐ No ☐ N/A
Loading Docks ☐ Yes ☐ No ☐ N/A
Fire Sprinkler Test Water ☐ Yes ☐ No ☐ N/A
Miscellaneous Drain or Wash Water ☐ Yes ☐ No ☐ N/A
Plazas, sidewalks, and parking lots ☐ Yes ☐ No ☐ N/A
SC-6A: Large Trash Generating Facilities ☐ Yes ☐ No ☐ N/A
SC-6B: Animal Facilities ☐ Yes ☐ No ☐ N/A
SC-6C: Plant Nurseries and Garden Centers ☐ Yes ☐ No ☐ N/A
SC-6D: Automotive Facilities ☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for all "No" answers shown above. 
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Site Design BMP Checklist 
for PDPs 

Form I-5B 

Site Design BMPs 
All development projects must implement site design BMPs where applicable and feasible. See 
Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for 
information to implement site design BMPs shown in this checklist. 
Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the BMP Design Manual. Discussion / justification is not required.

• "No" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.

• "N/A" means the BMP is not applicable at the project site because the project does not
include the feature that is addressed by the BMP (e.g., the project site has no existing natural
areas to conserve). Discussion / justification may be provided.

A site map with implemented site design BMPs must be included at the end of this checklist. 
Site Design Requirement Applied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.1 not implemented: 

1-1 Are existing natural drainage pathways and hydrologic
features mapped on the site map? 

☐ Yes ☐ No

1-2 Are trees implemented? If yes, are they shown on the site
map? 

☐ Yes ☐ No

1-3 Implemented trees meet the design criteria in 4.3.1 Fact
Sheet (e.g. soil volume, maximum credit, etc.)? 

☐ Yes ☐ No

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and
SD-1 Fact Sheet in Appendix E? 

☐ Yes ☐ No

4.3.2 Have natural areas, soils and vegetation been conserved? ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.2 not implemented: 

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 2 of 4 
Site Design Requirement Applied? 

4.3.3 Minimize Impervious Area ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.3 not implemented: 

4.3.4 Minimize Soil Compaction ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.4 not implemented: 

4.3.5 Impervious Area Dispersion ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.5 not implemented: 

5-1 Is the pervious area receiving runon from impervious area
identified on the site map? 

☐ Yes ☐ No

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact
Sheet in Appendix E (e.g. maximum slope, minimum length, 
etc.) 

☐ Yes ☐ No

5-3 Is impervious area dispersion credit volume calculated using
Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E? 

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 3 of 4 
Site Design Requirement Applied? 

4.3.6 Runoff Collection ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.6 not implemented: 

6a-1 Are green roofs implemented in accordance with design 
criteria in 4.3.6A Fact Sheet? If yes, are they shown on 
the site map? 

☐ Yes ☐ No

6a-2 Is the green roof credit volume calculated using Appendix 
B.2.1.2 and 4.3.6A Fact Sheet in Appendix E?

☐ Yes ☐ No

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.6B Fact Sheet? If yes, are they shown 
on the site map? 

☐ Yes ☐ No

6b-2 Is the permeable pavement credit volume calculated 
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix 
E? 

☐ Yes ☐ No

4.3.7 Landscaping with Native or Drought Tolerant Species ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.7 not implemented: 

4.3.8 Harvest and Use Precipitation ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.8 not implemented: 

8-1 Are rain barrels implemented in accordance with design
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the 
site map? 

☐ Yes ☐ No

8-2 Is the rain barrel credit volume calculated using Appendix
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 4 of 4 
Insert Site Map with all site design BMPs identified: 
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Summary of PDP Structural BMPs Form I-6 
PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the 
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm 
water pollutant control must be based on the selection process described in Chapter 5. PDPs 
subject to hydromodification management requirements must also implement structural BMPs for 
flow control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 
storm water pollutant control and flow control for hydromodification management can be achieved 
within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the 
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity 
(see Chapter 7 of the BMP Design Manual). 

Use this form to provide narrative description of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structural BMP 
summary information sheet (page 3 of this form) for each structural BMP within the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

(Continue on page 2 as necessary.) 
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Form I-6 Page 2 of 
(Continued from page 1) 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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3 The City of San Diego | Storm Water Standards 
Form I-6 | January 2018 Edition 

Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 



4 The City of San Diego | Storm Water Standards 
Form I-6 | January 2018 Edition 

Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 | January 2018 Edition 

Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Attachment 1 
Backup For PDP Pollutant 

Control BMPs 

This is the cover sheet for Attachment 1. 
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Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 1a 
DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

Attachment 1b 

Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

Attachment 1c 

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

Attachment 1d 

Infiltration Feasibility Information.  
Contents of Attachment 1d depend on the 
infiltration condition: 

• No Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A (optional)
o Form I-8B (optional)

• Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A
o Form I-8B

• Full Infiltration Condition:
o Form I-8A
o Form I-8B
o Worksheet C.4-3
o Form I-9

Refer to Appendices C and D of the 
BMP Design Manual for guidance. 

Included 

Not included because the 
entire project will use 
harvest and use BMPs 

Attachment 1e 
Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 

Included 

Included 
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Use this checklist to ensure the required information has been included on 
the DMA Exhibit: 

The DMA Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 
Existing topography and impervious areas 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize 

imperviousness 
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA 

areas (square footage or acreage), and DMA type (i.e., drains to BMP, self-
retaining, or self-mitigating) 

Potential pollutant source areas and corresponding required source controls 
(see Chapter 4, Appendix E.1, and Form I-3B) 

Structural BMPs (identify location, type of BMP, size/detail, and include cross- 
section) 
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Harvest and Use Feasibility Checklist Worksheet B.3-1 : Form I-7

1. Is there a demand for harvested water (check all that apply) at the project site that is
reliably present during the wet season?

Toilet and urinal flushing   
Landscape irrigation   
Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a
period of 36 hours. Guidance for planning level demand calculations for toilet/urinal
flushing and landscape irrigation is provided in Section B.3.2.
[Provide a summary of calculations here]

3. Calculate the DCV using worksheet B-2.1.
DCV = __________ (cubic feet)
[Provide a summary of calculations here]

3a. Is the 36-hour 
demand greater than or 
equal to the DCV? 

 Yes         /       No 

3b. Is the 36-hour demand greater 
than 0.25DCV but less than the full 
DCV?  

 �  Yes     /          No 

3c. Is the 36-
hour demand 
less than 
0.25DCV?  

 Yes 

Harvest and use appears to 
be feasible. Conduct more 
detailed evaluation and 
sizing calculations to 
confirm that DCV can be 
used at an adequate rate to 
meet drawdown criteria. 

Harvest and use may be feasible. Conduct 
more detailed evaluation and sizing 
calculations to determine feasibility. 
Harvest and use may only be able to be 
used for a portion of the site, or 
(optionally) the storage may need to be 
upsized to meet long term capture targets 
while draining in longer than 36 hours. 

Harvest and 
use is 
considered to 
be infeasible. 

Is harvest and use feasible based on further evaluation?  
Yes, refer to Appendix E to select and size harvest and use BMPs.   
No, select alternate BMPs. 



Modified ETWU = (ET0wet) x [[∑(PF x HA)/IE] + SLA] x 0.015

0.90

Plant Water Use Type Plant Factor

Low 0.1 - 0.2

Moderate 0.3 - 0.7

High 0.80

SLA 1.00

Hydrozone

Plant Water Use 

Type (s) (low, 

medium, high) Plant Factor (PF)

Hydrozone Area 

(HA) (ft
2
) PF x HA (ft

2
)

 1 Low 0.10 10,384 1,038

2 Moderate 0.30 0 0

 3 High 0.80 0 0

1,038

 SLA 1 0 0

Sum 1,038

Results

Modified ETWU= 47                             gal

6                               cf

36 hr Demand= 9                               cf

 Enter Irrigation Efficiency (IE)

Modified Estimated Total Water Use Calculation



Toilet & Urinal Water Usage Calculation 

Land Use Type: Medical Building

Total Toilets = 14

Total Urinals = 2

Item

Flushes/Day 

(gallons/day)

Daily Water Use 

(gal)

Toilet Flushing 18.5 259                          

Urinals 16 32                            

Total Daily Volume 291                          

36 Hours Damand 873                          gal

117                          cf

Total 36 hr Demand = 126                          cf



















DMAs #3.1, 3.2,3.3, 3.4,3.5, 3.6, 3.7, 3.8, & 3.9 (BMP #2)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor

Impervious 115,226 0.90 103,703

Landscape 21,153 0.10 2,115

Gravel/DG 0 0.30 0

Total 136,379 105,819 0.776

3.13 Acres

Project: Sharp MMC Pk 3A



Project: Sharp MMC Pk 3A

DMAs #3.1, 3.2,3.3, 3.4,3.5, 3.6, 3.7, 3.8, & 3.9 (BMP #2)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58 inches

2 Area tributary to BMP (s) A= 3.13 acres

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.776 unitless

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0 cubic-feet

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0 cubic-feet

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= 5115 cubic-feet

Design Capture Volume Worksheet B.2-1



Project Name

BMP ID

Sizing Method for Pollutant Removal Criteria

1 136,379 sq. ft.

2 0.776

3 0.58 inches

4 5115 cu. ft.

5 6 inches

6 18 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 5 in/hr.

12 6 hours

13 30 inches

15 45.6 inches

16 7673 cu. ft.

17 2019 sq. ft.

18 3836 cu. ft.

19 2951 sq. ft.

20 0.03

21 3175 sq. ft.

22 3175 sq. ft.

23 3285 sq. ft.

24 Is Line 23 ≥ Line 22?

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if the

aggregate is not over the entire bottom surface area

Freely drained pore storage of the media

Porosity of aggregate storage

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Sharp MMC PK 3A & 7A

BMP #2

Worksheet B.5-1 

Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters

Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33

fine aggregate sand thickness to this line for sizing calculations

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no

outlet control; if the filtration rate is controlled by the outlet use the outlet controlled

rate (includes infiltration into the soil and flow rate through the outlet structure)

which will be less than 5 in/hr.)

Baseline Calculations

Required Storage (surface + pores) Volume [0.75 x Line 4]

Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 

15.6

Total Depth Treated [Line 13 + Line 14]

Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]

Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

Allowable routing time for sizing

Yes, Performance Standard is Met

Required Footprint  [Line 18/ Line 14] x 12

Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 

sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]

Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Provided BMP Footprint

10/6/2022 Version 1.0 - June 2017



BMP #4 (DMA #4.1, 4.2 & 4.3) (PC and HMP Control)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor
Impervious 22,180 0.90 19,962
Landscape 6,918 0.10 692
Gravel/DG 0 0.30 0
Total 29,098 20,654 0.710

0.67 Acres

Project: Sharp MMC Pk 3A



Project: Sharp MMC Pk 3A

BMP #4 (DMA #4.1, 4.2 & 4.3) (PC and HMP Control)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58 inches

2 Area tributary to BMP (s) A= 0.67 acres

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.710 unitless

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0 cubic-feet

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0 cubic-feet

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= 998 cubic-feet

Design Capture Volume Worksheet B.2-1



Project Name

BMP ID
Sizing Method for Pollutant Removal Criteria

1 29,098 sq. ft.

2 0.71

3 0.58 inches

4 999 cu. ft.

5 12 inches

6 18 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.05 in/hr.

12 6 hours

13 0.3 inches

15 21.9 inches

16 1498 cu. ft.

17 821 sq. ft.

18 749 cu. ft.

19 416 sq. ft.

20 0.03

21 620 sq. ft.

22 620 sq. ft.

23 1985 sq. ft.

24 Is Line 23 ≥ Line 22? Yes, Performance Standard is Met

Required Footprint  [Line 18/ Line 14] x 12

Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 

sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]

Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Provided BMP Footprint

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no

outlet control; if the filtration rate is controlled by the outlet use the outlet controlled

rate (includes infiltration into the soil and flow rate through the outlet structure)

which will be less than 5 in/hr.)

Baseline Calculations

Required Storage (surface + pores) Volume [0.75 x Line 4]

Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 

21.6

Total Depth Treated [Line 13 + Line 14]

Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]

Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

Allowable routing time for sizing

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if the

aggregate is not over the entire bottom surface area

Freely drained pore storage of the media

Porosity of aggregate storage

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Sharp MMC PK 3A

BMP #4 (DMA 4.1, 4.2, 4.3)

Worksheet B.5-1 

Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters

Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33

fine aggregate sand thickness to this line for sizing calculations

10/6/2022 Version 1.0 - June 2017
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AtD Altamont clay, 9 to 15 
percent slopes, warm 
MAAT, MLRA 20

C 1.5 0.1%

CcC Carlsbad-Urban land 
complex, 2 to 9 
percent slopes

B 7.4 0.3%

CfB Chesterton fine sandy 
loam, 2 to 5 percent 
slopes

D 53.4 2.4%

CgC Chesterton-Urban land 
complex, 2 to 9 
percent slopes

D 1,168.5 52.6%

DcD Diablo-Urban land 
complex, 5 to 15 
percent slopes

D 14.5 0.7%

GP Gravel pits 0.2 0.0%

OhC Olivenhain cobbly loam, 
2 to 9 percent slopes

D 6.3 0.3%

OhE Olivenhain cobbly loam, 
9 to 30 percent slopes

D 72.8 3.3%

OhF Olivenhain cobbly loam, 
30 to 50 percent 
slopes

D 171.5 7.7%

OkC Olivenhain-Urban land 
complex, 2 to 9 
percent slopes

D 5.0 0.2%

OkE Olivenhain-Urban land 
complex, 9 to 30 
percent slopes

D 44.5 2.0%

RdC Redding gravelly loam, 
2 to 9 percent slopes

D 17.5 0.8%

RhC Redding-Urban land 
complex, 2 to 9 
percent slopes

D 358.7 16.1%

Rm Riverwash D 31.7 1.4%

TeF Terrace escarpments 268.3 12.1%

Totals for Area of Interest 2,221.9 100.0%

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 4 of 4
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 2a 
Hydromodification Management 
Exhibit (Required) 

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

Attachment 2b 

Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

Attachment 2c 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

Attachment 2d 

Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected  OR provide a separate map 
showing that the project site is outside of any critical coarse sediment yield areas 
Existing topography 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize imperviousness 
Point(s) of Compliance (POC) for Hydromodification Management 
Existing and proposed drainage boundary and drainage area to each POC (when 
necessary, create separate exhibits for pre-development and post-project 
conditions)
Structural BMPs for hydromodification management (identify location, type of BMP, and 
size/detail). 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



The City of San Diego | Storm Water Standards 
PDP SWQMP Template |  January 2018 Edition 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

Project Name:



T
R

9$
3

9$
3

9$
3

2
;<

*
(1

��
��
��
*
$/

�

��
��'

,$

2
;<

*
(1

��
��
��
�*
$/

��

��
��'

,$

MA
RY

 B
IR

CH

OP
P

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

RE
HA

B

KE
Y 

PL
AN

CIVIL  STRUCTURAL  SURVEY  PLANNING
9449 BALBOA AVE, STE 270
SAN DIEGO, CA 92123619.299.5550

8

J

76

11

11

11

11

13

I

G

3

J

P
A

C
K

A
G

E
 7

A
-

C
U

P

P
A

C
K

A
G

E
 7

A
-

C
U

P

P
A

C
K

A
G

E
 7

A
-

C
U

P

P
A

C
K

A
G

E
 7

A
-

C
U

P

P
A

C
K

A
G

E
 3

A
-

(C
U

P
)

P
A

C
K

A
G

E
 3

A
-

(C
U

P
)

P
A

C
K

A
G

E
 3

A
-

(C
U

P
)



N
ea

re
st

 C
C

S
Y

A

P
ro

je
ct

 S
ite



Project Name: Sharp MMC- PK 3A & 7A

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN):

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 136,874

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1
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Project Name: Sharp MMC - Package 3A & 7A

Project Applicant: BWE Inc.

BMP Name: BMP #3

From HMP Analysis (hand calculation method)

Sizing calculations assuming 100% voids

Storage Depth, d (ft) 4 Per standard

HMP Volume Depth, dhmp (ft) = d*7/8 3.5

Required HMP Volume @ 3.5' depth, (CF) - V 14,087                                From HMP Analysis

Void Ratio (100%) 1

Required Surface area A, (sf)  = V/dhmp 4,025                                              

Required Volume @ 4' depth including 0.5' Freeboard 16,099                                

Permavoid Sizing 

Void ratio 0.95 Per Manufacturer

Required gross PV Volume for HMP Control @ 3.5' depth, 

V1 (cf) = V/0.95

14,828                                            

Required PV Surface area for HMP control @ 3.5' depth, 

A1 (sf)= 

4,237                                              

Required gross volume at 4' depth (including 0.5' 

Freeboard), V2 (cf) = A1*d
16,947                                

Volume of single unit (cf) = 2.32'*1.16'*0.49' 1.32

Total units required = 12,851                                            

Permavoid Area per plan 4,250                                              

Net Vol. provided at 3.5' and 0.95 void ratio (cf) 14,131                                           

Gross Volume of Permavoid at 4'  (cf) 17,000                                           



Project Name: Sharp MMC - PK 3A

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN):

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 29,098

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1
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Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 
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Attachment 
Sequence 

Contents Checklist 

Attachment 3 
Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 
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      PDP SWQMP Template |  January 2018 Edition

Project Name:

Indicate which Items are Included: 



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

   THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 
THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

_______________________________________ 
_______________________________________ 
_______________________________________ 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

(THIS SPACE IS FOR RECORDER’S USE ONLY) 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and       

______________________________________________________________________________________________________________________; 

the owner or duly authorized representative of the owner [Property Owner] of property located at 

_______________________________________________________________________________________________________________________ 
(PROPERTY ADDRESS) 

 and more particularly described as: 

_______________________________________________________________________________________________________________________ 
(LEGAL DESCRIPTION OF PROPERTY) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter 

14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards, to enter into a Storm Water 

Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and 

maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMPs] prior to the 

issuance of construction/grading permits. The Maintenance Agreement is intended to ensure the establishment and 

maintenance of Permanent Storm Water BMPs on site, as described in the attached exhibit(s), the project’s Storm 

Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing No(s), or Building Plan 

Project No(s): ________________________________________________________________. 

Property Owner wishes to obtain a building/engineering/grading permit according to the Grading and/or Improve-

ment Plan Drawing No(s) or Building Plan Project No(s): ______________________________________________________. 

   APPROVAL NUMBER: 
 _______________________ 

   ASSESSOR’S PARCEL NUMBER: 
 ________________________________ 

  PROJECT NUMBER: 
   ____________________ 

ConƟnued on Page 2 



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

THE CITY OF SAN DIEGO 

APPROVED: 

_______________________________________________ 

_______________________________________________ 

_______________________________________________ 

(PRINT NAME) 

(DEPUTY CITY ENGINEER SIGNATURE) 

(DATE) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGEMENT PER CIVIL CODE SEC. 1180 ET.SEQ. 

Page 2 of 2           City of San Diego * Development Services Department * Storm Water Management & Discharge Control Agreement 

NOW, THEREFORE, the parties agree as follows: 

Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[OMP] for Permanent Storm Water BMPs, satisfactory to the City, according to the attached exhibit(s), consistent 
with the Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 
______________________________________. 

Property Owner shall install, maintain, and repair or replace all Permanent Storm Water BMPs within the proper-
ty, according to the OMP guidelines as described in the attached exhibit(s), the project’s SWQMP, and Grading 
and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) ____________________________________. 

Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon request at any time. 

1. 

3. 

2. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and 
shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

See Attached Exhibit(s): _______________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

(PROPERTY OWNER SIGNATURE) 

(PRINT NAME AND TITLE) 

(COMPANY/ORGANIZATION NAME) 

(DATE) 



Attachment 3: For private entity operation and maintenance, Attachment 3 must 
include a Storm Water Management and Discharge Control Maintenance Agreement (Form 
DS-3247). The following information must be included in the exhibits attached to the 
maintenance agreement: 

Vicinity map 
Site design BMPs for which DCV reduction is claimed for meeting the pollutant 

control obligations. 
BMP and HMP location and dimensions 
BMP and HMP specifications/cross section/model 
Maintenance recommendations and frequency 
LID features such as (permeable paver and LS location, dim, SF). 

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:





Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 
of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

Include landscaping plan sheets showing vegetation requirements for vegetated 
structural BMP(s) 

All BMPs must be fully dimensioned on the plans 
When proprietary  BMPs are used, site specific cross section with outflow, inflow  

and model number shall be provided. Broucher photocopies are not allowed. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition
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Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 
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1. Purpose 
 

The purpose of this drainage study is to analyze the existing and proposed drainage 

patterns, and peak flow rates for the Sharp MMC Campus redevelopment site in the City 

of San Diego, California. This study also provides recommendation(s) to mitigate drainage 

impacts due to the redevelopment. Post development peak flow rates are mitigated to their 

predevelopment condition level for this purpose.   

 

To determine the drainage impacts of the proposed redevelopment on the existing drainage 

patterns, the pre- and post-peak flow rates are analyzed and compared for the 100-year 

storm event using the Rational Method. 50-year storm event is also analyzed to perform 

the hydraulic analysis of the proposed storm drain system within the public Right of Way. 

This report has been prepared in accordance with the requirements of the City of San Diego 

Hydrology Manual.  

 

2. Project Background 
 

This multi-phased development project will be constructed in a series of “Packages” 

corresponding to similarly named grading plan submittals.   

 

This study covers Package 4 Stephen Birch/Emergency Department Expansion, which in 

addition to  Package 5A New Central Plant, have been submitted and been reviewed by the 

City under SCR project number 677608 for CUP 11504/PDP 11505-88-0253/88-1297. 

 

Package 3A Mary Birch Addition, Package 7A New Tower, and Package 8 Concourse 

Area, which have been submitted and reviewed as a Conditional Use Permit (CUP) and 

Planned Development Permit (PDP) amendment. 

 

This report’s Proposed Condition calculations analyze the ultimate built-out condition of 

all Packages. 

 

The Federal Emergency Management Agency (FEMA) categorizes the project site as Zone 

X, where Zone X is area determined to be outside the 500-year floodplain. Appendix E 

illustrates the FEMA floodplain mapping within the vicinity of the project site.  

 

The site does not consist of, nor will this project disturb any Waters of the United States.  

Therefore, the site is not subject to the Regional Water Quality Control Board requirements 

under the Federal Clean Water Act Section 401 or 404.  

 

3. Existing Condition 

The existing site is located at the southeast corner of the intersection of Health Center Drive 

and Frost Street in the City of San Diego, CA 92123 in San Diego, California. See 

Appendix A for Vicinity and Imagery Maps. 



 

Most of the site area is already developed and covered mainly by buildings, pavements, 

walkways and landscaping. Site topography is relatively flat and generally slopes from east 

to west and north to south. Northerly portion of the site drains to northwest corner of the 

site via an existing storm drain system prior to discharging offsite.  Majority of the 

southerly portion of the site surface flows to Birmingham Way via an existing curb outlet. 

The runoff from the proposed central plant site discharges west via an existing storm drain 

system.  

 

The hydrology of the site area can be analyzed at five distinct Discharge Points as described 

in the following paragraphs.  

 

Discharge Point #1 is the confluence point for runoff from the central part of the site. The 

existing Central Energy Plant (CEP), existing tower, and loading dock areas contribute to 

this point.  An existing 24” storm drain system collects runoff from this area and discharges 

west in the current condition, and ultimately to Mission Bay via Tecalote Creek.  However, 

historical topographic maps indicate that this area used to surface flow south to 

Birmingham Way and the San Diego River. 

 

Discharge Point #2 is located the intersection of Birmingham Way and Meadow Lark 

Drive.  This location currently receives runoff from the asphalt roadway and adjacent 

buildings south of the existing loading dock, as well as the existing surface parking lot west 

of the Sharp Knollwood Building.  There are currently two minor discharge points at this 

location – one at Meadow Lark Drive and one at Birmingham Way.  However, based on 

the historic drainage pattern these two minor discharge points are analyzed as a single 

discharge point in Birmingham Way.  Drainage Basin “A” is associated with Discharge 

Point 2.  

 

Discharge point #2 is further divided into 3 different discharge points for analysis purposes. 

These discharge points are designated as 2.1, 2.2 and 2.3. Discharge point 2.1 is located at 

the existing curb outlet whereas, discharge points 2.2 and 2.3 are located at the existing 

driveways. 

 

Discharge Point #3 is analyzed near the intersection of Frost Street and Health Center 

Drive. The existing Stephen Birch building, parking structure south of Frost Street, 

emergency drop-off, and ambulance parking areas contribute runoff to this discharge point.  

Drainage Basin “C” is associated with Discharge Point 3. 

 

Discharge Point #4 receives runoff from the existing Emergency Room Building roof and 

flows towards Health Center Drive via an existing storm drain.  Drainage Basin “D” is 

associated with Discharge Point 4. 

 

Discharge Point #5 is located in the asphalt parking lot southwest of the Sharp 

Rehabilitation Center.  This area receives runoff from the portable building south of the 

Rehabilitation Center, and surrounding asphalt parking lot.  Drainage Basin “E” is 

associated with Discharge Point 5. 



 

See Appendix B for Existing Condition Hydrology Map. 

 

4. Proposed Improvements 
 

The major redevelopment activities include, but are not limited to, clearing and grubbing 

vegetation, demolition, construction of new buildings (Stephen Birch Addition, Mary 

Birch Addition, New Tower, Concourse Addition, Central Plant), paved parking, 

walkways, streets, and landscaping. The demolition activities include mainly the removal 

existing building and the concrete/asphalt pavements. 

 

The associated improvements will also include drainage improvements, and construction 

of Best Management Practices (BMPs).  BMPs such as biofiltration, and detention basins 

are proposed to control pollutant and hydromodification impacts respectively. Detention is 

proposed because the site must comply with the requirements of hydromodification 

management and mitigate the peak flow rates. Runoff from the site does not discharge to 

an exempt system for hydromodification management. 

 

The site is designed to maintain the historical on-site drainage pattern. The runoff from the 

site will continue to discharge to the existing discharge locations, with the exception of 

Discharge Point #1 which is diverted to Discharge Point #2 to match historical patterns. 

 

Because the peak flow rate from the site is mitigated in the proposed condition, the 

redevelopment will not create drainage impacts to the existing receiving storm drain 

system. 

 

Discharge Point #1 is eliminated in the proposed condition. The runoff that was 

contributing to this point in the existing condition is directed south to Birmingham Way 

via the proposed storm drain system. 

  

Discharge Point #2 is the confluence point for site runoff for the area situated south of the 

new tower and existing parking structure near Frost Street. The runoff from existing central 

plant building, proposed new tower, Mary Birch addition, associated surface parking, and 

new loading dock areas contribute to this point.  Runoff from the new tower, loading dock, 

and adjacent asphalt roadway collect near the loading dock and are pumped to a 

Biofiltration BMP which discharges to a proposed 18” storm drain.  The storm drain flows 

south and connects to an existing curb inlet in Birmingham Way.  Drainage Basin “A” is 

associated with Discharge Point #2. 

 

Discharge point #2 is further divided into 2 different discharge points for analysis purposes. 

These discharge points are designated as 2, and 2.1. Discharge point 2.1 is located at the 

existing curb outlet whereas, discharge points 2 is located at the storm drain cleanout at 

node 107. In the ultimate condition, the existing curb outlet is not utilized for conveyance 

of onsite flow. Majority of the site runoff is directed to the BMPs. Therefore, only the 



runoff due to direct precipitation over the area of existing ditch (A=0.006 ac) situated 

upstream is conveyed via this outlet.   

 

Discharge Point #3 continues to receive stormwater from the northwest portion of the site, 

as in the existing condition. The existing Stephen Birch building, new Stephen Birch 

building addition, parking structure south of Frost Street, emergency drop-off, and 

ambulance parking areas contribute runoff to this discharge point.  Two proposed storm 

drains run west along Frost Street, one connected directly to the existing storm drain system 

at health center drive, and one which is routed though BMPs for pollutant and 

hydromodification control.  Discharge Point #3 is associated with Grading Package 4. 

 

Discharge Point #4 receives runoff from the proposed concourse area and is piped west 

towards Health Center Drive via an existing and proposed storm drain system.  Drainage 

Basin “D” is associated with Discharge Point #4 and Grading Package 8. 

 

Discharge Point #5 receives runoff from the proposed Central Energy Plant and 

surrounding asphalt parking lot.  A Modular Wetland Biofiltration BMP and underground 

vault pollutant and hydromodification mitigation for this area.  Drainage Basin “E” and 

Grading Package 5A are associated with Discharge Point #5. 

 

See Appendix C for Proposed Conditions Hydrology Map. 

 

5. Soil Characteristics 
 

Hydrologic analysis is performed by utilizing soil type D. Soil type D has higher runoff 

potential. 

 

See Appendix D for soil map. 

6. Methodology 
 

Rational Method: A rational method analysis was utilized to perform hydrologic 

calculations in this study.  

 

Rational Equation:  Q = C * I * A 

 

Where; 

Q = Peak discharge, cfs 

C = Rational method runoff coefficient  

I = Rainfall intensity, inch/hour 

A = Drainage area, acre 

 

A computer model CivilD is used to automate the hydrology analysis process. This 

computer version of the rational method analysis allows user to develop a node-link model 

of the watershed. CivilD computer program has the capability of performing calculations 



utilizing mathematical functions. These functions are assigned code numbers, which 

appear in the printed results. The code numbers and their corresponding functions are 

described below; 

 

Sub area Hydrologic Processes;  

 

Code 1 - INITIAL subarea input, top of stream 

Code 2 - STREET flow through subarea, includes subarea runoff 

Code 3 - ADDITION of runoff from subarea to stream 

Code 4 - STREET INLET + parallel street & pipe flow + area 

Code 5 - PIPEFLOW  travel time (program estimated pipe size)** 

Code 6 - PIPEFLOW  travel time (user specified pipe size) 

Code 7 - IMPROVED channel travel time (open or box)** 

Code 8 - IRREGULAR channel travel time** 

Code 9 - USER specified entry of data at a point 

Code 10 - CONFLUENCE at downstream point in current stream 

Code 11 - CONFLUENCE of mainstreams 

**NOTE: These options do not include subarea runoff  

**NOTE: (#) - Required pipe size determined by the hydrology program 

 

7. Calculations 
a. Impervious and Pervious Areas  

The impervious and pervious areas are calculated for both the existing and proposed site 

conditions. A summary is shown in Table 7-1.  

 

  Table 7-1 Summary of Areas 

 

Discharge Point #1 & 2 

  

Area (Acres) 
Percent 

Impervious Area 

Percent 

Pervious Area 
 Total  

Impervious 

(Ai) 

Pervious 

(Ap) 

Existing 5.54 5.00 0.54 90.3% 9.7% 

Proposed 5.35 4.32 1.03 80.7% 19.3% 

Percentage 

Change   -13.6% 90.7%     

 

 

 

 

 

 

 

 

 



Discharge Point #3 

  

Area (Acres) 
Percent 

Impervious Area 

Percent 

Pervious Area 
 Total  

Impervious 

(Ai) 

Pervious 

(Ap) 

Existing 2.50 2.00 0.50 80.0% 20.0% 

Proposed 2.40 1.93 0.47 80.4% 19.6% 

Percentage 

Change   -3.5% 19.6%     

 

 

Discharge Point #4 

  

Area (Acres) 
Percent 

Impervious Area 

Percent 

Pervious Area 
 Total  

Impervious 

(Ai) 

Pervious 

(Ap) 

Existing 0.46 0.41 0.05 89.1% 10.9% 

Proposed 0.95 0.72 0.23 75.8% 24.2% 

Percentage 

Change   75.6% 360.0%     

 

The increase in impervious area in proposed condition is due to a minor diversion of 

additional impervious area to Discharge Point #4 in proposed condition.  

 

Discharge Point #5 

  

Area (Acres) 
Percent 

Impervious Area 

Percent 

Pervious Area 
 Total  

Impervious 

(Ai) 

Pervious 

(Ap) 

Existing 2.00 1.60 0.40 80.0% 20.0% 

Proposed 2.00 1.68 0.32 84.0% 16% 

Percentage 

Change   5.0% -20.0%     

 

b. Runoff Coefficient 
 

The coefficients of runoff for the site are determined by utilizing Table A-1 of the City of 

San Diego Drainage Design Manual by assuming commercial type land use and soil type 

D. Similar assumptions are made for both the existing and proposed conditions. Following 

equation is used to determine the revised C value. 

 

The “Revised C” value = (Actual Percentage of Impervious Area)  x  (0.85) 

     (80%) 

Example: 

Actual Imperviousness =  77% 

Tabulated Imperviousness =  80% 



Revised C =   (77 /80 )*0.85 

C =    0.82 

 

 

Table 7-2 Existing and Proposed Runoff Coefficient Value Summary 

 

   Runoff Coefficient 

Discharge 

Point(s) # 

Existing 

Condition 

Proposed 

Condition 

1 0.96  0.86 

2 0.96 0.86 

3 0.85 0.85 

4 0.95 0.81 

5 0.85 0.89 

 

See Appendices B and C for the runoff coefficient calculations. 

 

c. Peak Flow Rates 
The rational method is used to perform the hydrologic analysis. The CivilD computer 

program, which utilizes the rational method of analysis, is used to determine peak flow 

rates in this study.  

 

The peak flow rates for the 100-year storm event are calculated for both existing and 

proposed conditions and results are summarized in Table 7-3 for comparison purpose. The 

existing and proposed condition results (CivilD results) are located in Appendices B and C 

respectively.  

 

 Table 7-3 Existing and Proposed Conditions Peak Flow Rates Summary 

 

Discharge Points #1 & 2 

   Drainage Area (acres) 100 Yr Flow (cfs) 

Discharge 

Point(s) # 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change 

from Existing 

Condition 

1 3.34  - 17.45 - -  

2 2.20 5.35 8.37 24.36  - 

Total 5.54 5.35 25.82 24.36 -5.65% 

 

In the proposed condition the unmitigated peak flow rate due to the 100-year storm event 

can be expected to decrease by 1.46 cfs.  

 

 

 



Discharge Point #3 

Drainage Area (acres) 100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change from Existing 

Condition 

2.50 2.46 11.10 11.21 0.99% 

 

In the proposed condition the unmitigated peak flow rate due to the 100-year storm event 

can be expected to increase by 0.11 cfs. 

 

Discharge Point #4 

Drainage Area (acres) 100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change from Existing 

Condition 

0.46 0.95 2.88 5.32 84.72% 

 

In the proposed condition the unmitigated peak flow rate due to the 100-year storm event 

can be expected to increase by 2.44 cfs.  

 

Discharge Point #5 

Drainage Area (acres) 100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change from Existing 

Condition 

2.00 2.00 9.85 10.02 1.73% 

 

In the proposed condition the unmitigated peak flow rate due to the 100-year storm event 

can be expected to increase by 0.17 cfs.  

 

A slight increase in peak flow rate for most discharge points in the proposed conditions is 

primarily due to the increase in impervious area.  

 

 

 

 

 

 

 

 

 

 

 

 



Discharge and velocity are calculated at each discharge/outlet location. Results are 

tabulated below for discharge point 2 only. Refer to existing and proposed condition 

hydrology exhibits for discharge & velocity for other outlet locations. 

 

Discharge Point 2 (Existing Condition): In the existing condition discharge point #2 is 

further divided into 3 distinct discharge points 2.1, 2.2, and 2.3. Discharges and velocities 

are tabulated below. 

 

 

     100 Yr Storm 

Discharge 

Point(s) # Outlet Description 

Area 

(ac) 

Discharge 

(cfs) Velocity (fps) 

2.1 Existing Curb-Outlet 0.48 1.40 3.33 

2.2 Existing Driveway 0.87 2.52 1.75 

2.3 Existing Driveway 0.85 2.78 3.41 

 

Discharge Point 2 (Proposed Condition): In the proposed condition discharge point #2 is 

further divided into 2 distinct discharge points 2, and 2.1. Discharges and velocities are 

tabulated below. 

 

 

     100 Yr Storm  

Discharge 

Point(s) # Outlet Description Area (ac) 

Discharge 

(cfs) 

Velocity 

(fps) 

2 Proposed Cleanout 5.35 8.13 7.51 

2.1 

Existing Curb-

Outlet 0.006 0.03 0.50 

 

 

d. Detention & Mitigated Flow Rates 
The peak flow rate will be mitigated by routing the flow through underground detention 

basins. Detention basins are proposed to control hydromodification impacts due to 

redevelopment. These detention basins will also be utilized to rout and mitigate the peak 

flow rate for the 100-yr storm event and are summarized in Table 7-4.  

 

 

 

 

 

 

 

 

 

 



 Table 7-4 Detention Summary Table 

   
100-yr Detention Flow Rate (cfs) Approx. 

100-yr 

Detention 

Volume 

Required 

(cf) 

Detention 

Volume 

Provided 

(cf) 

  
Inflow   Outflow Detained 

Discharge 

Location 2 

BMP #3 11.80 1.48 10.32 16,448 16,910 

Discharge 

Location 2 

BMP #4 3.74 2.09 1.65 3,404 5,453 

Discharge 

Location 2 

BMP #10 3.00 0.34 2.66 3,131 3,496 

Discharge 

Location 3 

BMP #5 5.10 0.36 4.74 5,050 5,667 

Discharge 

Location 4 

BMP #12 5.30 2.12 3.18 4,634 4,679 

Discharge 

Location 5 

BMP #8 9.72 4.44 5.28 9,802 10,013 

 
Total 38.66 10.82 27.84 42,469 46,218 

 

The peak flow rates for the 100 year storm event are calculated for mitigated conditions 

with detention are summarized in Table 7-5 for comparison purpose. Results are presented 

separately for discharge points #1/#2 and #4.  

 

Table 7-5 Existing and Proposed Conditions Peak Flow Rates Summary 

 

Discharge Points #1 & 2 

   100 Yr Flow (cfs) 

Discharge 

Point(s) # 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

Proposed 

Condition 

(Mitigated) 

% Change 

from Existing 

Condition 

1 17.45 - - -  

2 8.37 24.36 9.73 -  

Total 25.82 24.36 9.73 -62.32% 

 

In the proposed condition the mitigated peak flow rate due to the 100-year storm event and 

detention provided BMPs #3,#4 and 10 can be expected to decrease by 16.09 cfs.  

 

 

 

 

 

 



Discharge Point #3 
100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

Proposed 

Condition 

(Mitigated) 

% Change from 

Existing Condition 

11.10 11.21 6.74 -39.28% 

 

In the proposed condition the mitigated peak flow rate due to the 100-year storm event and 

detention provided BMP #5 can be expected to decrease by 4.36 cfs.  

 

Discharge Point #4 
100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

Proposed 

Condition 

(Mitigated) 

% Change from 

Existing Condition 

2.88 5.32 2.12 -26.39% 

 

In the proposed condition the mitigated peak flow rate due to the 100-year storm event and 

detention provided BMP #12 can be expected to decrease by 0.68 cfs.  

 

Discharge Point #5 
100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

Proposed 

Condition 

(Mitigated) 

% Change from 

Existing Condition 

9.85 10.02 4.74 -51.88% 

 

In the proposed condition the mitigated peak flow rate due to the 100-year storm event and 

detention provided BMP #8 can be expected to decrease by 5.11 cfs.  

 

Hydraulic Analysis of 18” System: There are no existing storm drain system in the 

proximity of discharge point #2 where proposed underground detention structures/vaults 

can be connected utilizing gravity system. Therefore site runoff from discharge point #2 is 

connected to a first curb inlet situated within RoW of Birmingham Way approximately 285 

feet south of the site. Approximately, 5.52 acres of site area is tributary to this system.  

 

18” storm drain system is proposed at this point because of two reasons, 1) it is situated 

within the public right of way of Birmingham Way, a minimum pipe size and material 

within public RoW is 18” RCP, 2) the receiving storm drain system is 18” and larger system 

cannot be utilized upstream of smaller storm drain system. 

 

The 100-yr peak flow rate for mitigated condition for Discharge Location #2 is 9.73. The 

100-yr mitigated peak flow rate can be conveyed through the 18” pipe.   

 

See appendix C for calculations. 



8. Downstream Drainage Impact Analysis 
The onsite drainage pattern will change in the proposed condition. The runoff will continue 

flowing in the same general direction as in the existing condition. New storm drain system 

is proposed to capture and convey runoff into detention basin for peak flow rate control 

and facilitate site drainage in the proposed condition. 

 

All discharge points are designed with peak 100-year flow rates smaller than the existing 

peak flow rates. Detention basins are proposed to mitigate the peak flow rates. Therefore, 

negative downstream drainage impacts are not anticipated due to the redevelopment.   

9. Conclusion 
Storm water runoff from the site is collected and conveyed by a system of roof downspouts, 

inlets, conduits, and swales. The site is designed to mitigate the stormwater quantity (peak 

flow rate) impacts due to the redevelopment. New storm drain system will be designed to 

convey the runoff from the site. The proposed detention basins are designed to mitigate 

and the peak flow rate due to 100-year storm event.  

 

Total peak 100 year flow rates in the existing and proposed conditions are 49.65 cfs and 

50.91 cfs respectively. But, the mitigated condition peak flow rate from the site is 23.33 

cfs. 

 

The existing drainage pattern changed slightly but runoff discharge points are maintained 

in the proposed condition. Since the redevelopment of the site creates slightly more 

impervious area as compared to existing condition the net increase in peak flow rate is 

minimal and adverse downstream impacts are not anticipated. Detention basins are 

proposed to control peak flow rates at each discharge location.  

10. References 
 

• City of San Diego, Drainage Design Manual, 2017 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX A: 
 

Site Vicinity/Imagery Maps 
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IMAGERY MAP 



 

 

 

 

APPENDIX B: 
 

Existing Condition Runoff Coefficient Calculations 

Existing Condition Hydrology Calculations 

Existing Condition Hydrology Map



Runoff Coefficient Calculation (Existing Condition) 
Project: Sharp MMC Redevelopment

Similar to commercial development

C = 0.85 (Per Table A-1, Soil Class D, Drainage Design Manual)

% imperviousness= 80%

Revised C=

Total  

Area 

Imp. Area 

(Ai)

1 & 2 5.54 5.00 90% 0.96 0.96

3 2.50 2.00 80% 0.85 0.85

4 0.46 0.41 89% 0.95 0.95

5 2.00 1.60 80% 0.85 0.85

*C value for commercial development shall not be less than = 0.5

Example: 

Actual Imperviousness = 77% (per plan)

Tabulated Imperviousness = 80% (Commercial Land Use Per table A-1)

Revised C = (77/80 )*0.85

C = 0.82

Used Runoff 

Coef. (C )

(Actual % Imp./Tabulated % Imp. )*0.85

Discharge Point #

Area (Acres)

Calculated Revised 

Runoff Coeff. (C ) 

Actual % 

Imperviousness



CUP PACKAGES 3A, & 7 ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 EXISTING CONDITION HYDROLOGY ANALYSIS
 ANALYSIS POINT 1
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Initial subarea flow distance  =   54.000(Ft.)
 Highest elevation =  421.000(Ft.)
 Lowest elevation =  413.000(Ft.)
 Elevation difference =    8.000(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     0.75 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.9600)*(  54.000^.5)/(  14.815^(1/3)]=   0.75
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.960



 Subarea runoff =      0.548(CFS)
 Total initial stream area =        0.130(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      0.948(CFS)
 Depth of flow =   0.422(Ft.), Average velocity =   5.323(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.50              0.00
  3              1.00              0.50
 Manning's 'N' friction factor =   0.013
 -----------------------------------------------------------------
 Sub-Channel flow  =      0.948(CFS)
    '     '  flow top width =      0.844(Ft.)
   '     '    velocity=    5.323(Ft/s)
    '     '  area =      0.178(Sq.Ft)
    '     '  Froude number =     2.042 

 Upstream point elevation =   413.000(Ft.)
 Downstream point elevation =   409.000(Ft.)
 Flow length =   146.000(Ft.)
 Travel time  =    0.46 min.
 Time of concentration =    5.46 min.
 Depth of flow =   0.422(Ft.)
 Average velocity =   5.323(Ft/s)
 Total irregular channel flow =     0.948(CFS)
 Irregular channel normal depth above invert elev. =   0.422(Ft.)
 Average velocity of channel(s) =   5.323(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.555(Ft.)
   '     '       '     Critical flow top width =      1.000(Ft.)
   '     '       '     Critical flow velocity=    3.111(Ft/s)
   '     '       '     Critical flow area =      0.305(Sq.Ft)

  Adding area flow to channel
 User specified 'C' value of 0.960 given for subarea
 Rainfall intensity =      4.236(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      0.773(CFS) for    0.190(Ac.)
  Total runoff =      1.320(CFS) Total area =        0.32(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      102.000 to Point/Station      103.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   406.000(Ft.)
 Downstream point/station elevation =   393.000(Ft.)
 Pipe length  =   255.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.320(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     1.320(CFS)
 Normal flow depth in pipe =    3.70(In.)
 Flow top width inside pipe =    8.86(In.)
 Critical Depth =    6.35(In.)
 Pipe flow velocity =      7.73(Ft/s)
 Travel time through pipe =    0.55 min.
 Time of concentration (TC) =     6.01 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Time of concentration =     6.01 min.
 Rainfall intensity =      4.079(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      1.292(CFS) for    0.330(Ac.)
  Total runoff =      2.613(CFS) Total area =        0.65(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      104.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.000(Ft.)
 Downstream point/station elevation =   386.370(Ft.)
 Pipe length  =    89.50(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.613(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     2.613(CFS)
 Normal flow depth in pipe =    4.92(In.)
 Flow top width inside pipe =    8.96(In.)
 Critical Depth =    8.40(In.)
 Pipe flow velocity =     10.57(Ft/s)
 Travel time through pipe =    0.14 min.
 Time of concentration (TC) =     6.15 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      104.000
 **** SUBAREA FLOW ADDITION ****



 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Time of concentration =     6.15 min.
 Rainfall intensity =      4.042(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      0.698(CFS) for    0.180(Ac.)
  Total runoff =      3.311(CFS) Total area =        0.83(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      105.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   386.250(Ft.)
 Downstream point/station elevation =   384.390(Ft.)
 Pipe length  =   218.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.311(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     3.311(CFS)
 Normal flow depth in pipe =    7.98(In.)
 Flow top width inside pipe =   14.97(In.)
 Critical Depth =    8.80(In.)
 Pipe flow velocity =      4.99(Ft/s)
 Travel time through pipe =    0.73 min.
 Time of concentration (TC) =     6.88 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      105.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Time of concentration =     6.88 min.
 Rainfall intensity =      3.872(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      0.818(CFS) for    0.220(Ac.)
  Total runoff =      4.129(CFS) Total area =        1.05(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      105.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Time of concentration =     6.88 min.
 Rainfall intensity =      3.872(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      3.606(CFS) for    0.970(Ac.)
  Total runoff =      7.735(CFS) Total area =        2.02(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      106.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.960 given for subarea
 Time of concentration =     6.88 min.
 Rainfall intensity =      3.872(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.960
 Subarea runoff =      4.907(CFS) for    1.320(Ac.)
  Total runoff =     12.642(CFS) Total area =        3.34(Ac.)
 End of computations, total study area =           3.340 (Ac.)



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 EXISTING CONDITION HYDROLOGY ANALYSIS
 ANALYSIS  POINT 2
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      200.000 to Point/Station      201.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =   77.000(Ft.)
 Highest elevation =  390.000(Ft.)
 Lowest elevation =  389.000(Ft.)
 Elevation difference =    1.000(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     3.62 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*(  77.000^.5)/(   1.299^(1/3)]=   3.62
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      0.448(CFS)
 Total initial stream area =        0.120(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      201.000 to Point/Station      202.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      1.157(CFS)
 Depth of flow =   0.137(Ft.), Average velocity =   2.468(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             10.00              0.20
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      1.157(CFS)
    '     '  flow top width =      6.821(Ft.)
   '     '    velocity=    2.468(Ft/s)
    '     '  area =      0.469(Sq.Ft)
    '     '  Froude number =     1.660 

 Upstream point elevation =   389.000(Ft.)
 Downstream point elevation =   385.000(Ft.)
 Flow length =   156.000(Ft.)
 Travel time  =    1.05 min.
 Time of concentration =    6.05 min.
 Depth of flow =   0.137(Ft.)
 Average velocity =   2.468(Ft/s)
 Total irregular channel flow =     1.157(CFS)
 Irregular channel normal depth above invert elev. =   0.137(Ft.)
 Average velocity of channel(s) =   2.468(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.168(Ft.)
   '     '       '     Critical flow top width =      8.338(Ft.)
   '     '       '     Critical flow velocity=    1.652(Ft/s)
   '     '       '     Critical flow area =      0.700(Sq.Ft)

  Adding area flow to channel
 User specified 'C' value of 0.850 given for subarea
 Rainfall intensity =      4.067(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.313(CFS) for    0.380(Ac.)
  Total runoff =      1.761(CFS) Total area =        0.50(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      202.000 to Point/Station      203.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      2.378(CFS)
 Depth of flow =   0.233(Ft.), Average velocity =   1.797(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             10.00              0.20
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      2.378(CFS)
    '     '  flow top width =      9.936(Ft.)
   '     '    velocity=    1.797(Ft/s)
    '     '  area =      1.323(Sq.Ft)
    '     '  Froude number =     0.868 

 Upstream point elevation =   385.000(Ft.)
 Downstream point elevation =   382.800(Ft.)
 Flow length =   390.000(Ft.)
 Travel time  =    3.62 min.
 Time of concentration =    9.67 min.
 Depth of flow =   0.233(Ft.)
 Average velocity =   1.797(Ft/s)
 Total irregular channel flow =     2.378(CFS)
 Irregular channel normal depth above invert elev. =   0.233(Ft.)
 Average velocity of channel(s) =   1.797(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.221(Ft.)
   '     '       '     Critical flow top width =      9.933(Ft.)
   '     '       '     Critical flow velocity=    1.984(Ft/s)
   '     '       '     Critical flow area =      1.198(Sq.Ft)

  Adding area flow to channel
 User specified 'C' value of 0.850 given for subarea
 Rainfall intensity =      3.415(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.016(CFS) for    0.350(Ac.)
  Total runoff =      2.777(CFS) Total area =        0.85(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      203.000 to Point/Station      203.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     9.67 min.



 Rainfall intensity =      3.415(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      3.919(CFS) for    1.350(Ac.)
  Total runoff =      6.696(CFS) Total area =        2.20(Ac.)
 End of computations, total study area =           2.200 (Ac.)
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   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 EXISTING CONDITION HYDROLOGY ANALYSIS
 ANALYSIS POINT 4
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      400.000 to Point/Station      401.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.950 given for subarea
 Initial subarea flow distance  =   92.000(Ft.)
 Highest elevation =  399.840(Ft.)
 Lowest elevation =  398.000(Ft.)
 Elevation difference =    1.840(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     2.06 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.9500)*(  92.000^.5)/(   2.000^(1/3)]=   2.06
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.950



 Subarea runoff =      1.918(CFS)
 Total initial stream area =        0.460(Ac.)
 End of computations, total study area =           0.460 (Ac.)



PACKAGE 4 (STEPHEN BIRCH
ADDITION) ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 Existing Condition Hydrology Analysis
 Analysis Point 3
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      300.000 to Point/Station      301.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =   58.000(Ft.)
 Highest elevation =  407.240(Ft.)
 Lowest elevation =  402.000(Ft.)
 Elevation difference =    5.240(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     1.65 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*(  58.000^.5)/(   9.034^(1/3)]=   1.65
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      0.149(CFS)
 Total initial stream area =        0.040(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      301.000 to Point/Station      302.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      0.895(CFS)
 Depth of flow =   0.098(Ft.), Average velocity =   2.255(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             20.00              0.24
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      0.895(CFS)
    '     '  flow top width =      8.122(Ft.)
   '     '    velocity=    2.255(Ft/s)
    '     '  area =      0.397(Sq.Ft)
    '     '  Froude number =     1.797 

 Upstream point elevation =   402.000(Ft.)
 Downstream point elevation =   396.790(Ft.)
 Flow length =   156.000(Ft.)
 Travel time  =    1.15 min.
 Time of concentration =    6.15 min.
 Depth of flow =   0.098(Ft.)
 Average velocity =   2.255(Ft/s)
 Total irregular channel flow =     0.895(CFS)
 Irregular channel normal depth above invert elev. =   0.098(Ft.)
 Average velocity of channel(s) =   2.255(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.124(Ft.)
   '     '       '     Critical flow top width =     10.303(Ft.)
   '     '       '     Critical flow velocity=    1.401(Ft/s)
   '     '       '     Critical flow area =      0.639(Sq.Ft)

  Adding area flow to channel
 User specified 'C' value of 0.850 given for subarea
 Rainfall intensity =      4.041(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.374(CFS) for    0.400(Ac.)
  Total runoff =      1.523(CFS) Total area =        0.44(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      302.000 to Point/Station      302.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.15 min.
 Rainfall intensity =      4.041(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.202(CFS) for    0.350(Ac.)
  Total runoff =      2.725(CFS) Total area =        0.79(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      302.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.15 min.
 Rainfall intensity =      4.041(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.992(CFS) for    0.580(Ac.)
  Total runoff =      4.717(CFS) Total area =        1.37(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      303.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   396.790(Ft.)
 Downstream point/station elevation =   393.400(Ft.)
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     4.717(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     4.717(CFS)
 Normal flow depth in pipe =    6.56(In.)
 Flow top width inside pipe =   11.95(In.)
 Critical Depth =   10.81(In.)
 Pipe flow velocity =     10.74(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =     6.25 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      303.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.25 min.
 Rainfall intensity =      4.015(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.956(CFS) for    0.280(Ac.)



  Total runoff =      5.673(CFS) Total area =        1.65(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      304.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.400(Ft.)
 Downstream point/station elevation =   392.300(Ft.)
 Pipe length  =   137.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.673(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     5.673(CFS)
 Normal flow depth in pipe =   12.02(In.)
 Flow top width inside pipe =   11.96(In.)
 Critical Depth =   11.57(In.)
 Pipe flow velocity =      5.38(Ft/s)
 Travel time through pipe =    0.42 min.
 Time of concentration (TC) =     6.68 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      304.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.68 min.
 Rainfall intensity =      3.915(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.666(CFS) for    0.200(Ac.)
  Total runoff =      6.339(CFS) Total area =        1.85(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      305.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   392.300(Ft.)
 Downstream point/station elevation =   390.840(Ft.)
 Pipe length  =   175.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     6.339(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =     6.339(CFS)
 Normal flow depth in pipe =   10.69(In.)
 Flow top width inside pipe =   17.68(In.)
 Critical Depth =   11.69(In.)
 Pipe flow velocity =      5.80(Ft/s)
 Travel time through pipe =    0.50 min.
 Time of concentration (TC) =     7.18 min.



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      305.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     7.18 min.
 Rainfall intensity =      3.810(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.550(CFS) for    0.170(Ac.)
  Total runoff =      6.889(CFS) Total area =        2.02(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      305.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     7.18 min.
 Rainfall intensity =      3.810(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.425(CFS) for    0.440(Ac.)
  Total runoff =      8.314(CFS) Total area =        2.46(Ac.)
 End of computations, total study area =           2.460 (Ac.)



PACKAGE 5A (CEP) ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 Existing Condition Hydrology Analysis
 Analysis Point 5
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      501.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =  200.000(Ft.)
 Highest elevation =  382.500(Ft.)
 Lowest elevation =  377.920(Ft.)
 Elevation difference =    4.580(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     4.83 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*( 200.000^.5)/(   2.290^(1/3)]=   4.83
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      1.828(CFS)
 Total initial stream area =        0.490(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      501.000 to Point/Station      502.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   376.520(Ft.)
 Downstream point/station elevation =   373.000(Ft.)
 Pipe length  =   235.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.828(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     1.828(CFS)
 Normal flow depth in pipe =    6.69(In.)
 Flow top width inside pipe =    7.86(In.)
 Critical Depth =    7.42(In.)
 Pipe flow velocity =      5.19(Ft/s)
 Travel time through pipe =    0.75 min.
 Time of concentration (TC) =     5.75 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      502.000 to Point/Station      502.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     5.75 min.
 Rainfall intensity =      4.148(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      3.279(CFS) for    0.930(Ac.)
  Total runoff =      5.107(CFS) Total area =        1.42(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      502.000 to Point/Station      503.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   373.000(Ft.)
 Downstream point/station elevation =   371.490(Ft.)
 Pipe length  =   163.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.107(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     5.107(CFS)
 Normal flow depth in pipe =   10.35(In.)
 Flow top width inside pipe =   13.88(In.)
 Critical Depth =   10.99(In.)
 Pipe flow velocity =      5.65(Ft/s)
 Travel time through pipe =    0.48 min.
 Time of concentration (TC) =     6.24 min.



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      503.000 to Point/Station      503.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.24 min.
 Rainfall intensity =      4.020(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.982(CFS) for    0.580(Ac.)
  Total runoff =      7.089(CFS) Total area =        2.00(Ac.)
 End of computations, total study area =           2.000 (Ac.)
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Proposed Condition Runoff Coefficient Calculations 

Proposed Condition Hydrology Calculations 

Proposed Condition Hydraulics Calculations 

Proposed Condition Hydrology Map



CUP PACKAGES 3A, & 7 ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 Proposed Condition Hydrology Analysis
 Analysis Point 1
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Initial subarea flow distance  =   82.000(Ft.)
 Highest elevation =  385.700(Ft.)
 Lowest elevation =  384.000(Ft.)
 Elevation difference =    1.700(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     3.07 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8600)*(  82.000^.5)/(   2.073^(1/3)]=   3.07
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.860



 Subarea runoff =      2.001(CFS)
 Total initial stream area =        0.530(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.710(Ft.)
 Downstream point/station elevation =   388.130(Ft.)
 Pipe length  =   167.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.001(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     2.001(CFS)
 Normal flow depth in pipe =    5.34(In.)
 Flow top width inside pipe =    8.84(In.)
 Critical Depth =    7.71(In.)
 Pipe flow velocity =      7.31(Ft/s)
 Travel time through pipe =    0.38 min.
 Time of concentration (TC) =     5.38 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      102.000 to Point/Station      103.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   388.130(Ft.)
 Downstream point/station elevation =   385.130(Ft.)
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.001(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     2.001(CFS)
 Normal flow depth in pipe =    4.88(In.)
 Flow top width inside pipe =    8.97(In.)
 Critical Depth =    7.71(In.)
 Pipe flow velocity =      8.19(Ft/s)
 Travel time through pipe =    0.14 min.
 Time of concentration (TC) =     5.52 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     5.52 min.
 Rainfall intensity =      4.218(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      4.063(CFS) for    1.120(Ac.)
  Total runoff =      6.063(CFS) Total area =        1.65(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      104.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   385.130(Ft.)
 Downstream point/station elevation =   382.410(Ft.)
 Pipe length  =    98.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     6.063(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     6.063(CFS)
 Normal flow depth in pipe =    8.06(In.)
 Flow top width inside pipe =   14.96(In.)
 Critical Depth =   11.94(In.)
 Pipe flow velocity =      9.03(Ft/s)
 Travel time through pipe =    0.18 min.
 Time of concentration (TC) =     5.70 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      105.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   382.410(Ft.)
 Downstream point/station elevation =   378.740(Ft.)
 Pipe length  =   454.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     6.063(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =     6.063(CFS)
 Normal flow depth in pipe =   10.49(In.)
 Flow top width inside pipe =   17.75(In.)
 Critical Depth =   11.40(In.)
 Pipe flow velocity =      5.67(Ft/s)
 Travel time through pipe =    1.33 min.
 Time of concentration (TC) =     7.03 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      105.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     7.03 min.
 Rainfall intensity =      3.840(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      3.434(CFS) for    1.040(Ac.)
  Total runoff =      9.498(CFS) Total area =        2.69(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      105.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     7.03 min.
 Rainfall intensity =      3.840(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      4.128(CFS) for    1.250(Ac.)
  Total runoff =     13.626(CFS) Total area =        3.94(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      105.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     7.03 min.
 Rainfall intensity =      3.840(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      1.783(CFS) for    0.540(Ac.)
  Total runoff =     15.409(CFS) Total area =        4.48(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      105.000 to Point/Station      106.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   378.740(Ft.)
 Downstream point/station elevation =   377.380(Ft.)
 Pipe length  =    34.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    15.409(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    15.409(CFS)
 Normal flow depth in pipe =   11.45(In.)
 Flow top width inside pipe =   17.32(In.)
 Critical Depth =   16.97(In.)
 Pipe flow velocity =     12.99(Ft/s)
 Travel time through pipe =    0.04 min.
 Time of concentration (TC) =     7.07 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      106.000 to Point/Station      107.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   377.380(Ft.)
 Downstream point/station elevation =   377.000(Ft.)
 Pipe length  =    38.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    15.409(CFS)



 Nearest computed pipe diameter  =     21.00(In.)
 Calculated individual pipe flow  =    15.409(CFS)
 Normal flow depth in pipe =   16.71(In.)
 Flow top width inside pipe =   16.93(In.)
 Critical Depth =   17.42(In.)
 Pipe flow velocity =      7.51(Ft/s)
 Travel time through pipe =    0.08 min.
 Time of concentration (TC) =     7.16 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      107.000 to Point/Station      107.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     7.16 min.
 Rainfall intensity =      3.814(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      2.854(CFS) for    0.870(Ac.)
  Total runoff =     18.262(CFS) Total area =        5.35(Ac.)
 End of computations, total study area =           5.350 (Ac.)



CUP PACKAGE 8 ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 PROPOSED CONDITION HYDROLOGY ANALYSIS
 ANALYSIS POINT 4
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      400.000 to Point/Station      401.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =   44.000(Ft.)
 Highest elevation =  385.700(Ft.)
 Lowest elevation =  384.820(Ft.)
 Elevation difference =    0.880(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     2.37 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*(  44.000^.5)/(   2.000^(1/3)]=   2.37
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      0.672(CFS)
 Total initial stream area =        0.180(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      401.000 to Point/Station      402.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     5.00 min.
 Rainfall intensity =      4.389(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      2.873(CFS) for    0.770(Ac.)
  Total runoff =      3.544(CFS) Total area =        0.95(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      402.000 to Point/Station      403.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.300(Ft.)
 Downstream point/station elevation =   393.130(Ft.)
 Pipe length  =    42.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.544(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     3.544(CFS)
 Normal flow depth in pipe =   10.75(In.)
 Flow top width inside pipe =   13.52(In.)
 Critical Depth =    9.12(In.)
 Pipe flow velocity =      3.77(Ft/s)
 Travel time through pipe =    0.19 min.
 Time of concentration (TC) =     5.19 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      403.000 to Point/Station      404.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.130(Ft.)
 Downstream point/station elevation =   393.000(Ft.)
 Pipe length  =    77.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.544(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =     3.544(CFS)
 Normal flow depth in pipe =   12.42(In.)
 Flow top width inside pipe =   16.65(In.)
 Critical Depth =    8.62(In.)
 Pipe flow velocity =      2.73(Ft/s)
 Travel time through pipe =    0.47 min.
 Time of concentration (TC) =     5.66 min.



 End of computations, total study area =           0.950 (Ac.)



PACKAGE 4 (STEPHEN BIRCH
ADDITION) ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/22/21
 ------------------------------------------------------------------------
 Proposed Condition Hydrology Analysis
 Analysis Point 3
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      300.000 to Point/Station      301.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =  144.000(Ft.)
 Highest elevation =  403.840(Ft.)
 Lowest elevation =  397.730(Ft.)
 Elevation difference =    6.110(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     3.34 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*( 144.000^.5)/(   4.243^(1/3)]=   3.34
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      1.492(CFS)
 Total initial stream area =        0.400(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      301.000 to Point/Station      302.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   395.140(Ft.)
 Downstream point/station elevation =   394.420(Ft.)
 Pipe length  =   138.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.492(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     1.492(CFS)
 Normal flow depth in pipe =    6.56(In.)
 Flow top width inside pipe =   11.95(In.)
 Critical Depth =    6.22(In.)
 Pipe flow velocity =      3.40(Ft/s)
 Travel time through pipe =    0.68 min.
 Time of concentration (TC) =     5.68 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      303.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   394.420(Ft.)
 Downstream point/station elevation =   393.360(Ft.)
 Pipe length  =   203.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.492(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     1.492(CFS)
 Normal flow depth in pipe =    6.56(In.)
 Flow top width inside pipe =   11.95(In.)
 Critical Depth =    6.22(In.)
 Pipe flow velocity =      3.40(Ft/s)
 Travel time through pipe =    1.00 min.
 Time of concentration (TC) =     6.67 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      303.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.67 min.
 Rainfall intensity =      3.917(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.731(CFS) for    0.520(Ac.)
  Total runoff =      3.224(CFS) Total area =        0.92(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      304.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.360(Ft.)
 Downstream point/station elevation =   392.820(Ft.)
 Pipe length  =    92.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.224(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     3.224(CFS)
 Normal flow depth in pipe =    8.82(In.)
 Flow top width inside pipe =   14.76(In.)
 Critical Depth =    8.68(In.)
 Pipe flow velocity =      4.30(Ft/s)
 Travel time through pipe =    0.36 min.
 Time of concentration (TC) =     7.03 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      309.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     7.03 min.
 Rainfall intensity =      3.840(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.653(CFS) for    0.200(Ac.)
  Total runoff =      3.876(CFS) Total area =        1.12(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      309.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =      1.120(Ac.)
 Runoff from this stream =      3.876(CFS)
 Time of concentration =    7.03 min.
 Rainfall intensity =     3.840(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      306.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =   58.000(Ft.)
 Highest elevation =  407.240(Ft.)



 Lowest elevation =  402.000(Ft.)
 Elevation difference =    5.240(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     1.65 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*(  58.000^.5)/(   9.034^(1/3)]=   1.65
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850
 Subarea runoff =      0.187(CFS)
 Total initial stream area =        0.050(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      306.000 to Point/Station      307.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      0.466(CFS)
 Depth of flow =   0.094(Ft.), Average velocity =   2.118(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             10.00              0.20
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      0.466(CFS)
    '     '  flow top width =      4.675(Ft.)
   '     '    velocity=    2.118(Ft/s)
    '     '  area =      0.220(Sq.Ft)
    '     '  Froude number =     1.720 

 Upstream point elevation =   402.000(Ft.)
 Downstream point elevation =   400.500(Ft.)
 Flow length =    48.000(Ft.)
 Travel time  =    0.38 min.
 Time of concentration =    5.38 min.
 Depth of flow =   0.094(Ft.)
 Average velocity =   2.118(Ft/s)
 Total irregular channel flow =     0.466(CFS)
 Irregular channel normal depth above invert elev. =   0.094(Ft.)
 Average velocity of channel(s) =   2.118(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.117(Ft.)
   '     '       '     Critical flow top width =      5.817(Ft.)
   '     '       '     Critical flow velocity=    1.368(Ft/s)
   '     '       '     Critical flow area =      0.341(Sq.Ft)



  Adding area flow to channel
 User specified 'C' value of 0.850 given for subarea
 Rainfall intensity =      4.261(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.543(CFS) for    0.150(Ac.)
  Total runoff =      0.730(CFS) Total area =        0.20(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      307.000 to Point/Station      308.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   397.000(Ft.)
 Downstream point/station elevation =   394.450(Ft.)
 Pipe length  =    39.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     0.730(CFS)
 Nearest computed pipe diameter  =      6.00(In.)
 Calculated individual pipe flow  =     0.730(CFS)
 Normal flow depth in pipe =    3.03(In.)
 Flow top width inside pipe =    6.00(In.)
 Critical Depth =    5.15(In.)
 Pipe flow velocity =      7.34(Ft/s)
 Travel time through pipe =    0.09 min.
 Time of concentration (TC) =     5.47 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      308.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     5.47 min.
 Rainfall intensity =      4.234(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.259(CFS) for    0.350(Ac.)
  Total runoff =      1.989(CFS) Total area =        0.55(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      308.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     5.47 min.
 Rainfall intensity =      4.234(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      2.087(CFS) for    0.580(Ac.)
  Total runoff =      4.077(CFS) Total area =        1.13(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      309.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   394.450(Ft.)
 Downstream point/station elevation =   390.250(Ft.)
 Pipe length  =   445.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     4.077(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     4.077(CFS)
 Normal flow depth in pipe =    8.80(In.)
 Flow top width inside pipe =   14.77(In.)
 Critical Depth =    9.81(In.)
 Pipe flow velocity =      5.44(Ft/s)
 Travel time through pipe =    1.36 min.
 Time of concentration (TC) =     6.83 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      309.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.83 min.
 Rainfall intensity =      3.882(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.693(CFS) for    0.210(Ac.)
  Total runoff =      4.770(CFS) Total area =        1.34(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      310.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      1.340(Ac.)
 Runoff from this stream =      4.770(CFS)
 Time of concentration =    6.83 min.
 Rainfall intensity =     3.882(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1        3.876      7.03          3.840
  2        4.770      6.83          3.882
 Qmax(1) =
     1.000 *    1.000 *     3.876) +
     0.989 *    1.000 *     4.770) + =       8.594



 Qmax(2) =
     1.000 *    0.971 *     3.876) +
     1.000 *    1.000 *     4.770) + =       8.535

 Total of 2 streams to confluence:
 Flow rates before confluence point:
        3.876       4.770
 Maximum flow rates at confluence using above data:
         8.594        8.535
 Area of streams before confluence:
         1.120        1.340
 Results of confluence:
 Total flow rate =      8.594(CFS)
 Time of concentration =     7.029 min.
 Effective stream area after confluence =      2.460(Ac.)
 End of computations, total study area =           2.460 (Ac.)



PACKAGE 5A (CEP) ANALYSIS



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 12/29/21
 ------------------------------------------------------------------------
 Proposed Condition Hydrology analysis
 Analysis Point 5
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      500.000 to Point/Station      501.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Initial subarea flow distance  =  139.000(Ft.)
 Highest elevation =  383.900(Ft.)
 Lowest elevation =  379.800(Ft.)
 Elevation difference =    4.100(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     3.11 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8900)*( 139.000^.5)/(   2.950^(1/3)]=   3.11
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.890



 Subarea runoff =      0.977(CFS)
 Total initial stream area =        0.250(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      501.000 to Point/Station      502.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   377.800(Ft.)
 Downstream point/station elevation =   376.520(Ft.)
 Pipe length  =   100.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     0.977(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     0.977(CFS)
 Normal flow depth in pipe =    4.62(In.)
 Flow top width inside pipe =    9.00(In.)
 Critical Depth =    5.44(In.)
 Pipe flow velocity =      4.28(Ft/s)
 Travel time through pipe =    0.39 min.
 Time of concentration (TC) =     5.39 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      502.000 to Point/Station      502.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     5.39 min.
 Rainfall intensity =      4.258(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.531(CFS) for    0.140(Ac.)
  Total runoff =      1.507(CFS) Total area =        0.39(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      502.000 to Point/Station      503.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   376.520(Ft.)
 Downstream point/station elevation =   374.000(Ft.)
 Pipe length  =   177.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.507(CFS)
 Nearest computed pipe diameter  =      9.00(In.)
 Calculated individual pipe flow  =     1.507(CFS)
 Normal flow depth in pipe =    5.89(In.)
 Flow top width inside pipe =    8.56(In.)
 Critical Depth =    6.79(In.)
 Pipe flow velocity =      4.92(Ft/s)
 Travel time through pipe =    0.60 min.
 Time of concentration (TC) =     5.99 min.



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      503.000 to Point/Station      503.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     5.99 min.
 Rainfall intensity =      4.084(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.582(CFS) for    0.160(Ac.)
  Total runoff =      2.089(CFS) Total area =        0.55(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      503.000 to Point/Station      504.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   375.500(Ft.)
 Downstream point/station elevation =   375.290(Ft.)
 Pipe length  =    42.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.089(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     2.089(CFS)
 Normal flow depth in pipe =    8.33(In.)
 Flow top width inside pipe =   11.06(In.)
 Critical Depth =    7.41(In.)
 Pipe flow velocity =      3.59(Ft/s)
 Travel time through pipe =    0.20 min.
 Time of concentration (TC) =     6.18 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      504.000 to Point/Station      504.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.18 min.
 Rainfall intensity =      4.033(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      1.256(CFS) for    0.350(Ac.)
  Total runoff =      3.345(CFS) Total area =        0.90(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      504.000 to Point/Station      505.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   375.290(Ft.)
 Downstream point/station elevation =   374.850(Ft.)



 Pipe length  =    86.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.345(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     3.345(CFS)
 Normal flow depth in pipe =    9.46(In.)
 Flow top width inside pipe =   14.48(In.)
 Critical Depth =    8.85(In.)
 Pipe flow velocity =      4.10(Ft/s)
 Travel time through pipe =    0.35 min.
 Time of concentration (TC) =     6.53 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      505.000 to Point/Station      505.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.53 min.
 Rainfall intensity =      3.949(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      1.933(CFS) for    0.550(Ac.)
  Total runoff =      5.278(CFS) Total area =        1.45(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      505.000 to Point/Station      505.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.53 min.
 Rainfall intensity =      3.949(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.492(CFS) for    0.140(Ac.)
  Total runoff =      5.770(CFS) Total area =        1.59(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      505.000 to Point/Station      505.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.53 min.
 Rainfall intensity =      3.949(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.668(CFS) for    0.190(Ac.)
  Total runoff =      6.437(CFS) Total area =        1.78(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      506.000 to Point/Station      506.000



 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.53 min.
 Rainfall intensity =      3.949(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.562(CFS) for    0.160(Ac.)
  Total runoff =      7.000(CFS) Total area =        1.94(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      506.000 to Point/Station      506.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.890 given for subarea
 Time of concentration =     6.53 min.
 Rainfall intensity =      3.949(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.890
 Subarea runoff =      0.211(CFS) for    0.060(Ac.)
  Total runoff =      7.210(CFS) Total area =        2.00(Ac.)
 End of computations, total study area =           2.000 (Ac.)
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           HYDRAULIC ANALYSIS         
  



CUP PACKAGE (PACAKAGES 3A, 7,
& 8) STORM DRAIN SYSTEM
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/23/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  7  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  2.83  ACRES
RUNOFF COEFFICIENT  0.86 
PEAK DISCHARGE  9.4  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  7  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  14  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  21  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  28  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  49  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  56  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  63  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  91  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  98  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  112  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  119  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  133  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  147  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  161  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  182  DISCHARGE (CFS) =  0.9 
TIME (MIN) =  189  DISCHARGE (CFS) =  0.9 
TIME (MIN) =  196  DISCHARGE (CFS) =  1 
TIME (MIN) =  203  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  210  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  217  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  224  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  231  DISCHARGE (CFS) =  2.6 
TIME (MIN) =  238  DISCHARGE (CFS) =  7.1 
TIME (MIN) =  245  DISCHARGE (CFS) =  9.4 
TIME (MIN) =  252  DISCHARGE (CFS) =  2 
TIME (MIN) =  259  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  266  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  273  DISCHARGE (CFS) =  0.9 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  287  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  301  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  322  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  329  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  343  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  357  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  364  DISCHARGE (CFS) =  0 



1

2

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-CUP pk3A BMP 3_Calcs yr100.gpw Thursday, 12 / 23 / 2021

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  9.400 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  21,966 cuft

2

0.0 1.0 2.1 3.2 4.2 5.3 6.3

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (hrs)

hydrograph 1

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  1.481 cfs
Storm frequency =  100 yrs Time to peak =  4.55 hrs
Time interval =  7 min Hyd. volume =  21,932 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  103.80 ft
Reservoir name =  Det-CUP pk7-BMP #3 Max. Storage =  16,446 cuft

Storage Indication method used.

3

0 7 14 21 28 35 42 49 56 63 70

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (hrs)

Detention 1

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 16,446 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Pond No. 1 -  Det-CUP pk7-BMP #3

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 4,450 0 0
1.00 101.00 4,450 4,228 4,228
2.00 102.00 4,450 4,228 8,455
3.00 103.00 4,450 4,228 12,683
4.00 104.00 4,450 4,228 16,910

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 1.62 Inactive Inactive

Span (in) =  18.00 1.62 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  2.50 Inactive Inactive Inactive

Crest El. (ft) =  103.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 4,228 101.00 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.065
2.00 8,455 102.00 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.094
3.00 12,683 103.00 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.116
4.00 16,910 104.00 1.62 oc 0.13 ic --- --- 1.49 ic --- --- --- --- --- 1.610



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/23/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  7  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  0.87  ACRES
RUNOFF COEFFICIENT  0.86 
PEAK DISCHARGE  2.85  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  7  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  14  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  21  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  28  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  49  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  56  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  63  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  91  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  98  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  112  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  119  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  133  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  147  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  161  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  182  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  189  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  196  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  203  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  217  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  224  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  231  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  238  DISCHARGE (CFS) =  2.2 
TIME (MIN) =  245  DISCHARGE (CFS) =  2.85 
TIME (MIN) =  252  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  259  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  266  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  273  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  287  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  301  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  322  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  329  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  343  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  357  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  364  DISCHARGE (CFS) =  0 
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-CUP pk3A BMP 4_Calcs yr100.gpw Thursday, 12 / 23 / 2021

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  2.850 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  6,615 cuft

2

0.0 1.0 2.1 3.2 4.2 5.3 6.3

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (hrs)

hydrograph 1

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  2.265 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  4,305 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  382.44 ft
Reservoir name =  Det-CUP Pk3A-BMP #4 Max. Storage =  3,284 cuft

Storage Indication method used.

3

0.0 1.0 2.1 3.2 4.2 5.3 6.3 7.3

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (hrs)

Detention 1

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 3,284 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Pond No. 1 -  Det-CUP Pk3A-BMP #4

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 381.11 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 381.11 1,985 0 0
0.89 382.00 2,555 2,020 2,020
1.89 383.00 3,220 2,887 4,908

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 Inactive Inactive Inactive

Span (in) =  15.00 0.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  3.60 Inactive Inactive Inactive

Crest El. (ft) =  382.11 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 381.11 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.89 2,020 382.00 98.95 ic --- --- --- 0.00 --- --- --- --- --- 0.000
1.89 4,908 383.00 98.95 ic --- --- --- 4.11 ic --- --- --- --- --- 4.109



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/23/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  6  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  0.53  ACRES
RUNOFF COEFFICIENT  0.86 
PEAK DISCHARGE  2  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  6  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  12  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  18  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  24  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  36  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  48  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  54  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  66  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  72  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  78  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  96  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  102  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  108  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  114  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  120  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  132  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  138  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  144  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  150  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  156  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  162  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  174  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  180  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  186  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  192  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  198  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  204  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  216  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  222  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  228  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  234  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  240  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  246  DISCHARGE (CFS) =  2 
TIME (MIN) =  252  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  258  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  264  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  270  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  276  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  282  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  288  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  300  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  306  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  312  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  318  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  324  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  342  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  348  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  354  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  366  DISCHARGE (CFS) =  0 
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-CUP pk7A BMP 10_Calcs yr100.gpw Thursday, 12 / 23 / 2021

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  2.000 cfs
Storm frequency =  100 yrs Time to peak =  4.10 hrs
Time interval =  6 min Hyd. volume =  4,212 cuft

2
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Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  0.336 cfs
Storm frequency =  100 yrs Time to peak =  4.30 hrs
Time interval =  6 min Hyd. volume =  4,186 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  103.58 ft
Reservoir name =  Det-CUP Pk7A-BMP 10 Max. Storage =  3,131 cuft

Storage Indication method used.

3
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Detention 1

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 3,131 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Pond No. 1 -  Det-CUP Pk7A-BMP 10

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 920 0 0
1.00 101.00 920 874 874
2.00 102.00 920 874 1,748
3.00 103.00 920 874 2,622
4.00 104.00 920 874 3,496

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.70 Inactive Inactive

Span (in) =  12.00 0.70 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.60 Inactive Inactive Inactive

Crest El. (ft) =  103.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 874 101.00 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
2.00 1,748 102.00 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.018
3.00 2,622 103.00 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
4.00 3,496 104.00 3.10 oc 0.02 ic --- --- 3.08 ic --- --- --- --- --- 3.101



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/23/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  0.95  ACRES
RUNOFF COEFFICIENT  0.85 
PEAK DISCHARGE  3.55  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  5  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  10  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  15  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  20  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  25  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  40  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  45  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  50  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  65  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  75  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  80  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  85  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  90  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  95  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  100  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  110  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  115  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  120  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  125  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  130  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  135  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  145  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  150  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  155  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  160  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  165  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  170  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  180  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  185  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  190  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  195  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  200  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  205  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  215  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  220  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  225  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  230  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  235  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  240  DISCHARGE (CFS) =  3.3 
TIME (MIN) =  245  DISCHARGE (CFS) =  3.55 
TIME (MIN) =  250  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  255  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  260  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  265  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  270  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  275  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  285  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  290  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  295  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  300  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  305  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  310  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  320  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  325  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  335  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  340  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  345  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  355  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  365  DISCHARGE (CFS) =  0 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-PK 8 BMP 12_Calcs yr100.gpw Thursday, 12 / 23 / 2021

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  3.550 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  5 min Hyd. volume =  7,005 cuft

2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  2.001 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  5 min Hyd. volume =  6,976 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  102.34 ft
Reservoir name =  Detention Basin-BMP #12 Max. Storage =  4,509 cuft

Storage Indication method used.

3
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Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 4,509 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Pond No. 1 -  Detention Basin-BMP #12

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 1,970 0 0
1.00 101.00 1,970 1,872 1,872
2.00 102.00 1,970 1,872 3,743
2.50 102.50 1,970 936 4,679

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.00 Inactive Inactive

Span (in) =  12.00 1.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.00 Inactive Inactive Inactive

Crest El. (ft) =  102.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 1,872 101.00 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
2.00 3,743 102.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.50 4,679 102.50 2.17 oc 0.03 ic --- --- 2.14 ic --- --- --- --- --- 2.169



PACKAGE 4 (STEPHEN BIRCH
ADDITION) STORM DRAIN SYSTEM
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/23/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  7  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  1.12  ACRES
RUNOFF COEFFICIENT  0.85 
PEAK DISCHARGE  3.88  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  7  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  14  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  21  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  28  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  49  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  56  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  63  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  91  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  98  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  112  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  119  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  133  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  147  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  161  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  182  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  189  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  196  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  203  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  217  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  224  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  231  DISCHARGE (CFS) =  1 
TIME (MIN) =  238  DISCHARGE (CFS) =  2.6 
TIME (MIN) =  245  DISCHARGE (CFS) =  3.88 
TIME (MIN) =  252  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  259  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  266  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  273  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  287  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  301  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  322  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  329  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  343  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  357  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  364  DISCHARGE (CFS) =  0 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-PK 4 BMP 5_Calcs yr100.gpw Thursday, 12 / 23 / 2021

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  3.880 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  8,686 cuft

2

0.0 1.0 2.1 3.2 4.2 5.3 6.3

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

hydrograph 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  2.670 cfs
Storm frequency =  100 yrs Time to peak =  4.20 hrs
Time interval =  7 min Hyd. volume =  8,665 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  103.90 ft
Reservoir name =  Det-SBA pk4-BMP 5 Max. Storage =  5,035 cuft

Storage Indication method used.

3
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Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 23 / 2021

Pond No. 1 -  Det-SBA pk4-BMP 5

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 1,345 0 0
1.00 101.00 1,345 1,278 1,278
2.00 102.00 1,345 1,278 2,556
3.00 103.00 1,345 1,278 3,833
4.00 104.00 1,345 1,278 5,111

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 1.00 Inactive Inactive

Span (in) =  18.00 1.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.14 Inactive Inactive Inactive

Crest El. (ft) =  103.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 1,278 101.00 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
2.00 2,556 102.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
3.00 3,833 103.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
4.00 5,111 104.00 2.64 oc 0.05 ic --- --- 2.34 ic --- --- --- --- --- 2.388



PACKAGE 5A (CEP) STORM DRAIN SYSTEM
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   12/30/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  6  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  1.78  ACRES
RUNOFF COEFFICIENT  0.89 
PEAK DISCHARGE  6.45  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  6  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  12  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  18  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  24  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  30  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  36  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  48  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  54  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  60  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  66  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  72  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  78  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  90  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  96  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  102  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  108  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  114  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  120  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  132  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  138  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  144  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  150  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  156  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  162  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  174  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  180  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  186  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  192  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  198  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  204  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  216  DISCHARGE (CFS) =  0.9 
TIME (MIN) =  222  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  228  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  234  DISCHARGE (CFS) =  1.8 
TIME (MIN) =  240  DISCHARGE (CFS) =  5.4 
TIME (MIN) =  246  DISCHARGE (CFS) =  6.45 
TIME (MIN) =  252  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  258  DISCHARGE (CFS) =  1 
TIME (MIN) =  264  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  270  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  276  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  282  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  288  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  300  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  306  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  312  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  318  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  324  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  330  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  342  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  348  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  354  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  360  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  366  DISCHARGE (CFS) =  0 
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-PK 5A BMP 8_Calcs yr100.gpw Thursday, 12 / 30 / 2021

Hyd. Origin Description

Legend

2 Manual hydrograph 1

3 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 30 / 2021

Hyd. No. 2

hydrograph 1

Hydrograph type =  Manual Peak discharge =  6.450 cfs
Storm frequency =  100 yrs Time to peak =  4.10 hrs
Time interval =  6 min Hyd. volume =  14,274 cuft

2

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Q (cfs)

0.00 0.00
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2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (hrs)

hydrograph 1

Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 30 / 2021

Hyd. No. 3

Detention 1

Hydrograph type =  Reservoir Peak discharge =  4.298 cfs
Storm frequency =  100 yrs Time to peak =  4.20 hrs
Time interval =  6 min Hyd. volume =  15,599 cuft
Inflow hyd. No. =  2 - hydrograph 1 Max. Elevation =  103.96 ft
Reservoir name =  Detention Basin-BMP #8 Max. Storage =  9,566 cuft

Storage Indication method used.

3
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Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00
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Detention 1

Hyd. No. 3 -- 100 Year

Hyd No. 3 Hyd No. 2 Total storage used = 9,566 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 / 30 / 2021

Pond No. 1 -  Detention Basin-BMP #8

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 2,540 0 0
1.00 101.00 2,540 2,413 2,413
2.00 102.00 2,540 2,413 4,826
3.00 103.00 2,540 2,413 7,239
4.00 104.00 2,540 2,413 9,652

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.32 Inactive Inactive

Span (in) =  12.00 1.32 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  4.00 Inactive Inactive Inactive

Crest El. (ft) =  103.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 2,413 101.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.00 4,826 102.00 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.063
3.00 7,239 103.00 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.078
4.00 9,652 104.00 4.77 ic 0.06 ic --- --- 4.71 --- --- --- --- --- 4.773



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jul 18 2022

Discharge Point 2 -Ex Curb Outlet

Rectangular
Bottom Width (ft) =  3.00
Total Depth (ft) =  0.25

Invert Elev (ft) =  10.00
Slope (%) =  1.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  1.40

Highlighted
Depth (ft) =  0.14
Q (cfs) =  1.400
Area (sqft) =  0.42
Velocity (ft/s) =  3.33
Wetted Perim (ft) =  3.28
Crit Depth, Yc (ft) =  0.19
Top Width (ft) =  3.00
EGL (ft) =  0.31

0 .5 1 1.5 2 2.5 3 3.5 4

Elev (ft) Depth (ft)
Section

9.75 -0.25

10.00 0.00

10.25 0.25

10.50 0.50

10.75 0.75

11.00 1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 17 2022

Discharge Point 2 (2.1)- Ultimate Curb Outlet

Rectangular
Bottom Width (ft) =  3.00
Total Depth (ft) =  0.25

Invert Elev (ft) =  10.00
Slope (%) =  1.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.03

Highlighted
Depth (ft) =  0.02
Q (cfs) =  0.030
Area (sqft) =  0.06
Velocity (ft/s) =  0.50
Wetted Perim (ft) =  3.04
Crit Depth, Yc (ft) =  0.02
Top Width (ft) =  3.00
EGL (ft) =  0.02

0 .5 1 1.5 2 2.5 3 3.5 4

Elev (ft) Depth (ft)
Section

9.75 -0.25

10.00 0.00

10.25 0.25

10.50 0.50

10.75 0.75

11.00 1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 17 2022

Discharge Point 2 - Ultimate 18 inch SD

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  100.00
Slope (%) =  1.22
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  8.13

Highlighted
Depth (ft) =  0.88
Q (cfs) =  8.130
Area (sqft) =  1.08
Velocity (ft/s) =  7.51
Wetted Perim (ft) =  2.62
Crit Depth, Yc (ft) =  1.11
Top Width (ft) =  1.48
EGL (ft) =  1.76

0 1 2 3

Elev (ft)
Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)
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Chapter 

2 
2. Hydrology 

The design discharge depends upon many variables. Some of the more important variables are 
duration and intensity of rainfall; storm frequency; ground cover; and the size, imperviousness, 
slope, and shape of the drainage area. 

 Discharge Flow Methods 
The designer should check with Drainage and Flood Plain Management Section, Public Works 
Department, to determine if there are established storm discharge flows.  

If the project involves a watershed of major size or importance, flood flows may already be 
established through one or more of the following activities: 

1. Master Plan Developments in the City and/or County 

2. Studies for Development and Road Projects near the proposed project 

3. Flood Insurance Studies prepared by FEMA based on existing land use at the time the study 
was completed. Urbanization may have caused increased flows. FEMA maps can be viewed 
at the SanGIS web site (www.sangis.org). 

4. Recorded flows may be available from the United States Geological Survey (USGS) or the 
County of San Diego 

If no established storm discharge flows are available, the applicable methods are: 

1. Rational Method for watersheds less than 0.5 square miles – See Appendix A 

2. Modified Rational Method for watersheds between 0.5 and 1.0 square miles – See Appendix 
A; or,  

3. Natural Resources Conservation Service (NRCS) Method (formally called Soil Conservation 
Service (SCS) Method) for watersheds greater than 1.0 square miles – See Appendix B; or  

4. Hydrologic Engineering Center (HEC) computer method. 

 Design Storm Frequency 
Design storm frequency shall be based upon the following criteria: 

1. Within floodplain and floodplain fringe areas as defined by FEMA, the runoff criteria shall be 
based upon a 100-year frequency storm.  
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2. For all drainage channels and storm water conveyance systems, which will convey drainage 
from a tributary area equal to or greater than one (1) square mile, the runoff criteria, shall be 
based upon a 100-year frequency storm. 

3. For tributary areas under one (1) square mile: 

a. The storm water conveyance system shall be designed so that the combination of storm 
drain system capacity and overflow (streets and gutter) will be able to carry the 100-year 
frequency storm without damage to or flooding of adjacent existing buildings or 
potential building sites. 

b. The runoff criteria for the underground storm drain system shall be based upon a 50-
year frequency storm. 

 Soil Type 
For storm drain, culverts, channels, and all associated structures, Type D soil shall be used for all 
areas. 

 Other Requirements 
1. Design runoff for drainage and flood control facilities within the City shall be based upon full 

development of the watershed area in accordance with the land uses shown on the City of 
San Diego, Progress Guide and General Plan. 

2. When determining criteria for floodplain management and flood proofing, design runoff 
within the City shall be based upon existing conditions in accordance with the City Floodplain 
Management Requirements and FEMA Regulations.  

3. Under City requirements, the minimum elevation of the finished, first floor elevation of any 
building is 2 feet above the 100-year frequency flood elevation. 

 Water Quality Considerations 
Requirements for hydrologic studies specific to the design of pollution prevention controls and 
hydromodification management controls are detailed in the Storm Water Standards. Where the 
Storm Water Standards specify modifications to the guidelines stated herein on discharge flow 
methods, design storm frequency, or soil type, the modifications shall supersede these but only for 
the purposes stated in the Storm Water Standards. Where the Storm Water Standards does not 
specify a modification, the guidance found here in Chapter 2 shall apply. 
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Chapter 

4 
4. Storm Drains 

Underground conduits operate in conjunction with surface drainage to maintain public safety and 
manage flooding during storm events. The entire storm water conveyance system (underground 
conduits and street surface improvements) must have the capacity to convey the peak discharge 
from a 100-year design event without affecting property located adjacent to the right-of-way. Street 
drainage systems shall meet the criteria regarding the maximum flow width, depth, and velocity as 
described in Chapter 3 of this Manual. To satisfy these criteria, it is often necessary to supplement 
surface drainage with underground conveyance. This chapter summarizes the general design 
criteria for underground drainage conduits in the City of San Diego and describes the methods to 
apply when designing these systems. 

 Design Criteria 

 Hydraulic Capacity 
Storm drains shall have the capacity to convey the discharge from the Design Storm Frequency as 
defined in Section 2.2.  

The conduit shall convey the design flow with the hydraulic grade line (HGL) maintaining a minimum 
freeboard of 1 foot below the ground surface or gutter flow line during the design event. 

Storm drains draining the public right-of-way shall not be less than 18 inches in diameter. The cross-
sectional area of the pipe shall not decrease when proceeding down gradient within the storm drain 
system. Diversion of drainage is not allowed (i.e., the discharge point and all inlets of a storm drain 
system shall be within the same watershed). 

This Manual references its design criteria and procedures to storm drain conduit with a circular 
cross-section. These criteria and procedures can be adapted to other cross-section shapes (e.g., 
arches, other non-circular or non-rectangular shapes) by comparing their section factor (AR2/3). 

 Manning Roughness Coefficient 
Appendix C provides a table of recommended Manning Roughness Coefficients for underground 
conduits. 
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 Alignment and Curvature 

 Horizontal Alignment 

Storm drains shall adhere to a straight alignment or a circular curve of uniform radius within the 
same run of pipe (i.e., from one clean-out, inlet, or other drainage structure to another). If curved, 
the storm drain shall follow the alignment of overlying streets whenever reasonable. All storm 
drains within a slope shall be aligned perpendicular to the slope contours. Provide a flat access area 
over all public storm drains. 

The horizontal alignment of a storm drain system shall maintain a minimum horizontal clearance of 
no less than ten feet (10’) (outside diameter to outside diameter) from sanitary sewer lines and five 
feet (5’) (outside diameter to outside diameter) from potable water mains, reclaimed water mains, 
and other storm drains unless prior approval from the City is obtained.  

The material type, length of pipe segments, and bevel of joints limit the curvature of the storm drain. 
Appendix D presents additional information on pipe alignment based on pipe characteristics.  

When designing the junction of two storm drains, priority shall be given to the larger of the 
connecting storm drains. Flow from the smaller storm drain shall not oppose the flow in the main 
line without prior approval from the City. Specifically, when the angle of confluence (φ) is measured 
from the centerline of the main line, the angle of confluence shall be less than or equal to 90 
degrees at all times. Figure 4–1 illustrates the definition of angle of confluence used in this Manual. 
The angle of confluence shall be further limited to 60 degrees or less in cases where: 

1. The smaller pipe is 36 inches in diameter or larger; or 

2. The flow from the smaller pipe is greater than or equal to 10 percent of the main-line flow. 

 
Figure 4-1. Definition Sketch for Angle of Deflection (θ), Angle of Confluence (φ), and Bend Radius (Δ) 
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dictate the type and degree of protection required. When protection is warranted, the invert of the 
pipe (i.e., the lower 90 degrees of the pipe) shall be protected on all straight-aways and the invert 
and walls (i.e., the lower 180 degrees of the pipe) shall be protected on all curves. 

Additional conduit thickness shall be considered sacrificial and shall not be included in a structural 
analysis.  

 Storm Drain Plans 
Storm drain plans shall provide a minimum amount of information regarding storm drain design 
and construction, including all of the following: 

1. Plan and profile for all public storm drains showing all cleanouts, inlets, and catch basins 
with their respective invert elevations, rim elevations, type, and station; and 

2. Stationing, which shall increase in the up-grade direction from the lower end of the storm 
drain; and 

3. Hydraulic Grade Line (HGL) of the flow within the pipe, including hydraulic jumps; and 

4. Design flow and velocity (50-year, or 100-year, as appropriate); and 

5. Pipe design load rating or equivalent information (depending on pipe material, this might 
include pipe gauge or wall thickness); and 

6. Flow and velocity at the outfall of the pipe; and 

7. Flow capacity of the pipe (Qpipe); and 

8. Length, material, and diameter of all storm drains; and 

9. Property lines, right-of-way limits, street names and widths, finished grade; and 

10. Conflicting underground utilities; and 

11. Drawing numbers for related easements and existing structures; and 

12. Delineation of the drainage basin for the storm drain that includes area calculation. 

 Hydraulic Design of Storm Drains 
This section presents general procedures for hydraulic design and evaluation of storm drains.  

 Minimum Gradient 
The minimum pipe gradient shall be 0.5 percent grade or the pipe shall have a minimum velocity of 
four feet per second (fps) with the pipe flowing one quarter full. Flatter grades may be approved 
where no other practical solution is available. Pipes shall be designed to flow full and free of 
pressure heads except for short runs where the grade changes and a small pressure head cannot be 
avoided. Where it is necessary to design for a pressure head in a system and it is approved by the 
City Engineer, pressure pipe with water-tight joints shall be used.  
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Addendum #1 

 

Original Master Drainage Report dated July, 2022 was prepared for the SHARP MMC 

Campus Redevelopment project. This report was approved by the City under Package 5A 

(PTS # 0694839) of the master redevelopment project. This addendum is made to address 

minor comments to the master drainage study submitted under Package 4 (PTS-0694841) 

of the SHARP MMC Campus Redevelopment project.  

 

Addendum #1 is prepared to revise and replace the following sections/tables from the 

approved master drainage report dated July, 2022. 

 

1) Table 7-1 Summary of Areas and footnote for Discharge Point #3  

 

  

Area (Acres) 
Percent 

Impervious Area 

Percent 

Pervious Area 
 Total  

Impervious 

(Ai) 

Pervious 

(Ap) 

Existing 2.46 1.96 0.50 79.7% 20.3% 

Proposed 2.46 1.98 0.48 80.5% 19.5% 

Percentage 

Change   1.0% -4.0%     

 

The increase in impervious area in the proposed condition is minimal. This is because 

majority of the redevelopment is occurring in an area which was already paved in the 

existing condition.   

 

2) Table 7-3 Existing and Proposed Conditions Peak Flow Rates Summary for 

Discharge Point #3 (unmitigated condition) 

 

 

Drainage Area (acres) 100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change from Existing 

Condition 

2.46 2.46 8.27 8.60 3.99% 

 

 

 

 

 

 

 

 

 

 

 



3) Table 7-4 Detention Summary Table for Discharge Point #3  

 

  100-yr Detention Flow Rate (cfs) 
Detention Volume 

Provided (cf) 
  Inflow   Outflow Detained 

Discharge Location 2   BMP #3 9.40 1.48 7.92 16,910 

Discharge Location 2   BMP #4 2.85 2.30 0.55 5,453 

Discharge Location 2  BMP #10 2.00 0.34 1.66 3,496 

Discharge Location 3  BMP #5  3.92 3.20 0.72 5,093 

Discharge Location 4  BMP #12 3.55 2.00 1.55 4,679 

Discharge Location 5 BMP #8 6.45 4.30 2.15 9,652 

 Total  28.17 13.62 14.55 45,857 

 

4) Table 7-5 Existing and Proposed Conditions Peak Flow Rates Summary for 

Discharge Point #3 (mitigated condition) 

 
100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

Proposed 

Condition 

(Mitigated) 

% Change from 

Existing Condition 

8.27 8.60 7.88 -4.72% 

 

In the proposed condition the mitigated peak flow rate due to the 100-year storm event can 

be expected to be reduced by 0.39 (=8.27-7.88) cfs from existing condition. Detention of 

peak flow rate is achieved by routing flow via BMP #5. 

 

5) Appendix B: Replace existing condition hydrology analysis (CivilD results). 

6) Appendix B: Add existing condition pervious/impervious areas exhibit. 

7) Appendix B: Replace existing condition drainage exhibit. 

8) Appendix C: Add proposed condition pervious/impervious areas exhibit. 

9) Appendix C: Replace proposed condition drainage exhibit. 

10) Appendix C: Replace detention analysis for BMP #5. 

 

9. Conclusion: Total peak 100 year flow rates in the existing and proposed conditions are 

36.64 cfs and 37.65 cfs respectively. But, the mitigated condition peak flow rate from the 

site is 23.10 cfs. 

 
 

All other information in the Master Drainage Report remains unchanged.  



 

 

 

 

 

Appendix B  
 

Existing Condition Hydrology Analysis 

Pervious/Impervious Areas Exhibit (Existing Condition) 

Existing Condition Hydrology Map 



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 09/14/22
 ------------------------------------------------------------------------
 Existing Condition Hydrology Analysis
 Analysis Point 3
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      300.000 to Point/Station      301.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Initial subarea flow distance  =   58.000(Ft.)
 Highest elevation =  407.240(Ft.)
 Lowest elevation =  402.000(Ft.)
 Elevation difference =    5.240(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     1.65 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8500)*(  58.000^.5)/(   9.034^(1/3)]=   1.65
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.850



 Subarea runoff =      0.149(CFS)
 Total initial stream area =        0.040(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      301.000 to Point/Station      302.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      0.746(CFS)
 Depth of flow =   0.091(Ft.), Average velocity =   2.154(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             20.00              0.24
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      0.746(CFS)
    '     '  flow top width =      7.586(Ft.)
   '     '    velocity=    2.154(Ft/s)
    '     '  area =      0.346(Sq.Ft)
    '     '  Froude number =     1.777 

 Upstream point elevation =   402.000(Ft.)
 Downstream point elevation =   396.790(Ft.)
 Flow length =   156.000(Ft.)
 Travel time  =    1.21 min.
 Time of concentration =    6.21 min.
 Depth of flow =   0.091(Ft.)
 Average velocity =   2.154(Ft/s)
 Total irregular channel flow =     0.746(CFS)
 Irregular channel normal depth above invert elev. =   0.091(Ft.)
 Average velocity of channel(s) =   2.154(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.115(Ft.)
   '     '       '     Critical flow top width =      9.573(Ft.)
   '     '       '     Critical flow velocity=    1.353(Ft/s)
   '     '       '     Critical flow area =      0.552(Sq.Ft)

  Adding area flow to channel
 User specified 'C' value of 0.850 given for subarea
 Rainfall intensity =      4.027(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.095(CFS) for    0.320(Ac.)
  Total runoff =      1.245(CFS) Total area =        0.36(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      302.000 to Point/Station      302.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.21 min.
 Rainfall intensity =      4.027(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.198(CFS) for    0.350(Ac.)
  Total runoff =      2.443(CFS) Total area =        0.71(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      302.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.21 min.
 Rainfall intensity =      4.027(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.985(CFS) for    0.580(Ac.)
  Total runoff =      4.428(CFS) Total area =        1.29(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      303.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   396.790(Ft.)
 Downstream point/station elevation =   393.400(Ft.)
 Pipe length  =    65.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     4.428(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     4.428(CFS)
 Normal flow depth in pipe =    6.31(In.)
 Flow top width inside pipe =   11.98(In.)
 Critical Depth =   10.58(In.)
 Pipe flow velocity =     10.58(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =     6.31 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      303.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.31 min.
 Rainfall intensity =      4.002(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.952(CFS) for    0.280(Ac.)



  Total runoff =      5.381(CFS) Total area =        1.57(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      304.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.400(Ft.)
 Downstream point/station elevation =   392.300(Ft.)
 Pipe length  =   137.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.381(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     5.381(CFS)
 Normal flow depth in pipe =   11.44(In.)
 Flow top width inside pipe =   12.77(In.)
 Critical Depth =   11.29(In.)
 Pipe flow velocity =      5.36(Ft/s)
 Travel time through pipe =    0.43 min.
 Time of concentration (TC) =     6.74 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      304.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     6.74 min.
 Rainfall intensity =      3.903(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.663(CFS) for    0.200(Ac.)
  Total runoff =      6.044(CFS) Total area =        1.77(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      305.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   392.300(Ft.)
 Downstream point/station elevation =   390.840(Ft.)
 Pipe length  =   175.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     6.044(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =     6.044(CFS)
 Normal flow depth in pipe =   10.36(In.)
 Flow top width inside pipe =   17.79(In.)
 Critical Depth =   11.40(In.)
 Pipe flow velocity =      5.74(Ft/s)
 Travel time through pipe =    0.51 min.
 Time of concentration (TC) =     7.24 min.



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      305.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     7.24 min.
 Rainfall intensity =      3.797(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      0.549(CFS) for    0.170(Ac.)
  Total runoff =      6.593(CFS) Total area =        1.94(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      305.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.850 given for subarea
 Time of concentration =     7.24 min.
 Rainfall intensity =      3.797(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
 Subarea runoff =      1.678(CFS) for    0.520(Ac.)
  Total runoff =      8.271(CFS) Total area =        2.46(Ac.)
 End of computations, total study area =           2.460 (Ac.)
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Appendix C 

 

Pervious/Impervious Areas Exhibit (Proposed Condition) 

Proposed Condition Hydrology Analysis 

Detention Analysis 

Proposed Condition Hydrology Map



   San Diego County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.5

 Rational method hydrology  program based on
 San Diego County Flood Control Division 1985 hydrology manual
  Rational Hydrology Study        Date: 09/16/22
 ------------------------------------------------------------------------
 Proposed Condition Hydrology Analysis
 Analysis Point 3
 100 yr Storm Event
 City of San Diego
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Program License Serial Number 6116

 ------------------------------------------------------------------------
 Rational hydrology study storm event year is   100.0
 English (in-lb) input data Units used
 English (in) rainfall data used

 Standard intensity of Appendix I-B used for year and
 Elevation 0 - 1500 feet
 Factor (to multiply * intensity)  =  1.000
 Only used if inside City of San Diego
 San Diego hydrology manual 'C' values used
 Runoff coefficients by rational method

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      300.000 to Point/Station      301.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Initial subarea flow distance  =  144.000(Ft.)
 Highest elevation =  403.840(Ft.)
 Lowest elevation =  397.730(Ft.)
 Elevation difference =    6.110(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     3.20 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8600)*( 144.000^.5)/(   4.243^(1/3)]=   3.20
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.860



 Subarea runoff =      1.510(CFS)
 Total initial stream area =        0.400(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      301.000 to Point/Station      302.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   395.140(Ft.)
 Downstream point/station elevation =   394.420(Ft.)
 Pipe length  =   138.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.510(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     1.510(CFS)
 Normal flow depth in pipe =    6.61(In.)
 Flow top width inside pipe =   11.94(In.)
 Critical Depth =    6.25(In.)
 Pipe flow velocity =      3.41(Ft/s)
 Travel time through pipe =    0.68 min.
 Time of concentration (TC) =     5.68 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      302.000 to Point/Station      303.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   394.420(Ft.)
 Downstream point/station elevation =   393.360(Ft.)
 Pipe length  =   203.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.510(CFS)
 Nearest computed pipe diameter  =     12.00(In.)
 Calculated individual pipe flow  =     1.510(CFS)
 Normal flow depth in pipe =    6.60(In.)
 Flow top width inside pipe =   11.94(In.)
 Critical Depth =    6.25(In.)
 Pipe flow velocity =      3.41(Ft/s)
 Travel time through pipe =    0.99 min.
 Time of concentration (TC) =     6.67 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      303.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     6.67 min.
 Rainfall intensity =      3.918(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      1.752(CFS) for    0.520(Ac.)
  Total runoff =      3.262(CFS) Total area =        0.92(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      303.000 to Point/Station      304.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   393.360(Ft.)
 Downstream point/station elevation =   392.820(Ft.)
 Pipe length  =    92.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.262(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     3.262(CFS)
 Normal flow depth in pipe =    8.89(In.)
 Flow top width inside pipe =   14.74(In.)
 Critical Depth =    8.73(In.)
 Pipe flow velocity =      4.31(Ft/s)
 Travel time through pipe =    0.36 min.
 Time of concentration (TC) =     7.02 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      304.000 to Point/Station      309.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     7.02 min.
 Rainfall intensity =      3.841(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      0.661(CFS) for    0.200(Ac.)
  Total runoff =      3.923(CFS) Total area =        1.12(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      309.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =      1.120(Ac.)
 Runoff from this stream =      3.923(CFS)
 Time of concentration =    7.02 min.
 Rainfall intensity =     3.841(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      305.000 to Point/Station      306.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Initial subarea flow distance  =   58.000(Ft.)
 Highest elevation =  407.240(Ft.)



 Lowest elevation =  402.000(Ft.)
 Elevation difference =    5.240(Ft.)
 Time of concentration calculated by the urban
 areas overland flow method (App X-C) =     1.58 min.
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.8600)*(  58.000^.5)/(   9.034^(1/3)]=   1.58
 Setting time of concentration to 5 minutes
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.860
 Subarea runoff =      0.189(CFS)
 Total initial stream area =        0.050(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      306.000 to Point/Station      307.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =      0.472(CFS)
 Depth of flow =   0.095(Ft.), Average velocity =   2.124(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              0.50
  2              0.12              0.00
  3             10.00              0.20
 Manning's 'N' friction factor =   0.016
 -----------------------------------------------------------------
 Sub-Channel flow  =      0.472(CFS)
    '     '  flow top width =      4.696(Ft.)
   '     '    velocity=    2.125(Ft/s)
    '     '  area =      0.222(Sq.Ft)
    '     '  Froude number =     1.722 

 Upstream point elevation =   402.000(Ft.)
 Downstream point elevation =   400.500(Ft.)
 Flow length =    48.000(Ft.)
 Travel time  =    0.38 min.
 Time of concentration =    5.38 min.
 Depth of flow =   0.095(Ft.)
 Average velocity =   2.124(Ft/s)
 Total irregular channel flow =     0.472(CFS)
 Irregular channel normal depth above invert elev. =   0.095(Ft.)
 Average velocity of channel(s) =   2.124(Ft/s)

 Sub-Channel No. 1 Critical depth =      0.117(Ft.)
   '     '       '     Critical flow top width =      5.817(Ft.)
   '     '       '     Critical flow velocity=    1.384(Ft/s)
   '     '       '     Critical flow area =      0.341(Sq.Ft)



  Adding area flow to channel
 User specified 'C' value of 0.860 given for subarea
 Rainfall intensity =      4.262(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      0.550(CFS) for    0.150(Ac.)
  Total runoff =      0.738(CFS) Total area =        0.20(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      307.000 to Point/Station      308.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   397.000(Ft.)
 Downstream point/station elevation =   394.450(Ft.)
 Pipe length  =    39.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     0.738(CFS)
 Nearest computed pipe diameter  =      6.00(In.)
 Calculated individual pipe flow  =     0.738(CFS)
 Normal flow depth in pipe =    3.05(In.)
 Flow top width inside pipe =    6.00(In.)
 Critical Depth =    5.17(In.)
 Pipe flow velocity =      7.36(Ft/s)
 Travel time through pipe =    0.09 min.
 Time of concentration (TC) =     5.46 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      308.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     5.46 min.
 Rainfall intensity =      4.234(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      1.274(CFS) for    0.350(Ac.)
  Total runoff =      2.013(CFS) Total area =        0.55(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      308.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     5.46 min.
 Rainfall intensity =      4.234(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      2.112(CFS) for    0.580(Ac.)
  Total runoff =      4.125(CFS) Total area =        1.13(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      308.000 to Point/Station      309.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   394.450(Ft.)
 Downstream point/station elevation =   390.250(Ft.)
 Pipe length  =   445.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     4.125(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =     4.125(CFS)
 Normal flow depth in pipe =    8.87(In.)
 Flow top width inside pipe =   14.75(In.)
 Critical Depth =    9.87(In.)
 Pipe flow velocity =      5.46(Ft/s)
 Travel time through pipe =    1.36 min.
 Time of concentration (TC) =     6.82 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      309.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 User specified 'C' value of 0.860 given for subarea
 Time of concentration =     6.82 min.
 Rainfall intensity =      3.884(In/Hr) for a   100.0 year storm
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.860
 Subarea runoff =      0.701(CFS) for    0.210(Ac.)
  Total runoff =      4.826(CFS) Total area =        1.34(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      309.000 to Point/Station      310.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      1.340(Ac.)
 Runoff from this stream =      4.826(CFS)
 Time of concentration =    6.82 min.
 Rainfall intensity =     3.884(In/Hr)
 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity
  No.       (CFS)       (min)                 (In/Hr)

  1        3.923      7.02          3.841
  2        4.826      6.82          3.884
 Qmax(1) =
     1.000 *    1.000 *     3.923) +
     0.989 *    1.000 *     4.826) + =       8.696



 Qmax(2) =
     1.000 *    0.972 *     3.923) +
     1.000 *    1.000 *     4.826) + =       8.637

 Total of 2 streams to confluence:
 Flow rates before confluence point:
        3.923       4.826
 Maximum flow rates at confluence using above data:
         8.696        8.637
 Area of streams before confluence:
         1.120        1.340
 Results of confluence:
 Total flow rate =      8.696(CFS)
 Time of concentration =     7.024 min.
 Effective stream area after confluence =      2.460(Ac.)
 End of computations, total study area =           2.460 (Ac.)



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   9/19/2022 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  7  MIN.
6 HOUR RAINFALL  2.5  INCHES
BASIN AREA  1.12  ACRES
RUNOFF COEFFICIENT  0.86 
PEAK DISCHARGE  3.92  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  7  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  14  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  21  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  28  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  49  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  56  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  63  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  91  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  98  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  112  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  119  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  133  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  147  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  161  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  182  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  189  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  196  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  203  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  217  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  224  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  231  DISCHARGE (CFS) =  1 
TIME (MIN) =  238  DISCHARGE (CFS) =  2.6 
TIME (MIN) =  245  DISCHARGE (CFS) =  3.92 
TIME (MIN) =  252  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  259  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  266  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  273  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  287  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  301  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  322  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  329  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  343  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  357  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  364  DISCHARGE (CFS) =  0 
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: Det-PK 4 BMP 5_Calcs yr100.gpw Saturday, 09 / 17 / 2022

Hyd. Origin Description

Legend

1 Manual hydrograph 1

2 Reservoir Detention 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Saturday, 09 / 17 / 2022

Hyd. No. 1

hydrograph 1

Hydrograph type =  Manual Peak discharge =  3.920 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  8,786 cuft

2

0.0 1.0 2.1 3.2 4.2 5.3 6.3

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

hydrograph 1

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Saturday, 09 / 17 / 2022

Hyd. No. 2

Detention 1

Hydrograph type =  Reservoir Peak discharge =  3.202 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  8,766 cuft
Inflow hyd. No. =  1 - hydrograph 1 Max. Elevation =  103.89 ft
Reservoir name =  Det-SBA pk4-BMP 5 Max. Storage =  4,967 cuft

Storage Indication method used.

3

0 2 4 6 8 11 13 15 17 19 21 23 25

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

Detention 1

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 4,967 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Saturday, 09 / 17 / 2022

Pond No. 1 -  Det-SBA pk4-BMP 5

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 100.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 1,345 0 0
1.00 101.00 1,345 1,278 1,278
2.00 102.00 1,345 1,278 2,556
3.00 103.00 1,345 1,278 3,833
4.00 104.00 1,345 1,278 5,111

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 1.00 Inactive Inactive

Span (in) =  18.00 1.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  100.00 100.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.30 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.93 Inactive Inactive Inactive

Crest El. (ft) =  103.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 100.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 1,278 101.00 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
2.00 2,556 102.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
3.00 3,833 103.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
4.00 5,111 104.00 4.67 oc 0.04 ic --- --- 4.63 --- --- --- --- --- 4.668
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Project No. 12764.001 
 
 
Sharp Healthcare 
7901 Frost Street 
San Diego, California 92123 
 
 
Attention: Mr. Tim Crowe 
 
Subject: Geotechnical Investigation 
 Mary Birch Hospital Expansion Project  
 Sharp Metropolitan Medical Campus Master Plan 
 7901 Frost Street 
 San Diego, California 
 
 
In accordance with your request and authorization, Leighton Consulting, Inc. (Leighton) 
has conducted a geotechnical investigation for the proposed expansion of the Mary Birch 
Hospital at the Sharp Metropolitan Medical Campus located at 7901 Frost Street in San 
Diego, California. Our geotechnical study of the site was performed in general accordance 
with the Office of Statewide Health Planning & Development (OSHPD) requirements 
within the 2016 California Building Code. 
 
Based on the results of our study, it is our professional opinion that the proposed 
expansion of the Mary Birch Hospital is feasible provided the recommendations provided 
herein are incorporated into the design and construction of the proposed improvements. 
The accompanying geotechnical report presents a summary of our current investigation 
and provides geotechnical conclusions and recommendations relative to the design and 
construction of the expansion of Mary Birch Hospital. 
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If you have any questions regarding our report, please do not hesitate to contact Robert 
Stroh at 858-300-4090. We appreciate this opportunity to be of service. 
 
Respectfully submitted, 
 
LEIGHTON CONSULTING, INC. 
 
 
 
 
    
Robert C. Stroh, CEG 2099   Sean Colorado, GE 2507 
Associate Engineering Geologist   Senior Principal Engineer 
(858) 300-4090, rstroh@leightongroup.com   (858) 300-8490, scolorado@leightongroup.com 
 
 
Distribution: (1) Addressee via email
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Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 
possible. In that way, you can benefit from a lowered 
exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
techniques that can be of genuine benefit for 
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
 for Specific Purposes, Persons, and Projects,  
and At Specific Times
Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
• for a different client;
• for a different project or purpose;
• for a different site (that may or may not include all or a portion of 

the original site); or
• before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

• the site’s size or shape;
• the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

• the composition of the design team; or 
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are  
Confirmation-Dependent
The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

• confer with other design-team members;
• help develop specifications;
• review pertinent elements of other design professionals’ plans and 

specifications; and
• be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

Obtain Professional Assistance to Deal with  
Moisture Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of 
GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any kind. 

Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent or intentional (fraudulent) misrepresentation.

Telephone: 301/565-2733
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1.0 INTRODUCTION 
 
 
We recommend that all individuals utilizing this report read the preceding information 
sheet prepared by the Geoprofessional Business Association (GBA) and the Limitations, 
Section 7.0, located at the end of this report. 

 
1.1 Purpose and Scope 

 
This report presents the results of our geotechnical investigation for the proposed 
expansion of the Mary Birch Hospital within the Sharp Metropolitan Medical 
Campus located at 7901 Frost Street in San Diego, California (Figure 1). The 
purpose of our investigation was to identify and evaluate the geologic hazards and 
significant geotechnical conditions present at the site in order to provide 
geotechnical recommendations for the proposed structure. Our scope of services 
for this project included: 
 
 Review of pertinent documents regarding the geotechnical conditions at the 

site.  

 Markout of the exploration locations, notification and coordination of 
underground utility locators, and coordination with site personnel. 

 Excavation of eight exploratory borings in the proximity of the proposed 
expansion.  

 Review of previous geotechnical investigations for the current site area.  

 Laboratory testing of selected soil samples. Laboratory testing consisted of unit 
weight, moisture content, direct shear, expansion index, 200 wash, modified 
Proctor, and corrosivity tests including - minimum electrical resistivity, pH, and 
water-soluble sulfate and chloride content tests. 

 This study included a review of the subsurface exploration and laboratory 
testing programs previously conducted by others. The laboratory testing 
consisted of particle size analysis, Atterberg limits, direct shear, expansion 
index, and laboratory compaction test data. 

 Preparation of this report presenting our findings, conclusions, and 
geotechnical recommendations with respect to the proposed geotechnical 
design, site grading and general construction considerations. 
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1.2 Site Location and Description 
 
The site currently consists of a paved parking lot and utilities.  Both underground 
and above ground utilities are within the footprint of the proposed building addition. 
The paved parking is located to the north of the covered loading dock and east of 
the fire access lane.  A tree/shrub/grass area is located east of the existing hospital 
building.  Access to the site is provided by driveway entry named Mary Birch Lane 
along the east of Health Center Drive.  In general, the site is bounded by the fire 
access lane to the east, the existing Mary Birch hospital building to the west, a 
covered loading dock to the south and Outpatient Pavilion and South Tower to the 
north.  Site topography within the limits of the proposed project is generally flat lying 
and ranges in elevation from approximately 386 feet at the south-western portion of 
the site to 389 feet at the northern portion of the site (Figure 2).  According to exhibits 
provided by the project civil engineer, some conduit manholes within the building 
pad and loading dock extend down to elevation 373 feet. 
 
The latitude and longitude coordinates for the project are: 
Latitude: 32.7982º N 
Longitude: 117.1544º W 

 
1.3 Proposed Development 

 
The proposed expansion of the Mary Birch Hospital is planned to be constructed 
within an early phase as part of a much larger Sharp Metropolitan Medical Campus 
Master Plan redevelopment and retrofit undertaking. The Campus Master Plan is 
programed to be undertaken in a phased approach over several years.  
 
Generally, the Mary Birch Expansion will be a six-story tall building with an overall 
footprint of approximately 21,000 SF.  The floors and roof will be constructed out of 
concrete fill over metal deck, supported by steel beams and steel columns.  The 
foundation system will consist of reinforced concrete continuous grade beams under 
the moment frames and spread footings under the gravity columns.  Also proposed 
is a separate one-story loading dock with overhead canopy. The loading dock 
platform will be constructed on shallow spread footings. The foundations system of 
the canopy will consist of reinforced concrete pier footings. The approximate limits 
of the proposed expansion are depicted on Figure 2.  
 
The finish floor elevation of the proposed addition is to be approximately 384 feet.  
The loading dock is to be at the same elevation and the loading dock ramp is 
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approximately 4 feet lower and slopes up at 2 percent toward the loading dock 
driveway.  Grades are expected to be lowered up to 10 feet to attain pad grade 
within the loading dock canopy footprint and 5 feet within the building pad. 
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2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING 
 
 
2.1 Site Investigation 

 
Our subsurface exploration was performed from July 29 to August 6, 2020, which 
consisted of excavating eight 8-inch diameter geotechnical borings (B-1 through 
B-7 and B-18) to depths of approximately 15 to 28 feet below the existing ground 
surface (bgs).  Due to very limited site access and the presence of numerous site 
utilities, we have also utilized other investigations to supplement our data (Section 
2.3). Borings B-1 through B-7 were drilled with a truck-mounted CME-95 drill rig 
and B-18 was drilled with a track-mounted limited-access drill rig. The purpose of 
our subsurface exploration was to evaluate the underlying stratigraphy, physical 
characteristics, and specific engineering properties of the soils within the area of 
the proposed improvements. 
 
During the exploration operations, a geologist from our firm prepared geologic logs 
and collected bulk and relatively undisturbed samples for laboratory testing and 
evaluation. Disturbed standard penetration test (SPT) and relatively undisturbed 
split-barrel soil sampling using a 140-pound automatic-trip hammer free falling 30-
inches were performed in accordance with ASTM International standards ASTM D 
1586 and ASTM D 3550, respectively. After logging and field testing, the bore 
holes were backfilled with soil cuttings.  Boreholes deeper than 20 feet were 
backfilled with bentonite in accordance with Department of Environmental Health 
(DEH) requirements. The boring logs are provided in Appendix B, laboratory test 
results are included in Appendix C, and the approximate geotechnical boring 
locations are depicted on Figure 2 (Geotechnical Map).  
 
In addition to the geotechnical borings, a geophysical survey was performed on 
August 26, 2020 by Atlas Technical Consultants to measure shear wave velocity 
within the subsurface materials.  The approximate location of the survey line is 
shown on Figure 2 and a copy of the survey report is included in Appendix B. 
 

2.2 Laboratory Testing 
 
Laboratory testing performed on representative soil samples obtained during our 
subsurface exploration included the following: direct shear, 200 wash, expansion 
index, laboratory compaction by modified Proctor, geochemical analysis for 
corrosion, moisture, and density. A discussion of the laboratory tests performed 
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and a summary of the laboratory test results are presented in Appendix C. In-situ 
moisture and density test results are provided on the boring logs (Appendix B).   

 
2.3 Previous Investigations 
 

As part of our study, we have compiled geotechnical data that has been developed 
across the campus as part of previous design and construction projects. The 
studies that provided data within the vicinity of the expansion of Mary Birch 
Hospital include the following geotechnical reports: 

 
 San Diego Geotechnical Consultants, 1988, Geotechnical Investigation, 

New Central Utility Plan, Medical Office Building and Women’s Center, 
Sharp Hospital, San Diego, California, dated December 21. 

 
 Shannon & Wilson, Inc., 2011a, Response to Comments by the California 

Geological Survey, Sharp Memorial Hospital – Central Tower, SPC-2 
upgrade, 7901 Frost Street, San Diego, California, OSHPD Permit No. IL-
090824-37, Facility No. 12364 dated March 30. 

Boring logs from these previous studies that are in the vicinity of the Mary Birch 
Expansion have been included in Appendix B. Laboratory testing that was 
performed on samples from the previous borings are included in Appendix C. The 
locations of the previous explorations are presented on Figure 2. 
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3.0 SUMMARY OF GEOTECHNICAL CONDITIONS 
 
3.1 Geologic Setting 
 

The project area is situated in the Peninsular Ranges Geomorphic Province.  This 
geomorphic province encompasses an area that extends approximately 900 miles 
from the Transverse Ranges and the Los Angeles Basin south to the southern tip 
of Baja California, and varies in width from approximately 30 to 100 miles (Norris 
and Webb, 1990).  The province is characterized by mountainous terrain on the 
east composed mostly of Mesozoic igneous and metamorphic rocks, and relatively 
low-lying coastal terraces to the west underlain by late Cretaceous-aged, Tertiary-
aged, and Quaternary-aged sedimentary units.  Most of the coastal region of the 
County of San Diego, including the site, occur within this coastal region and are 
underlain by sedimentary units.  Specifically, the site is located within the coastal 
plain section of the Peninsular Range Geomorphic Province of California, which 
generally consists of subdued landforms underlain by sedimentary bedrock.  
 

3.2 Site-Specific Geology 
 
Based on our subsurface exploration, and review of pertinent geologic literature 
and maps (Appendix A), the geologic units underlying the site consist of 
undocumented artificial fill materials overlying Quaternary-aged Very Old Paralic 
Deposits, which in turn are underlain by the Mission Valley Formation and Stadium 
Conglomerate. A brief description of the geologic units encountered on the site is 
presented below. The approximate lateral and vertical distribution of these units 
are shown on the Geologic Cross-Sections A-A’ and B-B’ (Figure 3), and the 
approximate areal distribution is shown on Figure 2. The general distribution of the 
geologic formations in the site area is shown on Figure 4, the Geologic Map. 
 

 3.2.1 Undocumented Artificial Fill (Afu) 
 

Based on our subsurface exploration, artificial fill soils were encountered in 
all current and previous geotechnical borings (B-1 through B-7 and B-18 
(Current Borings), B-1 and B-5 (San Diego Geotechnical Consultants, 
1988) and B-2 (Shannon & Wilson, 2011a)) with thickness varying between 
0.4 feet to 13 feet.  The thickness of fill soils within the footprint of the 
proposed building are anticipated to be less than 2 feet, except where 
existing utilities are present.  As encountered during our subsurface 
exploration, the fill soils generally consisted of loose to very dense, reddish 

   

   

  



   12764.001 
 

 

7 
 

brown to dark reddish brown, dry to very moist, fine-grained, silty to clayey 
sands with trace gravel.  Asphalt concrete over the aggregate base was 
encountered at the surface within broings B-5 to B-7. Asphalt concrete was 
also encountered in borings B-1 to B-4, but without underlying aggregate 
base. It should be noted that the existing pavement and aggregate base 
section at these borings ranges from approximately 4 inches to 17 inches in 
thickness.  
 
Undocumented fills are also anticipated to be encountered where buried 
utilities or below grade structures are present beneath the site. 
 

3.2.2 Quaternary-aged Very Old Paralic Deposits (Qvop8) 
 
Underlying the existing undocumented artificial fill soils, the Quaternary-aged 
Very Old Paralic Deposits was encountered in all of our geotechnical borings.  
During our drilling exploration, this material generally consisted of medium 
dense to very dense, yellowish red to dark reddish-brown, moist, silty or 
clayey sandstone with variable amounts of gravel and very dense, light 
yellowish brown to reddish brown, moist, silty gravel with fine sand and trace 
cobble.  A gravel-cobble conglomerate was encountered at depth within the 
Very Old Paralic Deposits during drilling. The cobble located throughout this 
unit is 6 to 8 inches in diameter with isolated cobbles up to 1 foot in diameter. 
Note that this unit was formerly named Lindavista Formation as shown in the 
previous boring logs by others. Previous investigations classified the material 
as very dense, light gray brown to reddish brown, damp to moist, silty or 
clayey sandstone.  
 

3.2.3 Mission Valley Formation (Tmv) and Stadium Conglomerate (Tst) 
 
Although only encountered within one of our boring explorations (B-4), the 
underlying Mission Valley Formation and Stadium Conglomerate likely occur 
occur below the cobble-gravel conglomerate that caused drilling refusal on 
all of the borings. These materials are anticipated to consist of very dense, 
coarse-grained, light brown to reddish brown, silty cobble-gravel 
conglomerate with sand. It should be noted that several previous studies 
(Appendix A) have identified the underlying conglomerate as Stadium 
Conglomerate. However, based on our interpretation of the geology shown 
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on Figure 4, we believe that the conglomerate is that of the Mission Valley 
Formation. 

 
3.3 Geologic Structure 
 

The site is located within Zone 52 of the City of San Diego Seismic Safety Study 
Map (Figure 7) and is classified as “gently sloping to steep terrain, favorable geologic 
structure, low risk.” Based on previously completed geotechnical report (Appendix 
A) and our recent subsurface exploration, along with previous work completed at 
nearby sites, the project site is underlain by generally massive (favorably oriented) 
geologic structure consisting sandy and clayey gravel-cobble conglomerate of the 
Mission Valley Formation and the Stadium Conglomerate. 

 
3.4 Landslides 
 

Several formations within the San Diego region are particularly prone to landsliding 
(Friars Formation). These formations generally have high clay content and mobilize 
when they become saturated with water. Other factors, such as steeply dipping 
bedding that project out of the face of the slope and/or the presence of fracture 
planes, will also increase the potential for landsliding.  
 
No landslides or indications of deep-seated landsliding were identified at the site 
during our field exploration or our review of available geologic literature, topographic 
maps, and stereoscopic aerial photographs. Furthermore, as discussed in Section 
3.3 the site is underlain by generally massive, favorable oriented geologic structure. 
Therefore, the potential for significant landslides or large-scale slope instability at 
the site is considered low. 

 
3.5 Surface and Groundwater 
 

No indication of surface water or evidence of surface ponding was encountered 
during our geotechnical investigation performed at the site. However, surface 
water may drain as sheet flow across the site during rainy periods.  
 
Groundwater was not encountered during our subsurface exploration at the site. It 
should be noted that groundwater levels may fluctuate with seasonal variations 
and irrigation and local perched groundwater conditions may exist at the contact 
between the undocumented artificial fill and the Very Old Paralic Deposits. Beyond 
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nuisance seepage into open holes, we do not anticipate groundwater will be a 
constraint to the development of the site. 
 

3.6 Engineering Characteristics of On-site Soils 
 

Based on the results of our laboratory testing of representative on-site soils, and 
our professional experience on similar sites with similar soils conditions, the 
engineering characteristics of the on-site soils are discussed below. 
 
3.6.1 Compressible Soils 

 
The site is underlain by undocumented artificial fill materials.  No records 
for compaction testing were available at the time of our exploration. 
Therefore, generally, the upper 1 to 2 feet of undocumented artificial fill is 
considered compressible in their current state. Recommendations for 
remedial grading of these soils are provided in the following sections of this 
report. 

 
3.6.2 Expansion Potential 

 
Expansion index testing on one representative soil sample indicated that 
the onsite soils generally have a very low potential (EI < 20) for expansion 
(Appendix C).  However, higher expansive soils may be encountered during 
the grading of the site and during foundation excavation.  Expansive soils 
are not anticipated to significantly impact the proposed site improvements. 
 

3.6.3 Hydrocollapse 
 

Based on the results of our observations during our field investigation, 
undocumented fill is underlain by dense to moderately indurated Very Old 
Paralic Deposits and Tertiary-aged Formations. Therefore, the potential for 
hydro-collapse of the underlying earth materials is considered low at the 
site. 
 

 3.6.4 Soil Corrosivity 
 

A preliminary screening of the on-site soils was performed to evaluate their 
potential corrosive effect on concrete and ferrous metals.  In summary, 
laboratory testing on representative soil samples obtained during our 
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subsurface exploration evaluated pH, minimum electrical resistivity, and 
chloride and soluble sulfate content.  The samples tested had pH values 
ranging from 6.9 to 8.1, and a measured minimum electrical resistivity of 
1400 ohm-cm, respectively.  Test results also indicated that the samples 
had maximum chloride content of 120 parts per million (ppm), and maximum 
soluble sulfate content of 165 ppm.  
 

 3.6.5 Excavation Characteristics 
 

It is anticipated that the Very Old Paralic Deposits can be excavated with 
conventional heavy-duty construction equipment. If oversize material 
(larger than 6 inches in maximum dimensions) is generated, it should be 
placed in non-structural areas or hauled off site. Also, difficult excavation 
conditions may be encountered with deeper excavations (elevator pits, 
utilities, deepened piles, etc.) founded in concretionary and cemented 
layers below where the Very Old Paralic Deposits transitioned into cobble 
conglomerate material. It should be noted that drilling refusal was 
encountered with the Limited Access Drill Rig in Boring B-18 and with a 
more powerful CME 95 Drill Rig in Borings B-1 through B-7 on the cobble 
conglomerate. These materials likely will require heavy ripping or breaking 
with specialized equipment during excavation.  
 

3.7 Flood Hazard 
 

According to a Federal Emergency Management Agency (FEMA) flood insurance 
rate map (FEMA, 1997), the site is not located within a flood zone (Figure 8). In 
addition, based on our review of topographic maps and aerial photographs, the 
site is not located downstream of a dam (Figure 9). 

 
3.8 Infiltration 
 

Based on the results of previous geotechnical investigations and our current 
investigation, the site is anticipated to be a “No Infiltration Site” based on City of 
San Diego Storm Water Standards (2018). 
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3.9 Exceptional Geologic Conditions 
 

Exceptional geologic conditions are potential hazards that are present across the 
State of California, and occur on a site by site basis. We have addressed the 
presence or non-presence of these items typically present across the State in the 
sections below. 

 
3.9.1 Hazardous Materials 

 
The site has been developed as a hospital site since the 1950’s. We 
understand emergency fuel is stored within underground storage tanks near 
the central utility plant. We are not aware of any unauthorized releases into 
the subsurface within the hospital campus. The presence of methane gas, 
hydrogen-sulfide gas, tar seeps, and other naturally occurring hazardous 
materials has not been previously observed or mapped. Therefore, it is our 
opinion that the probability of such materials existing at the Mary Birch 
Hospital expansion site is very low. 
 

3.9.2 Regional Subsidence 
 

The site area is not currently utilized for groundwater or oil withdraws. In 
addition, the dense nature of the Mission Valley Formation and Stadium 
Conglomerate is not prone to subsidence settlement due to withdraw of 
fluids. Therefore, regional subsidence potential is considered nil. 

 
3.9.3 Non-Tectonic Faulting 

 
Surface expressions of differential settlement, such as ground fissures, can 
develop in areas affected by ground water withdrawal or banking activities, 
including geothermal production. The site location is not within an area 
affected by differential settlement caused by non-tectonic sources. 

 
3.9.4 Volcanic Eruption 

 
The proposed site is not located within or near a mapped area of potential 
volcanic hazards (Miller, C.D., 1989). The nearest volcanic activity is 
located in the Salton Sea area of southern California, approximately 70 
miles east of the site. 
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3.9.5 Asbestos 
 

Due to the lack of proximal sources of serpentinic or ultramafic rock bodies, 
naturally-occurring asbestos is not considered a hazard at the site.  

 
3.9.6 Radon-222 Gas 

 
Historically, Radon-222 gas has not typically been recognized as an 
environmental consideration in San Diego County. In particular the site area 
is not mapped as containing organic rich marine shales commonly 
characterized has potentially containing Radon-222 gas (Churchill, 2003). 
Therefore, based on our review of the referenced literature, and our site 
exploration, the potential for the occurrence of Radon-222 gas at the site is 
considered low. 
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4.0 SEISMICITY 
 
4.1 Regional Tectonic Setting 
 

The site is located within the Peninsular Ranges Geomorphic Province, which is 
traversed by several major active faults.  The Whittier-Elsinore, San Jacinto, and 
the San Andreas faults are major active fault systems located east of the site, and 
the Rose Canyon, Newport-Inglewood (offshore), and Coronado Bank are active 
faults located west to southwest of the site (Jennings, 2010), see Figure 5.  The 
primary seismic risk to the site area is the Rose Canyon fault zone located 
approximately 3.0 miles west of the site (USGS, 2008).  
 
The Rose Canyon fault zone consists predominantly of right-lateral strike-slip faults 
that extend south-southeast bisecting the San Diego metropolitan area (Figure 6). 
Various fault strands display strike-slip, normal, oblique, or reverse components of 
displacement.  The Rose Canyon fault zone extends offshore at La Jolla and 
continues north-northwest subparallel to the coastline.  The offshore segments are 
poorly constrained regarding location and character.  South of downtown, the fault 
zone splits into several splays that underlie San Diego Bay, Coronado, and the 
ocean floor south of Coronado (Treiman, 1993 and 2000; Kennedy and Clarke, 
1999).  Portions of the fault zone in the Mount Soledad, Rose Canyon, and 
downtown San Diego areas have been designated by the State of California (CGS, 
2003) as being Earthquake Fault Zones. 
 

4.2 Local Faulting 
 

The California Geologic Survey (CGS, 2013) defines a Holocene-active fault as a 
fault which has “had surface displacement within Holocene time (about the last 
11,700 years).”  Our review of available geologic literature (Appendix A) indicates 
that there are no known pre-Holocene or Holocene-active faults transecting the 
site. The subject site is also not located within any State mapped Earthquake Fault 
Zones or City of San Diego mapped fault zones. The nearest active fault is the 
Rose Canyon fault located approximately 3 miles west of the site (USGS, 2008).   
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4.3 Seismicity 
 

The site is considered to lie within a seismically active region, as is all of Southern 
California.  As previously mentioned above, the Rose Canyon fault zone located 
approximately 3 miles west of the site is considered the ‘active’ fault having the most 
significant effect at the site from a design standpoint. 
 
Historically, the San Diego region has been spared major destructive earthquakes.  
The most recent earthquake on the Rose Canyon fault in San Diego occurred after 
A.D. 1523 but before the Spanish arrived in 1769.  Studies by Rockwell and Murbach 
(1999) indicate that the earthquake occurred at A.D. 1650 ± 125.  Two additional 
earthquakes, the 1800 M6.5 and 1862 M5.9, may have also occurred in the Rose 
Canyon fault zone.  However, no direct evidence of ground rupture within the Rose 
Canyon fault zone for those events was recorded. 
 
The site location with respect to significant past earthquakes (>M5.0) is shown on 
the Historical Seismicity Map in Appendix D.  The historic seismicity for the site has 
been tabulated utilizing the computer software EQSEARCH (Blake, 2018).  The 
results are presented in Appendix D.  The results indicate that the maximum 
historical site acceleration from 1800 to present has been estimated to be 0.137g. 
 

4.4 Seismic Hazards 
 

Severe ground shaking is most likely to occur during an earthquake on one of the 
regional active faults in Southern California.  The effect of seismic shaking may be 
mitigated by adhering to the California Building Code or state-of-the-art seismic 
design parameters of the Structural Engineers Association of California.  
  
4.4.1 Shallow Ground Rupture 

 
No pre-Holocene or Holocene-active faults are mapped transecting or 
projecting toward the site.  Due to the absence of faults at the site, surface 
rupture from faulting is considered low.  In addition, due to the lack of nearby 
slopes, ground cracking due to shaking from a seismic event is also 
considered low. 
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4.4.2 Mapped Fault Zones 
 

The site is not located within a State mapped Earthquake Fault Zone (EFZ), 
nor is it located within a City of San Diego fault zone. As previously 
discussed, the subject site is not underlain by known faults.  
 

4.4.3 Site Class 
 
Utilizing 2016 California Building Code (CBC) procedures, we have 
characterized the site soil profile to be a Site Class C based on our 
subsurface explorations using SPT blow counts, experience with similar 
sites in the project area, previously completed geotechnical studies on the 
Campus (Appendix A), and the completion of a geophysical survey 
(Appendix B).  
 

4.4.4 Building Code Mapped Spectral Acceleration Parameters 
 
The effect of seismic shaking may be mitigated by adhering to the California 
Building Code and state-of-the-art seismic design practices of the Structural 
Engineers Association of California.  Provided below in Table 1 are the 
spectral acceleration parameters for the project determined in accordance 
with the 2016 CBC (CBSC, 2016) and the SEA/OSHPD Web Application. 
 

Table 1 

2016 CBC Mapped Spectral Acceleration Parameters 

Site Class C 

Site Coefficients 
Fa 

Fv 
= 
= 

1.000 
1.387 

Mapped MCE Spectral Accelerations 
SS 

S1 
= 
= 

1.080g 
0.413g 

Site Modified MCE Spectral Accelerations 
SMS 

SM1 
= 
= 

1.080g 
0.573g 

Design Spectral Accelerations 
SDS 

SD1 
= 
= 

0.720g 
0.382g 
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Utilizing ASCE Standard 7-10, in accordance with Sections 11.8.3, the 
following additional parameters for the peak horizontal ground acceleration 
are associated with the Geometric Mean Maximum Considered Earthquake 
(MCEG).  The mapped MCEG peak ground acceleration (PGA) is 0.461g for 
the site.  For a Site Class C, the FPGA is 1.0 and the mapped peak ground 
acceleration adjusted for Site Class effects (PGAM) is 0.461g for the site. 
 

4.5 Secondary Seismic Hazards 
 
In general, secondary seismic hazards can include soil liquefaction, seismically-
induced settlement, lateral displacement, surface manifestations of liquefaction, 
landsliding, seiches, and tsunamis.  The potential for secondary seismic hazards 
at the subject site is discussed below. 

 
4.5.1 Liquefaction and Dynamic Settlement 

 
Liquefaction and dynamic settlement of soils can be caused by strong 
vibratory motion due to earthquakes. Granular soils tend to densify when 
subjected to shear strains induced by ground shaking during earthquakes. 
Research and historical data indicate that loose granular soils underlain by 
a near surface groundwater table are most susceptible to liquefaction, while 
the most clayey materials are not susceptible to liquefaction. Liquefaction is 
characterized by a loss of shear strength in the affected soil layer, thereby 
causing the soil to behave as a viscous liquid. This effect may be manifested 
at the ground surface by settlement and, possibly, sand boils where 
insufficient confining overburden is present over liquefied layers. Where 
sloping ground conditions are present, liquefaction-induced instability can 
result. 
 
The site is underlain at depth by Quaternary-aged Very Old Paralic Deposits 
in turn underlain by the Mission Valley Formation and Stadium 
Conglomerate (Figure 4). Based on the underlying dense character of the 
Very Old Paralic Deposits, the presence of moderately indurated Tertiary-
aged materials below those, and the lack of a shallow groundwater table, it 
is our opinion that the potential for liquefaction and seismic related 
settlement across the site is low. 
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4.5.2 Lateral Spread 
 
Empirical relationships have been derived (Youd et al., 1999) to estimate 
the magnitude of lateral spread due to liquefaction.  These relationships 
include parameters such as earthquake magnitude, distance of the 
earthquake from the site, slope height and angle, the thickness of liquefiable 
soil, and gradation characteristics of the soil. 
 
The susceptibility to earthquake-induced lateral spread is considered to be 
low for the site because of the lack of susceptibility to liquefaction and a lack 
of open descending slope faces in the site vicinity. 
 

4.5.3 Tsunamis and Seiches 
 
Based upon the California Emergency Management Agency Tsunami 
Inundation Map (CalEMA, 2009), the site is not located within a tsunami 
inundation area.  In addition, based on the generally strike-slip character of 
off-shore faulting and proposed elevation of the site with respect to sea 
level, the possibility of seiches and/or tsunamis is considered to be nil. 

 
4.6 Landslides 

 
Several formations within the San Diego region are particularly prone to 
landsliding.  These formations generally have high clay content and mobilize when 
they become saturated with water.  Other factors, such as steeply dipping bedding 
that project out of the face of the slope and/or the presence of fracture planes, will 
also increase the potential for landsliding (Figure 7).  
 
No landslides or indications of deep-seated landsliding were indicated at the site 
during our field exploration or our review of available geologic literature, 
topographic maps, and stereoscopic aerial photographs.  Furthermore, our field 
reconnaissance and the local geologic maps indicate the site is generally underlain 
by generally flat topography and favorable oriented geologic structure, consisting 
of massively bedded sandstone.  Therefore, the potential for significant landslides 
or large-scale slope instability at the site is considered nil.  
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4.7 Flood Hazard 
 

According to a Federal Emergency Management Agency (FEMA) flood insurance 
rate map (FEMA, 2012); the site is not located within a floodplain.  Based on our 
review of topographic maps, the site is not located downstream of a dam or within 
a dam inundation area (Figures 8 and 9).  Based on this review and our site 
reconnaissance, the potential for flooding of the site is considered low. 
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5.0 CONCLUSIONS 
 
 
Based on the results of our geotechnical investigation of the site, it is our opinion that the 
proposed project is feasible from a geotechnical standpoint, provided the following 
conclusions and recommendations are incorporated into the project plans and 
specifications.  
 
 As the site is located in the seismically active southern California area, all structures 

should be designed to tolerate the dynamic loading resulting from seismic ground 
motions; 

 The site is not transected by pre-Holocene or Holocene-active faults; 

 The existing undocumented artificial fill materials are considered potentially 
compressible and generally unsuitable in their present state to support additional fill 
or structural loads; 

 Based on laboratory testing and site mapping, the site materials possess a very low 
to low expansion potential. It is possible that higher expansion materials may be 
encountered in locations not explored; 

 The existing onsite soils are generally suitable for use as engineered fill, provided 
they are free of organic material, debris, and rock fragments larger than 8 inches in 
maximum dimension; 

 If import soils are planned, the soils should be granular in nature, and have an 
expansion index less than 50 (per ASTM Test Method D 4829) and have a low 
corrosion impact to the proposed improvements; 

 Based on the results of our subsurface exploration, we anticipate that the on-site 
materials should be generally excavatable with conventional heavy-duty earthwork 
equipment. However, deeper excavations (drilled piles, elevator pits, utilities, etc.) 
may encounter concretionary and cemented conglomerate layers within the Very Old 
Paralic Deposits and underlying formation that may require heavy ripping or breaking 
with specialized equipment during excavation;  

 Groundwater was not encountered during our investigation, nor is groundwater 
anticipated to be encountered during site excavation and construction except as 
possible seepage during/after episodes of precipitation or in areas of irrigation; 
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 Based on the results of our geotechnical evaluation, it is our opinion that the proposed 
expansion of Mary Birch Hospital can be supported with conventional foundations 
and the loading dock canopy on drilled piles; 

 Although Leighton does not practice corrosion engineering, laboratory test results 
indicate the soils present on the site have a low potential for sulfate attack on normal 
concrete. However, the onsite soils are considered to have a corrosive potential for 
corrosion to buried uncoated ferrous metal.  A corrosion consultant may be consulted 
to provide additional recommendations. 
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6.0 RECOMMENDATIONS 
 
 
The following recommendations have been developed based on support of the structure 
by shallow foundations that bear on competent Very Old Paralic Deposits.  
 
6.1 Earthwork 
 

We anticipate that earthwork at the site will consist of minor cuts and fills to cuts 
extending to 10 feet in depth to attain subgrade elevations within the building pad 
and loading dock area. We recommend that earthwork on the site be performed in 
accordance with the following recommendations and the General Earthwork and 
Grading Specifications for Rough Grading included in Appendix E. In case of 
conflict, the following recommendations supersede those in Appendix E. 

 
 6.1.1 Site Preparation 

 
Prior to grading, all areas to receive structural fill or engineered structures 
should be cleared of surface and subsurface obstructions, including any 
existing debris and undocumented or loose fill soils, and stripped of 
vegetation.  Removed vegetation and debris should be properly disposed 
off-site.  Where trees are present, the entire root ball should be removed.  It 
is anticipated that existing utilities will be removed from the building pads.  
Areas disturbed by demolition activities should be restored to grade with 
properly compacted fill.  All areas to receive fill and/or other surface 
improvements should be scarified to a minimum depth of 6 inches, brought 
to above-optimum moisture conditions, and recompacted to at least 90 
percent relative compaction (based on ASTM Test Method D 1557).  
 

 6.1.2 Excavations and Oversize Material 
 
Excavations of the onsite materials may generally be accomplished with 
conventional heavy-duty earthwork equipment.  However, concretionary 
and cemented layers with oversize rock within the Very Old Paralic Deposits 
and underlying formation may require heavy ripping or breaking with 
specialized equipment during excavation if encountered. Excavation for 
utilities may also be difficult in some areas. Also, artificial fill soils present 
on site may cave during trenching operations. In accordance with OSHA 
requirements, excavations deeper than 5 feet should be shored or be laid 
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back in accordance with Section 6.7 if workers are to enter such 
excavations.   

 
6.2 Removal of Compressible Soils 
 

The weathered upper portions of the very old Paralic Deposits and undocumented 
artificial fill soils at the site may settle as a result of wetting or settle under the 
surcharge of engineered fill and/or structural loads supported on conventional 
foundations.  The following recommendations are based on foundations extending 
to bear on competent Very Old Paralic Deposits. 
 
In the building slab areas, we recommend that the upper 1 foot of soil below 
proposed subgrade elevations be removed and reprocessed in accordance with 
Section 6.3 below. Prior to placement of fill soil and in areas of planned 
improvements, the upper 6 inches of ground surface should be scarified, moisture 
conditioned as necessary, and properly recompacted.  
 
In non-building areas, such as concrete hardscape, we recommended that the 
upper 1 feet of soil materials below proposed subgrade elevations should be 
removed and reprocessed in accordance with Section 6.3 below.  Horizontally, the 
limits of the removal bottoms should extend at least 2 feet laterally beyond the 
limits of the proposed improvements.  
 
In general, the soil that is removed may be reused and placed as engineered fill 
provided the material is moisture conditioned to at least 2 percent above optimum 
moisture content, and then recompacted prior to additional fill placement or 
construction.  Soil with an expansion index greater than 50 should not be used 
within 5 feet of finish grade.  The actual depth and extent of the required removals 
should be confirmed during grading operations by the geotechnical consultant. 
 

6.3 Engineered Fill 
 

The onsite soils are generally suitable for use as compacted fill provided they are 
free of organic material, debris, and rock fragments larger than 6 inches in 
maximum dimension.  The onsite soils generally have moisture contents below 
optimum and may require moisture conditioning prior to use as compacted fill.  All 
fill soils should be brought to at least 2 percent above-optimum moisture conditions 
and compacted in uniform lifts to at least 90 percent relative compaction based on 
laboratory standard ASTM Test Method D 1557.  The optimum lift thickness 
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required to produce a uniformly compacted fill will depend on the type and size of 
compaction equipment used. In general, fill should be placed in lifts not exceeding 
8 inches in thickness. 
 

6.4 Cut/Fill Transition Mitigation 
 
Although grading plans were not available at the time of this report, proposed cuts 
are expected to expose competent formation within portions of the pad not 
transected by deeper utilities and all footings are expected to be supported by Very 
Old Paralic Deposits.  

 
6.5 Expansive Soils and Selective Grading 
 

Based on our laboratory testing and observations, we anticipate the onsite soil 
materials possess a very low to low expansion potential (Appendix C).  Selective 
grading to provide low expansion materials below slabs is not anticipated. 
 

6.6 Import Soils 
 

If import soils are used, the soil should be granular in nature, and have an 
expansion index less than 50 (per ASTM Test Method D 4829), and have a low 
corrosion impact to the proposed improvements.  Beneath pavements, subgrade 
materials should possess an R-Value of 20, or greater.  Import soils and/or the 
borrow site location should be evaluated by the geotechnical consultant prior to 
import. 
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6.7 Temporary Excavations 
 
Sloping excavations may be utilized when adequate space allows.  Based on the 
results of our evaluation, we provide the following recommendations for sloped 
excavations in fill soils or Very Old Paralic Deposits without seepage conditions. 
 

Table 2 

Maximum Slope Ratios 

Excavation Depth 
(feet) 

Maximum Slope Ratio  

Fill Soils  

Maximum Slope Ratio  

In Very Old Paralic 
Deposit  

0 to 5 1:1 (Horizontal to Vertical) 1:1 (Horizontal to Vertical) 

 
The above values are based on the assumption that no surcharge loading or 
equipment is present within 10 feet of the top of slope.  Care should be taken 
during design of excavations adjacent to the existing structures so that foundation 
support is preserved.  A “competent person” should observe the slope on a daily 
basis for signs of instability.  All excavations should comply with current OSHA 
requirements.  
 

6.8 Foundation Design 
 

Based on our understanding of the project, we recommend that conventional 
spread footings founded in granular undisturbed Very Old Paralic Deposits to 
support the proposed structure. The ancillary canopy structures may be supported 
by drilled pier foundations.  Where both shallow and deep foundation elements 
support the same structure, the superstructure should be analyzed in accordance 
with 2016 CBC Section 1808A.2. Where shallow foundations are constructed 
alongside existing shallow spread footings, any excavation below the depth of the 
bottom of the existing footing should be performed in a manner to avoid 
compromising the bearing capacity of the existing footings. The structural engineer 
should develop a plan showing the anticipated depth of the existing footings that 
are adjacent to the proposed Mary Birch Hospital Expansion foundations and are 
to be protected in-place. 

 

   

   

  



   12764.001 
 

 

25 
 

6.8.1 Shallow Spread Footings 
 

Shallow spread footings may be used to support the proposed hospital 
building.  Where spread footings need to be deepened to bear on competent 
Very Old Paralic Deposits, a controlled low strength material (CLSM) can 
be used to fill the additional excavation prior to construction of the footing. 
The CLSM should consist of a two-sack, sand-cement slurry and have and 
have a minimum compressive strength of 125 psi when tested in 
accordance with ASTM D4832.  Water content in the CLSM should be 
maintained at a proportion to minimize subsidence and bleed water 
shrinkage.  The CLSM should be placed on competent materials.  Any 
standing water and any loose or soft materials should be removed prior to 
placement of the CLSM.  Deepening of spread footings should be 
anticipated where existing backfilled utility trenches are present where 
proposed foundations are planned.   
 
Based on exhibits provided by the project structural engineer, we 
understand grade beams embedded 6 to 10 feet below the finish floor are 
planned to support the proposed hospital expansion.  With the lowering of 
grades and the anticipated depth of grade beam foundations, we anticipate 
locally the additional depth needed to bear footings on competent materials 
will be less than 5 feet.  The thickness of CLSM beneath footings should not 
exceed the width of the footing supported by the CLSM.  If greater thickness 
is needed, the width of the excavation should be increased so that the 
thickness of the CLSM does not exceed the width of the CLSM.  
Alternatively, the structural engineer should provide a design for deepening 
the footing below the design bottom of footing depth. 
 
Footings should extend a minimum of 24 inches beneath the lowest 
adjacent finish subgrade.  At these depths, footings may be designed for a 
maximum allowable bearing pressure of 8,000 pounds per square foot (psf). 
This capacity is for dead plus live loads. With an ultimate capacity of at least 
32,000 psf, the allowable bearing value may be increased by one-third for 
short-term wind or seismic loads.  The minimum recommended width of 
footings is 18 inches for continuous footings and 24 inches for square or 
round footings.  The allowable bearing pressures may be increased by 
1,000 psf for each additional foot of width or depth of structural concrete, to 
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a maximum value of 12,000 psf. For the allowable pressure of 12,000 psf, 
footings possess an ultimate value of at least 48,000 psf. 
 
The recommended allowable-bearing capacity is based on a maximum total 
settlement of 5/8 inch and a differential of 3/8-inch. Since settlement is a 
function of footing size and contact bearing pressures, some differential 
settlement can be expected where a large differential loading condition 
exists. However, for most cases, differential settlements are considered 
unlikely to exceed 1/4 inch. 
 
Footings should be designed in accordance with the structural engineer’s 
requirements and have a minimum reinforcement of four No. 5 reinforcing 
bars (two top and two bottom).  Reinforcement of individual column footings 
should be per the structural requirements. 
 

6.8.2 Modulus of Subgrade Reaction 
 

We understand the modulus of subgrade reaction will be used to model 
deflections for grade beams.  Grade beams and mat foundations typically 
experience some deflection due to loads placed and the reaction of the soils 
underlying the foundations. A design coefficient of subgrade reaction of K1, 
of 400 pounds per cubic inch (pci) may be used for evaluating such 
deflections at the site. This value is based on support by competent Very 
Old Paralic Deposits and is considered as applied to a unit square foot area. 
The value should be adjusted for the design foundation size. The coefficient 
of subgrade reaction Kb for a footing of specific width may be evaluated 
using the following equation. 

 
Kb = K1 [(b+1)/2b]2 

 

where b is the least width of the foundation in feet 
 

Detailed analysis to evaluate deflection should be carried out by the 
structural engineer. In some cases, refinement of the geotechnical 
recommendations may be needed to improve agreement between 
geotechnical and structural models. 
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6.8.3 Drilled Pile Foundations 
 

Cast-in-drilled-hole (CIDH) friction piles at least 18 inches in diameter may 
be used to support the ancillary canopy structures. For the analysis and 
development of the vertical capacity of CIDH friction piles, an allowable 
downward skin friction of 200 psf may be utilized. No increase may be 
utilized for short term downward loads. For upward loads, a skin friction of 
130 psf may be utilized and a one-third increase can be used for wind and 
seismic loads. Skin friction may be combined with end bearing for 
downwardly loaded piles where the bottom of the drilled pile excavation has 
been cleaned of any loose accumulation of cuttings, a value of 4,000 psf 
may be utilized for allowable end bearing. 

 
Pile settlement is anticipated to be less than 1/4 inch under design loads 
and normal service conditions. The design skin friction is based on center 
to center pile spacing of at least 3 pile diameters from other excavations. 
Where piles or excavation are spaced more closely, a reduction in pile 
capacity is necessary. Construction of piles should be sequenced such that 
the concrete of constructed piles is allowed to setup prior to construction of 
piles within 5 diameters. Where excavations for later phases of buildings 
are planned near proposed foundations, extending footings deeper with 
structural concrete should be considered to mitigate impacts. Skin friction 
and end bearing may be relied upon within the portion of the pile that is at 
or below the depth of future excavation. 
 
To resist lateral loads, CIDH piles can be designed in accordance with 
Section 1807A.3 of the 2016 CBC.  For level ground conditions, we 
recommend lateral soil bearing pressures determined from Table 1806A.2 
of 200 psf per foot of depth below the finish grade be used for determination 
of parameters S1 and S3 in the Non-constrained and Constrained designs, 
respectively.  As allowed by Section 1806A.3.4, a two-times increase in 
lateral bearing pressure may be used for short term loading for buildings 
that are not adversely affected by ½-inch motion at the ground surface.   
These pressures assume piles spaced at least eight diameters center-to-
center.   Where piles are more closely spaced, lateral soil bearing pressures 
should be reduced using the appropriate reduction factor determined from 
Figure 10 or 11 (Caltrans, 2019). Where sloping ground is present, revised 
parameters should be provided. Where retaining structures are present or 
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proposed, lateral surcharge may need to be considered in the retaining wall 
design to accommodate lateral pile surcharge loading. Similar 
considerations should be addressed if underground storage tanks are 
situated within eight pile diameters of laterally loaded piles. 
 
Where the ground surface is level and buried utilities, vaults, tanks, or 
structures are not present within 8 pile diameters, piles at least 2 feet in 
diameter may be considered to be laterally supported and Exception 1 of 
Section 1810A.2.2 withn the 2016 CBC may be applied to piles with a length 
that does not exceed 12 times the least horizontal dimension .  

 
6.8.4 Pile Installation 
 

All pile installation should be performed under the observation of the 
geotechnical consultant and consistent with standard practice. Drilling 
equipment should be powerful enough to drill through the overlying fill soils 
and into the dense to very dense formational material to the design 
penetration depths. Once a pile excavation has been started, we 
recommend the pile be completed within 8 hours, which includes inspection, 
placement of the reinforcement, and placement of the concrete. 
 
Caving of friable, soft or loose soils may occur where open excavations are 
made. Additionally, existing footings may surcharge excavations. 
Therefore, a permanent starter casing may be considered to protect the top 
of the borehole to mitigate caving or surcharge conditions where fill is 
present.  The manner in which a permanent casing is constructed 
significantly affects the available skin friction. Where permanent casing is 
planned, we recommend that skin friction be neglected. Casing should be 
installed tight to the surrounding soil. Loose materials should be removed 
from the bottom of the pile excavation prior to concrete placement.  
 
If pile excavations become bell-shaped and cannot be advanced due to 
severe caving, the caved region may be filled with a sand/cement slurry and 
redrilled. Redrilling may continue when the slurry has reached suitable set 
and strength. In this case, it may be prudent to utilize casing or other special 
methods to facilitate continued drilling after the slurry has set. 
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6.8.5 Foundation Setback 
 

We recommend a minimum horizontal setback distance from the face of 
slopes and retaining walls for all structural foundations, footings, and other 
settlement-sensitive structures as indicated on the Table 3 below.  This 
distance is measured from the outside bottom edge of the footing, 
horizontally to the slope face, and is based on the slope height.  However, 
the foundation setback distance may be revised by the geotechnical 
consultant on a case-by-case basis if the geotechnical conditions are 
different than anticipated. 
 

Table 3 

Minimum Foundation Setback from Slope Faces 

Slope Height Setback 

less than 5 feet 5 feet 

5 to 15 feet 7 feet 

 
Please note that the soils within the structural setback area possess poor 
lateral stability, and improvements (such as retaining walls, sidewalks, 
fences, pavements, etc.) constructed within this setback area may be 
subject to lateral movement and/or differential settlement.  Potential distress 
to such improvements may be mitigated by providing a deepened footing or 
a grade beam foundation system to support the improvement.    Depending 
on their proximity to the top of slopes, these structures may require retaining 
walls and/or deepened foundations. 
 
In addition, open or backfilled utility trenches that parallel or nearly parallel 
structure footings should not encroach within an imaginary 2 to 1 (horizontal 
to vertical) downward sloping line starting 9 inches above the bottom edge 
of the footing and should also not be located closer than 18 inches from the 
face of the footing.  Deepened footings should meet the setbacks as 
described above.  
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Where pipes may cross under footings, the footings should be specially 
designed.  Pipe sleeves should be provided where pipes cross through 
footings or footing walls and sleeve clearances should provide for possible 
footing settlement, but not less than 1 inch around the pipe. 

 
6.8.6 Floor Slabs 

 
Slabs-on-grade should be at least 5 inches thick and be reinforced with No. 
4 rebars 18 inches on center each way (minimum) placed at mid-height in 
the slab. We recommend control joints be provided across the slab at 
appropriate intervals as designed by the project architect.  

 
For slab areas where vapor control is appropriate, a minimum 15-mil vapor 
barrier should be provided between the underslab and gravel capillary 
break.  The vapor barrier should have a permeance of less than 0.01 perms 
across the entire slab area in the final constructed condition.  Measures to 
protect the barrier should be implemented throughout the installation and 
slab construction process to prevent damage (ASTM E1643).  Vapor barrier 
materials should conform to ASTM E1745 Class A.  The gravel capillary 
break should consist of a layer of uniform 3/8-inch to 1/2-inch gravel that is 
at least 4-inches thick.  The mix design of the slab concrete should be 
proportioned to control bleeding, shrinkage and curling.   
 
Moisture barriers can retard, but not eliminate moisture vapor movement 
from the underlying soils up through the slabs.  Moisture barriers can also 
prolong the timeframe needed for slabs to fully cure.   We recommend that 
the floor covering/insulation installer test the moisture vapor flux rate prior 
to flooring installation.  “Breathable” floor coverings should be considered if 
the vapor flux rates are high.  Additional guidance is provided in ACI 
Publications 302.1R-15 Guide for Concrete Floor and Slab Construction 
and 302.2R-06 Guide for Concrete Slab that Receive Moisture-Sensitive 
Floor Materials.   
 
The potential for slab cracking may be reduced by careful control of 
water/cement ratios. The contractor should take appropriate curing 
precautions during the pouring of concrete in hot weather to minimize 
cracking of the slabs. We recommend that a slipsheet (or equivalent) be 
utilized if grouted tile, marble tile, or other crack-sensitive floor covering is 
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planned directly on concrete slabs. All slabs should be designed in 
accordance with structural considerations. If heavy vehicle or equipment 
loading is proposed for the slabs, greater thickness and increased 
reinforcing may be required. The additional measures should be designed 
by the structural engineer using a modulus of subgrade reaction of 150 
pounds per cubic inch. Additional moisture/waterproofing measures that 
may be needed to accomplish desired serviceability of the building finishes 
and should be designed by the project architect 
 

6.8.7 Loading Dock Slab  
 

The project includes a loading dock with capacity to receive up to 6 trucks at 
a time.  A PCC pavement section for the proposed loading dock slab has 
been provided based on the design standards presented in the ACI “Guide 
for the Design and construction of Concrete Parking Lots” (ACI 330R-08) 
and the assumed Average Daily Truck Traffic Indices (ADTT). The ADTT is 
to be determined by the design-build designers. 

 

Table 4 
PCC Pavement Sections 

ADTT* PCC (Inches) 

>700 8.5 

≤ 300 7.5 

≤ 10 6.5 

*Traffic Categories and ADTT per ACI 330, Table 3.3. 

 
The above recommended concrete sections are based on properly 
compacted fill soils with a very low expansion potential (EI<21) and R-Value 
greater than 25.  They also include a thickness increase of 15% to account 
for a free edge condition.  All utility trenches should be compacted to 90 
percent relative compaction and pavement subgrade (upper 12-inches) 
uniformly compacted (non-yielding) to 95 percent of the laboratory 
maximum dry density (ASTM D1557) and at/or slightly above optimum 
moisture content.  Compaction should extend a minimum of 12-inches 
beyond formlines.  Slab edges and construction joint details provided by 
ACI should be followed.  Concrete should have a minimum flexural strength 
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of 550 psi.  Concrete testing should be performed to confirm quality of 
aggregates, strength requirements and shrinkage limits during construction.  
Construction and crack control joints should be designed per structural 
engineer’s requirements ACI guidelines. 
 

6.8.8 Lateral Earth Pressures and Retaining Wall Design 
 
Should retaining walls be added to the project, Table 6 presents the lateral 
earth pressure values for level or sloping backfill for walls backfilled with 
and bearing against fully drained soils of very low to low expansion potential 
(less than 50 per ASTM D 4829). 

 

Table 5 
Static Equivalent Fluid Weight (pcf) 

Conditions Level 2:1 Slope 

Active 36 55 
At-Rest 55 80 

Passive 
300 

(Maximum of 3 ksf) 
150 

(Sloping Down) 

 
Walls up to 10 feet in height should be designed for the applicable 
equivalent fluid unit weight values provided above.  If conditions other than 
those covered herein are anticipated, the equivalent fluid unit weight values 
should be provided on an individual case-by-case basis by the geotechnical 
engineer.  A surcharge load for a restrained or unrestrained wall resulting 
from automobile traffic may be assumed to be equivalent to a uniform lateral 
pressure of 75 psf which is in addition to the equivalent fluid pressure given 
above.  For other uniform surcharge loads, a uniform pressure equal to 
0.35q should be applied to the wall. The wall pressures assume walls are 
backfilled with free draining materials and water is not allowed to 
accumulate behind walls.  A typical drainage design is contained in 
Appendix E. Wall backfill should be compacted by mechanical methods to 
at least 90 percent relative compaction (based on ASTM D 1557).  If 
foundations are planned over the wall backfill, the wall backfill should be 
compacted to 95 percent.  Wall footings should be designed in accordance 
with the foundation design recommendations and reinforced in accordance 
with structural considerations.  For all retaining walls, we recommend a 
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minimum horizontal distance from the outside base of the footing to daylight 
as outlined in Section 6.8.5. 
 
Lateral soil resistance developed against lateral structural movement can 
be obtained from the passive pressure value provided above.  Further, for 
sliding resistance, the friction coefficient of 0.35 may be used at the 
concrete and soil interface.  These values may be increased by one-third 
when considering loads of short duration including wind or seismic loads.  
The total resistance may be taken as the sum of the frictional and passive 
resistance provided that the passive portion does not exceed two-thirds of 
the total resistance. The passive resistance and frictional coefficients are 
allowable values with a factor of safety of 1.5. The passive value for level 
ground assumes level conditions extend horizontally at least eight times the 
height of the surface imposing the horizontal loading. 
 
To account for potential redistribution of forces during a seismic event, 
retaining walls providing lateral support where exterior grades on opposites 
sides differ by more than 6 feet fall under the requirements of 2016 CBC 
Section 1803.5.12 and/or ASCE 7-10 Section 15.6.1 and should also be 
analyzed for seismic loading.  For that analysis, an additional uniform lateral 
seismic force of 9H should be considered for the design of the retaining 
walls with level backfill, where H is the height of the wall. This value should 
be increased by 150% for restrained walls. 
 

6.8.9 Shoring of Excavations 
 
For deeper excavations and protection of existing foundations, we 
recommend that excavations be retained either by a cantilever or braced 
shoring system with cast-in-place soldier piles and sheeting or lagging (i.e. 
shotcrete and/or wood), as needed.  Based on our experience with similar 
projects, if lateral movement of the shoring system cannot be tolerated, we 
recommend the utilization of a braced or anchored pile system.  
 
Shoring of excavations is typically performed by specialty contractors with 
knowledge of the San Diego County area soil conditions. Lateral earth 
pressures for design of shoring are presented below: 
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Cantilever Shoring System 
Active pressure = 36H(psf), triangular distribution 
Passive Pressure = 400h (psf) 
H = wall height (active case) or h = embedment (passive case) 
 

Multi-Braced Shoring System 
Active Pressure = 24H (psf), rectangular distribution 
Passive Pressure = 400h (psf) 
H = wall height (active case) or h = embedment (passive case) 

 
Based on subsurface materials encountered during the geotechnical 
exploration and our experience with nearby projects, it is our opinion that 
the caving potential of the on-site soils is moderate due to the presence of 
dense to very dense, but yet friable sands and gravels associated with the 
underlying Very Old Paralic Deposits. To accommodate installation of the 
shoring in the dense to hard underlying geologic units, wide-flange sections 
may be installed into pre-drilled holes surrounded by concrete. If caving of 
the drilled holes occurs, drilling slurry or casing may be required. In addition, 
caving of drilled holes for the tieback anchors should be anticipated. During 
downward advancement of the shoring walls care in these cases should be 
exercised which may include the excavation of shorter open-face segments. 
 
If portions of the planned excavations are proposed with sloped temporary 
excavations, we recommend a maximum slope of 1 to 1 (horizontal to 
vertical). Sloped excavations should be observed by the geotechnical 
consultant during excavation.  It should be noted that where temporary 
slopes excavate proposed foundational soil, then proposed footings will 
need to be deepened to bear on competent formation. 
 
Settlement monitoring of adjacent building, sidewalks and adjacent 
settlement sensitive structures should be considered to evaluate the 
performance of the shoring. Shoring of the excavation is the responsibility 
of the contractor. Extreme caution should be used to minimize damage to 
existing pavement, utilities, and/or structures caused by settlement or 
reduction of lateral support. 
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6.9 Control of Surface Waters 
 
Regarding Best Management Practices (BMP) and Low Impact Development (LID) 
measures, we are of the opinion that infiltration basins, and other on-site storm 
water retention and infiltration systems can potentially create adverse perched 
groundwater conditions, both on-site and off-site, when not installed using proper 
design recommendations (such as the use of liners) and infiltration design 
parameters.  Due to the dense nature of the Very Old Paralic Deposits and existing 
site constraints and conditions, we do not recommend infiltration of surface storm 
water into the existing site soils.  However, Low Impact Development (LID) BMPs 
that contain and filter surface waters (flow-through planters and bioretention areas) 
are acceptable provided that they are completely lined with an impermeable liner 
and have subdrain systems that tie into an approved existing or proposed storm 
drain system. 
 
Surface storm water should be transported off the site in approved drainage 
devices or unobstructed swales.  We recommend a minimum flow gradient for 
unpaved drainage within 5 feet of structures of 2 percent sloping away.  All area 
drain inlets should be maintained and kept clear of debris in order to function 
properly.  In addition, landscaping should not cause any obstruction to site 
drainage.  Rerouting of drainage patterns and/or installation of area drains should 
be performed, if necessary, by a qualified civil engineer or a landscape architect. 
 

6.10 Non-Vehicular Concrete Flatwork 
 
Concrete sidewalks and other flatwork (including construction joints) should be 
designed by the project civil engineer and should have a minimum thickness of 4 
inches with No. 4 bars at 24 inches on center or No. 3 bars at 18 inches on center.  
For all concrete flatwork, the upper 12 inches of subgrade soils should be moisture 
conditioned to at least 2 percent above optimum moisture content depending on 
the soil type and compacted to at least 90 percent relative compaction based on 
ASTM Test Method D1557 prior to the concrete placement.  Moisture testing 
should be confirmed 24 hours prior to concrete placement.   

 
6.11 Geochemical Considerations 
 

Concrete in direct contact with soil or water that contains a high concentration of 
soluble sulfates can be subject to chemical deterioration commonly known as 
“sulfate attack.” Soluble sulfate test results (Appendix C) indicate an exposure 
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class of S0.  We recommend that concrete in contact with earth materials be 
designed in accordance with Section 4 of ACI 318-14 (ACI, 2014). 
 
Based on the results of preliminary screening laboratory testing, the site soils have 
a corrosive potential to buried uncoated metal conduits (Caltrans, 2018).  We 
recommend measures to mitigate corrosion be implemented during design and 
construction. Leighton does not practice corrosion engineering. Therefore, a 
corrosion engineer may be contacted for additional recommendations. 
 

6.12 Construction Observation and Plan Reviews 
 

The recommendations provided in this report are based on preliminary design 
information and subsurface conditions disclosed by widely spaced borings.  The 
interpolated subsurface conditions should be checked in the field during 
construction.  Construction observation of all onsite excavations and field density 
testing of all compacted fill should be performed by a representative of this office 
so that construction is in accordance with the recommendations of this report.  We 
recommend that where possible, excavation exposures be geologically mapped 
by the geotechnical consultant during grading for the presence of potentially 
adverse geologic conditions.   
 
Final project grading and foundation plans should be reviewed by Leighton as part 
of the design development process to ensure that recommendations provided in 
this report are incorporated in the project plans. 
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7.0 LIMITATIONS 
 
 

The conclusions and recommendations presented in this report are based in part upon 
data that were obtained from a limited number of observations, site visits, excavations, 
samples, and tests.  Such information is by necessity incomplete.  The nature of many 
sites is such that differing geotechnical or geological conditions can occur within small 
distances and under varying climatic conditions.  Changes in subsurface conditions can 
and do occur over time.  Therefore, the findings, conclusions, and recommendations 
presented in this report can be relied upon only if Leighton has the opportunity to observe 
the subsurface conditions during grading and construction of the project, in order to 
confirm that our preliminary findings are representative for the site. 
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S-1
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OL
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MH

ML-CL

GW

GP

GM

GC

SW

SP

SM

SC

Asphaltic concrete.

Portland cement concrete.

Inorganic clay of low to medium plasticity; gravelly clay; sandy clay;
silty clay; lean clay.

Inorganic clay; high plasticity, fat clays.

Organic clay; medium to plasticity, organic silts.

Inorganic silt; clayey silt with low plasticity.

Inorganic silt; diatomaceous fine sandy or silty soils; elastic silt.

Clayey silt to silty clay.

Well-graded gravel; gravel-sand mixture, little or no fines.

Poorly graded gravel; gravel-sand mixture, little or no fines.

Silty gravel; gravel-sand-silt mixtures.

Clayey gravel; gravel-sand-clay mixtures.

Well-graded sand; gravelly sand, little or no fines.

Poorly graded sand; gravelly sand, little or no fines.

Silty sand; poorly graded sand-silt mixtures.

Clayey sand; sand-clay mixtures.

Bedrock.

Ground water encountered at time of drilling.

Bulk Sample 1.

Core Sample.

Grab Sample.

Modified California Sampler (3" O.D., 2.5 I.D.).

Shelby Tube Sampler (3" O.D.).

Standard Penetration Test SPT (Sampler (2" O.D., 1.4" I.D.).

Sampler Penetrates without Hammer Blow.
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33
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111
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1'-5'

R-1
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S-1

S-2

3.6

5

8

8

5" ASPHALT CONCRETE
UNDOCUMENTED ARTIFICIAL FILL (Afu)
@ 5"-1':  Silty SAND, loose to medium dense, dark reddish brown (5

yr 3/4), moist, fine-grained
VERY OLD PARALIC DEPOSITS (Qvop8)
@ 1':  Silty SANDSTONE, medium dense to dense, yellowish red (5

yr 5/6), moist, fine-grained, trace oxidiation

@ 5':  Becomes very dense

@ 15':  Becomes reddish brown (5 yr 4/4)

@ 23':  Cobble CONGLOMERATE, very dense, light reddish brown
(5 yr 6/4), moist, cobble/gravel is well-rounded, fine-grained sand
matrix

Auger Refusal on Cobble at 28 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Bentonite Grout on 7/29/2020

Ground Elevation
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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S
T

RNB

7-29-20

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Figure 2

Sharp Metro Master Plan (MBH)

12764.001
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Baja Exploration

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
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R-1

R-2
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4" ASPHALT CONCRETE
UNDOCUMENTED ARTIFICIAL FILL (Afu))
@ 4"-1.5':  Silty SAND, loose to medium dense, dark reddish brown

(2.5 yr 3/4), moist, fine-grained
VERY OLD PARALIC DEPOSITS (Qvop8)
@ 1.5':  Silty SANDSTONE, medium dense to dense, red (2.5 yr

4/8), moist, fine-grained, trace oxidiation

@ 5':  Becomes very dense

@ 10':  Becomes red (2.5 yr 4/8) and mottled with light yellowish
brown (10 yr 6/4)

@ 19':  Cobble CONGLOMERATE, very dense, light reddish brown
(5 yr 6/4), moist, cobble/gravel is well-rounded, fine-grained sand
matrix

Auger Refusal on Cobble at 20 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Soil Cuttings on 7/29/2020

Ground Elevation
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7-29-20

SOIL DESCRIPTION
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Drilling Co.Drilling Co.
Project

Project No.

See Figure 2

Sharp Metro Master Plan (MBH)
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Baja Exploration

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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4-1/2" ASPHALT CONCRETE
UNDOCUMENTED ARTIFICIAL FILL (Afu))
@ 4-1/2":  Clayey SAND, loose to medium dense, dark reddish

brown (7.5 yr 3/4), moist, fine-grained
VERY OLD PARALIC DEPOSITS (Qvop8)
@ 1.5':  Clayey SANDSTONE, medium dense to dense, red (2.5 yr

4/8), moist, fine-grained, trace oxidation

@ 5':  Silty SANDSTONE, very dense, red (2.5 yr 4/8), moist,
fine-grained, trace oxidation

@ 10':  Becomes light yellowish brown (10 yr 6/4)

@ 18':  Becomes light yellowish brown (10 yr 6/4) mottled with
reddish brown (2.5 yr 4/4)

Bottom of Boring at 19.5 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Soil Cuttings on 7/29/2020
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7-29-20

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Figure 2

Sharp Metro Master Plan (MBH)
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8"Hole Diameter
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Baja Exploration

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

385

380

375

370

365

360

0

5

10

15

20

25

30

389' msl



RV

50/4"

50/5"

27
50/5"

27
34

50/4"

50/1"

101

110

119

SC

SC

SM

SM

B-1
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5" ASPHALT CONCRETE
UNDOCUMENTED ARTIFICIAL FILL (Afu)
@ .5":  Clayey SAND, loose, dark reddish brown (5 yr 3/4), moist,

fine-grained

VERY OLD PARALIC DEPOSITS (Qvop8)
@ 2.5':  Clayey SANDSTONE, medium dense to dense, yellowish

red (5 yr 5/6), moist, fine-grained, trace oxidation

@ 5':  Silty SANDSTONE, very dense, yellowish red (5 yr 5/6),
moist, fine-grained, trace oxidation

@ 10':  Becomes reddish brown (5 yr 4/4)

@ 15':  Becomes reddish brown (5 yr 4/4) mottled with light
yellowish brown (10 yr 6/4)

MISSION VALLEY FORMATION (Tmv)
@ 20':  Silty SANDSTONE, very dense, light yellowish brown (10 yr

6/4), moist, fine-grained

@ 24':  Gravel/Cobble layer encountered

Auger Refusal on Cobble at 24 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Bentonite Grout on 7/29/2020

Ground Elevation
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7-29-20

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

See Figure 2

Sharp Metro Master Plan (MBH)
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Baja Exploration

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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-200, EI,
CR
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50/4"
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50/5"

33
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S-1
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7

5" ASPHALT CONCRETE over 4" AGGREGATE BASE

UNDOCUMENTED ARTIFICIAL FILL (Afu)
@ 9"-4':  Clayey SAND, loose to medium dense, dark reddish brown

(5 yr 3/4), moist, fine-grained, trace gravel

VERY OLD PARALIC DEPOSITS (Qvop8)
@ 4':  Clayey SANDSTONE, medium dense to dense, red (2.5 yr

4/6), moist, fine-grained, trace oxidation
@ 5':  Silty SANDSTONE, very dense, red (2.5 yr 4/6), moist,

fine-grained, trace oxidation

@ 10':  Becomes dark reddish brown (2.5 yr 2.5/4)

@ 20':  Clayey SANDSTONE, very dense, red (2.5 yr 4/6), moist,
fine- to medium-grained, trace gravel, trace oxidation

@ 23':  Cobble CONGLOMERATE, very dense, light reddish brown
(5 yr 6/4), to reddish brown (2.5 yr 4/4), moist, cobble/gravel is
well-rounded, fine-grained sand matrix

Auger Refusal on Cobble at 24 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Bentonite Grout on 7/30/2020

Ground Elevation
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SOIL DESCRIPTION
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Project No.

See Figure 2
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Baja Exploration
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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5" ASPHALT CONCRETE over 6" AGGREGATE BASE

UNDOCUMENTED ARTIFICIAL FILL (Afu)
@ 11": Clayey SAND, loose, dark reddish brown (5 yr 3/4), moist,

fine-grained, trace gravel

@ 5':  Becomes medium dense

@ 10':  Becomes loose

VERY OLD PARALIC DEPOSITS (Qvop)
@ 14':  Cobble CONGLOMERATE, very dense, light reddish brown

(5 yr 6/4) to reddish brown (2.5 yr 4/4), moist, cobble/gravel is
well-rounded, fine-grained sand matrix, trace oxidation staining

Auger Refusal on Cobble at 18 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Soil Cuttings on 7/30/2020
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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8" Reinforced CONCRETE over 9" AGGREGATE BASE

UNDOCUMENTED ARTIFICIAL FILL (Afu)
@ 17":  Clayey SAND, loose to medium dense, dark reddish brown

(5 yr 3/4), moist to very moist, fine-grained, trace gravel
VERY OLD PARALIC DEPOSITS (Qvop8)
@ 3':  Silty SANDSTONE, medium dense to dense, red (2.5 yr 4/6),

moist, fine-grained, trace oxidation

@ 5':  Becomes very dense

@ 14':  Cobble CONGLOMERATE, very dense, reddish brown (2.5
yr 4/4), moist, gravel/cobble is well-rounded, fine- to
medium-grained sand matrix, trace oxidation staining

Auger Refusal on Cobble at 15 Feet (bgs)
No Groundwater or Seepage Encountered
Backfilled with Soil Cuttings on 7/30/2020
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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UNDOCUMENTED FILL
@ 0-0.5':  Silty SAND, dark reddish brown, damp to moist, very

dense, moderate cementation
VERY OLD PARALIC DEPOSITS (Qvop8)
@ 0.5':  Silty SANDSTONE, dark reddish brown, damp to moist,

very dense, moderate cementation

@ 8':  Becomes more clayey, brown to reddish brown

@ 11':  Clayey SANDSTONE, reddish brown, moist, very dense,
weak to moderately cemented

Disturbed

@ 22':  Refusal on GRAVEL-COBBLE layer

Bottom of Boring at 22 Feet
No Groundwater or Seepage Encountered
Backfilled with Soil Cuttings 8/6/2020
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Logs from Shanon & Wilson, Inc., 2011 
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6280 Riverdale Street 
San Diego, CA 92120 
(877) 215-4321 | oneatlas.com 

August 28, 2020 
Atlas No. 120378SWG 

Report No. 1 
 
 
MR. BOB STROH, P.G., CEG 
LEIGHTON 
3934 MURPHY CANYON ROAD 
SAN DIEGO, CALIFORNIA 92123 
 
Subject: Geophysical Evaluation 
 Sharp Healthcare SMH 
 San Diego, California 
 
Dear Mr. Stroh: 

In accordance with your authorization, Atlas Technical Consultants has performed a geophysical 
evaluation pertaining to the Sharp Healthcare SMH project located at 7901 Frost Street in San 
Diego, California (Figure 1). The purpose of our study was to develop a Shear-wave velocity 
profile to be used for design and construction at the study site. This letter report presents our 
methodology, equipment used, analysis, and findings. Our services were conducted August 26, 
2020.  

Our scope of services for the project included performance of one refraction microtremor (ReMi) 
profile (RL-1) at a preselected area of the project site (Figure 2). The ReMi technique uses 
recorded surface waves (specifically Rayleigh waves) that are contained in background noise to 
develop a Shear-wave velocity profile of the study area down to a depth, in this case, of 
approximately 100 feet. The depth of exploration is dependent on the length of the line and the 
frequency content of the background noise. The results of the ReMi method are displayed as a 
one-dimensional sounding which represents the average condition across the length of the line. 
The ReMi method does not require an increase of material velocity with depth; therefore, low 
velocity zones (velocity inversions) are detectable with ReMi. 

Our ReMi evaluation included the use of a 24-channel Geometrics Geode seismograph and 24, 
4.5-Hz vertical component geophones. For RL-1, geophones were spaced 9 feet apart for a total 
line length of 207 feet. Fifteen records, each 32 seconds long, were recorded and then 
downloaded to a computer. The data was later processed using Surface Plus 9.1 – Advanced 
Surface Wave Processing Software (Geogiga Technology Corp., 2020), which uses the refraction 
microtremor method (Louie, 2001) and other surface wave analysis methods. The program 
generates phase velocity dispersion curves for each record and provides an interactive dispersion 
modeling tool where the users determine the best fitting model. The result is a one-dimensional 
shear-wave velocity model of the site with roughly 85 to 95 percent accuracy. 



 

Atlas No. 120378SWG 
Report No. 1 

Page | 2 

Figure 3 presents the result for RL-1 from our evaluation. Based on our analysis of the collected 
data for RL-1, the average characteristic site Shear-wave velocity down to a depth of 100 feet is 
2,055 feet per second (ft/s) (CBC, 2019). These values correspond to site classifications of C. It 
should be noted the ReMi results represent the average condition across the length of the line. 

The field evaluation and geophysical analyses presented in this report have been conducted in 
general accordance with current practice and the standard of care exercised by consultants 
performing similar tasks in the project area. No warranty, express or implied, is made regarding 
the conclusions and opinions presented in this report. There is no evaluation detailed enough to 
reveal every subsurface condition. Variations may exist and conditions not observed or described 
in this report may be present. Uncertainties relative to subsurface conditions can be reduced 
through additional subsurface exploration Additional subsurface evaluating will be performed 
upon request. 

This document is intended to be used only in its entirety. No portions of the document, by itself, 
is designed to completely represent any aspect of the project described herein. Atlas should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document. This report is intended exclusively 
for use by the client. Any use of or reuse of the findings, conclusions, and/or recommendations of 
this report by parties other than the client is undertaken at said parties’ sole risk. 

We appreciate the opportunity to be of service on this project. Should you have questions related 
to this report, please call us at (858) 527-0849. 

Respectfully submitted, 
 
 
 
 
 
 
 
Evan C. Anderson Patrick F. Lehrmann, P.G., P.Gp. 
Senior Staff Geophysicist Principal Geologist/Geophysicist 

ECA:PFL:pfl:ds 

Attachments: Figure 1 – Site Location Map 
 Figure 2 – Seismic Line Location Map  
 Figure 3 – ReMi Results (RL-1) 

Distribution: Bob Stroh at BStroh@leightongroup.com 
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SASW Measurements, Geovision, 2001 
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Appendix C 

Laboratory Testing Procedures and Test Results 
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APPENDIX C 
 

 Laboratory Testing Procedures and Test Results 
 
 
Direct Shear Strength Tests: Direct shear testing, in accordance with ASTM D3080, was 
performed on select samples which were soaked for a minimum of 24 hours under a 
surcharge equal to the applied normal force during testing.  After transfer of the samples to 
the shear box, and reloading the samples, pore pressures set up in the samples due to the 
transfer were allowed to dissipate for a period of approximately 1 hour prior to application 
of shearing force. The samples were tested under various normal loads, using a motor-
driven, strain-controlled, direct-shear testing apparatus. The test results are presented in 
the accompanying plots. 
 
Maximum Density Tests: The maximum dry density and optimum moisture content of 
representative bulk soil samples were determined in accordance with ASTM Test Method 
D1557. Test results are presented on the Modified Proctor Compaction Test figures in this 
appendix. 
 
Moisture and Density Determination Tests:  Moisture content (ASTM Test Method D2937) 
and dry density determinations were performed on relatively undisturbed ring samples 
obtained from the test borings.  The results of these tests are presented in the geotechnical 
boring logs (Appendix B). 
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APPENDIX C (Continued) 
 

Expansion Index Tests:  The expansion potential of selected material samples were 
evaluated by the Expansion Index Text, ASTM Test Method D4829.  The specimens were 
molded under a given compactive energy to approximately 50 percent saturation.  The 
prepared 1-inch thick by 4-inch diameter specimens were loaded to an equivalent 144 psf 
surcharge and inundated with water until volumetric equilibrium was reached.  The results 
of the tests are presented in the table below: 
 

Sample Location Sample Description 
Expansion 

Index 
Expansion 
Potential 

B-1 at 1-5 Feet 
Silty Sand (SM), Reddish 

Brown 
7 Very low 

B-5 at 1-5 Feet 
Clayey Sand (SC), 

Reddish Brown 
12 Very low 

B-7 at 1-5 Feet 
Silty Sand (SM), Reddish 

Brown 
11 Very low 

B-18 at 3-6 Feet 
Silty Sand (SM), Reddish 

Brown 
9 Very low 

 
Particle Size Analysis (ASTM D1140):  Particle size analyses were performed by 
mechanical sieving methods according to ASTM D1140.  These tests were performed to 
assist in the classification of the soil and to determine grain size distributions of the tested 
soil.  The percent fine particles from the analyses are summarized below: 
 

Sample Location Percent Passing No. 200 Sieve 

B-1 at 10 Feet 26 

B-2 at 15 Feet 24 

B-5 at 1-5 Feet 35 

B-5 at 20 Feet 13 

B-18 at 0.5-2.0 Feet 15 
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APPENDIX C (Continued) 
 
Minimum Resistivity and pH Tests:  Minimum resistivity and pH tests were performed in 
general accordance with Caltrans Test Method CT643 and standard geochemical methods. 
The results are presented in the table below: 
 

Sample Location Sample Description pH 
Minimum Resistivity 

(ohms-cm) 

B-1 at 1-5 Feet 
Silty Sand (SM), Reddish 

Brown 
8.02 1400 

B-5 at 1-5 Feet 
Clayey Sand (SC), Reddish 

Brown 
8.09 1590 

B-6 at 1-5 Feet 
Clayey Sand (SC), Reddish 

Brown 
8.07 1500 

B-18 at 3-6 Feet 
Silty Sand (SM), Reddish 

Brown 
6.85 2300 

 
Chloride Content: Chloride content was tested in accordance with Caltrans Test Method 
CT422. The results are presented below: 
 

Sample Location Sample Description Chloride Content, ppm 

B-1 at 1-5 Feet Silty Sand (SM), Reddish Brown 120 

B-5 at 1-5 Feet Clayey Sand (SC), Reddish Brown 60 

B-6 at 1-5 Feet Clayey Sand (SC), Reddish Brown 60 

B-18 at 3-6 Feet Silty Sand (SM), Reddish Brown 60 
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APPENDIX C (Continued) 
 

Soluble Sulfates: The soluble sulfate contents of selected samples were determined by 
standard geochemical methods (Caltrans Test Method CT417). The test results are 
presented in the table below: 
 

Sample Location Sample Description 
Sulfate 

Content, ppm 
Exposure 

Class* 

B-1 at 1-5 Feet 
Silty Sand (SM), Reddish 

Brown 
165 S0 

B-5 at 1-5 Feet 
Clayey Sand (SC), Reddish 

Brown 
180 S0 

B-6 at 1-5 Feet 
Clayey Sand (SC), Reddish 

Brown 
270 S0 

B-18 at 3-6 Feet 
Silty Sand (SM), Reddish 

Brown 
165 S0 

*Based on the 2014 edition of American Concrete Institute (ACI) Committee 318R, Table 
No. 19.3.1.1 
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Sample Type: Ring Deformation Rate  (in./min.)
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o
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Normal Stress (kip/ft²)

Peak Shear Stress  (kip/ft²)

Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)

Initial Sample Height (in.)

Diameter (in.)

Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)

C (psf) f (
o
) Saturation (%)

Peak 342 40 Soil Height Before Shearing (in.)

Ultimate 148 41 Final Moisture Content (%)
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Normal Stress (kip/ft²)

Peak Shear Stress  (kip/ft²)

Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)

Initial Sample Height (in.)

Diameter (in.)

Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)

C (psf) f (
o
) Saturation (%)

Peak 0 47 Soil Height Before Shearing (in.)

Ultimate 36 38 Final Moisture Content (%)
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Silty Sand (SM), Reddish 

Brown.
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Direct Shear; B-7, R-1 (07-29-20)



Normal Stress (kip/ft²)

Peak Shear Stress  (kip/ft²)

Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)

Initial Sample Height (in.)

Diameter (in.)

Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)

C (psf) f (
o
) Saturation (%)

Peak 1063 50 Soil Height Before Shearing (in.)

Ultimate 211 36 Final Moisture Content (%)

2.510

0.886

Silty Sand (SM), Reddish 

Brown.

Boring No.

Sample No.

Depth (ft)

B-18 

R-3

10.0 - 11.0

72.1

11.75

117.1

0.0033

2.000

3.336

1.659

0.0033

73.0

1.000

0.9755

11.75

14.4

1.000

2.415

0.9922

14.8

117.5

1.000

2.415

DIRECT SHEAR TEST RESULTS  
Consolidated Drained - ASTM D 3080
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Soil Identification:

08-20

Project No.: 12764.001

69.8

0.9948

1.000

16.3

Sharp Metro Master Plan Geo

0.00

1.00

2.00

3.00

4.00

0 0.1 0.2 0.3

S
h

e
a

r 
S

tr
e

s
s
 (

k
s
f)

Horizontal Deformation (in.)

0.00

1.00

2.00

3.00

4.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

S
h
e
a
r 

S
tr

e
s
s
 (

k
s
f)

Normal Stress (ksf)

Direct Shear; B-18, R-3 (07-29-20)



Compaction; B-2, B-1 (07-29-20)

Tested By: L. Parrella Date: 08/12/20
Input By: M. Vinet Date: 08/18/20

B-2 Depth (ft.): 1.0 - 5.0

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03330         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
5631 5707 5622
3521 3521 3521
2110 2186 2101

1205.8 1207.7 1217.2
1178.0 1170.2 1170.6
703.2 704.9 712.2

5.9 8.1 10.2
139.7 144.7 139.1
132.0 133.9 126.3

134.5 7.4

PROCEDURE USED

X    Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

   Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)
Weight of Container            (g)

Weight of Mold              (g)

Sharp Metro Master Plan Geo

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

12764.001

TEST NO.

Soil Identification:

Project Name:

Sample No.:
Silty Sand (SM), Reddish Brown.

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:
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Compaction; B-6, B-1 (07-29-20)

Tested By: L. Parrella Date: 08/14/20
Input By: M. Vinet Date: 08/18/20

B-6 Depth (ft.): 1.0 - 5.0

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03330         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
5526 5637 5609
3521 3521 3521
2005 2116 2088

1203.2 1204.0 1208.3
1173.2 1163.3 1160.1
706.0 704.0 703.5

6.4 8.9 10.6
132.7 140.1 138.2
124.7 128.7 125.0

128.8 8.5

PROCEDURE USED

   Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

X    Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

Sample No.:
Clayey Sand with Gravel (SC)g, Reddish Brown.

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

Weight of Container            (g)

Weight of Mold              (g)

Sharp Metro Master Plan Geo

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

12764.001

TEST NO.

Soil Identification:

Project Name:

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)
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Seismic Hazard Analysis 
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Sharp Metropolitan Medical Campus/ Mary Birch Hospital
Expansion
Latitude, Longitude: 32.7982, -117.1544

Date 12/8/2020, 3:30:29 PM

Design Code Reference Document ASCE7-10

Risk Category IV

Site Class C - Very Dense Soil and Soft Rock

Type Value Description
SS 1.08 MCER ground motion. (for 0.2 second period)

S1 0.413 MCER ground motion. (for 1.0s period)

SMS 1.08 Site-modified spectral acceleration value

SM1 0.573 Site-modified spectral acceleration value

SDS 0.72 Numeric seismic design value at 0.2 second SA

SD1 0.382 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC D Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv 1.387 Site amplification factor at 1.0 second

PGA 0.461 MCEG peak ground acceleration

FPGA 1 Site amplification factor at PGA

PGAM 0.461 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 1.08 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 1.222 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 1.81 Factored deterministic acceleration value. (0.2 second)

S1RT 0.413 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.442 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.754 Factored deterministic acceleration value. (1.0 second)

PGAd 0.7 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.884 Mapped value of the risk coefficient at short periods
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Type Value Description

CR1 0.935 Mapped value of the risk coefficient at a period of 1 s
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.
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                           ************************* 

                           *                       * 

                           *    E Q S E A R C H    * 

                           *                       * 

                           *     Version 3.00      * 

                           *                       * 

                           ************************* 

                                 ESTIMATION OF 

                            PEAK ACCELERATION FROM 

                        CALIFORNIA EARTHQUAKE CATALOGS 

JOB NUMBER: 12764.001                                     

DATE: 09-24-2020   

JOB NAME: Sharp MBH                                     

EARTHQUAKE-CATALOG-FILE NAME: ALLQUAKE.DAT                                                          

MAGNITUDE RANGE: 

   MINIMUM MAGNITUDE:  5.00 

   MAXIMUM MAGNITUDE:  9.00 

SITE COORDINATES: 

   SITE LATITUDE:  32.7982 

   SITE LONGITUDE:  117.1554 

SEARCH DATES: 

           START DATE:   1800  

           END DATE:   1999  

SEARCH RADIUS: 

           100.0 mi 

           160.9 km 

ATTENUATION RELATION:   2) Boore et al. (1997) Horiz. - NEHRP C (520)               

   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 

   ASSUMED SOURCE TYPE:  SS [SS=Strike-slip, DS=Reverse-slip, BT=Blind-thrust] 

   SCOND:   0  Depth Source:  A 

   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   

   COMPUTE PEAK HORIZONTAL ACCELERATION 

MINIMUM DEPTH VALUE (km):  0.0 
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                            ------------------------- 

                            EARTHQUAKE SEARCH RESULTS 

                            ------------------------- 

------------------------------------------------------------------------------- 

    |       |        |          |  TIME  |     |     | SITE  |SITE|  APPROX. 

FILE|  LAT. |  LONG. |   DATE   |  (UTC) |DEPTH|QUAKE|  ACC. | MM |  DISTANCE 

CODE| NORTH |  WEST  |          | H M Sec| (km)| MAG.|   g   |INT.|  mi  [km] 

----+-------+--------+----------+--------+-----+-----+-------+----+------------ 

MGI |32.8000|117.1000|05/25/1803| 0 0 0.0|  0.0| 5.00| 0.129 |VIII|  3.2(  5.2) 

DMG |32.7000|117.2000|05/27/1862|20 0 0.0|  0.0| 5.90| 0.137 |VIII|  7.3( 11.7) 

T-A |32.6700|117.1700|10/21/1862| 0 0 0.0|  0.0| 5.00| 0.074 | VII|  8.9( 14.3) 

T-A |32.6700|117.1700|12/00/1856| 0 0 0.0|  0.0| 5.00| 0.074 | VII|  8.9( 14.3) 

T-A |32.6700|117.1700|05/24/1865| 0 0 0.0|  0.0| 5.00| 0.074 | VII|  8.9( 14.3) 

DMG |33.0000|117.3000|11/22/1800|2130 0.0|  0.0| 6.50| 0.106 | VII| 16.3( 26.2) 

MGI |33.0000|117.0000|09/21/1856| 730 0.0|  0.0| 5.00| 0.048 | VI | 16.6( 26.7) 

DMG |32.8000|116.8000|10/23/1894|23 3 0.0|  0.0| 5.70| 0.058 | VI | 20.6( 33.2) 

DMG |33.2000|116.7000|01/01/1920| 235 0.0|  0.0| 5.00| 0.025 |  V | 38.3( 61.6) 

MGI |33.2000|116.6000|10/12/1920|1748 0.0|  0.0| 5.30| 0.027 |  V | 42.5( 68.3) 

T-A |32.2500|117.5000|01/13/1877|20 0 0.0|  0.0| 5.00| 0.023 | IV | 42.8( 68.9) 

PAS |32.9710|117.8700|07/13/1986|1347 8.2|  6.0| 5.30| 0.027 |  V | 43.1( 69.4) 

DMG |33.0000|116.4330|06/04/1940|1035 8.3|  0.0| 5.10| 0.024 | IV | 44.1( 71.0) 

DMG |32.7000|116.3000|02/24/1892| 720 0.0|  0.0| 6.70| 0.050 | VI | 50.1( 80.7) 

DMG |32.2000|116.5500|11/05/1949| 43524.0|  0.0| 5.10| 0.020 | IV | 54.3( 87.4) 

DMG |32.2000|116.5500|11/04/1949|204238.0|  0.0| 5.70| 0.028 |  V | 54.3( 87.4) 

DMG |32.0830|116.6670|11/25/1934| 818 0.0|  0.0| 5.00| 0.018 | IV | 57.0( 91.7) 

DMG |32.0000|117.5000|06/24/1939|1627 0.0|  0.0| 5.00| 0.018 | IV | 58.7( 94.4) 

DMG |32.0000|117.5000|05/01/1939|2353 0.0|  0.0| 5.00| 0.018 | IV | 58.7( 94.4) 

DMG |33.3430|116.3460|04/28/1969|232042.9| 20.0| 5.80| 0.027 |  V | 60.1( 96.7) 

PAS |33.5010|116.5130|02/25/1980|104738.5| 13.6| 5.50| 0.023 | IV | 61.1( 98.3) 

DMG |33.5000|116.5000|09/30/1916| 211 0.0|  0.0| 5.00| 0.017 | IV | 61.5( 99.0) 

DMG |33.2000|116.2000|05/28/1892|1115 0.0|  0.0| 6.30| 0.034 |  V | 61.9( 99.6) 

DMG |33.7000|117.4000|04/11/1910| 757 0.0|  0.0| 5.00| 0.017 | IV | 63.8(102.7) 

DMG |33.7000|117.4000|05/15/1910|1547 0.0|  0.0| 6.00| 0.029 |  V | 63.8(102.7) 
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DMG |33.7000|117.4000|05/13/1910| 620 0.0|  0.0| 5.00| 0.017 | IV | 63.8(102.7) 

DMG |33.7100|116.9250|09/23/1963|144152.6| 16.5| 5.00| 0.017 | IV | 64.3(103.5) 

DMG |33.4000|116.3000|02/09/1890|12 6 0.0|  0.0| 6.30| 0.033 |  V | 64.6(104.0) 

DMG |33.1900|116.1290|04/09/1968| 22859.1| 11.1| 6.40| 0.035 |  V | 65.3(105.1) 

DMG |33.2830|116.1830|03/19/1954| 95429.0|  0.0| 6.20| 0.031 |  V | 65.5(105.4) 

DMG |33.2830|116.1830|03/23/1954| 41450.0|  0.0| 5.10| 0.017 | IV | 65.5(105.4) 

DMG |33.2830|116.1830|03/19/1954|102117.0|  0.0| 5.50| 0.022 | IV | 65.5(105.4) 

DMG |33.2830|116.1830|03/19/1954| 95556.0|  0.0| 5.00| 0.017 | IV | 65.5(105.4) 

DMG |33.6990|117.5110|05/31/1938| 83455.4| 10.0| 5.50| 0.022 | IV | 65.5(105.4) 

DMG |33.2170|116.1330|08/15/1945|175624.0|  0.0| 5.70| 0.024 | IV | 65.9(106.0) 

DMG |33.7500|117.0000|04/21/1918|223225.0|  0.0| 6.80| 0.042 | VI | 66.3(106.7) 

DMG |33.7500|117.0000|06/06/1918|2232 0.0|  0.0| 5.00| 0.016 | IV | 66.3(106.7) 

DMG |33.4080|116.2610|03/25/1937|1649 1.8| 10.0| 6.00| 0.028 |  V | 66.7(107.3) 

DMG |32.9670|116.0000|10/22/1942|181326.0|  0.0| 5.00| 0.016 | IV | 68.0(109.4) 

DMG |32.9670|116.0000|10/21/1942|162213.0|  0.0| 6.50| 0.036 |  V | 68.0(109.4) 

DMG |32.9670|116.0000|10/21/1942|162519.0|  0.0| 5.00| 0.016 | IV | 68.0(109.4) 

DMG |32.9670|116.0000|10/21/1942|162654.0|  0.0| 5.00| 0.016 | IV | 68.0(109.4) 

DMG |31.8110|117.1310|12/22/1964|205433.2|  2.3| 5.60| 0.022 | IV | 68.2(109.7) 

DMG |33.1130|116.0370|04/09/1968| 3 353.5|  5.0| 5.20| 0.018 | IV | 68.3(110.0) 

DMG |32.9830|115.9830|05/23/1942|154729.0|  0.0| 5.00| 0.016 | IV | 69.2(111.3) 

DMG |32.8170|118.3500|12/26/1951| 04654.0|  0.0| 5.90| 0.026 |  V | 69.3(111.6) 

DMG |33.8000|117.0000|12/25/1899|1225 0.0|  0.0| 6.40| 0.033 |  V | 69.7(112.2) 

DMG |33.5750|117.9830|03/11/1933| 518 4.0|  0.0| 5.20| 0.017 | IV | 71.9(115.6) 

DMG |31.8670|116.5710|02/27/1937| 12918.4| 10.0| 5.00| 0.015 | IV | 72.8(117.1) 

DMG |33.2310|116.0040|05/26/1957|155933.6| 15.1| 5.00| 0.015 | IV | 73.0(117.6) 

DMG |33.6170|117.9670|03/11/1933| 154 7.8|  0.0| 6.30| 0.030 |  V | 73.4(118.2) 

MGI |33.8000|117.6000|04/22/1918|2115 0.0|  0.0| 5.00| 0.015 | IV | 73.8(118.7) 

DMG |33.6170|118.0170|03/14/1933|19 150.0|  0.0| 5.10| 0.016 | IV | 75.3(121.2) 
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                            ------------------------- 

                            EARTHQUAKE SEARCH RESULTS 

                            ------------------------- 

------------------------------------------------------------------------------- 

    |       |        |          |  TIME  |     |     | SITE  |SITE|  APPROX. 

FILE|  LAT. |  LONG. |   DATE   |  (UTC) |DEPTH|QUAKE|  ACC. | MM |  DISTANCE 

CODE| NORTH |  WEST  |          | H M Sec| (km)| MAG.|   g   |INT.|  mi  [km] 

----+-------+--------+----------+--------+-----+-----+-------+----+------------ 

DMG |33.9000|117.2000|12/19/1880| 0 0 0.0|  0.0| 6.00| 0.025 |  V | 76.1(122.5) 

PAS |33.0130|115.8390|11/24/1987|131556.5|  2.4| 6.00| 0.025 |  V | 77.7(125.1) 

DMG |33.0000|115.8330|01/08/1946|185418.0|  0.0| 5.40| 0.018 | IV | 77.9(125.4) 

DMG |33.0330|115.8210|09/30/1971|224611.3|  8.0| 5.10| 0.015 | IV | 79.0(127.2) 

DMG |33.6830|118.0500|03/11/1933| 658 3.0|  0.0| 5.50| 0.018 | IV | 80.0(128.7) 

DMG |33.1830|115.8500|04/25/1957|222412.0|  0.0| 5.10| 0.015 | IV | 80.1(128.9) 

DMG |33.9500|116.8500|09/28/1946| 719 9.0|  0.0| 5.00| 0.014 | IV | 81.4(131.1) 

DMG |33.7000|118.0670|03/11/1933| 85457.0|  0.0| 5.10| 0.015 | IV | 81.5(131.2) 

DMG |33.7000|118.0670|03/11/1933| 51022.0|  0.0| 5.10| 0.015 | IV | 81.5(131.2) 

DMG |31.7500|116.5000|04/29/1935|20 8 0.0|  0.0| 5.00| 0.014 | IV | 81.9(131.7) 

PAS |33.0820|115.7750|11/24/1987| 15414.5|  4.9| 5.80| 0.021 | IV | 82.3(132.5) 

DMG |34.0000|117.2500|07/23/1923| 73026.0|  0.0| 6.25| 0.027 |  V | 83.2(133.8) 

DMG |33.2160|115.8080|04/25/1957|215738.7| -0.3| 5.20| 0.015 | IV | 83.2(133.9) 

DMG |32.9830|115.7330|01/24/1951| 717 2.6|  0.0| 5.60| 0.019 | IV | 83.4(134.3) 

DMG |32.5000|118.5500|02/24/1948| 81510.0|  0.0| 5.30| 0.016 | IV | 83.6(134.6) 

DMG |32.9500|115.7170|06/14/1953| 41729.9|  0.0| 5.50| 0.018 | IV | 84.1(135.3) 

DMG |32.9000|115.7000|10/02/1928|19 1 0.0|  0.0| 5.00| 0.014 | III| 84.7(136.3) 

DMG |33.7500|118.0830|03/11/1933| 910 0.0|  0.0| 5.10| 0.014 | IV | 84.8(136.4) 

DMG |33.7500|118.0830|03/13/1933|131828.0|  0.0| 5.30| 0.016 | IV | 84.8(136.4) 

DMG |33.7500|118.0830|03/11/1933| 323 0.0|  0.0| 5.00| 0.014 | III| 84.8(136.4) 

DMG |33.7500|118.0830|03/11/1933| 230 0.0|  0.0| 5.10| 0.014 | IV | 84.8(136.4) 

DMG |33.7500|118.0830|03/11/1933| 2 9 0.0|  0.0| 5.00| 0.014 | III| 84.8(136.4) 

DMG |33.9760|116.7210|06/12/1944|104534.7| 10.0| 5.10| 0.014 | IV | 85.1(136.9) 

MGI |34.0000|117.5000|12/16/1858|10 0 0.0|  0.0| 7.00| 0.039 |  V | 85.3(137.3) 

DMG |31.7960|116.2690|06/11/1963|152338.3| -2.0| 5.80| 0.020 | IV | 86.4(139.0) 
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DMG |33.9940|116.7120|06/12/1944|111636.0| 10.0| 5.30| 0.016 | IV | 86.4(139.1) 

DMG |33.7830|118.1330|10/02/1933| 91017.6|  0.0| 5.40| 0.016 | IV | 88.4(142.2) 

DMG |33.2330|115.7170|10/22/1942| 15038.0|  0.0| 5.50| 0.017 | IV | 88.5(142.5) 

PAS |33.9980|116.6060|07/08/1986| 92044.5| 11.7| 5.60| 0.018 | IV | 88.7(142.7) 

DMG |33.9330|116.3830|12/04/1948|234317.0|  0.0| 6.50| 0.029 |  V | 90.1(145.0) 

DMG |32.2500|115.7500|12/01/1958| 6 2 0.0|  0.0| 5.50| 0.017 | IV | 90.1(145.1) 

DMG |32.2500|115.7500|12/01/1958| 32118.0|  0.0| 5.80| 0.020 | IV | 90.1(145.1) 

DMG |32.2500|115.7500|12/01/1958| 350 0.0|  0.0| 5.00| 0.013 | III| 90.1(145.1) 

MGI |34.1000|117.3000|07/15/1905|2041 0.0|  0.0| 5.30| 0.015 | IV | 90.3(145.3) 

GSP |33.8760|116.2670|06/29/1992|160142.8|  1.0| 5.20| 0.014 | IV | 90.4(145.4) 

PAS |33.0980|115.6320|04/26/1981|12 928.4|  3.8| 5.70| 0.019 | IV | 90.7(145.9) 

GSG |31.8060|116.1280|03/23/1994|025916.2| 22.0| 5.00| 0.013 | III| 91.0(146.5) 

T-A |33.5000|115.8200|05/00/1868| 0 0 0.0|  0.0| 6.30| 0.025 |  V | 91.1(146.7) 

GSP |33.9020|116.2840|07/24/1992|181436.2|  9.0| 5.00| 0.013 | III| 91.3(146.9) 

DMG |34.1000|116.8000|10/24/1935|1448 7.6|  0.0| 5.10| 0.013 | III| 92.2(148.3) 

DMG |34.0170|116.5000|07/25/1947| 04631.0|  0.0| 5.00| 0.013 | III| 92.2(148.4) 

DMG |34.0170|116.5000|07/25/1947| 61949.0|  0.0| 5.20| 0.014 | IV | 92.2(148.4) 

DMG |34.0170|116.5000|07/26/1947| 24941.0|  0.0| 5.10| 0.013 | III| 92.2(148.4) 

DMG |34.0170|116.5000|07/24/1947|221046.0|  0.0| 5.50| 0.017 | IV | 92.2(148.4) 

DMG |31.8000|116.1000|10/10/1953|1849 6.0|  0.0| 5.00| 0.013 | III| 92.4(148.7) 

DMG |33.7830|118.2500|11/14/1941| 84136.3|  0.0| 5.40| 0.016 | IV | 92.8(149.4) 

DMG |34.1000|116.7000|02/07/1889| 520 0.0|  0.0| 5.30| 0.015 | IV | 93.6(150.7) 

GSP |33.9610|116.3180|04/23/1992|045023.0| 12.0| 6.10| 0.022 | IV | 93.7(150.8) 

PAS |33.0140|115.5550|10/16/1979| 65842.8|  9.1| 5.50| 0.016 | IV | 94.0(151.2) 

PAS |32.9270|115.5400|10/16/1979| 54910.2| 10.4| 5.10| 0.013 | III| 94.1(151.4) 

PAS |32.9280|115.5390|10/16/1979| 61948.7|  9.2| 5.10| 0.013 | III| 94.2(151.5) 

DMG |33.1170|115.5670|07/29/1950|143632.0|  0.0| 5.50| 0.016 | IV | 94.6(152.3) 

DMG |33.1170|115.5670|07/28/1950|175048.0|  0.0| 5.40| 0.015 | IV | 94.6(152.3) 
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                            ------------------------- 

                            EARTHQUAKE SEARCH RESULTS 

                            ------------------------- 

------------------------------------------------------------------------------- 

    |       |        |          |  TIME  |     |     | SITE  |SITE|  APPROX. 

FILE|  LAT. |  LONG. |   DATE   |  (UTC) |DEPTH|QUAKE|  ACC. | MM |  DISTANCE 

CODE| NORTH |  WEST  |          | H M Sec| (km)| MAG.|   g   |INT.|  mi  [km] 

----+-------+--------+----------+--------+-----+-----+-------+----+------------ 

DMG |31.8330|116.0000|05/10/1956|114854.0|  0.0| 5.00| 0.012 | III| 94.8(152.5) 

GSP |34.1630|116.8550|06/28/1992|144321.0|  6.0| 5.30| 0.014 | IV | 95.8(154.2) 

DMG |32.8000|115.5000|06/23/1915| 456 0.0|  0.0| 6.25| 0.024 | IV | 96.1(154.6) 

DMG |32.8000|115.5000|06/23/1915| 359 0.0|  0.0| 6.25| 0.024 | IV | 96.1(154.6) 

MGI |34.0000|118.0000|12/25/1903|1745 0.0|  0.0| 5.00| 0.012 | III| 96.2(154.8) 

DMG |32.7330|115.5000|05/19/1940| 43640.9|  0.0| 6.70| 0.030 |  V | 96.2(154.8) 

DMG |34.1800|116.9200|01/16/1930| 034 3.6|  0.0| 5.10| 0.013 | III| 96.4(155.1) 

DMG |34.1800|116.9200|01/16/1930| 02433.9|  0.0| 5.20| 0.014 | III| 96.4(155.1) 

MGI |32.7000|115.5000|01/01/1927|13 0 0.0|  0.0| 5.30| 0.014 | IV | 96.4(155.1) 

DMG |34.2000|117.1000|09/20/1907| 154 0.0|  0.0| 6.00| 0.021 | IV | 96.8(155.8) 

DMG |33.8500|118.2670|03/11/1933|1425 0.0|  0.0| 5.00| 0.012 | III| 96.9(155.9) 

DMG |33.0000|115.5000|12/17/1955| 6 729.0|  0.0| 5.40| 0.015 | IV | 97.0(156.0) 

DMG |33.0000|115.5000|02/26/1930| 230 0.0|  0.0| 5.00| 0.012 | III| 97.0(156.0) 

DMG |32.7670|115.4830|05/19/1940| 63540.0|  0.0| 5.50| 0.016 | IV | 97.1(156.3) 

DMG |32.7670|115.4830|05/19/1940| 63320.0|  0.0| 5.00| 0.012 | III| 97.1(156.3) 

DMG |32.7670|115.4830|05/19/1940| 55134.0|  0.0| 5.50| 0.016 | IV | 97.1(156.3) 

DMG |32.7670|115.4830|05/19/1940| 455 0.0|  0.0| 5.50| 0.016 | IV | 97.1(156.3) 

DMG |31.5000|116.5000|10/17/1954|225718.0|  0.0| 5.70| 0.018 | IV | 97.5(156.9) 

GSP |34.0290|116.3210|08/21/1993|014638.4|  9.0| 5.00| 0.012 | III| 97.6(157.1) 

DMG |34.2000|117.4000|07/22/1899| 046 0.0|  0.0| 5.50| 0.016 | IV | 97.8(157.4) 

GSP |34.1400|117.7000|02/28/1990|234336.6|  5.0| 5.20| 0.014 | III| 97.8(157.4) 

GSP |34.1950|116.8620|08/17/1992|204152.1| 11.0| 5.30| 0.014 | IV | 97.9(157.6) 

DMG |31.6250|116.2110|06/10/1969| 34132.7| -2.0| 5.00| 0.012 | III| 98.0(157.7) 

DMG |32.5000|115.5000|05/01/1918| 432 0.0|  0.0| 5.00| 0.012 | III| 98.4(158.4) 
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MGI |32.5000|115.5000|04/16/1925| 330 0.0|  0.0| 5.00| 0.012 | III| 98.4(158.4) 

MGI |32.5000|115.5000|04/16/1925| 520 0.0|  0.0| 5.30| 0.014 | IV | 98.4(158.4) 

DMG |32.5000|115.5000|11/07/1923|2357 0.0|  0.0| 5.50| 0.016 | IV | 98.4(158.4) 

DMG |32.5000|115.5000|04/19/1906| 030 0.0|  0.0| 6.00| 0.020 | IV | 98.4(158.4) 

DMG |32.5000|115.5000|01/01/1927| 81645.0|  0.0| 5.75| 0.018 | IV | 98.4(158.4) 

DMG |32.5000|115.5000|09/08/1921|1924 0.0|  0.0| 5.00| 0.012 | III| 98.4(158.4) 

DMG |32.5000|115.5000|01/01/1927| 91330.0|  0.0| 5.50| 0.016 | IV | 98.4(158.4) 

DMG |32.5000|115.5000|11/05/1923|22 7 0.0|  0.0| 5.00| 0.012 | III| 98.4(158.4) 

GSP |34.0640|116.3610|09/15/1992|084711.3|  9.0| 5.20| 0.013 | III| 98.7(158.8) 

GSN |34.2030|116.8270|06/28/1992|150530.7|  5.0| 6.70| 0.030 |  V | 98.8(159.0) 

DMG |33.1670|115.5000|12/20/1935| 745 0.0|  0.0| 5.00| 0.012 | III| 99.2(159.6) 

PAS |32.7660|115.4410|10/15/1979|231930.0|  9.3| 5.20| 0.013 | III| 99.5(160.2) 

DMG |34.0670|116.3330|05/18/1940| 55120.2|  0.0| 5.20| 0.013 | III| 99.6(160.3) 

DMG |34.0670|116.3330|05/18/1940| 72132.7|  0.0| 5.00| 0.012 | III| 99.6(160.3) 

PAS |31.8900|115.8210|05/08/1985|234020.8|  6.0| 5.00| 0.012 | III|100.0(160.8) 
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******************************************************************************* 

-END OF SEARCH-   145 EARTHQUAKES FOUND WITHIN THE SPECIFIED SEARCH AREA. 

TIME PERIOD OF SEARCH:   1800  TO  1999  

LENGTH OF SEARCH TIME:   200  years 

THE EARTHQUAKE CLOSEST TO THE SITE IS ABOUT 3.2 MILES (5.2 km) AWAY. 

LARGEST EARTHQUAKE MAGNITUDE FOUND IN THE SEARCH RADIUS: 7.0 

LARGEST EARTHQUAKE SITE ACCELERATION FROM THIS SEARCH: 0.137 g 

COEFFICIENTS FOR GUTENBERG & RICHTER RECURRENCE RELATION: 

  a-value=  1.565 

  b-value=  0.388 

  beta-value=  0.893 

------------------------------------ 

TABLE OF MAGNITUDES AND EXCEEDANCES: 

------------------------------------ 

 

  Earthquake | Number of Times | Cumulative 

   Magnitude |    Exceeded     | No. / Year 

  -----------+-----------------+------------  

     4.0     |      145        |   0.72864 

     4.5     |      145        |   0.72864 

     5.0     |      145        |   0.72864 

     5.5     |       56        |   0.28141 

     6.0     |       25        |   0.12563 

     6.5     |        8        |   0.04020 

     7.0     |        1        |   0.00503 
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1.0 General 
 

1.1 Intent 
 
These General Earthwork and Grading Specifications are for the grading 
and earthwork shown on the approved grading plan(s) and/or indicated in 
the geotechnical report(s).  These Specifications are a part of the 
recommendations contained in the geotechnical report(s).  In case of 
conflict, the specific recommendations in the geotechnical report shall 
supersede these more general Specifications.  Observations of the 
earthwork by the project Geotechnical Consultant during the course of 
grading may result in new or revised recommendations that could 
supersede these specifications or the recommendations in the 
geotechnical report(s).   

 
1.2 The Geotechnical Consultant of Record 
 

Prior to commencement of work, the owner shall employ the Geotechnical 
Consultant of Record (Geotechnical Consultant).  The Geotechnical 
Consultants shall be responsible for reviewing the approved geotechnical 
report(s) and accepting the adequacy of the preliminary geotechnical 
findings, conclusions, and recommendations prior to the commencement 
of the grading. 

 
  Prior to commencement of grading, the Geotechnical Consultant shall 

review the "work plan" prepared by the Earthwork Contractor (Contractor) 
and schedule sufficient personnel to perform the appropriate level of 
observation, mapping, and compaction testing. 

 
  During the grading and earthwork operations, the Geotechnical Consultant 

shall observe, map, and document the subsurface exposures to verify the 
geotechnical design assumptions.  If the observed conditions are found to 
be significantly different than the interpreted assumptions during the 
design phase, the Geotechnical Consultant shall inform the owner, 
recommend appropriate changes in design to accommodate the observed 
conditions, and notify the review agency where required.  Subsurface 
areas to be geotechnically observed, mapped, elevations recorded, and/or 
tested include natural ground after it has been cleared for receiving fill but 
before fill is placed, bottoms of all "remedial removal" areas, all key 
bottoms, and benches made on sloping ground to receive fill. 

 
  The Geotechnical Consultant shall observe the moisture-conditioning and 

processing of the subgrade and fill materials and perform relative 
compaction testing of fill to determine the attained level of compaction.  
The Geotechnical Consultant shall provide the test results to the owner 
and the Contractor on a routine and frequent basis. 
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1.3 The Earthwork Contractor 
 

The Earthwork Contractor (Contractor) shall be qualified, experienced, 
and knowledgeable in earthwork logistics, preparation and processing of 
ground to receive fill, moisture-conditioning and processing of fill, and 
compacting fill.  The Contractor shall review and accept the plans, 
geotechnical report(s), and these Specifications prior to commencement of 
grading.  The Contractor shall be solely responsible for performing the 
grading in accordance with the plans and specifications. 

 
  The Contractor shall prepare and submit to the owner and the 

Geotechnical Consultant a work plan that indicates the sequence of 
earthwork grading, the number of "spreads" of work and the estimated 
quantities of daily earthwork contemplated for the site prior to 
commencement of grading.  The Contractor shall inform the owner and 
the Geotechnical Consultant of changes in work schedules and updates to 
the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished.  
The Contractor shall not assume that the Geotechnical Consultant is 
aware of all grading operations. 

 
  The Contractor shall have the sole responsibility to provide adequate 

equipment and methods to accomplish the earthwork in accordance with 
the applicable grading codes and agency ordinances, these 
Specifications, and the recommendations in the approved geotechnical 
report(s) and grading plan(s).  If, in the opinion of the Geotechnical 
Consultant, unsatisfactory conditions, such as unsuitable soil, improper 
moisture condition, inadequate compaction, insufficient buttress key size, 
adverse weather, etc., are resulting in a quality of work less than required 
in these specifications, the Geotechnical Consultant shall reject the work 
and may recommend to the owner that construction be stopped until the 
conditions are rectified. 

 
 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing 
 

Vegetation, such as brush, grass, roots, and other deleterious material 
shall be sufficiently removed and properly disposed of in a method 
acceptable to the owner, governing agencies, and the Geotechnical 
Consultant. 
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The Geotechnical Consultant shall evaluate the extent of these removals 
depending on specific site conditions.  Earth fill material shall not contain 
more than 1 percent of organic materials (by volume).  No fill lift shall 
contain more than 5 percent of organic matter.  Nesting of the organic 
materials shall not be allowed. 

   
If potentially hazardous materials are encountered, the Contractor shall 
stop work in the affected area, and a hazardous material specialist shall 
be informed immediately for proper evaluation and handling of these 
materials prior to continuing to work in that area. 

 
  As presently defined by the State of California, most refined petroleum 

products (gasoline, diesel fuel, motor oil, grease, coolant, etc.) have 
chemical constituents that  are considered to be hazardous waste.   As 
such, the indiscriminate dumping or spillage of these fluids onto the 
ground may constitute a misdemeanor, punishable by fines and/or 
imprisonment, and shall not be allowed. 

 
2.2 Processing 
 

Existing ground that has been declared satisfactory for support of fill by 
the Geotechnical Consultant shall be scarified to a minimum depth of 
6 inches.  Existing ground that is not satisfactory shall be overexcavated 
as specified in the following section.  Scarification shall continue until soils 
are broken down and free of large clay lumps or clods and the working 
surface is reasonably uniform, flat, and free of uneven features that would 
inhibit uniform compaction. 

 
2.3 Overexcavation 
 

In addition to removals and overexcavations recommended in the 
approved geotechnical report(s) and the grading plan, soft, loose, dry, 
saturated, spongy, organic-rich, highly fractured or otherwise unsuitable 
ground shall be overexcavated to competent ground as evaluated by the 
Geotechnical Consultant during grading. 

 
2.4 Benching 
 

Where fills are to be placed on ground with slopes steeper than 5:1 
(horizontal to vertical units), the ground shall be stepped or benched.  
Please see the Standard Details for a graphic illustration.  The lowest 
bench or key shall be a minimum of 15 feet wide and at least 2 feet deep, 
into competent material as evaluated by the Geotechnical Consultant.  
Other benches shall be excavated a minimum height of 4 feet into 
competent material or as otherwise recommended by the Geotechnical 
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Consultant.  Fill placed on ground sloping flatter than 5:1 shall also be 
benched or otherwise overexcavated to provide a flat subgrade for the fill.   

2.5 Evaluation/Acceptance of Fill Areas 

All areas to receive fill, including removal and processed areas, key 
bottoms, and benches, shall be observed, mapped, elevations recorded, 
and/or tested prior to being accepted by the Geotechnical Consultant as 
suitable to receive fill.  The Contractor shall obtain a written acceptance 
from the Geotechnical Consultant prior to fill placement.  A licensed 
surveyor shall provide the survey control for determining elevations of 
processed areas, keys, and benches. 

3.0 Fill Material 

3.1 General 

Material to be used as fill shall be essentially free of organic matter and 
other deleterious substances evaluated and accepted by the Geotechnical 
Consultant prior to placement.  Soils of poor quality, such as those with 
unacceptable gradation, high expansion potential, or low strength shall be 
placed in areas acceptable to the Geotechnical Consultant or mixed with 
other soils to achieve satisfactory fill material. 

3.2 Oversize 

Oversize material defined as rock, or other irreducible material with a 
maximum dimension greater than 8 inches, shall not be buried or placed 
in fill unless location, materials, and placement methods are specifically 
accepted by the Geotechnical Consultant.  Placement operations shall be 
such that nesting of oversized material does not occur and such that 
oversize material is completely surrounded by compacted or densified fill. 
Oversize material shall not be placed within 10 vertical feet of finish grade 
or within 2 feet of future utilities or underground construction. 

3.3 Import 

If importing of fill material is required for grading, proposed import material 
shall meet the requirements of Section 3.1.  The potential import source 
shall be given to the Geotechnical Consultant at least 48 hours (2 working 
days) before importing begins so that its suitability can be determined and 
appropriate tests performed. 
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4.0 Fill Placement and Compaction 
 

4.1 Fill Layers 
 

Approved fill material shall be placed in areas prepared to receive fill (per 
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose 
thickness.  The Geotechnical Consultant may accept thicker layers if 
testing indicates the grading procedures can adequately compact the 
thicker layers.  Each layer shall be spread evenly and mixed thoroughly to 
attain relative uniformity of material and moisture throughout. 

 
4.2 Fill Moisture Conditioning 

 
Fill soils shall be watered, dried back, blended, and/or mixed, as 
necessary to attain a relatively uniform moisture content at or slightly over 
optimum.  Maximum density and optimum soil moisture content tests shall 
be performed in accordance with the American Society of Testing and 
Materials (ASTM Test Method D1557). 

 
4.3 Compaction of Fill 

 
After each layer has been moisture-conditioned, mixed, and evenly 
spread, it shall be uniformly compacted to not less than 90 percent of 
maximum dry density (ASTM Test Method D1557).  Compaction 
equipment shall be adequately sized and be either specifically designed 
for soil compaction or of proven reliability to efficiently achieve the 
specified level of compaction with uniformity. 

 
4.4 Compaction of Fill Slopes 

 
In addition to normal compaction procedures specified above, compaction 
of slopes shall be accomplished by backrolling of slopes with sheepsfoot 
rollers at increments of 3 to 4 feet in fill elevation, or by other methods 
producing satisfactory results acceptable to the Geotechnical Consultant.  
Upon completion of grading, relative compaction of the fill, out to the slope 
face, shall be at least 90 percent of maximum density per ASTM Test 
Method D1557. 

 
4.5 Compaction Testing 

 
Field-tests for moisture content and relative compaction of the fill soils 
shall be performed by the Geotechnical Consultant.  Location and 
frequency of tests shall be at the Consultant's discretion based on field 
conditions encountered.  Compaction test locations will not necessarily be 
selected on a random basis.  Test locations shall be selected to verify 
adequacy of compaction levels in areas that are judged to be prone to 
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inadequate compaction (such as close to slope faces and at the 
fill/bedrock benches). 

 
4.6 Frequency of Compaction Testing 

 
Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of compacted fill soils embankment.  In addition, as a 
guideline, at least one test shall be taken on slope faces for each 
5,000 square feet of slope face and/or each 10 feet of vertical height of 
slope.  The Contractor shall assure that fill construction is such that the 
testing schedule can be accomplished by the Geotechnical Consultant.  
The Contractor shall stop or slow down the earthwork construction if these 
minimum standards are not met.   

 
4.7 Compaction Test Locations 

 
The Geotechnical Consultant shall document the approximate elevation 
and horizontal coordinates of each test location.  The Contractor shall 
coordinate with the project surveyor to assure that sufficient grade stakes 
are established so that the Geotechnical Consultant can determine the 
test locations with sufficient accuracy.  At a minimum, two grade stakes 
within a horizontal distance of 100 feet and vertically less than 5 feet apart 
from potential test locations shall be provided. 

 
 
5.0 Subdrain Installation 
 
 Subdrain systems shall be installed in accordance with the approved 

geotechnical report(s), the grading plan, and the Standard Details.  The 
Geotechnical Consultant may recommend additional subdrains and/or changes in 
subdrain extent, location, grade, or material depending on conditions 
encountered during grading.  All subdrains shall be surveyed by a land 
surveyor/civil engineer for line and grade after installation and prior to burial.  
Sufficient time should be allowed by the Contractor for these surveys. 

 
6.0 Excavation 
 
 Excavations, as well as over-excavation for remedial purposes, shall be 

evaluated by the Geotechnical Consultant during grading.  Remedial removal 
depths shown on geotechnical plans are estimates only.  The actual extent of 
removal shall be determined by the Geotechnical Consultant based on the field 
evaluation of exposed conditions during grading.  Where fill-over-cut slopes are 
to be graded, the cut portion of the slope shall be made, evaluated, and accepted 
by the Geotechnical Consultant prior to placement of materials for construction of 
the fill portion of the slope, unless otherwise recommended by the Geotechnical 
Consultant. 
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7.0 Trench Backfills 
 

7.1 Safety 
 

The Contractor shall follow all OSHA and Cal/OSHA requirements for 
safety of trench excavations. 

 
7.2 Bedding and Backfill 

 
All bedding and backfill of utility trenches shall be performed in 
accordance with the applicable provisions of Standard Specifications of 
Public Works Construction.  Bedding material shall have a Sand 
Equivalent greater than 30 (SE>30).  The bedding shall be placed to 1 foot 
over the top of the conduit and densified.  Backfill shall be placed and 
densified to a minimum of 90 percent of relative compaction from 1 foot 
above the top of the conduit to the surface. 

 
  The Geotechnical Consultant shall test the trench backfill for relative 

compaction.  At least one test should be made for every 300 feet of trench 
and 2 feet of fill. 

 
7.3 Lift Thickness 

 
Lift thickness of trench backfill shall not exceed those allowed in the 
Standard Specifications of Public Works Construction unless the 
Contractor can demonstrate to the Geotechnical Consultant that the fill lift 
can be compacted to the minimum relative compaction by his alternative 
equipment and method. 

 
7.4 Observation and Testing 

 
The densification of the bedding around the conduits shall be observed by 
the Geotechnical Consultant. 
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PACKAGE 7A SWQMP



Priority Development Project (PDP) 
Storm Water Quality Management Plan (SWQMP)

   Check if electing for offsite alternative compliance 

Engineer of Work: 

_________________________________________________________ 

Provide Wet Signature and Stamp Above Line 

Prepared For: 

Prepared By: 

Date: 

______________________________________________________________________________ 
        Approved by: City of San Diego      Date 

FOR REVIEW ONLY
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Table of Contents 
• Acronyms

• Certification Page

• Submittal Record

• Project Vicinity Map

• FORM DS-560: Storm Water Applicability Checklist

• FORM I-1: Applicability of Permanent, Post-Construction Storm Water BMP Requirements

• HMP Exemption Exhibit (for all hydromodification management exempt projects)

• FORM I-3B: Site Information Checklist for PDPs

• FORM I-4B: Source Control BMP Checklist for PDPs

• FORM I-5B: Site Design BMP Checklist PDPs

• FORM I-6: Summary of PDP Structural BMPs

• Attachment 1: Backup for PDP Pollutant Control BMPs

o Attachment 1a: DMA Exhibit

o Attachment 1b: Tabular Summary of DMAs (Worksheet B-1 from Appendix B) and
Design Capture Volume Calculations

o Attachment 1c: FORM I-7 : Worksheet B.3-1 Harvest and Use Feasibility Screening

o Attachment 1d: Infiltration Feasibility Information(One or more of the following):

 FORM I-8A: Worksheet C.4-1 Categorization of Infiltration Feasibility
Condition based on Geotechnical Conditions

 Form I-8B: Worksheet C.4-2 Categorization of Infiltration Feasibility Condition
based on Groundwater and Water Balance Conditions

 Infiltration Feasibility Condition Letter

 Worksheet C.4-3:  Infiltration and Groundwater Protection for Full Infiltration
BMPs

 FORM I-9:  Worksheet D.5-1 Factor of Safety and Design Infiltration Rate

o Attachment 1e: Pollutant Control BMP Design Worksheets / Calculations

• Attachment 2: Backup for PDP Hydromodification Control Measures

o Attachment 2a: Hydromodification Management Exhibit

o Attachment 2b: Management of Critical Coarse Sediment Yield Areas

o Attachment 2c: Geomorphic Assessment of Receiving Channels

o Attachment 2d: Flow Control Facility Design
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• Attachment 3: Structural BMP Maintenance Plan

o Maintenance Agreement (Form DS-3247) (when applicable)

• Attachment 4: Copy of Plan Sheets Showing Permanent Storm Water BMPs

• Attachment 5: Project’s Drainage Report

• Attachment 6: Project’s Geotechnical and Groundwater Investigation Report
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Acronyms 

APN Assessor’s Parcel Number
ASBS Area of Special Biological Significance
BMP Best Management Practice
CEQA California Environmental Quality Act
CGP Construction General Permit
DCV Design Capture Volume
DMA Drainage Management Areas
ESA Environmentally Sensitive Area
GLU Geomorphic Landscape Unit
GW Ground Water
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
HU Harvest and Use
INF Infiltration
LID Low Impact Development
LUP Linear Underground/Overhead Projects
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
POC Pollutant of Concern
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
SWPPP Stormwater Pollutant Protection Plan
SWQMP Storm Water Quality Management Plan
TMDL Total Maximum Daily Load
WMAA Watershed Management Area Analysis
WPCP Water Pollution Control Program
WQIP Water Quality Improvement Plan
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Certification Page 

Project Name: 
Permit Application 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I 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 the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Storm Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability 
and accurately reflects the project being proposed and the applicable source control and site design 
BMPs proposed to minimize the potentially negative impacts of this project's land development 
activities on water quality. I understand and acknowledge that the plan check review of this PDP 
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in 
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project 
design. 

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 

PE# Expiration Date 

4     The City of San Diego | Storm Water Standards 
        PDP SWQMP Template |  January 2018 Edition

Project Name:

FOR REVIEW ONLY



Submittal Record

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In last column indicate changes that 
have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments. 

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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Project Vicinity Map 

Project Name: 
Permit Application 
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City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
Attach DS-560 form. 
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THE CITY OF SAN DIEGO 

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

Stormwater Requirements 
Applicability Checklist   

Project Address: Project Number: 

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements 

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
California State Water Resources Control Board. 

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or 
Water Pollution Control Plan (WPCP), continue to Part B. 

PART A – Determine Construction Phase Stormwater Requirements 

1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)?
(Typically projects with land disturbance greater than or equal to 1 acre.)

Yes, SWPPP is required; skip questions 2-4.  No; proceed to the next question. 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing,
excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?

Yes, WPCP is required; skip questions 3-4.  No; proceed to the next question. 

3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of
the facility? (Projects such as pipeline/utility replacement)

Yes, WPCP is required; skip question 4.  No; proceed to the next question. 

4. Does the project only include the following Permit types listed below?

• Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit,
Spa Permit.

• Individual Right of Way Permits that exclusively include only ONE of the following activities: water service, sewer lateral,
or utility service.

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of the following
activities: curb ramp, sidewalk and driveway apron replacement, potholing, curb and gutter replacement, and retaining
wall encroachments.

 Yes, no document is required. 

Check one of the boxes below and continue to Part B 

 If you checked “Yes” for question 1, an SWPPP is REQUIRED – continue to Part B 

If you checked “No” for question 1 and checked “Yes” for question 2 or 3, a WPCP is REQUIRED. If the project 
proposes less than 5,000 square feet of ground disturbance AND has less than a 5-foot elevation change over the 
entire project area, a Minor WPCP may be required instead. Continue to Part B 

If you check “No” for all questions 1-3 and checked “Yes” for question 4, Part B does not apply, and no 
document is required. Continue to Section 2. 

1 More information on the City’s construction BMP requirements as well as CGP requirements can be found at 
http://www.sandiego.gov/stormwater/regulations/index.shtml 

FORM 

DS-560 
September 2021 

CLEAR FORM 

P1

SHARP MMC: PACKAGE 7A (PK7A)

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.waterboards.ca.gov/
https://www.waterboards.ca.gov/
http://www.sandiego.gov/stormwater/regulations/index.shtml
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DS-560 (09-21) 

PART B – Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. The city reserves the 
right to adjust the priority of projects both before and after construction. Construction projects are assigned an inspection frequency 
based on if the project has a “high threat to water quality.” The City has aligned the local definition of “high threat to water quality” to 
the risk determination approach of the State Construction General Permit (CGP). The CGP determines risk level based on project 
specific sediment risk and receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requirements that apply to projects; 
rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete Part B and continue to Section 2 

1. ASBS

A. Projects located in the ASBS watershed.

2. High Priority

A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the
ASBS watershed.

B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed.

3. Medium Priority

A. Projects that are not located in an ASBS watershed or designated as a High priority site.
B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed.
C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management

area.

4. Low Priority

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.

Section 2: Construction Stormwater BMP Requirements 

Additional information for determining the requirements is found in the Stormwater Standards Manual. 

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects” 
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs. 

• If “yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP
Requirements.”

• If “no” is checked for all the numbers in Part C: Continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not
have the potential to contact stormwater?

Yes  No 

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

Yes  No 

3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface
replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footprint,
and routine replacement of damaged pavement (grinding, overlay and pothole repair).

Yes  No 

CLEAR FORM 

P2

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
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PART D – PDP Exempt Requirements 

PDP Exempt projects are required to implement site design and source control BMPs. 

• If “yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.”
• If “no” is checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:

• Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or;

• Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;
• Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the

City’s Stormwater Standards manual?

Yes, PDP exempt requirements apply  No, proceed to next question

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?

Yes, PDP exempt requirements apply  No, proceed to next question 

PART E – Determine if Project is a Priority Development Project (PDP) 

Projects that match one of the definitions below are subject to additional requirements, including preparation of a Stormwater Quality 
Management Plan (SWQMP). 

• If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
• If “no” is checked for every number in Part E, continue to Part F and check the box labeled “Standard Development Project.”

1. New development that creates 10,000 square feet or more of impervious surfaces collectively over
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
commercial, industrial, residential, mixed-use, and public development projects on public or private land.

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (SIC) 5812), and where the land
development creates and/or replaces 5,000 square feet or more of impervious surface.

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site) and where the development will grade on
any natural slope that is twenty-five percent or greater.

5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site).

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The
project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the
project site).

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

P3

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.osha.gov/sic-manual/5812#:%7E:text=Establishments%20primarily%20engaged%20in%20the,also%20included%20in%20this%20industry.
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7. New development or redevelopment discharging directly to an environmentally sensitive area. The
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site),
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow
that is conveyed overland a distance of 200 feet or less from the project to the ESA, or conveyed in a pipe or
open channel any distance as an isolated flow from the project to the ESA (i.e. not commingled with flows
from adjacent lands).

8. New development or redevelopment projects of retail gasoline outlet (RGO) that create and/or
replaces 5,000 square feet of impervious surface. The development project meets the following criteria:
(a) 5,000 square feet or more or (b) has a projected Average Daily Traffic (ADT) of 100 or more vehicles per
day.

9. New development or redevelopment projects of an automotive repair shop that creates and/or
replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one
of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 7532-7534 or 7536-7539.

10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas.

PART F – Select the appropriate category based on the outcomes of Part C through Part E 

1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS

2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance.

3. The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance.

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if
the project requires hydromodification plan management.

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

P4

http://www.sandiego.gov/development-services
https://www.osha.gov/sic-manual/5013
https://www.osha.gov/sic-manual/5014
https://www.osha.gov/sic-manual/5541
https://www.osha.gov/data/sic-manual/major-group-75
https://www.osha.gov/data/sic-manual/major-group-75
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
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Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements 

Form I-1 

Project Identification 
Project Name: 
Permit Application Number: Date: 

Determination of Requirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 

Answer each step below, starting with Step 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 
Step 1: Is the project a "development 
project"? See Section 1.3 of the manual 
(Part 1 of Storm Water Standards)  for 
guidance. 

� Yes Go to Step 2. 

� No Stop. Permanent BMP 
requirements do not apply. No 
SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 
To answer this item, see Section 1.4 of the 
manual in its entirety for guidance AND 
complete Form DS-560, Storm Water 
Requirements Applicability Checklist.

� Standard 
Project 

Stop. Standard Project 
requirements apply 

� PDP PDP requirements apply, including 
PDP SWQMP. Go to Step 3. 

PDP 
Exempt 

Stop. Standard Project 
requirements apply. Provide 
discussion and list any additional 
requirements below.  

Discussion / justification, and additional requirements for exceptions to PDP definitions, if 
applicable: 
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Form I-1 Page 2 of 2 
Step Answer Progression 

Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Consult the City Engineer to 
determine requirements.  
Provide discussion and identify 
requirements below. Go to Step 4. 

� No BMP Design Manual PDP 
requirements apply. Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior 
lawful approval does not apply): 

Step 4. Do hydromodification control 
requirements apply? 
See Section 1.6 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to Step 5. 

� No Stop. PDP structural BMPs required 
for pollutant control (Chapter 5) 
only. Provide brief discussion of 
exemption to hydromodification 
control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Step 5. Does protection of critical coarse 
sediment yield areas apply? 
See Section 6.2 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

� No Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 
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HMP Exemption Exhibit
Attach a HMP Exemption Exhibit that shows direct storm water runoff discharge from the 

project site to HMP exempt area.  Include project area, applicable underground storm drain line 
and/or concrete lined channels, outfall information and exempt waterbody. 

Reference applicable drawing number(s). 

Exhibit must be provided on 11"x17" or larger paper.
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Site Information Checklist 
For PDPs 

Form I-3B 

Project Summary Information 
Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed Select One: 
� San Dieguito River 
� Penasquitos 
� Mission Bay 
� San Diego River 
� San Diego Bay 
� Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Project Area 
(total area of Assessor's Parcel(s) associated 
with the project or total area of the right-of-
way) 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 
(Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 
The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

________ % 
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Form I-3B Page 2 of 11 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 
� Existing development  
� Previously graded but not built out  
� Agricultural or other non-impervious use  
� Vacant, undeveloped/natural 
Description / Additional Information: 

Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 
� Non-Vegetated Pervious Areas 
� Impervious Areas 
Description / Additional Information: 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 
� NRCS Type B 
� NRCS Type C 
� NRCS Type D 
Approximate Depth to Groundwater: 
� Groundwater Depth < 5 feet 
� 5 feet < Groundwater Depth < 10 feet 
� 10 feet < Groundwater Depth < 20 feet 
� Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select all that apply): 
� Watercourses 
� Seeps 
� Springs 
� Wetlands 
� None 
Description / Additional Information: 
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Form I-3B Page 3 of 11 
Description of Existing Site Topography and Drainage 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
1. Whether existing drainage conveyance is natural or urban;
2. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite

drainage areas, design flows, and locations where offsite flows enter the project site and
summarize how such flows are conveyed through the site;

3. Provide details regarding existing project site drainage conveyance network, including
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide
summary of the pre-project drainage areas and design flows to each of the existing runoff
discharge locations.

Descriptions/Additional Information 

15     The City of San Diego | Storm Water Standards              
          Form I-3B |  January 2018 Edition  

Project Name:



Form I-3B Page 4 of 11 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

List/describe proposed pervious features of the project (e.g., landscape areas): 

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 
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Form I-3B Page 5 of 11 
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 
and constructed channels, and the method for conveying offsite flows through or around the 
proposed project site. Identify all discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the discharge locations. Provide a 
summary of pre and post-project drainage areas and design flows to each of the runoff discharge 
locations. Reference the drainage study for detailed calculations. 

Description / Additional Information: 
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Form I-3B Page 6 of 11 
Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
� Onsite storm drain inlets  
� Interior floor drains and elevator shaft sump pumps 
� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/outdoor pesticide use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 
� Vehicle and equipment cleaning 
� Vehicle/equipment repair and maintenance 
� Fuel dispensing areas 
� Loading docks 
� Fire sprinkler test water 
� Miscellaneous drain or wash water 
� Plazas, sidewalks, and parking lots 

Description/Additional Information: 
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Form I-3B Page 7 of 11 
Identification and Narrative of Receiving Water 

Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, 
lagoon, lake or reservoir, as applicable) 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge 
locations 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations 

Provide distance from project outfall location to impaired or sensitive receiving waters 

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 
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Form I-3B Page 8 of 11 
Identification of Receiving Water Pollutants of Concern 

List any 303(d) impaired water bodies within the path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) 
causing impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for 
the impaired water bodies: 

303(d) Impaired Water Body 
(Refer to Appendix K) 

Pollutant(s)/Stressor(s) (Refer to 
Appendix K) 

TMDLs/WQIP Highest Priority 
Pollutant (Refer to Table 1-4 in 

Chapter 1) 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)
Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Pollutant 
Not Applicable to the 

Project Site 
Anticipated from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 
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Form I-3B Page 9 of 11 
Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6)? 
� Yes, hydromodification management flow control structural BMPs required. 
� No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption 
by the WMAA for the watershed in which the project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm 
water conveyance system from the project site to an exempt water body. The exhibit should include 
details about the conveyance system and the outfall to the exempt water body. 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream 
area draining through the project footprint? 
� Yes 
� No 
Discussion / Additional Information: 
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Form I-3B Page 10 of 11 
Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management 
(see Section 6.3.1). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
� No, the low flow threshold is 0.1Q2 (default low flow threshold) 
� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
If a geomorphic assessment has been performed, provide title, date, and preparer: 

Discussion / Additional Information: (optional) 
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Form I-3B Page 11 of 11 
Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous 
sections as needed. 
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Source Control BMP Checklist 
for PDPs 

Form I-4B 

Source Control BMPs 
All development projects must implement source control BMPs where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water 
Standards) for information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 
• "Yes" means the project will implement the source control BMP as described in Chapter 4

and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.
• "No" means the BMP is applicable to the project but it is not feasible to implement.

Discussion / justification must be provided.
• "N/A" means the BMP is not applicable at the project site because the project does not

include the feature that is addressed by the BMP (e.g., the project has no outdoor materials
storage areas). Discussion / justification may be provided.

Source Control Requirement Applied? 
4.2.1 Prevention of Illicit Discharges into the MS4 ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.1 not implemented: 

4.2.2 Storm Drain Stenciling or Signage ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.2 not implemented: 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run-
On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.3 not implemented: 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.4 not implemented: 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.5 not implemented: 
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Form I-4B Page 2 of 2 
Source Control Requirement Applied? 

4.2.6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each 
source listed below) 

On-site storm drain inlets ☐ Yes ☐ No ☐ N/A
Interior floor drains and elevator shaft sump pumps ☐ Yes ☐ No ☐ N/A
Interior parking garages ☐ Yes ☐ No ☐ N/A
Need for future indoor & structural pest control ☐ Yes ☐ No ☐ N/A
Landscape/Outdoor Pesticide Use ☐ Yes ☐ No ☐ N/A
Pools, spas, ponds, decorative fountains, and other water features ☐ Yes ☐ No ☐ N/A
Food service ☐ Yes ☐ No ☐ N/A
Refuse areas ☐ Yes ☐ No ☐ N/A
Industrial processes ☐ Yes ☐ No ☐ N/A
Outdoor storage of equipment or materials ☐ Yes ☐ No ☐ N/A
Vehicle/Equipment Repair and Maintenance ☐ Yes ☐ No ☐ N/A
Fuel Dispensing Areas ☐ Yes ☐ No ☐ N/A
Loading Docks ☐ Yes ☐ No ☐ N/A
Fire Sprinkler Test Water ☐ Yes ☐ No ☐ N/A
Miscellaneous Drain or Wash Water ☐ Yes ☐ No ☐ N/A
Plazas, sidewalks, and parking lots ☐ Yes ☐ No ☐ N/A
SC-6A: Large Trash Generating Facilities ☐ Yes ☐ No ☐ N/A
SC-6B: Animal Facilities ☐ Yes ☐ No ☐ N/A
SC-6C: Plant Nurseries and Garden Centers ☐ Yes ☐ No ☐ N/A
SC-6D: Automotive Facilities ☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for all "No" answers shown above. 
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Site Design BMP Checklist 
for PDPs 

Form I-5B 

Site Design BMPs 
All development projects must implement site design BMPs where applicable and feasible. See 
Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for 
information to implement site design BMPs shown in this checklist. 
Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the BMP Design Manual. Discussion / justification is not required.

• "No" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.

• "N/A" means the BMP is not applicable at the project site because the project does not
include the feature that is addressed by the BMP (e.g., the project site has no existing natural
areas to conserve). Discussion / justification may be provided.

A site map with implemented site design BMPs must be included at the end of this checklist. 
Site Design Requirement Applied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.1 not implemented: 

1-1 Are existing natural drainage pathways and hydrologic
features mapped on the site map? 

☐ Yes ☐ No

1-2 Are trees implemented? If yes, are they shown on the site
map? 

☐ Yes ☐ No

1-3 Implemented trees meet the design criteria in 4.3.1 Fact
Sheet (e.g. soil volume, maximum credit, etc.)? 

☐ Yes ☐ No

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and
SD-1 Fact Sheet in Appendix E? 

☐ Yes ☐ No

4.3.2 Have natural areas, soils and vegetation been conserved? ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.2 not implemented: 

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 2 of 4 
Site Design Requirement Applied? 

4.3.3 Minimize Impervious Area ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.3 not implemented: 

4.3.4 Minimize Soil Compaction ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.4 not implemented: 

4.3.5 Impervious Area Dispersion ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.5 not implemented: 

5-1 Is the pervious area receiving runon from impervious area
identified on the site map? 

☐ Yes ☐ No

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact
Sheet in Appendix E (e.g. maximum slope, minimum length, 
etc.) 

☐ Yes ☐ No

5-3 Is impervious area dispersion credit volume calculated using
Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E? 

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 3 of 4 
Site Design Requirement Applied? 

4.3.6 Runoff Collection ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.6 not implemented: 

6a-1 Are green roofs implemented in accordance with design 
criteria in 4.3.6A Fact Sheet? If yes, are they shown on 
the site map? 

☐ Yes ☐ No

6a-2 Is the green roof credit volume calculated using Appendix 
B.2.1.2 and 4.3.6A Fact Sheet in Appendix E?

☐ Yes ☐ No

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.6B Fact Sheet? If yes, are they shown 
on the site map? 

☐ Yes ☐ No

6b-2 Is the permeable pavement credit volume calculated 
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix 
E? 

☐ Yes ☐ No

4.3.7 Landscaping with Native or Drought Tolerant Species ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.7 not implemented: 

4.3.8 Harvest and Use Precipitation ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.8 not implemented: 

8-1 Are rain barrels implemented in accordance with design
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the 
site map? 

☐ Yes ☐ No

8-2 Is the rain barrel credit volume calculated using Appendix
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 4 of 4 
Insert Site Map with all site design BMPs identified: 
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Summary of PDP Structural BMPs Form I-6 
PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the 
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm 
water pollutant control must be based on the selection process described in Chapter 5. PDPs 
subject to hydromodification management requirements must also implement structural BMPs for 
flow control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 
storm water pollutant control and flow control for hydromodification management can be achieved 
within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the 
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity 
(see Chapter 7 of the BMP Design Manual). 

Use this form to provide narrative description of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structural BMP 
summary information sheet (page 3 of this form) for each structural BMP within the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

(Continue on page 2 as necessary.) 
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Form I-6 Page 2 of 
(Continued from page 1) 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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3 The City of San Diego | Storm Water Standards 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 

X

X
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 



Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 

X

X
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Attachment 1 
Backup For PDP Pollutant 

Control BMPs 

This is the cover sheet for Attachment 1. 
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Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 1a 
DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

Attachment 1b 

Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

Attachment 1c 

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

Attachment 1d 

Infiltration Feasibility Information.  
Contents of Attachment 1d depend on the 
infiltration condition: 

• No Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A (optional)
o Form I-8B (optional)

• Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A
o Form I-8B

• Full Infiltration Condition:
o Form I-8A
o Form I-8B
o Worksheet C.4-3
o Form I-9

Refer to Appendices C and D of the 
BMP Design Manual for guidance. 

Included 

Not included because the 
entire project will use 
harvest and use BMPs 

Attachment 1e 
Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 

Included 

Included 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Use this checklist to ensure the required information has been included on 
the DMA Exhibit: 

The DMA Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 
Existing topography and impervious areas 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize 

imperviousness 
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA 

areas (square footage or acreage), and DMA type (i.e., drains to BMP, self-
retaining, or self-mitigating) 

Potential pollutant source areas and corresponding required source controls 
(see Chapter 4, Appendix E.1, and Form I-3B) 

Structural BMPs (identify location, type of BMP, size/detail, and include cross- 
section) 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:
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The City of San Diego | Storm Water Standards 
Worksheet B.3-1 : Form I-7 | January 2018 Edition 

Harvest and Use Feasibility Checklist Worksheet B.3-1 : Form I-7

1. Is there a demand for harvested water (check all that apply) at the project site that is
reliably present during the wet season?

Toilet and urinal flushing   
Landscape irrigation   
Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a
period of 36 hours. Guidance for planning level demand calculations for toilet/urinal
flushing and landscape irrigation is provided in Section B.3.2.
[Provide a summary of calculations here]

3. Calculate the DCV using worksheet B-2.1.
DCV = __________ (cubic feet)
[Provide a summary of calculations here]

3a. Is the 36-hour 
demand greater than or 
equal to the DCV? 

 Yes         /       No 

3b. Is the 36-hour demand greater 
than 0.25DCV but less than the full 
DCV?  

 �  Yes     /          No 

3c. Is the 36-
hour demand 
less than 
0.25DCV?  

 Yes 

Harvest and use appears to 
be feasible. Conduct more 
detailed evaluation and 
sizing calculations to 
confirm that DCV can be 
used at an adequate rate to 
meet drawdown criteria. 

Harvest and use may be feasible. Conduct 
more detailed evaluation and sizing 
calculations to determine feasibility. 
Harvest and use may only be able to be 
used for a portion of the site, or 
(optionally) the storage may need to be 
upsized to meet long term capture targets 
while draining in longer than 36 hours. 

Harvest and 
use is 
considered to 
be infeasible. 

Is harvest and use feasible based on further evaluation?  
Yes, refer to Appendix E to select and size harvest and use BMPs.   
No, select alternate BMPs. 



Modified ETWU = (ET0wet) x [[∑(PF x HA)/IE] + SLA] x 0.015

0.90

Plant Water Use Type Plant Factor

Low 0.1 - 0.2

Moderate 0.3 - 0.7

High 0.80

SLA 1.00

Hydrozone

Plant Water Use 
Type (s) (low, 
medium, high) Plant Factor (PF)

Hydrozone Area 

(HA) (ft2) PF x HA (ft2)

 1 Low 0.10 5,327 533

 0

533

 SLA 1 0 0

Sum 533

Results

Modified ETWU= 24                             gal

3                               cf

36 hr Demand= 5                               cf

Total 36 hr Demand = 5                          cf

 Enter Irrigation Efficiency (IE)

Modified Estimated Total Water Use Calculation



















DMA #9.1 (BMP #9)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor
Impervious 21,811 0.90 19,630
Landscape 0 0.10 0
Gravel/DG 0 0.30 0
Total 21,811 19,630 0.900

0.50 Acres

Project: Sharp MMC Pk 7A



Project: Sharp MMC Pk 7A

DMA #9.1 (BMP #9)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58

2 Area tributary to BMP (s) A= 0.50

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.900

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= 949

Design Capture Volume Worksheet B.2-1



MWS Flow Based BMP Sizing

ITREAT = 0.2 in/hr (Intensity of rainfall)

QTREAT = C x ITREAT x A cfs (Treatment flow rate)

Design Flow (cfs) = 1.5* QTreat (Per Section F.2.2 of Storm  Water Standards)

ID # Area (ac) MWS Model Selected BMP's 

Flow Rate (cfs) 

9 9.1 0.50 0.90 0.09 0.135 MWS-L-8-8 0.230

Note:  All selected modular wetlands treatment flow rates exceed the DMAs' design flow

BMP # DMA Runoff 

Coefficient 

(C )

QTREAT = 

Design Flow 

(cfs) 

BMP Sizing
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AtD Altamont clay, 9 to 15 
percent slopes, warm 
MAAT, MLRA 20

C 1.5 0.1%

CcC Carlsbad-Urban land 
complex, 2 to 9 
percent slopes

B 7.4 0.3%

CfB Chesterton fine sandy 
loam, 2 to 5 percent 
slopes

D 53.4 2.4%

CgC Chesterton-Urban land 
complex, 2 to 9 
percent slopes

D 1,168.5 52.6%

DcD Diablo-Urban land 
complex, 5 to 15 
percent slopes

D 14.5 0.7%

GP Gravel pits 0.2 0.0%

OhC Olivenhain cobbly loam, 
2 to 9 percent slopes

D 6.3 0.3%

OhE Olivenhain cobbly loam, 
9 to 30 percent slopes

D 72.8 3.3%

OhF Olivenhain cobbly loam, 
30 to 50 percent 
slopes

D 171.5 7.7%

OkC Olivenhain-Urban land 
complex, 2 to 9 
percent slopes

D 5.0 0.2%

OkE Olivenhain-Urban land 
complex, 9 to 30 
percent slopes

D 44.5 2.0%

RdC Redding gravelly loam, 
2 to 9 percent slopes

D 17.5 0.8%

RhC Redding-Urban land 
complex, 2 to 9 
percent slopes

D 358.7 16.1%

Rm Riverwash D 31.7 1.4%

TeF Terrace escarpments 268.3 12.1%

Totals for Area of Interest 2,221.9 100.0%

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 4 of 4
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 2a 
Hydromodification Management 
Exhibit (Required) 

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

Attachment 2b 

Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

Attachment 2c 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

Attachment 2d 

Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected  OR provide a separate map 
showing that the project site is outside of any critical coarse sediment yield areas 
Existing topography 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize imperviousness 
Point(s) of Compliance (POC) for Hydromodification Management 
Existing and proposed drainage boundary and drainage area to each POC (when 
necessary, create separate exhibits for pre-development and post-project 
conditions)
Structural BMPs for hydromodification management (identify location, type of BMP, and 
size/detail). 
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Project Name: Sharp MMC - PK 7A

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN):

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 21,815

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1



P
ro

je
ct

 N
a

m
e

:
H

y
d

ro
lo

g
ic

 U
n

it
:

P
ro

je
ct

 A
p

p
li

ca
n

t:
R

a
in

 G
a

u
g

e
:

Ju
ri

sd
ic

ti
o

n
:

T
o

ta
l 

P
ro

je
ct

 A
re

a
:

P
a

rc
e

l 
(A

P
N

):
Lo

w
 F

lo
w

 T
h

re
sh

o
ld

:

B
M

P
 N

a
m

e
:

B
M

P
 T

y
p

e
:

B
M

P
 N

a
ti

v
e

 S
o

il
 T

y
p

e
:

B
M

P
 I

n
fi

lt
ra

ti
o

n
 R

a
te

 (
in

/h
r)

:

H
M

P
 S

iz
in

g
 F

a
ct

o
rs

M
in

im
u

m
 B

M
P

 S
iz

e

D
M

A
 

N
a

m
e

A
re

a
 (

sf
)

P
re

 P
ro

je
ct

 S
o

il
 

T
y

p
e

P
re

-P
ro

je
ct

 S
lo

p
e

P
o

st
 P

ro
je

ct
 

S
u

rf
a

ce
 T

y
p

e

A
re

a
 W

e
ig

h
te

d
 R

u
n

o
ff

 

F
a

ct
o

r

(T
a

b
le

 G
.2

-1
)1

V
o

lu
m

e
V

o
lu

m
e

 (
C

F
)

9
.1

2
1

,8
1

5
D

F
la

t
R

o
o

fs
1

.0
0

.1
2

2
6

1
8

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

B
M

P
 T

ri
b

u
ta

ry
 A

re
a

2
1

,8
1

5
M

in
im

u
m

 B
M

P
 S

iz
e

2
6

1
8

P
ro

p
o

se
d

 B
M

P
 S

iz
e

*
2

9
9

2
*

 A
ss

u
m

e
s 

st
a

n
d

a
rd

 c
o

n
fi

g
u

ra
ti

o
n

 

3
.5

ft

3
.5

ft

7
4

8
C

F

N
o

te
s:

1
. 

R
u

n
o

ff
 f

a
ct

o
rs

 w
h

ic
h

 a
re

 u
se

d
 f

o
r 

h
y

d
ro

m
o

d
if

ic
a

ti
o

n
 m

a
n

a
g

e
m

e
n

t 
fl

o
w

 c
o

n
tr

o
l 

(T
a

b
le

 G
.2

-1
) 

a
re

 d
if

fe
re

n
t 

fr
o

m
 t

h
e

 r
u

n
o

ff
 f

a
ct

o
rs

 u
se

d
 f

o
r 

p
o

ll
u

ta
n

t 
co

n
tr

o
l 

B
M

P
 s

iz
in

g
 (

T
a

b
le

 B
.1

-1
).

  
T

a
b

le
 r

e
fe

re
n

ce
s 

a
re

 t
a

k
e

n
 f

ro
m

 t
h

e
 S

a
n

 D
ie

g
o

 R
e

g
io

n
 M

o
d

e
l 

B
M

P
 D

e
si

g
n

 M
a

n
u

a
l,

 M
a

y
 2

0
1

8
.

B
M

P
 S

iz
in

g
 S

p
re

a
d

sh
e

e
t 

V
3

.1

N
A

C
is

te
rn

0
.1

Q
2

2
1

,8
1

5

O
ce

a
n

si
d

e

S
a

n
 D

ie
g

o
 

B
M

P
 #

1
0

S
h

a
rp

 M
M

C
 -

 P
K

 7
A

B
W

E
 I

n
c

A
re

a
s 

D
ra

in
in

g
 t

o
 B

M
P

C
it

y
 o

f 
S

a
n

 D
ie

g
o

0 D

T
h

is
 B

M
P

 S
iz

in
g

 S
p

re
a

d
sh

e
e

t 
h

a
s 

b
e

e
n

 u
p

d
a

te
d

 i
n

 c
o

n
fo

rm
a

n
ce

 w
it

h
 t

h
e

 S
a

n
 D

ie
g

o
 R

e
g

io
n

 M
o

d
e

l 
B

M
P

 D
e

si
g

n
 M

a
n

u
a

l,
 M

a
y

 2
0

1
8

. 
F

o
r 

q
u

e
st

io
n

s 
o

r 
co

n
ce

rn
s 

p
le

a
se

 c
o

n
ta

ct
 t

h
e

 j
u

ri
sd

ic
ti

o
n

 i
n

 w
h

ic
h

 y
o

u
r 

p
ro

je
ct

 i
s 

lo
ca

te
d

.

D
e

sc
ri

b
e

 t
h

e
 B

M
P

's
 i

n
 s

u
ff

ic
ie

n
t 

d
e

ta
il

 i
n

 y
o

u
r 

P
D

P
 S

W
Q

M
P

 t
o

 d
e

m
o

n
st

ra
te

 t
h

e
 a

re
a

, 
v

o
lu

m
e

, 
a

n
d

 o
th

e
r 

cr
it

e
ri

a
 c

a
n

 b
e

 m
e

t 
w

it
h

in
 t

h
e

 c
o

n
st

ra
in

ts
 o

f 
th

e
 s

it
e

.

B
M

P
's

 m
u

st
 b

e
 a

d
a

p
te

d
 a

n
d

 a
p

p
li

e
d

 t
o

 t
h

e
 c

o
n

d
it

io
n

s 
sp

e
ci

fi
c 

to
 t

h
e

 d
e

v
e

lo
p

m
e

n
t 

p
ro

je
ct

 s
u

ch
 a

s 
u

n
st

a
b

le
 s

lo
p

e
s 

o
r 

th
e

 l
a

ck
 o

f 
a

v
a

il
a

b
le

 h
e

a
d

. 

D
e

si
g

n
a

te
d

 S
ta

ff
 h

a
v

e
 f

in
a

l 
re

v
ie

w
 a

n
d

 a
p

p
ro

v
a

l 
a

u
th

o
ri

ty
 o

v
e

r 
th

e
 p

ro
je

ct
 d

e
si

g
n

.

S
ta

n
d

a
rd

 C
is

te
rn

 D
e

p
th

 (
O

v
e

rf
lo

w
 E

le
v

a
ti

o
n

)

P
ro

v
id

e
d

 C
is

te
rn

 D
e

p
th

 (
O

v
e

rf
lo

w
 E

le
v

a
ti

o
n

)

M
in

im
u

m
 R

e
q

u
ir

e
d

 C
is

te
rn

 F
o

o
tp

ri
n

t)



P
ro

je
ct

 N
a

m
e

:
H

y
d

ro
lo

g
ic

 U
n

it
:

P
ro

je
ct

 A
p

p
li

ca
n

t:
R

a
in

 G
a

u
g

e
:

Ju
ri

sd
ic

ti
o

n
:

T
o

ta
l 

P
ro

je
ct

 A
re

a
:

P
a

rc
e

l 
(A

P
N

):
Lo

w
 F

lo
w

 T
h

re
sh

o
ld

:

B
M

P
 N

a
m

e
B

M
P

 T
y

p
e

:

R
a

in
 G

a
u

g
e

U
n

it
 R

u
n

o
ff

 R
a

ti
o

D
M

A
 A

re
a

 (
a

c)
O

ri
fi

ce
 F

lo
w

 -
 %

Q
2

O
ri

fi
ce

 A
re

a

S
o

il
 T

y
p

e
S

lo
p

e
(c

fs
/a

c)
(c

fs
)

 (
in

2
)

9
.1

O
ce

a
n

si
d

e
D

F
la

t
0

.5
7

1
0

.5
0

1
0

.0
2

9
0

.4
2

3
.5

0
0

.0
2

9
0

.4
2

0
.7

3

M
a

x
 O

ri
fi

ce
 H

e
a

d
M

a
x

 T
o

t.
 A

ll
o

w
a

b
le

 

O
ri

fi
ce

 F
lo

w

M
a

x
 T

o
t.

 A
ll

o
w

a
b

le

O
ri

fi
ce

 A
re

a

M
a

x
 O

ri
fi

ce
 

D
ia

m
e

te
r

(f
e

e
t)

(c
fs

)
(i

n
2
)

(i
n

)

P
ro

v
id

e
 H

a
n

d
 C

a
lc

.
0

.0
2

6
0

.3
8

0
.7

0
0

A
v
e

ra
g

e
 o

u
tf

lo
w

 d
u

ri
n

g
 

su
rf

a
ce

 d
ra

w
d

o
w

n
M

a
x 

O
ri

fi
ce

 O
u

tf
lo

w
A

ct
u

a
l 

O
ri

fi
ce

 A
re

a
S

e
le

ct
e

d
 

O
ri

fi
ce

 D
ia

m
e

te
r

(c
fs

)
(c

fs
)

(i
n

2
)

(i
n

)

D
ra

w
d

o
w

n
 (

H
rs

)
P

ro
v
id

e
 H

a
n

d
 

C
a

lc
u

la
ti

o
n

O
ce

a
n

si
d

e

C
is

te
rn

D
ra

w
d

o
w

n
 t

im
e

 e
xc

e
e

d
s 

9
6

 H
rs

. 
P

ro
je

ct
 m

u
st

 

im
p

le
m

e
n

t 
a

 v
e

ct
o

r 
co

n
tr

o
l 

p
ro

g
ra

m
.

S
a

n
 D

ie
g

o
 

B
M

P
 S

iz
in

g
 S

p
re

a
d

sh
e

e
t 

V
3

.1

C
it

y
 o

f 
S

a
n

 D
ie

g
o

0

S
h

a
rp

 M
M

C
 -

 P
K

 7
A

B
W

E
 I

n
c

0
.1

Q
2

2
1

,8
1

5

B
M

P
 #

1
0

P
re

-d
e

v
e

lo
p

e
d

 C
o

n
d

it
io

n

N
o

 O
ri

fi
ce

 R
e

q
u

ir
e

d
 f

o
r 

In
fi

lt
ra

ti
o

n
 F

a
ci

li
ti

e
s

D
M

A
 

N
a

m
e



Project Name: Sharp MMC - Package 7A

Project Applicant: BWE Inc.

BMP Name: BMP #10

From HMP Analysis (hand calculation method)

Sizing calculations assuming 100% voids

Storage Depth, d (ft) 4 Per standard

HMP Volume Depth, dhmp (ft) = d*7/8 3.5

Required HMP Volume @ 3.5' depth, (CF) - V 2,618                                  From HMP Analysis

Void Ratio (100%) 1

Required Surface area A, (sf)  = V/dhmp 748                                                 

Required Volume @ 4' depth including 0.5' Freeboard 2,992                                  

Permavoid Sizing 

Void ratio 0.95 Per Manufacturer

Required gross PV Volume for HMP Control @ 3.5' depth, 

V1 (cf) = V/0.95

2,756                                              

Required PV Surface area for HMP control @ 3.5' depth, 

A1 (sf)= 

787                                                 

Required gross volume at 4' depth (including 0.5' 

Freeboard), V2 (cf) = A1*d
3,149                                  

Volume of single unit (cf) = 2.32'*1.16'*0.49' 1.32

Total units required = 2,388                                              

Permavoid Area per plan 990                                                 

Net Vol. provided at 3.5' and 0.95 void ratio (cf) 3,292                                              

Gross Volume of Permavoid at 4'  (cf) 3,960                                              



Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 
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Attachment 
Sequence 

Contents Checklist 

Attachment 3 
Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:

Indicate which Items are Included: 



Attachment 3: For private entity operation and maintenance, Attachment 3 must 
include a Storm Water Management and Discharge Control Maintenance Agreement (Form 
DS-3247). The following information must be included in the exhibits attached to the 
maintenance agreement: 

Vicinity map 
Site design BMPs for which DCV reduction is claimed for meeting the pollutant 

control obligations. 
BMP and HMP location and dimensions 
BMP and HMP specifications/cross section/model 
Maintenance recommendations and frequency 
LID features such as (permeable paver and LS location, dim, SF). 

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

   THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 
THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

_______________________________________ 
_______________________________________ 
_______________________________________ 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

(THIS SPACE IS FOR RECORDER’S USE ONLY) 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and       

______________________________________________________________________________________________________________________; 

the owner or duly authorized representative of the owner [Property Owner] of property located at 

_______________________________________________________________________________________________________________________ 
(PROPERTY ADDRESS) 

 and more particularly described as: 

_______________________________________________________________________________________________________________________ 
(LEGAL DESCRIPTION OF PROPERTY) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter 

14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards, to enter into a Storm Water 

Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and 

maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMPs] prior to the 

issuance of construction/grading permits. The Maintenance Agreement is intended to ensure the establishment and 

maintenance of Permanent Storm Water BMPs on site, as described in the attached exhibit(s), the project’s Storm 

Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing No(s), or Building Plan 

Project No(s): ________________________________________________________________. 

Property Owner wishes to obtain a building/engineering/grading permit according to the Grading and/or Improve-

ment Plan Drawing No(s) or Building Plan Project No(s): ______________________________________________________. 

   APPROVAL NUMBER: 
 _______________________ 

   ASSESSOR’S PARCEL NUMBER: 
 ________________________________ 

  PROJECT NUMBER: 
   ____________________ 

ConƟnued on Page 2 



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

THE CITY OF SAN DIEGO 

APPROVED: 

_______________________________________________ 

_______________________________________________ 

_______________________________________________ 

(PRINT NAME) 

(DEPUTY CITY ENGINEER SIGNATURE) 

(DATE) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGEMENT PER CIVIL CODE SEC. 1180 ET.SEQ. 

Page 2 of 2           City of San Diego * Development Services Department * Storm Water Management & Discharge Control Agreement 

NOW, THEREFORE, the parties agree as follows: 

Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[OMP] for Permanent Storm Water BMPs, satisfactory to the City, according to the attached exhibit(s), consistent 
with the Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 
______________________________________. 

Property Owner shall install, maintain, and repair or replace all Permanent Storm Water BMPs within the proper-
ty, according to the OMP guidelines as described in the attached exhibit(s), the project’s SWQMP, and Grading 
and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) ____________________________________. 

Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon request at any time. 

1. 

3. 

2. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and 
shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

See Attached Exhibit(s): _______________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

(PROPERTY OWNER SIGNATURE) 

(PRINT NAME AND TITLE) 

(COMPANY/ORGANIZATION NAME) 

(DATE) 





Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 
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Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 
of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

Include landscaping plan sheets showing vegetation requirements for vegetated 
structural BMP(s) 

All BMPs must be fully dimensioned on the plans 
When proprietary  BMPs are used, site specific cross section with outflow, inflow  

and model number shall be provided. Broucher photocopies are not allowed. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

TI
TL

E 
SH

EE
T

C.
0.4

.4A

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER
79

01
 F

RO
ST

 S
TR

EE
T

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER



01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

NO
TE

S

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

##
##

##
##

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



CE
NT

RA
L 

PL
AN

T

M
AR

Y 
BI

RC
H

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

DE
MO

LIT
IO

N 
PL

AN

C.
1.4

.4.
A

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



RE
HA

BI
LI

TA
TI

ON
 C

EN
TE

R

KN
OL

LW
OO

D 
BU

IL
DI

NG

AR
EA

 4

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

DE
MO

LIT
IO

N 
PL

AN

C.
1.4

.4.
B

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

; ; ; ;

;

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

OV
ER

 E
XC

AV
AT

IO
N 

PL
AN

C.
2.4

.4.
A

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



1
2

3

AR
EA

 4

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

OV
ER

 E
XC

AV
AT

IO
N 

PL
AN

C.
2.4

.4.
B

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



CE
NT

RA
L 

PL
AN

T

M
AR

Y 
BI

RC
H

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

GR
AD

IN
G 

AN
D

DR
AI

NA
GE

 P
LA

N

C.
3.4

.4.
A

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



RE
HA

BI
LI

TA
TI

ON
 C

EN
TE

R

KN
OL

LW
OO

D 
BU

IL
DI

NG

1
2

3

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

GR
AD

IN
G 

AN
D

DR
AI

NA
GE

 P
LA

N

C.
3.4

.4.
B

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

GR
AD

IN
G

EN
LA

RG
EM

EN
T

C.
3.4

.4.
C

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

; ; ; ;

;

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

UT
ILI

TY
 P

LA
N

C.
4.4

.4

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



1
2

3

AR
EA

 4

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

UT
ILI

TY
 P

LA
N

C.
2.4

.4.
B

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T



01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

PR
OF

ILE
S

C.
5.4

.4

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER



;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

; ; ; ;

;

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

ER
OS

IO
N 

CO
NT

RO
L P

LA
N

C.
7.4

.4.
A

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



1
2

3

AR
EA

 4

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

ER
OS

IO
N 

CO
NT

RO
L P

LA
N

C.
7.4

.4.
B

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER



;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

;
;

; ; ; ;

;

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

HO
RI

ZO
NT

AL
 C

ON
TR

OL
PL

AN C.
8.4

.4.
A

AR
EA

 4

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER

M
AT

CH
LI

N
E 

SE
E 

SH
EE

T 
C.

8.
4.

4.
B



1
2

3

AR
EA

 4

01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

HO
RI

ZO
NT

AL
 C

ON
TR

OL
PL

AN C.
8.4

.4.
B

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

PA
CK

AG
E 

7A
 N

EW
 T

O
W

ER

M
AT

CH
LI

N
E 

SE
E 

SH
EE

T 
C.

8.
4.

4.
A



01/2"1"2"

NOT FOR CONSTRUCTION

PRELIM
INARY

Pr
oj

ec
t N

um
be

r
Or

ig
in

al 
Iss

ue

Sh
ee

t N
um

be
r

Sh
ee

t N
am

e

Pr
oj

ec
t S

ta
tu

s

Pr
oj

ec
t D

es
ig

ne
r

Pr
oj

ec
t M

an
ag

er

Pr
oj

ec
t A

rc
hi

te
ct

La
nd

sc
ap

e A
rc

hi
te

ct
Ci

vil
 E

ng
in

ee
r

St
ru

ct
ur

al 
En

gi
ne

er
Me

ch
an

ica
l E

ng
in

ee
r

El
ec

tri
ca

l E
ng

in
ee

r

In
te

rio
r D

es
ig

ne
r

Eq
ui

pm
en

t P
lan

ne
r

Sh
ee

t R
ev

iew
er

1

ABCD

2
3

4
5

1
2

3
4

5

ABCD

Pl
um

bi
ng

 E
ng

in
ee

r

17
85

0 
FI

TC
H

IR
VI

NE
, C

A 
92

61
4

M
CC

AR
TH

Y 
BU

IL
DI

NG
 C

OM
PA

NI
ES

, I
NC

.
92

75
 S

KY
 P

AR
K 

CO
UR

T,
 S

UI
TE

 2
00

SA
N 

DI
EG

O,
 C

A 
92

12
3

SM
MC

 C
AM

PU
S

RE
DE

VE
LO

PM
EN

T
79

01
 F

RO
ST

 S
TR

EE
T

SA
N 

DI
EG

O,
 C

A 
92

12
3

Ag
en

cy
 N

um
be

r

Ag
en

cy
 A

pp
ro

va
l

SI
TE

 P
LA

N

HD
R 

AR
CH

IT
EC

TU
RE

, I
NC

.
35

0 
SO

UT
H 

GR
AN

D 
AV

EN
UE

, S
UI

TE
 2

90
0

LO
S 

AN
GE

LE
S,

 C
A 

90
07

1-
34

06

6/10/2020 2:29:41 PMBIM 360://10204365 - Sharp Metro Campus/SMMC-A-MAS.rvt

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 10

0%

10
20

43
65

06
/18

/20

Cu
rre

nt 
Pr

int
 D

es
cri

pti
on

Au
tho

r

Th
om

as
 O

nn
en

HD
R/

 T
ay

lor
 D

es
ign

HD
R/

 T
ay

lor
 D

es
ign

Sc
him

dt 
De

sig
n G

ro
up

BW
E 

En
gin

ee
rin

g
KP

FF
TK

1S
C

TK
1S

C

HD
R/

 T
ay

lor
 D

es
ign

 G
ro

up
Cr

ite
rio

n

TK
1S

C

CO
NS

TR
UC

TI
ON

 D
OC

UM
EN

TS
 - 

10
0%

M
A

R
K

D
A

TE
D

ES
C

R
IP

TI
O

N

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

MA
RY

 B
IR

CH

OP
P

RE
HA

B

KE
Y 

PL
AN

AR
EA

 1

AR
EA

 3
AR

EA
 4

AR
EA

 5

AR
EA

 7

AR
EA

 6

AR
EA

 8

STEPHEN
BIRCH

LO
NG

 T
ER

M 
CA

RE

AREA 2

I21
08

74
-3

7-
00

FO
R 

OS
HP

D 
RE

FE
RE

NC
E 

ON
LY

CI
VI

L  
ST

RU
CT

UR
AL

  S
UR

VE
Y 

 P
LA

NN
IN

G
94

49
 B

AL
BO

A 
AV

E,
 S

TE
 27

0
SA

N 
DI

EG
O,

 C
A 

92
12

3
61

9.2
99

.55
50

SM
M

C 
CA

M
PU

S 
RE

DE
VE

LO
PM

EN
T

79
01

 F
RO

ST
 S

TR
EE

T

PA
CK

AG
E 

2A
.7A

NE
W

 T
OW

ER

DE
TA

ILS

C.
9.4

.4A

AR
EA

 4



Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 
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Project Name:

REFER TO ATTACHMENT 5 OF PACKAGE 3A FOR DRAINAGE REPORT
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Attachment 6 
Geotechnical and Groundwater 

Investigation Report 
Attach project’s geotechnical and groundwater investigation report. Refer to Appendix C.4 

to determine the reporting requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:

REFER TO ATTACHMENT 6 OF PACKAGE 3A FOR GEOTECHNICAL REPORT
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PACKAGE 8 SWQMP



Priority Development Project (PDP) 
Storm Water Quality Management Plan (SWQMP)

   Check if electing for offsite alternative compliance 

Engineer of Work: 

_________________________________________________________ 

Provide Wet Signature and Stamp Above Line 

Prepared For: 

Prepared By: 

Date: 

______________________________________________________________________________ 
        Approved by: City of San Diego      Date 

FOR REVIEW ONLY



THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Table of Contents 
• Acronyms

• Certification Page

• Submittal Record

• Project Vicinity Map

• FORM DS-560: Storm Water Applicability Checklist

• FORM I-1: Applicability of Permanent, Post-Construction Storm Water BMP Requirements

• HMP Exemption Exhibit (for all hydromodification management exempt projects)

• FORM I-3B: Site Information Checklist for PDPs

• FORM I-4B: Source Control BMP Checklist for PDPs

• FORM I-5B: Site Design BMP Checklist PDPs

• FORM I-6: Summary of PDP Structural BMPs

• Attachment 1: Backup for PDP Pollutant Control BMPs

o Attachment 1a: DMA Exhibit

o Attachment 1b: Tabular Summary of DMAs (Worksheet B-1 from Appendix B) and
Design Capture Volume Calculations

o Attachment 1c: FORM I-7 : Worksheet B.3-1 Harvest and Use Feasibility Screening

o Attachment 1d: Infiltration Feasibility Information(One or more of the following):

 FORM I-8A: Worksheet C.4-1 Categorization of Infiltration Feasibility
Condition based on Geotechnical Conditions

 Form I-8B: Worksheet C.4-2 Categorization of Infiltration Feasibility Condition
based on Groundwater and Water Balance Conditions

 Infiltration Feasibility Condition Letter

 Worksheet C.4-3:  Infiltration and Groundwater Protection for Full Infiltration
BMPs

 FORM I-9:  Worksheet D.5-1 Factor of Safety and Design Infiltration Rate

o Attachment 1e: Pollutant Control BMP Design Worksheets / Calculations

• Attachment 2: Backup for PDP Hydromodification Control Measures

o Attachment 2a: Hydromodification Management Exhibit

o Attachment 2b: Management of Critical Coarse Sediment Yield Areas

o Attachment 2c: Geomorphic Assessment of Receiving Channels

o Attachment 2d: Flow Control Facility Design
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Project Name:



• Attachment 3: Structural BMP Maintenance Plan

o Maintenance Agreement (Form DS-3247) (when applicable)

• Attachment 4: Copy of Plan Sheets Showing Permanent Storm Water BMPs

• Attachment 5: Project’s Drainage Report

• Attachment 6: Project’s Geotechnical and Groundwater Investigation Report
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Acronyms 

APN Assessor’s Parcel Number
ASBS Area of Special Biological Significance
BMP Best Management Practice
CEQA California Environmental Quality Act
CGP Construction General Permit
DCV Design Capture Volume
DMA Drainage Management Areas
ESA Environmentally Sensitive Area
GLU Geomorphic Landscape Unit
GW Ground Water
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
HU Harvest and Use
INF Infiltration
LID Low Impact Development
LUP Linear Underground/Overhead Projects
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
POC Pollutant of Concern
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
SWPPP Stormwater Pollutant Protection Plan
SWQMP Storm Water Quality Management Plan
TMDL Total Maximum Daily Load
WMAA Watershed Management Area Analysis
WPCP Water Pollution Control Program
WQIP Water Quality Improvement Plan
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Certification Page 

Project Name: 
Permit Application 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I 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 the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Storm Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability 
and accurately reflects the project being proposed and the applicable source control and site design 
BMPs proposed to minimize the potentially negative impacts of this project's land development 
activities on water quality. I understand and acknowledge that the plan check review of this PDP 
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in 
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project 
design. 

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 

PE# Expiration Date 

4     The City of San Diego | Storm Water Standards 
        PDP SWQMP Template |  January 2018 Edition
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Submittal Record

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In last column indicate changes that 
have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments. 

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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Project Vicinity Map 

Project Name: 
Permit Application 
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City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
Attach DS-560 form. 
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THE CITY OF SAN DIEGO 

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

Stormwater Requirements 
Applicability Checklist   

Project Address: Project Number: 

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements 

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
California State Water Resources Control Board. 

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or 
Water Pollution Control Plan (WPCP), continue to Part B. 

PART A – Determine Construction Phase Stormwater Requirements 

1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)?
(Typically projects with land disturbance greater than or equal to 1 acre.)

Yes, SWPPP is required; skip questions 2-4.  No; proceed to the next question. 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing,
excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?

Yes, WPCP is required; skip questions 3-4.  No; proceed to the next question. 

3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of
the facility? (Projects such as pipeline/utility replacement)

Yes, WPCP is required; skip question 4.  No; proceed to the next question. 

4. Does the project only include the following Permit types listed below?

• Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit,
Spa Permit.

• Individual Right of Way Permits that exclusively include only ONE of the following activities: water service, sewer lateral,
or utility service.

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of the following
activities: curb ramp, sidewalk and driveway apron replacement, potholing, curb and gutter replacement, and retaining
wall encroachments.

 Yes, no document is required. 

Check one of the boxes below and continue to Part B 

 If you checked “Yes” for question 1, an SWPPP is REQUIRED – continue to Part B 

If you checked “No” for question 1 and checked “Yes” for question 2 or 3, a WPCP is REQUIRED. If the project 
proposes less than 5,000 square feet of ground disturbance AND has less than a 5-foot elevation change over the 
entire project area, a Minor WPCP may be required instead. Continue to Part B 

If you check “No” for all questions 1-3 and checked “Yes” for question 4, Part B does not apply, and no 
document is required. Continue to Section 2. 

1 More information on the City’s construction BMP requirements as well as CGP requirements can be found at 
http://www.sandiego.gov/stormwater/regulations/index.shtml 

FORM 

DS-560 
September 2021 

CLEAR FORM 

P1

http://www.sandiego.gov/development-services
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.waterboards.ca.gov/
https://www.waterboards.ca.gov/
http://www.sandiego.gov/stormwater/regulations/index.shtml


City of San Diego • Form DS-560 • September 2021 Page 2 

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

PART B – Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. The city reserves the 
right to adjust the priority of projects both before and after construction. Construction projects are assigned an inspection frequency 
based on if the project has a “high threat to water quality.” The City has aligned the local definition of “high threat to water quality” to 
the risk determination approach of the State Construction General Permit (CGP). The CGP determines risk level based on project 
specific sediment risk and receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requirements that apply to projects; 
rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete Part B and continue to Section 2 

1. ASBS

A. Projects located in the ASBS watershed.

2. High Priority

A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the
ASBS watershed.

B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed.

3. Medium Priority

A. Projects that are not located in an ASBS watershed or designated as a High priority site.
B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed.
C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management

area.

4. Low Priority

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.

Section 2: Construction Stormwater BMP Requirements 

Additional information for determining the requirements is found in the Stormwater Standards Manual. 

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects” 
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs. 

• If “yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP
Requirements.”

• If “no” is checked for all the numbers in Part C: Continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not
have the potential to contact stormwater?

Yes  No 

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

Yes  No 

3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface
replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footprint,
and routine replacement of damaged pavement (grinding, overlay and pothole repair).

Yes  No 

CLEAR FORM 
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PART D – PDP Exempt Requirements 

PDP Exempt projects are required to implement site design and source control BMPs. 

• If “yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.”
• If “no” is checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:

• Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or;

• Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;
• Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the

City’s Stormwater Standards manual?

Yes, PDP exempt requirements apply  No, proceed to next question

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?

Yes, PDP exempt requirements apply  No, proceed to next question 

PART E – Determine if Project is a Priority Development Project (PDP) 

Projects that match one of the definitions below are subject to additional requirements, including preparation of a Stormwater Quality 
Management Plan (SWQMP). 

• If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
• If “no” is checked for every number in Part E, continue to Part F and check the box labeled “Standard Development Project.”

1. New development that creates 10,000 square feet or more of impervious surfaces collectively over
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
commercial, industrial, residential, mixed-use, and public development projects on public or private land.

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (SIC) 5812), and where the land
development creates and/or replaces 5,000 square feet or more of impervious surface.

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site) and where the development will grade on
any natural slope that is twenty-five percent or greater.

5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site).

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The
project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the
project site).

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 
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7. New development or redevelopment discharging directly to an environmentally sensitive area. The
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site),
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow
that is conveyed overland a distance of 200 feet or less from the project to the ESA, or conveyed in a pipe or
open channel any distance as an isolated flow from the project to the ESA (i.e. not commingled with flows
from adjacent lands).

8. New development or redevelopment projects of retail gasoline outlet (RGO) that create and/or
replaces 5,000 square feet of impervious surface. The development project meets the following criteria:
(a) 5,000 square feet or more or (b) has a projected Average Daily Traffic (ADT) of 100 or more vehicles per
day.

9. New development or redevelopment projects of an automotive repair shop that creates and/or
replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one
of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 7532-7534 or 7536-7539.

10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas.

PART F – Select the appropriate category based on the outcomes of Part C through Part E 

1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS

2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance.

3. The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance.

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if
the project requires hydromodification plan management.

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 
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Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements 

Form I-1 

Project Identification 
Project Name: 
Permit Application Number: Date: 

Determination of Requirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 

Answer each step below, starting with Step 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 
Step 1: Is the project a "development 
project"? See Section 1.3 of the manual 
(Part 1 of Storm Water Standards)  for 
guidance. 

� Yes Go to Step 2. 

� No Stop. Permanent BMP 
requirements do not apply. No 
SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 
To answer this item, see Section 1.4 of the 
manual in its entirety for guidance AND 
complete Form DS-560, Storm Water 
Requirements Applicability Checklist.

� Standard 
Project 

Stop. Standard Project 
requirements apply 

� PDP PDP requirements apply, including 
PDP SWQMP. Go to Step 3. 

PDP 
Exempt 

Stop. Standard Project 
requirements apply. Provide 
discussion and list any additional 
requirements below.  

Discussion / justification, and additional requirements for exceptions to PDP definitions, if 
applicable: 
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Form I-1 Page 2 of 2 
Step Answer Progression 

Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Consult the City Engineer to 
determine requirements.  
Provide discussion and identify 
requirements below. Go to Step 4. 

� No BMP Design Manual PDP 
requirements apply. Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior 
lawful approval does not apply): 

Step 4. Do hydromodification control 
requirements apply? 
See Section 1.6 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to Step 5. 

� No Stop. PDP structural BMPs required 
for pollutant control (Chapter 5) 
only. Provide brief discussion of 
exemption to hydromodification 
control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Step 5. Does protection of critical coarse 
sediment yield areas apply? 
See Section 6.2 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

� Yes Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

� No Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 

10     The City of San Diego | Storm Water Standards    
          Form I-1 |  January 2018 Edition

Project Name:



HMP Exemption Exhibit
Attach a HMP Exemption Exhibit that shows direct storm water runoff discharge from the 

project site to HMP exempt area.  Include project area, applicable underground storm drain line 
and/or concrete lined channels, outfall information and exempt waterbody. 

Reference applicable drawing number(s). 

Exhibit must be provided on 11"x17" or larger paper.

11     The City of San Diego | Storm Water Standards 
          PDP SWQMP Template |  January 2018 Edition

Project Name:



THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

12     The City of San Diego | Storm Water Standards 
          PDP SWQMP Template |  January 2018 Edition

Project Name:



Site Information Checklist 
For PDPs 

Form I-3B 

Project Summary Information 
Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed Select One: 
� San Dieguito River 
� Penasquitos 
� Mission Bay 
� San Diego River 
� San Diego Bay 
� Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Project Area 
(total area of Assessor's Parcel(s) associated 
with the project or total area of the right-of-
way) 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 
(Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 
The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

________ % 

13     The City of San Diego | Storm Water Standards              
          Form I-3B |  January 2018 Edition  

Project Name:



Form I-3B Page 2 of 11 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 
� Existing development  
� Previously graded but not built out  
� Agricultural or other non-impervious use  
� Vacant, undeveloped/natural 
Description / Additional Information: 

Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 
� Non-Vegetated Pervious Areas 
� Impervious Areas 
Description / Additional Information: 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 
� NRCS Type B 
� NRCS Type C 
� NRCS Type D 
Approximate Depth to Groundwater: 
� Groundwater Depth < 5 feet 
� 5 feet < Groundwater Depth < 10 feet 
� 10 feet < Groundwater Depth < 20 feet 
� Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select all that apply): 
� Watercourses 
� Seeps 
� Springs 
� Wetlands 
� None 
Description / Additional Information: 
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Form I-3B Page 3 of 11 
Description of Existing Site Topography and Drainage 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
1. Whether existing drainage conveyance is natural or urban;
2. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite

drainage areas, design flows, and locations where offsite flows enter the project site and
summarize how such flows are conveyed through the site;

3. Provide details regarding existing project site drainage conveyance network, including
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide
summary of the pre-project drainage areas and design flows to each of the existing runoff
discharge locations.

Descriptions/Additional Information 
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Form I-3B Page 4 of 11 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

List/describe proposed pervious features of the project (e.g., landscape areas): 

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 
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Form I-3B Page 5 of 11 
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 
and constructed channels, and the method for conveying offsite flows through or around the 
proposed project site. Identify all discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the discharge locations. Provide a 
summary of pre and post-project drainage areas and design flows to each of the runoff discharge 
locations. Reference the drainage study for detailed calculations. 

Description / Additional Information: 
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Discharge Point #4 

Drainage Area (acres) 100 Yr Flow (cfs) 

Existing 

Condition 

Proposed 

Condition 

Existing 

Condition 

Proposed 

Condition 

(Unmitigated) 

% Change from Existing 

Condition 

0.46 0.52 2.60 2.90 11.54% 

 



Form I-3B Page 6 of 11 
Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
� Onsite storm drain inlets  
� Interior floor drains and elevator shaft sump pumps 
� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/outdoor pesticide use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 
� Vehicle and equipment cleaning 
� Vehicle/equipment repair and maintenance 
� Fuel dispensing areas 
� Loading docks 
� Fire sprinkler test water 
� Miscellaneous drain or wash water 
� Plazas, sidewalks, and parking lots 

Description/Additional Information: 
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Form I-3B Page 7 of 11 
Identification and Narrative of Receiving Water 

Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, 
lagoon, lake or reservoir, as applicable) 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge 
locations 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations 

Provide distance from project outfall location to impaired or sensitive receiving waters 

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 
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Form I-3B Page 8 of 11 
Identification of Receiving Water Pollutants of Concern 

List any 303(d) impaired water bodies within the path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) 
causing impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for 
the impaired water bodies: 

303(d) Impaired Water Body 
(Refer to Appendix K) 

Pollutant(s)/Stressor(s) (Refer to 
Appendix K) 

TMDLs/WQIP Highest Priority 
Pollutant (Refer to Table 1-4 in 

Chapter 1) 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)
Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Pollutant 
Not Applicable to the 

Project Site 
Anticipated from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 
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Form I-3B Page 9 of 11 
Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6)? 
� Yes, hydromodification management flow control structural BMPs required. 
� No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption 
by the WMAA for the watershed in which the project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm 
water conveyance system from the project site to an exempt water body. The exhibit should include 
details about the conveyance system and the outfall to the exempt water body. 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream 
area draining through the project footprint? 
� Yes 
� No 
Discussion / Additional Information: 
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Form I-3B Page 10 of 11 
Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management 
(see Section 6.3.1). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
� No, the low flow threshold is 0.1Q2 (default low flow threshold) 
� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
If a geomorphic assessment has been performed, provide title, date, and preparer: 

Discussion / Additional Information: (optional) 
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Form I-3B Page 11 of 11 
Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous 
sections as needed. 
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Source Control BMP Checklist 
for PDPs 

Form I-4B 

Source Control BMPs 
All development projects must implement source control BMPs where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water 
Standards) for information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 
• "Yes" means the project will implement the source control BMP as described in Chapter 4

and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.
• "No" means the BMP is applicable to the project but it is not feasible to implement.

Discussion / justification must be provided.
• "N/A" means the BMP is not applicable at the project site because the project does not

include the feature that is addressed by the BMP (e.g., the project has no outdoor materials
storage areas). Discussion / justification may be provided.

Source Control Requirement Applied? 
4.2.1 Prevention of Illicit Discharges into the MS4 ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.1 not implemented: 

4.2.2 Storm Drain Stenciling or Signage ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.2.2 not implemented: 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run-
On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.3 not implemented: 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.4 not implemented: 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.5 not implemented: 
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Form I-4B Page 2 of 2 
Source Control Requirement Applied? 

4.2.6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each 
source listed below) 

On-site storm drain inlets ☐ Yes ☐ No ☐ N/A
Interior floor drains and elevator shaft sump pumps ☐ Yes ☐ No ☐ N/A
Interior parking garages ☐ Yes ☐ No ☐ N/A
Need for future indoor & structural pest control ☐ Yes ☐ No ☐ N/A
Landscape/Outdoor Pesticide Use ☐ Yes ☐ No ☐ N/A
Pools, spas, ponds, decorative fountains, and other water features ☐ Yes ☐ No ☐ N/A
Food service ☐ Yes ☐ No ☐ N/A
Refuse areas ☐ Yes ☐ No ☐ N/A
Industrial processes ☐ Yes ☐ No ☐ N/A
Outdoor storage of equipment or materials ☐ Yes ☐ No ☐ N/A
Vehicle/Equipment Repair and Maintenance ☐ Yes ☐ No ☐ N/A
Fuel Dispensing Areas ☐ Yes ☐ No ☐ N/A
Loading Docks ☐ Yes ☐ No ☐ N/A
Fire Sprinkler Test Water ☐ Yes ☐ No ☐ N/A
Miscellaneous Drain or Wash Water ☐ Yes ☐ No ☐ N/A
Plazas, sidewalks, and parking lots ☐ Yes ☐ No ☐ N/A
SC-6A: Large Trash Generating Facilities ☐ Yes ☐ No ☐ N/A
SC-6B: Animal Facilities ☐ Yes ☐ No ☐ N/A
SC-6C: Plant Nurseries and Garden Centers ☐ Yes ☐ No ☐ N/A
SC-6D: Automotive Facilities ☐ Yes ☐ No ☐ N/A

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for all "No" answers shown above. 
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Site Design BMP Checklist 
for PDPs 

Form I-5B 

Site Design BMPs 
All development projects must implement site design BMPs where applicable and feasible. See 
Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for 
information to implement site design BMPs shown in this checklist. 
Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the BMP Design Manual. Discussion / justification is not required.

• "No" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.

• "N/A" means the BMP is not applicable at the project site because the project does not
include the feature that is addressed by the BMP (e.g., the project site has no existing natural
areas to conserve). Discussion / justification may be provided.

A site map with implemented site design BMPs must be included at the end of this checklist. 
Site Design Requirement Applied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.1 not implemented: 

1-1 Are existing natural drainage pathways and hydrologic
features mapped on the site map? 

☐ Yes ☐ No

1-2 Are trees implemented? If yes, are they shown on the site
map? 

☐ Yes ☐ No

1-3 Implemented trees meet the design criteria in 4.3.1 Fact
Sheet (e.g. soil volume, maximum credit, etc.)? 

☐ Yes ☐ No

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and
SD-1 Fact Sheet in Appendix E? 

☐ Yes ☐ No

4.3.2 Have natural areas, soils and vegetation been conserved? ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.2 not implemented: 

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 2 of 4 
Site Design Requirement Applied? 

4.3.3 Minimize Impervious Area ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.3 not implemented: 

4.3.4 Minimize Soil Compaction ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.4 not implemented: 

4.3.5 Impervious Area Dispersion ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.5 not implemented: 

5-1 Is the pervious area receiving runon from impervious area
identified on the site map? 

☐ Yes ☐ No

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact
Sheet in Appendix E (e.g. maximum slope, minimum length, 
etc.) 

☐ Yes ☐ No

5-3 Is impervious area dispersion credit volume calculated using
Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E? 

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 3 of 4 
Site Design Requirement Applied? 

4.3.6 Runoff Collection ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.6 not implemented: 

6a-1 Are green roofs implemented in accordance with design 
criteria in 4.3.6A Fact Sheet? If yes, are they shown on 
the site map? 

☐ Yes ☐ No

6a-2 Is the green roof credit volume calculated using Appendix 
B.2.1.2 and 4.3.6A Fact Sheet in Appendix E?

☐ Yes ☐ No

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.6B Fact Sheet? If yes, are they shown 
on the site map? 

☐ Yes ☐ No

6b-2 Is the permeable pavement credit volume calculated 
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix 
E? 

☐ Yes ☐ No

4.3.7 Landscaping with Native or Drought Tolerant Species ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.7 not implemented: 

4.3.8 Harvest and Use Precipitation ☐ Yes ☐ No ☐ N/A
Discussion / justification if 4.3.8 not implemented: 

8-1 Are rain barrels implemented in accordance with design
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the 
site map? 

☐ Yes ☐ No

8-2 Is the rain barrel credit volume calculated using Appendix
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?

☐ Yes ☐ No

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A

☐ N/A
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Form I-5B Page 4 of 4 
Insert Site Map with all site design BMPs identified: 
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Summary of PDP Structural BMPs Form I-6 
PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the 
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm 
water pollutant control must be based on the selection process described in Chapter 5. PDPs 
subject to hydromodification management requirements must also implement structural BMPs for 
flow control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 
storm water pollutant control and flow control for hydromodification management can be achieved 
within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the 
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity 
(see Chapter 7 of the BMP Design Manual). 

Use this form to provide narrative description of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structural BMP 
summary information sheet (page 3 of this form) for each structural BMP within the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

(Continue on page 2 as necessary.) 
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Form I-6 Page 2 of 
(Continued from page 1) 
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Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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3 The City of San Diego | Storm Water Standards 
Form I-6 | January 2018 Edition 

Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 | January 2018 Edition 

Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 



Form I-6 Page       of  (Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
�  Retention by harvest and use (e.g. HU-1, cistern)
�  Retention by infiltration basin (INF-1) 
�  Retention by bioretention (INF-2) 
�  Retention by permeable pavement (INF-3) 
�  Partial retention by biofiltration with partial retention (PR-1) 
�  Biofiltration (BF-1) 
�  Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
�  Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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Form I-6 Page        of  (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Attachment 1 
Backup For PDP Pollutant 

Control BMPs 

This is the cover sheet for Attachment 1. 
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Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 1a 
DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

Attachment 1b 

Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

Attachment 1c 

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

Attachment 1d 

Infiltration Feasibility Information.  
Contents of Attachment 1d depend on the 
infiltration condition: 

• No Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A (optional)
o Form I-8B (optional)

• Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter (Note: must be stamped and
signed by licensed geotechnical
engineer)

o Form I-8A
o Form I-8B

• Full Infiltration Condition:
o Form I-8A
o Form I-8B
o Worksheet C.4-3
o Form I-9

Refer to Appendices C and D of the 
BMP Design Manual for guidance. 

Included 

Not included because the 
entire project will use 
harvest and use BMPs 

Attachment 1e 
Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 

Included 

Included 
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Use this checklist to ensure the required information has been included on 
the DMA Exhibit: 

The DMA Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 
Existing topography and impervious areas 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize 

imperviousness 
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA 

areas (square footage or acreage), and DMA type (i.e., drains to BMP, self-
retaining, or self-mitigating) 

Potential pollutant source areas and corresponding required source controls 
(see Chapter 4, Appendix E.1, and Form I-3B) 

Structural BMPs (identify location, type of BMP, size/detail, and include cross- 
section) 
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The City of San Diego | Storm Water Standards 
Worksheet B.3-1 : Form I-7 | January 2018 Edition 

Harvest and Use Feasibility Checklist Worksheet B.3-1 : Form I-7

1. Is there a demand for harvested water (check all that apply) at the project site that is
reliably present during the wet season?

Toilet and urinal flushing   
Landscape irrigation   
Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a
period of 36 hours. Guidance for planning level demand calculations for toilet/urinal
flushing and landscape irrigation is provided in Section B.3.2.
[Provide a summary of calculations here]

3. Calculate the DCV using worksheet B-2.1.
DCV = __________ (cubic feet)
[Provide a summary of calculations here]

3a. Is the 36-hour 
demand greater than or 
equal to the DCV? 

 Yes         /       No 

3b. Is the 36-hour demand greater 
than 0.25DCV but less than the full 
DCV?  

 �  Yes     /          No 

3c. Is the 36-
hour demand 
less than 
0.25DCV?  

 Yes 

Harvest and use appears to 
be feasible. Conduct more 
detailed evaluation and 
sizing calculations to 
confirm that DCV can be 
used at an adequate rate to 
meet drawdown criteria. 

Harvest and use may be feasible. Conduct 
more detailed evaluation and sizing 
calculations to determine feasibility. 
Harvest and use may only be able to be 
used for a portion of the site, or 
(optionally) the storage may need to be 
upsized to meet long term capture targets 
while draining in longer than 36 hours. 

Harvest and 
use is 
considered to 
be infeasible. 

Is harvest and use feasible based on further evaluation?  
Yes, refer to Appendix E to select and size harvest and use BMPs.   
No, select alternate BMPs. 



Modified ETWU = (ET0wet) x [[∑(PF x HA)/IE] + SLA] x 0.015

0.90

Plant Water Use Type Plant Factor

Low 0.1 - 0.2

Moderate 0.3 - 0.7

High 0.80

SLA 1.00

Hydrozone

Plant Water Use 

Type (s) (low, 

medium, high) Plant Factor (PF)

Hydrozone Area 

(HA) (ft
2
) PF x HA (ft

2
)

 1 Low 0.10 10,384 1,038

2 Moderate 0.30 0 0

 3 High 0.80 0 0

1,038

 SLA 1 0 0

Sum 1,038

Results

Modified ETWU= 47                             gal

6                               cf

36 hr Demand= 9                               cf

 Enter Irrigation Efficiency (IE)

Modified Estimated Total Water Use Calculation



Toilet & Urinal Water Usage Calculation 

Land Use Type: Medical Building

Total Toilets = 8

Total Urinals = 2

Item

Flushes/Day 

(gallons/day)

Daily Water Use 

(gal)

Toilet Flushing 18.5 148                          

Urinals 16 32                            

Total Daily Volume 180                          

36 Hours Damand 540                          gal

72                            cf

Total 36 hr Demand = 82                            cf
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed: Project Phase: 

Criteria 3 : Infiltration Rate Screening 

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or “urban/unclassified” 
and corroborated by available site soil data?  

☐ Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

☐ Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration rate
of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

☐ No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured infiltration 
rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

☐ Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.
☐ No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr.,
partial infiltration is not required. Answer “No” to Criteria 3 Result.

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4.

☐ No: Skip to Part 2 Result.

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 



7 The City of San Diego | Storm Water Standards 
Worksheet C.4-1 : Form I-8A | January 2018 Edition

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a 
no infiltration condition. The setbacks must be the closest horizontal radial distance from 
the surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with 
existing fill materials greater than 5 feet thick? 

☐ Yes ☐ No

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from 
fill slopes where H is the height of the fill slope? 

☐ Yes ☐ No

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report 
must be prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If there are any “No” answers continue to Step 4C. 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No

4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No



8 The City of San Diego | Storm Water Standards 
Worksheet C.4-1 : Form I-8A | January 2018 Edition

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake 
Center (2002) Recommended Procedures for Implementation of 
DMG Special Publication 117, Guidelines for Analyzing and 
Mitigating Landslide Hazards in California to determine minimum 
slope setbacks for full infiltration BMPs. See the City of San Diego's 
Guidelines for Geotechnical Reports (2011) to determine which type 
of slope stability analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of 
typically reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result.  

☐ Yes ☐ No

Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No



9 The City of San Diego | Storm Water Standards 
Worksheet C.4-1 : Form I-8A | January 2018 Edition

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Summarize findings and basis; provide references to related reports or exhibits. 

Part 2 – Partial Infiltration Geotechnical Screening Result
5
 Result 

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  

If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any 
volume is considered to be infeasible within the site.   

☐ Partial Infiltration
Condition

☐ No Infiltration
Condition

5
 To be completed using gathered site information and best professional judgement considering the definition of 

MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 



DMA 8.1 (BMP #11)

Area Weighted Runoff Factor (C )

Surface Type Area - A (sf) C - Factor C X A Weighted C-

Factor
Impervious 11,473 0.90 10,326
Landscape 0 0.10 0
Permeable Pavement 0 0.30 0
Total 11,473 10,326 0.900

0.26 Acres

Project: Sharp MMC Pk 8



Project: Sharp MMC Pk 8

DMA 8.1 (BMP #11)

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.58 inches

2 Area tributary to BMP (s) A= 0.26 acres

3
Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1)

C= 0.900 unitless

4

Trees Credit Volume

Note: In the SWQMP list the number of trees, size of each tree, amount of soil 

volume installed for each tree, contributing area to each tree and the inlet 

opening dimension for each tree.

TCV= 0 cubic-feet

5

Rain barrels Credit Volume

Note: In the SWQMP list the number of rain barrels, size of each rain barrel 

and the use of the captured storm water runoff.
RCV= 0 cubic-feet

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= 499 cubic-feet

Design Capture Volume Worksheet B.2-1



MWS Flow Based BMP Sizing

ITREAT = 0.2 in/hr (Intensity of rainfall)

QTREAT = C x ITREAT x A cfs (Treatment flow rate)

Design Flow (cfs) = 1.5* QTreat (Per Section F.2.2 of Storm  Water Standards)

ID # Area (ac) MWS Model Selected BMP's 

Flow Rate (cfs) 

11 8.1 0.26 0.90 0.05 0.071 MWS-L-4-8 0.115

Note:  All selected modular wetlands treatment flow rates exceed the DMAs' design flow

BMP # DMA Runoff 

Coefficient 

(C )

QTREAT = 

Design Flow 

(cfs) 

BMP Sizing















Project: Sharp MMC Pk 8

DMA 1 (BMP #13)

DCV 759 cubic-feet

Estimated Drawdown 96 hour

Fraction DCV required 1.6

Required BMP volume 1213.72 cubic-feet

Infiltration Rate 0.05 inches/hour

Depth Possible to Drawdown (including 

voids) 

1.00 feet

Surface Area 3250 square-feet

Gravel Depth (including voids) 0.93 feet

Volume Required for Infiltration BMP 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AtD Altamont clay, 9 to 15 
percent slopes, warm 
MAAT, MLRA 20

C 1.5 0.1%

CcC Carlsbad-Urban land 
complex, 2 to 9 
percent slopes

B 7.4 0.3%

CfB Chesterton fine sandy 
loam, 2 to 5 percent 
slopes

D 53.4 2.4%

CgC Chesterton-Urban land 
complex, 2 to 9 
percent slopes

D 1,168.5 52.6%

DcD Diablo-Urban land 
complex, 5 to 15 
percent slopes

D 14.5 0.7%

GP Gravel pits 0.2 0.0%

OhC Olivenhain cobbly loam, 
2 to 9 percent slopes

D 6.3 0.3%

OhE Olivenhain cobbly loam, 
9 to 30 percent slopes

D 72.8 3.3%

OhF Olivenhain cobbly loam, 
30 to 50 percent 
slopes

D 171.5 7.7%

OkC Olivenhain-Urban land 
complex, 2 to 9 
percent slopes

D 5.0 0.2%

OkE Olivenhain-Urban land 
complex, 9 to 30 
percent slopes

D 44.5 2.0%

RdC Redding gravelly loam, 
2 to 9 percent slopes

D 17.5 0.8%

RhC Redding-Urban land 
complex, 2 to 9 
percent slopes

D 358.7 16.1%

Rm Riverwash D 31.7 1.4%

TeF Terrace escarpments 268.3 12.1%

Totals for Area of Interest 2,221.9 100.0%

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/21/2021
Page 4 of 4
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Indicate which Items are Included: 

Attachment 
Sequence Contents Checklist 

Attachment 2a 
Hydromodification Management 
Exhibit (Required) 

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

Attachment 2b 

Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

Attachment 2c 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

Attachment 2d 

Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected  OR provide a separate map 
showing that the project site is outside of any critical coarse sediment yield areas 
Existing topography 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize imperviousness 
Point(s) of Compliance (POC) for Hydromodification Management 
Existing and proposed drainage boundary and drainage area to each POC (when 
necessary, create separate exhibits for pre-development and post-project 
conditions)
Structural BMPs for hydromodification management (identify location, type of BMP, and 
size/detail). 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:
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Project Name: Sharp MMC - Package 8

Project Applicant: BWE Inc

Jurisdiction: City of San Diego

Parcel (APN):

Hydrologic Unit: San Diego 

Rain Gauge: Oceanside

Total Project Area (sf): 35,167

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.1
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Project Name: Sharp MMC - Package 8

Project Applicant: BWE Inc.

BMP Name: BMP #12

From HMP Analysis (hand calculation method)

Sizing calculations assuming 100% voids

Storage Depth, d (ft) 2.5 Modified

HMP Volume Depth, dhmp (ft) = d*7/8 2.2

Required HMP Volume @ 3.2' depth, (CF) - V 3,429                                  From HMP Analysis

Void Ratio (100%) 1

Required Surface area A, (sf)  = V/dhmp 1,559                                              

Required Volume @ 2.5' depth including 0.5' Freeboard 3,897                                  

Permavoid Sizing 

Void ratio 0.95 Per Manufacturer

Required gross PV Volume for HMP Control @ 2.2' depth, 

V1 (cf) = V/0.95

3,609                                              

Required PV Surface area for HMP control @ 2.2' depth, 

A1 (sf)= 

1,641                                              

Required gross volume at 4' depth (including 0.5' 

Freeboard), V2 (cf) = A1*d
4,102                                  

Volume of single unit (cf) = 2.32'*1.16'*0.49' 1.32

Total units required = 3,110                                              

Permavoid Area per plan 1,660                                              

Net Vol. provided at 3.5' and 0.95 void ratio (cf) 3,469                                              

Gross Volume of Permavoid at 4'  (cf) 4,150                                              



Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 
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Attachment 
Sequence 

Contents Checklist 

Attachment 3 
Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 
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Project Name:

Indicate which Items are Included: 



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

   THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 
THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

_______________________________________ 
_______________________________________ 
_______________________________________ 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

(THIS SPACE IS FOR RECORDER’S USE ONLY) 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and       

______________________________________________________________________________________________________________________; 

the owner or duly authorized representative of the owner [Property Owner] of property located at 

_______________________________________________________________________________________________________________________ 
(PROPERTY ADDRESS) 

 and more particularly described as: 

_______________________________________________________________________________________________________________________ 
(LEGAL DESCRIPTION OF PROPERTY) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter 

14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards, to enter into a Storm Water 

Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and 

maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMPs] prior to the 

issuance of construction/grading permits. The Maintenance Agreement is intended to ensure the establishment and 

maintenance of Permanent Storm Water BMPs on site, as described in the attached exhibit(s), the project’s Storm 

Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing No(s), or Building Plan 

Project No(s): ________________________________________________________________. 

Property Owner wishes to obtain a building/engineering/grading permit according to the Grading and/or Improve-

ment Plan Drawing No(s) or Building Plan Project No(s): ______________________________________________________. 

   APPROVAL NUMBER: 
 _______________________ 

   ASSESSOR’S PARCEL NUMBER: 
 ________________________________ 

  PROJECT NUMBER: 
   ____________________ 

ConƟnued on Page 2 



Printed on recycled paper.  Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-3247 (11-19) 

THE CITY OF SAN DIEGO 

APPROVED: 

_______________________________________________ 

_______________________________________________ 

_______________________________________________ 

(PRINT NAME) 

(DEPUTY CITY ENGINEER SIGNATURE) 

(DATE) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGEMENT PER CIVIL CODE SEC. 1180 ET.SEQ. 

Page 2 of 2           City of San Diego * Development Services Department * Storm Water Management & Discharge Control Agreement 

NOW, THEREFORE, the parties agree as follows: 

Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[OMP] for Permanent Storm Water BMPs, satisfactory to the City, according to the attached exhibit(s), consistent 
with the Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 
______________________________________. 

Property Owner shall install, maintain, and repair or replace all Permanent Storm Water BMPs within the proper-
ty, according to the OMP guidelines as described in the attached exhibit(s), the project’s SWQMP, and Grading 
and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) ____________________________________. 

Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon request at any time. 

1. 

3. 

2. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and 
shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

See Attached Exhibit(s): _______________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

________________________________________________ 

(PROPERTY OWNER SIGNATURE) 

(PRINT NAME AND TITLE) 

(COMPANY/ORGANIZATION NAME) 

(DATE) 



Attachment 3: For private entity operation and maintenance, Attachment 3 must 
include a Storm Water Management and Discharge Control Maintenance Agreement (Form 
DS-3247). The following information must be included in the exhibits attached to the 
maintenance agreement: 

Vicinity map 
Site design BMPs for which DCV reduction is claimed for meeting the pollutant 

control obligations. 
BMP and HMP location and dimensions 
BMP and HMP specifications/cross section/model 
Maintenance recommendations and frequency 
LID features such as (permeable paver and LS location, dim, SF). 

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:





Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 
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      PDP SWQMP Template |  January 2018 Edition

Project Name:

REFER TO ATTACHMENT 4 OF PACKAGE 3A FOR DRAINAGE REPORT



Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 
of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

Include landscaping plan sheets showing vegetation requirements for vegetated 
structural BMP(s) 

All BMPs must be fully dimensioned on the plans 
When proprietary  BMPs are used, site specific cross section with outflow, inflow  

and model number shall be provided. Broucher photocopies are not allowed. 
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Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 
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REFER TO ATTACHMENT 5 OF PACKAGE 3A FOR DRAINAGE REPORT



THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name:



Attachment 6 
Geotechnical and Groundwater 

Investigation Report 
Attach project’s geotechnical and groundwater investigation report. Refer to Appendix C.4 

to determine the reporting requirements. 
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REFER TO ATTACHMENT 6 OF PACKAGE 3A FOR GEOTECHNICAL REPORT
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The proposed development includes a medical facility, waste storage area, loading dock, parking, and associated hardscape and landscape. A biofiltration basin (BMP #2) is proposed for pollutant control for the northern portion of the project site, while an underground vault (BMP #3) is proposed for hydromodification control. Another biofiltration basin (BMP#4) is proposed for pollutant and hydromodification control for the southern most portion of the site. Impervious area dispersion is uitilized for a portion of the roof of the waste storage area, meeting the standard requirements. The run-off from the BMPs drain to an existing inlet located on Birmingham Way (POC 2). 
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DMAs 3A.5 and 3A.7 comprise of a portion of the waste storage area roof and parking area with associated hardscape and landscape. DMAs 3A.5 and 3A.7 drain to BMP #4 for treatment and hydromodification control. 
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DMA 3A.6 meets an impervious to pervious area ratio of 1:1, pervious area achieving a minimum top amended soils depth of 11 inches, and meets the minimum slope and flow length requirements. DMA 3A.6 utilizes impervious area dispersion for pollutant and hydromodification control. 
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	DescriptionsAdditional InformationRow1#1: There are two discharge locations for runoff from the Package 7A project area. Existing drainage conveyance within the project area is urban. 

Off-site runoff from northeast is collected by catch basins and private storm drains to the northeast of the project area. Runoff from the north portion of Package 7A project area is also collected by catch basins and storm drains and discharged to a 24" PVC private storm drain (POC #1) that flows west towards Mary Birch Lane and Health Center Drive, where it connects to the City's storm drain system and crosses under Health Center Drive and eventually to Tecolote Creek, Mission Bay, and ultimately the Pacific Ocean. 

The southern portion of the Package 7A project area generally flows from northeast to southwest. Through a series of gutters, runoff sheet flows to an existing inlet located south of the project on Meadow Lark Dr. The existing 18" RCP pipe (POC #2) flows to the San Diego River and ultimately to the Pacific Ocean. See Attachment 5 for more detailed information. 

	Project Description  Proposed Land Use andor Activities#1: The proposed project includes the development of a medical facility, ramp, engineering shop building, parking, and associated hardscape and landscape. 
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The majority of the project area continues to sheet flow from northeast to southwest. Catch basins are proposed on the northern portion of the site to convey runoff to the biofiltration basin (BMP #2) along with an underground vault (BMP #3). The southern portion of the site sheet flows to the biofiltration basin through curb and gutters and curb cuts and then to the underground vault. The underground vault is connected to an outlet control structure for hydromodification control. The treated runoff is conveyed to the existing inlet along Birmingham Way (POC #2), leaving the site through an 18" RCP. 
See Attachment 5 for calculations and more detailed information. 
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	Text230#1: A combination of Source Control, Site Design, and Structural BMPs are proposed to mitigate the impacts of the proposed development. The design of each BMP follows the regulations set forth in the City of San Diego BMP design manual as well as provides treatment for the sites Design Capture Volume (DCV), defined as the 85th percentile, 24 hour storm event. Harvest and use BMPs were determined to be infeasible for our site, see calculations in Attachment 1. 

The proposed development includes a medical facility, ramp, engineering shop building, parking, and associated hardscape and landscape. A biofiltration basin (BMP #2) is proposed for pollutant control for most of the project site, while an underground vault (BMP #3) is proposed for hydromodification control. A Modular Wetland System (BMP#9) is proposed for pollutant control for half of the medical facility and a underground vault (BMP #10) is proposed hydromodification control. The run-off from the BMPs drain to an existing inlet located on Birmingham Way (POC 2). 
	Text231#1: DMAs 7A.1-7A.5 consists of the northern half of the medical facility's roof, fire lane, a ramp, an engineering shop building, permeable pavers, and associated hardscape and landscape. DMAs 7A.1-7A.5 drain to catch basin that are piped to BMP #2 for pollutant control and BMP #3 for hydromodification control. 

DMA 7A.6 comprises of the northern half the medical facility's roof. DMA 7A.6 is piped to BMP#9 for pollutant control and BMP #10 for hydromodification control. 
	Pages#3: 10
	Group232#3: Choice6
	Group233#3: Choice12
	Included on DMA Exhibit in#1: On
	Included_2#3: Off
	Included_3#1: On
	entire project will use#3: Off
	Included_4#1: On
	entire project will use_2#3: Off
	Included_5#1: On
	Underlying hydrologic soil group#1: On
	Approximate depth to groundwater#1: On
	Existing natural hydrologic features watercourses seeps springs wetlands#3: Off
	Critical coarse sediment yield areas to be protected#3: Off
	Existing topography and impervious areas#1: On
	Existing and proposed site drainage network and connections to drainage offsite#1: On
	Proposed grading#1: On
	Proposed impervious features#1: On
	Proposed#1: On
	Drainage management area DMA boundaries DMA ID numbers and DMA#1: On
	Potential pollutant source areas and corresponding required source controls#1: On
	Structural BMPs identify location type of BMP sizedetail and include cross#1: On
	Mark this box if this attachment is empty because the project is exempt from PDP#3: Off
	Included_6#1: On
	drainage boundaries marked#1: On
	621 Verification of#3: Off
	622 Downstream Systems#3: Off
	623 Optional Additional#3: Off
	Not Performed#1: On
	Included_7#3: Off
	Submitted as separate stand#3: Off
	Included_8#1: On
	Submitted as separate stand_2#3: Off
	Underlying hydrologic soil group_2#1: On
	Approximate depth to groundwater_2#1: On
	Existing natural hydrologic features watercourses seeps springs wetlands_2#3: Off
	Critical coarse sediment yield areas to be protected OR provide a separate map#1: On
	Existing topography#1: On
	Existing and proposed site drainage network and connections to drainage offsite_2#1: On
	Proposed grading_2#1: On
	Proposed impervious features_2#1: On
	Proposed design features and surface treatments used to minimize imperviousness#1: On
	Points of Compliance POC for Hydromodification Management#1: On
	Structural BMPs for hydromodification management identify location type of BMP and#1: On
	Included_9#1: On
	Not applicable#3: Off
	Vicinity map#3: Off
	Site design BMPs for which DCV reduction is claimed for meeting the pollutant#3: Off
	BMP and HMP location and dimensions#3: Off
	BMP and HMP specificationscross sectionmodel#3: Off
	Maintenance recommendations and frequency#3: Off
	LID features such as permeable paver and LS location dim SF#3: Off
	Structural BMPs with ID numbers matching Form I6 Summary of PDP Structural BMPs#1: On
	The grading and drainage design shown on the plans must be consistent with the#1: On
	Details and specifications for construction of structural BMPs#1: On
	Signage indicating the location and boundary of structural BMPs as required by the#1: On
	How to access the structural BMPs to inspect and perform maintenance#3: Off
	Features that are provided to facilitate inspection eg observation ports cleanouts silt#3: Off
	Manufacturer and part number for proprietary parts of structural BMPs when#1: On
	Maintenance thresholds specific to the structural BMPs with a locationspecific frame#3: Off
	Recommended equipment to perform maintenance#3: Off
	When applicable necessary special training or certification requirements for inspection#3: Off
	Include landscaping plan sheets showing vegetation requirements for vegetated#1: On
	All BMPs must be fully dimensioned on the plans#1: On
	When proprietary#1: On
	ProjNameHeader#1: Sharp MMC - Package 7A (PK7A) 
	Pg3#3: 3
	Pg4#3: 4
	Certify Pg3#1: Ambrose Wong, BWE Inc. 
9449 Balboa Ave, Suite 270
San Diego, CA 92123
	Owner Pg3#1: Sharp Healthcare
7901 Frost Street
San Diego, CA 92123
	Maintain Pg3#1: Sharp Healthcare
7901 Frost Street
San Diego, CA 92123
	Funding Pg3#1: TBD
	BMPID Pg3#1: BMP #2
	PlanSheet Pg3#1: 
	Discussion Pg4#1: BMP #2 is a biofiltration basin with a bottom surface area of 3,332 SF and has a ponding depth of 6 inches. 

BMP #2 is sized to provide pollutant control mitigation for Packages 7A and 3A. 
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BMP #3 is sized to provide hydromodification mitigation for Packages 7A and 3A. 


	Check Box23#1#1: Yes
	Check Box24#1#1: Off
	Check Box25#1#1: Off
	Text28_I7#1: 
	2 If there is a demand estimate the anticipated average wet season demand over a period of 36 hours Guidance for planning level demand calculations for toileturinal flushing and landscape irrigation is provided in Section B32 Provide a summary of calculations here#1: Due to the complex facility and master plan phasing, toilet and urinal flushing was excluded from harvest and use calculations. The anticipated 36 hour landscape irrigation demand is 5 CF. 
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The 36 hr demand is 5 CF, which is less than 0.25 DCV (0.25 x 3,350 CF = 838 CF). Harvest and Use is considered to be infeasible.
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	Text230#2: A combination of Source Control, Site Design, and Structural BMPs are proposed to mitigate the impacts of the proposed development. The design of each BMP follows the regulations set forth in the City of San Diego BMP design manual as well as provides treatment for the sites Design Capture Volume (DCV), defined as the 85th percentile, 24 hour storm event. Harvest and use BMPs were determined to be infeasible for our site, see calculations in Attachment 1. 

The proposed development includes a medical facility, driveway entrance, with associated hardscape and pervious features. An above ground Modular Wetland System (BMP #11) is proposed for pollutant control for the medical building roof, while an underground vault (BMP #12) is proposed for hydromodification control. Permeable pavers (BMP#13) is proposed for pollutant control for the rest of the project site, which conveys runoff to BMP #12 for hydromodification control. The run-off from the BMPs drain to an existing 12" PVC pipe that discharges to an existing inlet located on Health Center Drive (POC #4). 
	Text231#2: DMA 8.1 consists of the medical facility building. DMA 8.1 drains to BMP #11 through roof drains for pollutant control and BMP #12 for hydromodification control. 
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DMA 8.3 and 8.4 contain the paving leading to a proposed driveway entrance as well as an existing driveway entrance and exit for the existing parking garage. DMA 8.3 is excess area that is treated with hydromodification control by BMPs #5 and #6 in package 4, offsetting the required area in DMA 8.4. 

DMA 8.5 is less than 250 sf and is hydraulically disconnected from the other DMAs. DMA 8.5 is considered to be de minimis. 
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