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Project Namje: TORREYANA CAMPUS CDP

Certification Page
Proiect Name: TORREYANA CAMPUS CDP
Permit Application PRJ-1056938

| hereby declare that | am the Engineer in Responsible Charge of design of storm water BMPs for
this project, and that | have exercised responsible charge over the design of the project as defined in
Section 6703 of the Business and Professions Code, and that the design is consistent with the
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCE
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit).

| 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. | 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 watér ity. | understand and acknowledge that the plan check review of this PDP
SWQMP by the Cit ngineer is confined to a review and does not relieve me, as the Engineer in
Responsible (ha of desigh of storm water BMPs for this project, of my responsibilities for project

design.

\ N

4

S

Engineer of Wark's Signature

50477 6/30/2025

PE# Expiration Date

William A. Snipes

Print Name

Snipes-Dye associates

Company

% / % { A4 e

Date

Engineer’s Stamp
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Project Name: TORREYANA CAMPUS CDP

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.

Preliminary

6l21122 Design/Planning/CEQA Initial Submittal

Final Design

0 Preliminary resubmittal
10/02/23 Design/Planning/CEQA

Final Design

0 Preliminary resubmittal
8/8/24 Design/Planning/CEQA

Final Design

Preliminary
Design/Planning/CEQA

Final Design
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Project Name: TORREYANA CAMPUS CDP
Permit Application PRJ-1056938
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City of San Diego Form DS-560
Storm Water Requirements Applicability
Checklist

Attach DS-560 form.

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



Project Name: TORREYANA CAMPUS CDP

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING

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



Development

S D) Services DIEGO

Stormwater Requirements
phtls100 Applicability Checklist

September 2021

Project Address: {495 Torreyana Rd, San Diego, CA 92121 Project Number: pg.1056938

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

All construction sites are required to implement construction BMPs per the performance standards in the Soor o o dords
i1 Some sites are also required to obtain coverage under the State Construction General Permit (CGP]1 admmlstered by the

aria Stale Water Hesources Lantral Beard.

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

PART A - Determine Construction Phase Stormwater Requirements

1. Isthe project subject to California's statewide General National Pollutant Discharge Elimination System (NPDES) permit far
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. O 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?

Q Yes, WPCP is required; skip questions 3-4. Q 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)

Q Yes, WPCP is required; skip question 4. O 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 anly ONE of the following activities: water service, sewer lateral,
or utility setvice.

s 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

(O 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,

! Wore |nfurmatr0n an the City's construction BMP requirements as well as CGP requirements can be found at

| LA S T 1 i pasiarimne e Eelgtionsl\ noed SO
CLEAR FORM

Visit our web site sanliegs Loy 0sil
Upon reguest, this information is available in alternative formats for persons with disabilities. P1
DS-560 (09-21)



City of San Diego * Form D5-560 * September 2021 Page 2

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. ases

A. Projects located in the ASBS watershed.
b 2. High Priority

A. Projects that qualify as Risk Level 2 or Risk Level 2 per the Construction General Permit (CGP) and are nat 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.

8. 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 Pefiasquitos watershed management
dred.

[] 4. Low Priority

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

Section 2: Construction Stermwater BMP Requirements

Additional information for determining the requirements is found in the “rormwaier Srandares Lanu

PART C - Determine Iif 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 i Codards [Menual 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?

OYes @ No
2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

OvYes @ No

3. Does the project fall under routine maintenance? Examples include but are not [imited 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).

Oves @ No

CLEAR FORM

Upon reguest, this information s available in alternative form;t_s for persons with disabilities, P2
Ds-560(09-21)
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Citv of San Diego « Form DS-560 « September 2021 Page 3

PART D - PDP Exempt Reguirements

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 Exermnpt.”
= [f"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:

s Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other han-erodible perimeable
areas? Or;

= Are designed and constructed to be hydraulically disconnected from paved sireets 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?

O Yes, PDP exempt requirements apply @ No, proceed to next question
2. Does the project ONLY include retrofitting or redeveloplng emsnng paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance inthe o = oo Standonds dAanual?
O Yes, PDP exempt requirements apply ® No, proceed to next question

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

Praojects that match one of the definitions below are subject to additional requirements, including preparation of a Starmwater 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 OvYes ®No
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 @Yes ONo
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
cammercial, 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 OvYes ONo
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (Z/20 ©7 1 7), 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 5000 square feet  Gyes QMo
or mare of impervious surface (collectively over the project site) and where the development will grade on
any natural slope thatis twenty-five percent or greater.

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

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The QOves ONo

project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the
project site).

CLEAR FORM
Visit our WEb SKe Lanseo gy osn

Upon request, this information is available in alternative formats for persons with disabilities, P3
DS-560 (09-21)
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e

10.

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).

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.

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 categnrized inany one
of Standard Industrial Classification (SIC) codes S01 =, “0 &, boay, iha0 m i or | 233,

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 contral BMP reguirements
apply. See the Liormatar Standard: Mznus) for guidance.

3. The Pro;ect is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the

slcrmyater Slandards Manual for guidance.

4, The project is a PRIORITY DEVELOPMENT PRQ]ECT Site des:gn. source cuntrol and structural pollutant
control BMP requirements apply. Refer to the Stormwetor Standaris Manal for guidance on determining if
the project requires hydromoedification plan management.

Trevor Snipes Design Engineer
Name Title
Signatur Zte

Page 4

Qyves

OYes

O Yes

O Yes

OYes
O VYes

Oves

®VYes

O No

O nNo

O No

O No

@ No
@® No

® No

QO No

Visit our web site” zandiepo gou/dsd

Upon request, this information is available in alternative formats for persons with disabilities.
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Project Name: TORREYANA CAMPUS CDP

Project Identification
Project Name: HCP TORREYANA
Permit Application Number: PRJ-1056938 Date: 6/27/2022
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 [ Yes Go to Step 2.
project"? See Section 1.3 of the manual
(Part 1 of Storm Water Standards) for I No Stop. Permanent BMP
guidance. 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 7 Standard Stop. Standard Project
PDP Exempt? Project requirements apply
To answ.er.thls |t§m, see Sec'tlon 1.4 of the 0 PDP PDP requirements apply, including
manual in its entirety for guidance AND
PDP SWQMP. Go to Step 3.

complete Form DS-560, Storm Water .

. - . PDP Stop. Standard Project
Requirements Applicability Checklist. . .

Exempt requirements apply. Provide

discussion and list any additional
requirements below.
Discussion / justification, and additional requirements for exceptions to PDP definitions, if

applicable:

9 The City of San Diego | Storm Water Standards
Form I-1 | January 2018 Edition



Project Name: TORREYANA CAMPUS CDP

Step Answer Progression
Step 3. Is the project subject to earlier PDP IYes Consult the City Engineer to
requirements due to a prior lawful approval? determine requirements.
See Section 1.10 of the manual (Part 1 of Provide discussion and identify
Storm Water Standards) for guidance. 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 O Yes PDP structural BMPs required for
requirements apply? pollutant control (Chapter 5) and
See Section 1.6 of the manual (Part 1 of hydromodification control (Chapter
Storm Water Standards) for guidance. 6). Go to Step 5.

1 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 TYes Management measures required
sediment yield areas apply? for protection of critical coarse
See Section 6.2 of the manual (Part 1 of sediment yield areas (Chapter 6.2).
Storm Water Standards) for guidance. 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:
Based on WMAA maps, there are no Critical Coarse Sediment Yield Area located within
or upstream area draining through the project footprint. See Attachment 2 of this report
for a copy of the WMAA map for this site.

10 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

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.

NOT APPLICAPLE

11 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING
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Project Name: TORREYANA CAMPUS CDP

Project Summary Information
Project Name
TORREYANA CAMPUS CDP

Project Address 11095 Torreyana Rd, San Diego, CA 92121

Assessor's Parcel Number(s) (APN(s))
340010 30 00

Permit Application Number
PRJ-1056938

Project Watershed Select One:
[0 San Dieguito River
M Penasquitos
[1 Mission Bay
[1San Diego River
[ San Diego Bay
U Tijuana River

Hydrologic subarea name with Numeric

Identifier up to two decimal places (9XX.XX) Miramar Reservoir (306.10)

Project Area

(total area of Assessor's Parcel(s) associated 6.15 Acres (267847 Square Feet)
with the project or total area of the right-of-

way)

Area to be disturbed by the project

(Project Footprint) 355 Acres (154563 Square Feet)

Project Proposed Impervious Area
(subset of Project Footprint) 3.06 Acres (133,210 Square Feet)

Project Proposed Pervious Area
(subset of Project Footprint) 0.49 Acres (21353 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 conditionas 973 %

compared to the pre-project condition

13 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

Description of Existing Site Condition and Drainage Patterns
Current Status of the Site (select all that apply):

O Existing development

00 Previously graded but not built out

[ Agricultural or other non-impervious use
[1Vacant, undeveloped/natural
Description / Additional Information:

Current site is a commercial property that sits atop a mesa that has been previously
graded, and contains two office/lab buildings and a parking lot.

Existing Land Cover Includes (select all that apply):

0 Vegetative Cover

[ Non-Vegetated Pervious Areas

Fl Impervious Areas

Description / Additional Information:

Mixture of asphalt driveways/parking lots, sidewalks, and building rooftops. There are
several trees in the parking lot as well as a mix of planters behind curbs and around the
existing buildings.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
[0 NRCS Type A

[0 NRCS Type B

7 NRCS Type C

o NRCS Type D

Approximate Depth to Groundwater:

[J Groundwater Depth < 5 feet

00 5 feet < Groundwater Depth < 10 feet

[0 10 feet < Groundwater Depth < 20 feet

Pl Groundwater Depth > 20 feet

Existing Natural Hydrologic Features (select all that apply):

[ Watercourses

[ Seeps

[ Springs

00 Wetlands

None
Description / Additional Information:

14  The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

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, |dentify 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

The existing site topography is relatively flat, as it sits atop a graded mesa. The drainage
conveyance on the site is mostly urban. The site has existing downward slopes along the
north and south property boundaries and an upward slope to the east. The drainage
area includes approximately 4.5 acres which consists several basins that sheet-flow, and
collect in a storm drain system on the site. The existing storm drain system confluences
at a single point in an existing storm drain cleanout on the adjacent property to the north,
which the flows down the hill towards Pefiasquitos Creek. There are eight basins that
make up the pre-development site. The runoff coefficient of the pre-construction site
varies per basin and has been weighted per the City of San Diego Drainage Design
Manual (2017 Edition) for an Industrial site. The calculated peak discharge for the
pre-construction site in the 100-year storm is approximately 13.07 cubic feet per second
(cfs).

15 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

Description of Proposed Site Development and Drainage Patterns
Project Description / Proposed Land Use and/or Activities:
The proposed project consists of the construction of two two-story offices/laboratory
facilities, driveway, and a subsurface parking structure.

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

The proposed project consists of the construction of two two-story offices/laboratory
facilities, driveway, and a subsurface parking structure.

List/describe proposed pervious features of the project (e.g., landscape areas):
Proposed landscape areas consist of planter areas and required tree planters for parking
space shading.

Does the project include grading and changes to site topography?
C Yes
o No

Description / Additional Information:
Grading will be kept to a minimum and will not alter existing site topography.

16 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?

g 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:

The proposed improvements consist of constructing two new buildings, parking lot, and a
subsurface parking structure. The post-development site is divided into 5 basins. Basin A
consists of undisturbed slopes to the east that flows downhill from the east towards the
site, and is collected into an existing drainage ditch. A Type F Catch Basin will be
constructed at the termination point of the ditch where it meets the proposed site to
prevent run-on. Basin B consists of the upper easterly portion of the new site. Basin C
consists of the lower easterly portion. Basin D is the upper westerly portion, while Basin
E is the lower easterly portion. Basins B-E will each contain a Modular Wetlands System
and an underground detention basin for hydromodification. All five basins will then
connect to a main storm drain system in the driveway, which will connect to the existing
storm drain system on the site that runs down the northerly slope towards Pefiasquitos
Creek. The runoff coefficient of the post-construction site varies per basin and has been
weighted per the City of San Diego Drainage Design Manual (2017 Edition) for an
Industrial site. The total peak discharge from post-construction site in the 100-year storm
is 12.45 cfs, a decrease of 0.62 cfs from the pre-development condition.

The project proposes Modular Wetlands Systems for stormwater mitigation requirements
as infiltration was determined to be infeasible per Appendix C of the Geotechnical Report
(included in Attachment 6 of this report) and per Worksheet C.4-1.
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Identify whether any of the following features, activities, and/or pollutant source areas will be
present (select all that apply):

b Onsite storm drain inlets

@ Interior floor drains and elevator shaft sump pumps
Interior parking garages

o Need for future indoor & structural pest control
Landscape/outdoor pesticide use

[l Pools, spas, ponds, decorative fountains, and other water features
[J Food service

O Refuse areas

[ Industrial processes

[1 Outdoor storage of equipment or materials

0 Vehicle and equipment cleaning

0 Vehicle/equipment repair and maintenance

(1 Fuel dispensing areas

O Loading docks

o Fire sprinkler test water

O Miscellaneous drain or wash water

O Plazas, sidewalks, and parking lots

Description/Additional Information:
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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)
Site discharge enters the existing public storm drain system on the northerly boundary of

the site. The existing public storm drain discharges north/northeast of the property into
the Los Pefasquitos Lagoon, thence into the Pacific Ocean.

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

locations
Pefasquitos Lagoon: REC1, REC2, BIOL, EST, WILD, RARE. MAR, MIGR, SPWN,
SHELL

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

discharge locations
The subject site does not discharge into an area of special biological significance.

Provide distance from project outfall location to impaired or sensitive receiving waters
The project is approximately 0.42 miles south of Pefiasquitos Lagoon.

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
The proposed modular wetlands system is located outside the City of San Diego's

Multi-Habitat Planning Area and environmentally sensitive lands.
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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:
TMDLs/WQIP Highest Priority
Pollutant (Refer to Table 1-4 in

Chapter 1)

Pefiasquitos Lagoon Sediment Hydromodification, Siltation/

Sedimentation; Freshwater

303(d) Impaired Water Body Pollutant(s)/Stressor(s) (Refer to
(Refer to Appendix K) Appendix K)

Discharges; and Indicator
Bacteria

Identification of Project Site Pollutants*
*|dentification 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):

Not Applicable to the Anticipated from the  Also a Receiving Water

Pollutant . ; . ;
Project Site Project Site Pollutant of Concern

Sediment

Nutrients
Heavy Metals

Organic Compounds

Trash & Debris
Oxygen Demanding
Substances

Oil & Grease
Bacteria & Viruses

Pesticides
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Hydromodification Management Requirements
Do hydromodification management requirements apply (see Section 1.6)?

Yes, hydromodification management flow control structural BMPs required.

00 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.

[1 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.

[1 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?
[1Yes
No
Discussion / Additional Information:

There are no Critical Coarse Sediment Yield Areas on the existing project footprint nor

upstream of the area draining through the project. See Attachment 2 of this report for a
copy of the WMAA map for this project site.
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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.

There are four POCs for this site, one for each of the 4 DMAs. Each POC is located at
the storm drain cleanout following the underground detention basin for each DMA. The

receiving water body is the Los Pefasquitos Lagoon (906.10) which is approximately
0.42 miles north of the project site.

Has a geomorphic assessment been performed for the receiving channel(s)?

o No, the low flow threshold is 0.1Q, (default low flow threshold)

[1Yes, the result is the low flow threshold is 0.1Q,

[1Yes, the result is the low flow threshold is 0.3Q,

0 Yes, the result is the low flow threshold is 0.5Q,

If a geomorphic assessment has been performed, provide title, date, and preparer:

Discussion / Additional Information: (optional)
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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.

The project proposes Modular Wetlands Systems for stormwater mitigation requirements
as infiltration was determined to be infeasible per Appendix C of the Geotechnical Report
(included in Attachment 6 of this report) and per Worksheet C.4-1.

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 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.
e "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.
e "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 lllicit Discharges into the MS4 O Yes ONo ON/A
Discussion / justification if 4.2.1 not implemented:

4.2.2 Storm Drain Stenciling or Signage Yes ONo ON/A
Discussion / justification if 4.2.2 not implemented:

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run- O Yes ONo DON/A
On, Runoff, and Wind Dispersal
Discussion / justification if 4.2.3 not implemented:

4.2.4 Protect Materials Stored in Outdoor Work Areas from Yes ONo DON/A
Rainfall, Run-On, Runoff, and Wind Dispersal
Discussion / justification if 4.2.4 not implemented:

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and Yes ONo [DON/A
Wind Dispersal
Discussion / justification if 4.2.5 not implemented:
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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 O Yes ONo ON/A
Interior floor drains and elevator shaft sump pumps O Yes ONo ON/A
Interior parking garages Yes ONo [ON/A
Need for future indoor & structural pest control O Yes ONo ON/A
Landscape/Outdoor Pesticide Use O Yes ONo ON/A
Pools, spas, ponds, decorative fountains, and other water features O Yes O No N/A
Food service O Yes ONo M@N/A
Refuse areas O Yes ONo ON/A
Industrial processes O Yes O No N/A
Outdoor storage of equipment or materials O Yes ONo @N/A
Vehicle/Equipment Repair and Maintenance O Yes ONo @N/A
Fuel Dispensing Areas O Yes ONo @ N/A
Loading Docks Yes ONo ON/A
Fire Sprinkler Test Water O Yes ONo ON/A
Miscellaneous Drain or Wash Water Yes ONo ON/A
Plazas, sidewalks, and parking lots Yes ONo ON/A
SC-6A: Large Trash Generating Facilities O Yes ONo @@N/A
SC-6B: Animal Facilities O Yes ONo Mm@N/A
SC-6C: Plant Nurseries and Garden Centers O Yes ONo MN/A
SC-6D: Automotive Facilities O Yes O 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 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.

e '"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.

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

e "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 M@ Yes O No O N/A

Discussion / justification if 4.3.1 not implemented:
Tree wells are implemented and sized per SD-A.

1-1  Are existing natural drainage pathways and hydrologic O Yes O No @ N/A
features mapped on the site map?

1-2  Are trees implemented? If yes, are they shown on the site [ Yes O No O N/A
map?

1-3  Implemented trees meet the design criteria in 4.3.1 Fact [ Yes O No O N/A
Sheet (e.g. soil volume, maximum credit, etc.)?

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and @ Yes O No O N/A
SD-1 Fact Sheet in Appendix E?

4.3.2 Have natural areas, soils and vegetation been conserved? @ Yes O No O N/A

Discussion / justification if 4.3.2 not implemented:

No existing natural vegetation or natural drainage pathways and hydrologic features on proposed site/area
of work.
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Site Design Requirement Applied?
4.3.3 Minimize Impervious Area M Yes O No O N/A
Discussion / justification if 4.3.3 not implemented:

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

Not proposed.

4.3.5 Impervious Area Dispersion Yes O No O N/A

Discussion / justification if 4.3.5 not implemented:
Tree wells are proposed to satisfy volume reduction requirements and contain amended soils per SD-F.
Refer to Attachment 1 for sizing calculations. Additional planters proposed to break up rooftop run-off.

5-1 Is the pervious area receiving runon from impervious area [ Yes O No O N/A
identified on the site map?

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact O Yes O No O N/A
Sheet in Appendix E (e.g. maximum slope, minimum length,

etc.)
5-3 Is impervious area dispersion credit volume calculated using O Yes @ No O N/A

Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E?
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Site Design Requirement
4.3.6 Runoff Collection

Discussion / justification if 4.3.6 not implemented:
Not proposed.

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?

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

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?

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

4.3.7 Landi8caping with Native or Drought Tolerant Species

Discussion / justification if 4.3.7 not implemented:

4.3.8 Harvest and Use Precipitation

Discussion / justification if 4.3.8 not implemented:
Harvest and reuse not feasible per Worksheet B.3-1: Form I-7.

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?

8-2 Is the rain barrel credit volume calculated using Appendix
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?
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Insert Site Map with all site design BMPs identified:
See DMA Exhibit in Attachment 1 for location of site design BMPs.
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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.

Step 1A: DMA-1, DMA-2, DMA-3, and DMA-4 determined tributary to BMP-1, BMP-2,
BMP-3, and BMP-4 respectively. All four DMAs propose Modular Wetlands Systems
with underground storage tanks for hydromodification.

Step 1B: Design Capture Volume determined for DMA-1 through DMA-4.

Step 2: Harvest and use BMPs were considered infeasible for the project based upon
worksheet B.3-1 of the BMP Design Manual.

Step 3: Infiltration considered infeasible due to "No Infiltration Condition” determined by
worksheets C.4-1 and C.4-2 of the BMP Design Manual.

Step 4: Selected train system utilizing Modular Wetlands System and subsurface
storage tanks. BMP-1 through BMP-4 facilities sized to meet treatment control
requirements in accordance with the 2018 City of San Diego Storm Water Standards.

(Continue on page 2 as necessary.)
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(Continued from page 1)

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP Summary Information
Structural BMP ID No. BMP-1A
Construction Plan Sheet No.C2.2

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

1 Detention pond or vault for hydromodification management

g Other (describe in discussion section below)

Purpose:
Pollutant control only

[0 Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

, o _ - Slough Torreyana LLC or future property
Who will maintain this BMP into perpetuity: owner
What is the funding mechanism for Property owner to maintain
maintenance?
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Structural BMP ID No. BMP-1A

Construction Plan Sheet No. C2.2
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Train system utilizing a 8' x 12' Modular Wetlands System (BF-3) unit for treatment.

BioClean MWS-L-8-12-V. Internal dimensions of the unit is eight feet by twelve feet.
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Structural BMP Summary Information

Structural BMP ID No.BMP-1B

Construction Plan Sheet No.C2.2

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

0 Detention pond or vault for hydromodification management

0 Other (describe in discussion section below)

Purpose:
[l Pollutant control only

Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

Slough Torreyana LLC or future property

Who will maintain this BMP into perpetuity? owner

What is the funding mechanism for Property owner to maintain
maintenance?
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Structural BMP ID No. BMP-1B

Construction Plan Sheet No. C2.2
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

2 subsurface storage tanks each with a total area of 1930 sf. The storage capacity is
approximately 5,500 cubic feet.
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Structural BMP Summary Information
Structural BMP ID No. BMP-2A
Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

1 Detention pond or vault for hydromodification management

g Other (describe in discussion section below)

Purpose:
Pollutant control only

[0 Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

, o _ - Slough Torreyana LLC or future property
Who will maintain this BMP into perpetuity: owner
What is the funding mechanism for Property owner to maintain
maintenance?
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Structural BMP ID No. BMP-2A

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Train system utilizing a 8' x 16' Modular Wetlands System (BF-3) unit for treatment.

BioClean MWS-L-8-16-V. Internal dimensions of the unit is eight feet by sixteen feet.
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Structural BMP Summary Information

Structural BMP ID No.BMP-2B

Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

0 Detention pond or vault for hydromodification management

0 Other (describe in discussion section below)

Purpose:
[l Pollutant control only

Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

Slough Torreyana LLC or future property

Who will maintain this BMP into perpetuity? owner

What is the funding mechanism for Property owner to maintain
maintenance?
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Structural BMP ID No. BMP-2B

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

1 subsurface storage tank with dimensions of 33.50' x 54.00'. The storage capacity is
approximately 8,000 cubic feet.
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Structural BMP Summary Information
Structural BMP ID No. BMP-3A
Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

1 Detention pond or vault for hydromodification management

g Other (describe in discussion section below)

Purpose:
Pollutant control only

[0 Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

, o _ - Slough Torreyana LLC or future property
Who will maintain this BMP into perpetuity: owner
What is the funding mechanism for Property owner to maintain
maintenance?

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP ID No. BMP-3A

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Train system utilizing a 8' x 8' Modular Wetlands System (BF-3) unit for treatment.

BioClean MWS-L-8-8-V. Internal dimensions of the unit is eight feet by eight feet.

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP Summary Information

Structural BMP ID No.BMP-3B

Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

0 Detention pond or vault for hydromodification management

0 Other (describe in discussion section below)

Purpose:
[l Pollutant control only

Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

Slough Torreyana LLC or future property

Who will maintain this BMP into perpetuity? owner

What is the funding mechanism for Property owner to maintain
maintenance?

32 The City of San Diego | Storm Water Standards
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Project Name: TORREYANA CAMPUS CDP

Structural BMP ID No. BMP-3B

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Two subsurface storage tanks each with dimensions of 14' x 40'. The storage capacity is
approximately 3,400 cubic feet.

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP Summary Information
Structural BMP ID No. BMP-4A
Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

1 Detention pond or vault for hydromodification management

g Other (describe in discussion section below)

Purpose:
Pollutant control only

[0 Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

, o _ - Slough Torreyana LLC or future property
Who will maintain this BMP into perpetuity: owner
What is the funding mechanism for Property owner to maintain
maintenance?

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP ID No. BMP-4A

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Train system utilizing a 8' x 8' Modular Wetlands System (BF-3) unit for treatment.

BioClean MWS-L-8-8-V. Internal dimensions of the unit is eight feet by eight feet.

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP Summary Information

Structural BMP ID No.BMP-4B

Construction Plan Sheet No.C2.1

Type of Structural BMP:

(1 Retention by harvest and use (e.g. HU-1, cistern)

[ Retention by infiltration basin (INF-1)

(1 Retention by bioretention (INF-2)

1 Retention by permeable pavement (INF-3)

(1 Partial retention by biofiltration with partial retention (PR-1)

(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)

0 Detention pond or vault for hydromodification management

0 Other (describe in discussion section below)

Purpose:
[l Pollutant control only

Hydromodification control only

00 Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[) Other (describe in discussion section below)

Who will certify construction of this BMP? William A. Snipes 8348 Center Drive
Provide name and contact information for the (619) 697-9234 La Mesa, CA 91942
party responsible to sign BMP verification form

DS-563

. . : Slough Torreyana LLC
Who will be the final owner of this BMP?

Slough Torreyana LLC or future property

Who will maintain this BMP into perpetuity? owner

What is the funding mechanism for Property owner to maintain
maintenance?

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



Project Name: TORREYANA CAMPUS CDP

Structural BMP ID No. BMP-4B

Construction Plan Sheet No. C2.1
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs):

Four subsurface storage tanks with a storage capacity of approximately 4,100 cubic feet.

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



Project Name: TORREYANA CAMPUS CDP

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: TORREYANA CAMPUS CDP

Attachment 1
Backup For PDP Pollutant
Control BMPs

This is the cover sheet for Attachment 1.

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



Project Name: TORREYANA CAMPUS CDP

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: TORREYANA CAMPUS CDP

Indicate which Items are Included:

Attachment 1a

Attachment 1b

Attachment 1c

Attachment 1d

Attachment 1e

DMA Exhibit (Required) See
DMA Exhibit Checklist.

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

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.

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)

o 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

o 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.

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

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

[ Included
H Included on DMA Exhibit in
Attachment 1a

Included as Attachment 1b,
separate from DMA Exhibit

Included
Not included because the

entire project will use
infiltration BMPs

0 Included

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

[0 Included



Project Name: TORREYANA CAMPUS CDP

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

The DMA Exhibit must identify:

Ny I O oy O

]

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 |-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
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TORREYANA CAMPUS CDP
DMA #1

1 85™ percentile 24-hr storm depth from Figure B.1-1
2 Area tributary to BMP (s)

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

Trees Credit Volume

4 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.

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.

6 Calculate DCV = (3630 xCxdxA) - TCV - RCV

The City of San Diego | Storm Water Standards
Worksheet B.2-1 | January 2018 Edition

TCV=

RCV=

DCV=

0.49 inches
1.01 acres

0.90  unitless

N/A cubic-feet

N/A cubic-feet

1617 cubic-feet



TORREYANA CAMPUS CDP
DMA #2

1 85™ percentile 24-hr storm depth from Figure B.1-1
2 Area tributary to BMP (s)

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

Trees Credit Volume

4 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.

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.

6 Calculate DCV = (3630 xCxdxA) - TCV - RCV

The City of San Diego | Storm Water Standards
Worksheet B.2-1 | January 2018 Edition

TCV=

RCV=

DCV=

0.49 inches
1.44 acres

0.90  unitless

N/A cubic-feet

N/A cubic-feet

2305 cubic-feet



TORREYANA CAMPUS CDP

DMA #3
1 85™ percentile 24-hr storm depth from Figure B.1-1 d= 0.49 inches
2 Area tributary to BMP (s) A= 0.59 acres

3 gr;a;)welghted runoff factor (estimate using Appendix B.1.1 and Cc= 090 unitless

Trees Credit Volume

4 Note: In the SWQMP list the number of trees, size of each tree, TCV=  NJA cubic-feet
amount of soil volume installed for each tree, contributing area to
each tree and the inlet opening dimension for each tree.

Rain barrels Credit Volume

> Note: In the SWQMP list the number of rain barrels, size of each RCV=" N/A  cubic-feet
rain barrel and the use of the captured storm water runoff.
6 Calculate DCV = (3630 xCxdxA) - TCV - RCV DCV= 945 cubic-feet

The City of San Diego | Storm Water Standards
Worksheet B.2-1 | January 2018 Edition



TORREYANA CAMPUS CDP
DMA #4

[y

85™ percentile 24-hr storm depth from Figure B.1-1
Area tributary to BMP (s)

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

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.

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.

Calculate DCV = (3630 xCxd x A) — TCV - RCV

The City of San Diego | Storm Water Standards
Worksheet B.2-1 | January 2018 Edition

TCV=

RCV=

DCV=

0.49 inches
0.72 acres

0.90  unitless

N/A cubic-feet

N/A cubic-feet

1153 cubic-feet



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

0 Toilet and urinal flushing

0 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]
Per Table B.3-1 of the BMP Design Manual, the total use per employee is 7 gal/day. Therefore,

Toilet and urinal flushing demand:

7 gpd/employee x 300 employee x 1.5 day x 1 cf/7.48 gal = 421 cf

3. Calculate the DCV using worksheet B-2.1.

DcV =6019

(cubic feet)

[Provide a summary of calculations here]
3,630 x 0.90 x 0.49 inch x 3.76 acre = 6019 cf

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

Yes / [] No

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.

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

0 Yes / [ No

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.

Is harvest and use feasible based on further evaluation?
Yes, refer to Appendix E to select and size harvest and use BMPs.

8 No, select alternate BMPs.

The City of San Diego | Storm Water Standards
Worksheet B.3-1: Form I-7 | January 2018 Edition

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

[] Yes

Harvest and
use is
considered to
be infeasible.



3/21/2022

3

4

Project Name TORREYANA CAMPUS CDP

BMP ID BMP #1
Area draining to the BMP 43930
Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
85" percentile 24-hour rainfall depth 0.49
Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1614

Volume Retention Requirement

10

Measured infiltration rate in the DMA
Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS Type
C soils enter 0.30 0

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if there
are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety 2

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35

When Line 7 < 0.01 in/hr. = 3.5%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8 > 8% =

0.0000013 x Line 8° - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023

Target volume retention [Line 9 x Line 4] 37

sq. ft.

inches

cu. ft.

in/hr.

in/hr.

%

cu. ft.

Version 1.0 - June 2017



) TORREYANA CAMPUS CDP
Project Name

BMP #1
BMP ID
1 Area draining to the biofiltration BMP 43930 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 39537 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1186 sq. ft.
5 Biofiltration BMP Footprint 7 sq. ft.
Landscape Area (must be identified on DS-3247)
Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)

Impervious to Pervious Area ratio
8 . ) 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]

Effective Credit Area

9 . . . 0 0 0 0 0

If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 0 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 77 sq. ft.

Volume Retention Performance Standard

12 Is Line 11 = Line 4? No, Proceed to Line 13
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 0.06
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 37 cu. ft.

Volume retention required from other site design BMPs

15 [(1-Line 13) x Line 14] 34.90392255 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 100 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 100 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? Volume Retention Performance Standard is Met

3/21/2022 Version 1.0 - June 2017
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Project Name TORREYANA CAMPUS CDP

BMP ID BMP #2
Area draining to the BMP 62730
Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
85" percentile 24-hour rainfall depth 0.49
Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2305

Volume Retention Requirement

10

Measured infiltration rate in the DMA
Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS Type
C soils enter 0.30 0

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if there
are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety 2

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35

When Line 7 < 0.01 in/hr. = 3.5%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8 > 8% =

0.0000013 x Line 8° - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023

Target volume retention [Line 9 x Line 4] 53

sq. ft.

inches

cu. ft.

in/hr.

in/hr.

%

cu. ft.

Version 1.0 - June 2017



) TORREYANA CAMPUS CDP
Project Name

BMP #2
BMP ID
1 Area draining to the biofiltration BMP 62730 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 56457 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1694 sq. ft.
5 Biofiltration BMP Footprint 105 sq. ft.
Landscape Area (must be identified on DS-3247)
Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)

Impervious to Pervious Area ratio
8 . ) 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]

Effective Credit Area

9 . . . 0 0 0 0 0

If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 0 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 105 sq. ft.

Volume Retention Performance Standard

12 Is Line 11 = Line 4? No, Proceed to Line 13
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 0.06
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 53 cu. ft.

Volume retention required from other site design BMPs

15 [(1-Line 13) x Line 14] 49.84118055 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 150 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 150 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? Volume Retention Performance Standard is Met
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3/21/2022

3

4

Project Name

BMP ID

Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)
85" percentile 24-hour rainfall depth

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

Volume Retention Requirement

10

Measured infiltration rate in the DMA

Note:

TORREYANA CAMPUS CDP

BMP #3

25650
0.9

0.49

943

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS Type

C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if there

are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8 > 8% =

0.0000013 x Line 8° - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014
When Line 8 < 8% = 0.023

Target volume retention [Line 9 x Line 4]

3.5

0.023

22

sq. ft.

inches

cu. ft.

in/hr.

in/hr.

%

cu. ft.

Version 1.0 - June 2017



) TORREYANA CAMPUS CDP
Project Name

BMP #3
BMP ID
1 Area draining to the biofiltration BMP 25650 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 23085 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 693 sq. ft.
5 Biofiltration BMP Footprint 7 sq. ft.
Landscape Area (must be identified on DS-3247)
Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)

Impervious to Pervious Area ratio
8 . ) 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]

Effective Credit Area

9 . . . 0 0 0 0 0

If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 0 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 77 sq. ft.

Volume Retention Performance Standard

12 Is Line 11 = Line 4? No, Proceed to Line 13
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 0.11
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 22 cu. ft.

Volume retention required from other site design BMPs

15 [(1-Line 13) x Line 14] 19.29578963 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 390 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 390 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? Volume Retention Performance Standard is Met

3/21/2022 Version 1.0 - June 2017
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3

4

Project Name TORREYANA CAMPUS CDP

BMP ID BMP #4
Area draining to the BMP 31350
Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
85" percentile 24-hour rainfall depth 0.49
Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1152

Volume Retention Requirement

10

Measured infiltration rate in the DMA
Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS Type
C soils enter 0.30 0

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if there
are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety 2

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35

When Line 7 < 0.01 in/hr. = 3.5%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8 > 8% =

0.0000013 x Line 8° - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023

Target volume retention [Line 9 x Line 4] 26

sq. ft.

inches

cu. ft.

in/hr.

in/hr.

%

cu. ft.

Version 1.0 - June 2017



) TORREYANA CAMPUS CDP
Project Name

BMP #4
BMP ID
1 Area draining to the biofiltration BMP 31350 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.9
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 28215 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 846 sq. ft.
5 Biofiltration BMP Footprint 7 sq. ft.
Landscape Area (must be identified on DS-3247)
Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)

Impervious to Pervious Area ratio
8 . ) 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]

Effective Credit Area

9 . . . 0 0 0 0 0

If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 0 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 77 sq. ft.

Volume Retention Performance Standard

12 Is Line 11 = Line 4? No, Proceed to Line 13
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 0.09
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 26 cu. ft.

Volume retention required from other site design BMPs

15 [(1-Line 13) x Line 14] 24.11371463 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 390 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 390 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? Volume Retention Performance Standard is Met

3/21/2022 Version 1.0 - June 2017
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition Based on Geotechnical Conditions®

Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

Torreyana Campus Design

Criteria 1: Infiltration Rate Screening

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis
Soil Web Mapper Type A or B and corroborated by available site soil data''?

[ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or
continue to Step 1B if the applicant elects to perform infiltration testing.

O No; the mapped soil types are A or B but is not corroborated by available site soil data

1A (continue to Step 1B).

O No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by
available site soil data. Answer “No” to Criteria 1 Result.

No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by
available site soil data (continue to Step 1B).

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1?
Yes; Continue to Step 1C.

O No; Skip to Step 1D.

1B

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1
greater than 0.5 inches per hour?
1C O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result.

No; full infiltration is not required. Answer “No” to Criteria 1 Result.

Infiltration Testing Method. Is the selected infiltration testing method suitable during the

design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with
1D appropriate rationales and documentation.

O Yes; continue to Step 1E.

O No; select an appropriate infiltration testing method.

° Note that it is not required to investigate each and every criterion in the worksheet, a single “no” answer in Part 1, Part 2,
Part 3, or Part 4 determines a full, partial, or no infiltration condition.

19 This form must be completed each time there is a change to the site layout that would affect the infiltration feasibility
condition. Previously completed forms shall be retained to document the evolution of the site stormwater design.

11 Available data includes site-specific sampling or observation of soil types or texture classes, such as obtained from borings
or test pits necessary to support other design elements.

C-16 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Number of Percolation/Infiltration Tests. Does the infiltration testing method petformed
satisfy the minimum number of tests specified in Table D.3-2?

O Yes; continue to Step 1F.

0O No; conduct appropriate number of tests.

1E

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form 1-9).

O Yes; continue to Step 1G.
0O No; select appropriate factor of safety.

IF

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor
of Safety greater than 0.5 inches per hour?

O Yes; answer “Yes” to Criteria 1 Result.
O No; answer “No” to Criteria 1 Result.

1G

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA

Criteria 1 where runoff can reasonably be routed to a BMP?

Result O Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2.
No; full infiltration is not required. Skip to Part 1 Result.

Summarize infiltration testing methods, testing locations, replicates, and results and summarize estimates of reliable
infiltration rates according to procedures outlined in D.5. Documentation should be included in project geotechnical report.

We performed 4 infiltration tests in formational Scripps Formation within areas of the site underlain by less than 5 feet of fill. The
results indicate an average rate of 0.032 inches per hour (with an applied factor of safety of 2). Therefore, full infiltration is
considered infeasible at the site.

C-17 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Criteria 2: Geologic/Geotechnical Screening

2A

2A-1

2A-2

2A-3

2B

2B-1

2B-2

If all questions in Step 2A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 2A answer “No” to Criteria 2, 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.

Can the proposed full infiltration BMP(s) avoid areas with existing fill

materials greater than 5 feet thick below the infiltrating surface? O Yes 0 No

Can the proposed full infiltration BMP(s) avoid placement within 10 feet of

. - o oy O
existing underground utilities, structures, or retaining walls? ©s No

Can the proposed full 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 O Yes O No
is the height of the fill slope?

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 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. If there
are “No” answers continue to Step 2C.

Hydroconsolidation. Analyze hydroconsolidation potential per approved

ASTM standard due to a proposed full infiltration BMP.

. . o . . . O Yes O No
Can full infiltration BMPs be proposed within the DMA without increasing

hydroconsolidation risks?

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. O Yes O No
Can full infiltration BMPs be proposed within the DMA without increasing

exnangive anil ricke?

C-18 The City of San Diego | Stormwater Standards | May 2021 Edition
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Appendix C: Geotechnical and Groundwater Investigation Requirements

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 or most
recent edition).  Liquefaction hazard assessment shall take into
2B-3 account any increase in groundwater elevation or groundwater [ yeg 00 No
mounding that could occur as a result of proposed infiltration or
percolation facilities.

Can full infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?

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

2B-4 infiltration BMPs. See the City of San Diego's Guidelines for [ Yes O No

Geotechnical Reports (2011) to determine which type of slope stability

analysis is required.

Can full infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

Other Geotechnical Hazards. Identify site-specific  geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

2B-5  Can full infiltration BMPs be proposed within the DMA without [ yeg [ No
increasing risk of geologic or geotechnical hazards not already
mentioned?

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other recognized

standard in the geotechnical report.
2B-6 ) ) o ) O Yes O No
Can full infiltration BMPs be proposed within the DMA using

established setbacks from underground utilities, structures, and/or
retaining walls?

C-19 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 2B.Provide a
discussion of geologic/geotechnical hazards that would prevent full
infiltration BMPs that cannotbe reasonably mitigated in  the
geotechnical report. See Appendix C.2.1.8 for a list of typically
2C reasonable and typically unreasonable mitigation measures. O Yes O No

Can mitigation measures be proposed to allow for full infiltration
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes”

to Criteria 2 Result.
If the question in Step 2C is answered “No,” then answer “No” to

Criteria 2 Result.

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of geologic or geotechnical hazards that cannot be O Yes O No

reasonably mitigated to an acceptable level?

Criteria 2
Result

Summarize findings and basis; provide references to related reports or exhibits.

Part 1 Result — Full Infiltration Geotechnical Screening 12 Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full
infiltration design is potentially feasible based on Geotechnical
conditions only.

O Full infiltration Condition

) L L . . ) Complete Part 2
If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration

design is not required.

12 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.

C-20 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Part 2 — Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

Torreyana Campus Design

Criteria 3 : Infiltration Rate Screening

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?

O Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to

A size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

O 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.

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?
3B O 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.

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

Criteria 3 \ithin each DMA where runoff can reasonably be routed to a BMP?

Result
O 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).

We performed 4 infiltration tests in formational Scripps Formation within areas of the site underlain by less than 5 feet of fill. The
results indicate an average rate of 0.032 inches per hour (with an applied factor of safety of 2). Therefore, partial infiltration is
considered infeasible at the site.

C-21 The City of San Diego | Stormwater Standards | May 2021 Edition
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Criteria 4: Geologic/Geotechnical Screening
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

4A . . .

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.
Can the proposed partial infiltration BMP(s) avoid areas with existing fill materials

4A-1 prop p. ) av v wisting O Yes O No
greater than 5 feet thick?
Can the proposed partial infiltration BMP(s) avoid placement within 10 feet of

4A-2 existing underground utilities, structures, or retaining walls? O Yes O No

Can the proposed partial infiltration BMP(s) avoid placement within 50 feet of a
4A-3 natural slope (>25%) or within a distance of 1.5H from fill slopes where H is the O Yes O No
height of the fill slope?

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

4B .. o
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.
Hydroconsolidation. Analyze hydroconsolidation potential per
approved ASTM standard due to a proposed full infiltration BMP.
4B-1 PP prop O Yes O No

Can partial infiltration BMPs be proposed within the DMA without increasing
hydroconsolidation risks?

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.

4B-2 Can partial infiltration BMPs be proposed within the DMA without increasing O Yes 0 No

expansive soil risks?

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

4B-3 . . - .
a result of proposed infiltration or percolation facilities.

O Yes O No

Can partial infiltration BMPs be proposed within the DMA without increasing
liquefaction risks?

C-22 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

4B-4

4B-5

4B-6

4C

Criteria
4 Result

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?

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?

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?

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.

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?

C-23 The City of San Diego | Stormwater Standards | May 2021 Edition Part
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Summarize findings and basis; provide references to related reports or exhibits.

Part 2 — Partial Infiltration Geotechnical Screening Result'? Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration

design is potentially feasible based on geotechnical conditions only. O Partial Infiltration

. I . . . . Condition
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any

volume is considered to be infeasible within the site. )
No Infiltration

Condition

13 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.

C-24 The City of San Diego | Stormwater Standards | May 2021 Edition Part 1: BMP
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Compact (high rate) biofiltration BMPs have a media filtration rate greater than 5 in/hr. and a media
surface area smaller than 3% of contributing area times adjusted runoff factor. Compact
biofiltration BMPs are typically proprietary BMPs that may qualify as biofiltration.

A compact biofiltration BMP may satisfy the pollutant control requirements for a DMA onsite in
some cases. This depends on the characteristics of the DMA and the performance certification/data
of the BMP. If the pollutant control requirements for a DMA are met onsite, then the DMA is not
required to participate in an offsite storm water alternative compliance program to meet its
pollutant control obligations.

An applicant using a compact biofiltration BMP to meet the pollutant control requirements onsite
must complete Section 1 of this form and include it in the PDP SWQMP. A separate form must be
completed for each DMA. In instances where the City Engineer does not agree with the applicant's
determination, Section 2 of this form will be completed by the City and returned to the applicant.
Section 1: Biofiltration Criteria Checklist (Appendix F)
Refer to Part 1 of the Storm Water Standards to complete this section. When separate
forms/worksheets are referenced below, the applicant must also complete these separate
forms/worksheets (as applicable) and include in the PDP SWQMP. The criteria numbers below
correspond to the criteria numbers in Appendix F.

Criteria Answer Progression

Criteria 1 and 3: ' Eull Infiltration Stop. Compact biofiltration BMP is not allowed.

Condition
What is the infiltration condition of
the DMA? Compact biofiltration BMP is only allowed, if the
target volume retention is met onsite (Refer to
Refer to Section 5.4.2 and Table B.5-1 in Appendix B.5). Use Worksheet B.5-
Appendix C of the BMP Design 2 in Appendix B.5 to estimate the target volume
Manual (Part 1 of Storm Water . Partial retentipn (Note: retention in this context means
Standards) for guidance. Infiltration reduction).
Applicant must complete and Condition If the required volume reduction is achieved
include the following in the PDP proceed to Criteria 2.
SWQMP submittal to support the
feasibility determination: If the required volume reduction is not achieved,
. . . compact biofiltration BMP is not allowed. Stop.
e Infiltration Feasibility o . . .
Condition Letter: or Compgct bIF)fI|t.I’at.I0n BMP is allgwed if vglume
! retention criteria in Table B.5-1 in Appendix B.5
e Worksheet C.4-1: Form [-8A for the no infiltration condition is met.
and Worksheet C.4-2: Form I- Compliance with this criterion must be
8B. documented in the PDP SWQMP.

0  NoInfiltration
If the criteria in Table B.5-1 is met proceed to

i Condition
Applicant must complete and Criteria 2.

include all applicable sizing
worksheets in the SWQMP

. If the criteria in Table B.5-1 is not met, compact
submittal

biofiltration BMP is not allowed. Stop.

1 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



Provide basis for Criteria 1 and 3:

Feasibility Analysis:

Summarize findings and include either infiltration feasibility condition letter or Worksheet C.4-1:
Form I-8A and Worksheet C.4-2: Form I-8B in the PDP SWQMP submittal.

If Partial Infiltration Condition:

Provide documentation that target volume retention is met (include Worksheet B.5-2 in the PDP
SWQMP submittal). Worksheet B.5-7 in Appendix B.5 can be used to estimate volume retention

benefits from landscape areas.

If No Infiltration Condition:

Provide documentation that the volume retention performance standard is met (include Worksheet
B.5-2 in the PDP SWQMP submittal) in the PDP SWQMP submittal. Worksheet B.5-6 in Appendix B.5
can be used to document that the performance standard is met.

No infiltration condition per the preceding Worksheet C.4-1. Also, please refer to Appendix C of the
Geotechnical Report in Attachment 6 of the SWQMP. Appendix C of the Geotechnical Report describes
the infiltration feasibility as well as the completed Worksheet C.4-1.

Criteria
Criteria 2:
Is the compact bicfiltration BMP
sized to meet the performance
standard from the MS4 Permit?

Refer to Appendix B.5 and
Appendix F.2 of the BMP Design
Manual (Part 1 of Storm Water
Standards) for guidance.

2 The City of San Diego | Storm Water Standards

Answer

Meets Flow
based Criteria

Meets Volume

based Criteria

Does not Meet
either criteria

Form I-10 | January 2018 Edition

Progression
Use guidance from Appendix F.2.2 to size the
compact biofiltration BMP to meet the flow
based criteria. Include the calculations in the PDP
SWQMP.
Use parameters for sizing consistent with
manufacturer guidelines and conditions of its
third party certifications (i.e. a BMP certified at a
loading rate of 1 gpm/sq. ft. cannot be designed
using a loading rate of 1.5 gpm/sq. ft.)
Proceed to Criteria 4.
Provide documentation that the compact
biofiltration BMP has a total static (i.e. non-
routed) storage volume, including pore-spaces
and pre-filter detention volume (Refer to
Appendix B.5 for a schematic) of at least 0.75
times the portion of the DCV not reliably retained
onsite.
Proceed to Criteria 4.
Stop. Compact biofiltration BMP is not allowed.



Provide basis for Criteria 2:

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., loading rate, etc., as
applicable).

The Modular Wetlands System is a pre-built system provided by the manufacturer, Bio Clean.

Criteria Answer Progression

Criteria 4: Provide documentation that the compact BMP
") Yes, meets the has an appropriate TAPE certification for the

Does the compact biofiltration TAPE projects most significant pollutants of concern.

BMP meet the pollutant treatment certification. .

performance standard for the Proceed to Criteria 5.

projects most significant Acceptance of third-party documentation is at

pollutants of concern? the discretion of the City Engineer. The City

engineer will consider, (a) the data submitted; (b)
. . representativeness of the data submitted; and (c)
Appendix F.1 of the BMP Design

Manual (Part 1 of Storm Water " Yes, through consistency of the BMP performance claims with

Standards) for guidance. other third-party pollutant control objectives in Table F.1-2 and
documentation Table F.1-1 while making this determination. If a

compact biofiltration BMP is not accepted, a
written explanation/ reason will be provided in
Section 2.

Refer to Appendix B.6 and

Proceed to Criteria 5.

0O No Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 4:

Provide documentation that identifies the projects most significant pollutants of concern and TAPE
certification or other third party documentation that shows that the compact biofiltration BMP
meets the pollutant treatment performance standard for the projects most significant pollutants of
concern.

See Attachment 1 for the TAPE certification approval letter from Washington State Department of Ecology.

3 The City of San Diego | Storm Water Standards
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Criteria Answer Progression
Criteria 5: Provide documentation that the compact
Is the compact biofiltration BMP biofiltration BMP support appropriate biological
designed to promote appropriate 0 Yes activity. Refer to Appendix F for guidance.
biological activity to support and Proceed to Criteria 6.
maintain treatment process?
Refer to Appendix F of the BMP Stop. Compact biofiltration BMP is not allowed.

0 No

Design Manual (Part 1 of Storm
Water Standards) for guidance.

Provide basis for Criteria 5:

Provide documentation that appropriate biological activity is supported by the compact biofiltration
BMP to maintain treatment process.
See Attachment 1 for Modular Wetlands manufacturer specifications.

Criteria Answer Progression
Criteria 6: Provide documentation that the compact
Is the compact biofiltration BMP biofiltration BMP is used in a manner consistent
designed with a hydraulic loading || yeg with manufacturer guidelines and conditions of
rate to prevent erosion, scour and its third-party certification.
channeling within the BMP? Proceed to Criteria 7
SN Stop. Compact biofiltration BMP is not allowed.
)

Provide basis for Criteria 6:

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., maximum tributary area,
maximum inflow velocities, etc., as applicable).

See Attachment 1 for Modular Wetlands manufacturer specifications and TAPE certification approval letter
from Washington State Department of Ecology.

4 The City of San Diego | Storm Water Standards
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Criteria
Criteria 7:
Is the compact biofiltration BMP
maintenance plan consistent with
manufacturer guidelines and
conditions of its third-party
certification (i.e., maintenance
activities, frequencies)?

Provide basis for Criteria 7:

Answer

Yes, and the
compact BMP is
privately owned,
operated and
not in the public
right of way.

Yes, and the
BMP is either
owned or
operated by the
City orin the
public right of
way.

No

Progression

Submit a maintenance agreement that will also
include a statement that the BMP will be
maintained in accordance with manufacturer
guidelines and conditions of third-party
certification.

Stop. The compact biofiltration BMP meets the
required criteria.

Approval is at the discretion of the City Engineer.
The city engineer will consider maintenance
requirements, cost of maintenance activities,
relevant  previous local experience with
operation and maintenance of the BMP type,
ability to continue to operate the system in event
that the vending company is no longer operating
as a business or other relevant factors while
making the determination.

Stop. Consult the City Engineer for a
determination.

Stop. Compact biofiltration BMP is not allowed.

Include copy of manufacturer guidelines and conditions of third-party certification in the
maintenance agreement. PDP SWQMP must include a statement that the compact BMP will be
maintained in accordance with manufacturer guidelines and conditions of third-party certification.

See Attachment 3 for Storm Water Management and Discharge Control Maintenance Agreement.

5 The City of San Diego | Storm Water Standards
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Section 2: Verification (For City Use Only)
Is the proposed compact BMP accepted by the City 7 Yes
Engineer for onsite pollutant control compliance for 1 No, See explanation below
the DMA?
Explanation/reason if the compact BMP is not accepted by the City for onsite pollutant control
compliance:

6 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition
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SIZING CHART

FLOW-BASED DESIGNS

The Modular Wetlands® Linear can be used in stand-alone applications to meet treatment flow requirements,
and since it is the only biofiltration system that can accept inflow pipes several feet below the surface, it can be
used in decentralized design applications as well as large central end-of-the-line applications.

TIER 1: EXPRESS MODELS
Express model options give our customers an opportunity to benefit from optimal lead times, pricing, and the industry's leading MTD.
MWS-L-4-8 4'x8' 50 0.115
MWS-L-8-8 8'x8' 100 0.230

TIER 2: PREFERRED MODELS
Preferred model sizes give our customers a dependable selection with favorable lead times and dependable pricing.

MWS-L-4-4 4'x4' 23 0.052
MWS-L-4-6 4'x6' 32 0.073
MWS-L-4-8 4'x8' 50 0.115
MWS-L-8-8 8'x8' 100 0.230
MWS-L-8-12 8'x12' 151 0.346
MWS-L-8-16 8'x16’ 201 0.462
MWS-L-8-20 8'x20" 252 0.577
MWS-L-8-24 8'x24' 302 0.693

TIER 3: CUSTOM
Custom sizes and applications are always available upon project review, but they may include supplemental lead times and pricing.

APPLICATIONS

The Modular Wetlands® Linear has been successfully used on numerous new
construction and retrofit projects. The system'’s superior versatility makes it beneficial
for a wide range of stormwater and waste water applications.

INDUSTRIAL
The Modular Wetlands has helped various sites meet difficult EPA-mandated effluent
limits for dissolved metals and other pollutants.

RESIDENTIAL

Low to high density developments can benefit from the versatile design of the Modular
Wetlands. The system can be used in both decentralized LID design and cost-effective
end-of-the-line configurations.

STREETS
The Modular Wetlands is extremely space efficient, and adept to meeting special constraints of existing utilities
on retrofit projects.

PARKING LOTS
Parking lots are designed to maximize space and the Modular Wetlands' 4 ft. standard planter width allows for
easy integration into parking lot islands and other landscape medians.

COMMERCIAL
Compared to bioretention systems, the Modular Wetlands can treat far more area in less space, meeting
treatment and volume control requirements.
More applications include:
« Agriculture * Reuse = Low Impact Development « Waste Water = Mixed Use

HORIZONTAL FLOW ADVANTAGES

VOLUME-BASED DESIGNS

URBANPOND™ PRESTORAGE UrbanPond

Detention System
In the example above, the Modular

Wetlands Linear is installed downstream

of the UrbanPond storage system. The

Modular Wetlands Linear is designed

for the water quality volume and will treat and

discharge the required volume within local draindown time
requirements.

The Modular Wetlands Linear's unigue horizontal flow design, gives it benefits no

other biofilter has - the ability to be placed downstream of detention ponds, extended dry detention basins,
underground storage systems and permeable paver reservoirs. The system’s horizontal flow configuration
and built-in orifice control allows it to be installed with just 6" of fall between inlet and outlet pipe for a simple
connection to projects with shallow downstream tie-in points.

DESIGN SUPPORT

Volume control and hydromodification regulations are expanding the need to decrease the cost and size of
your biofiltration system. Bio Clean will help you realize these cost savings with the Modular Wetlands Linear.
Bio Clean engineers are aware of state and local regulations, and they are trained to provide you with superior
support, so they can optimize a system to maximize feasibility.
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A Forterra Company

398 Via El Centro
Oceanside, CA 92058
855.566.3938
stormwater@forterrabp.com
biocleanenvironmental.com



July 2017

GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND

PHOSPHORUS TREATMENT

For the

MWS-Linear Modular Wetland

Ecology’s Decision:

Based on Modular Wetland Systems, Inc. application submissions, including the Technical
Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level
designation:

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Basic treatment

1.

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Phosphorus treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Enhanced treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.



4.

Ecology approves the MWS - Linear Modular Wetland Stormwater Treatment System units
for Basic, Phosphorus, and Enhanced treatment at the hydraulic loading rate listed above.
Designers shall calculate the water quality design flow rates using the following procedures:

e Western Washington: For treatment installed upstream of detention or retention, the
water quality design flow rate is the peak 15-minute flow rate as calculated using the
latest version of the Western Washington Hydrology Model or other Ecology-approved
continuous runoff model.

e Eastern Washington: For treatment installed upstream of detention or retention, the
water quality design flow rate is the peak 15-minute flow rate as calculated using one of
the three methods described in Chapter 2.2.5 of the Stormwater Management Manual
for Eastern Washington (SWMMEW) or local manual.

e Entire State: For treatment installed downstream of detention, the water quality design
flow rate is the full 2-year release rate of the detention facility.

These use level designations have no expiration date but may be revoked or amended by
Ecology, and are subject to the conditions specified below.

Ecology’s Conditions of Use:

Applicants shall comply with the following conditions:

1.

Design, assemble, install, operate, and maintain the MWS — Linear Modular Wetland
Stormwater Treatment System units, in accordance with Modular Wetland Systems, Inc.
applicable manuals and documents and the Ecology Decision.

Each site plan must undergo Modular Wetland Systems, Inc. review and approval before
site installation. This ensures that site grading and slope are appropriate for use of a MWS
— Linear Modular Wetland Stormwater Treatment System unit.

. MWS — Linear Modular Wetland Stormwater Treatment System media shall conform to the

specifications submitted to, and approved by, Ecology.

The applicant tested the MWS — Linear Modular Wetland Stormwater Treatment System
with an external bypass weir. This weir limited the depth of water flowing through the
media, and therefore the active treatment area, to below the root zone of the plants. This
GULD applies to MWS — Linear Modular Wetland Stormwater Treatment Systems whether
plants are included in the final product or not.

Maintenance: The required maintenance interval for stormwater treatment devices is often
dependent upon the degree of pollutant loading from a particular drainage basin. Therefore,
Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a
particular model/size of manufactured filter treatment device.

e Typically, Modular Wetland Systems, Inc. designs MWS - Linear Modular Wetland
systems for a target prefilter media life of 6 to 12 months.

e Indications of the need for maintenance include effluent flow decreasing to below the
design flow rate or decrease in treatment below required levels.

e Owners/operators must inspect MWS - Linear Modular Wetland systems for a minimum
of twelve months from the start of post-construction operation to determine site-specific



maintenance schedules and requirements. You must conduct inspections monthly during
the wet season, and every other month during the dry season. (According to the
SWMMWW, the wet season in western Washington is October 1 to April 30. According
to SWMMEW, the wet season in eastern Washington is October 1 to June 30). After the
first year of operation, owners/operators must conduct inspections based on the findings
during the first year of inspections.

Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use
methods capable of determining either a decrease in treated effluent flowrate and/or a
decrease in pollutant removal ability.

When inspections are performed, the following findings typically serve as maintenance
triggers:

e Standing water remains in the vault between rain events, or
e Bypass occurs during storms smaller than the design storm.

e If excessive floatables (trash and debris) are present (but no standing water or
excessive sedimentation), perform a minor maintenance consisting of gross solids
removal, not prefilter media replacement.

e Additional data collection will be used to create a correlation between pretreatment
chamber sediment depth and pre-filter clogging (see Issues to be Addressed by the
Company section below)

6. Discharges from the MWS - Linear Modular Wetland Stormwater Treatment System units
shall not cause or contribute to water quality standards violations in receiving waters.

Applicant: Modular Wetland Systems, Inc.
Applicant's Address: PO. Box 869

Oceanside, CA 92054

Application Documents:

Original Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011

Quality Assurance Project Plan: Modular Wetland system — Linear Treatment System
performance Monitoring Project, draft, January 2011.

Revised Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011

Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data,
April 2014

Technical Evaluation Report: Modular Wetland System Stormwater Treatment System
Performance Monitoring, April 2014.



Applicant's Use Level Request:

General use level designation as a Basic, Enhanced, and Phosphorus treatment device in
accordance with Ecology’s Guidance for Evaluating Emerging Stormwater Treatment
Technologies Technology Assessment Protocol — Ecology (TAPE) January 2011 Revision.

Applicant's Performance Claims:

e The MWS — Linear Modular wetland is capable of removing a minimum of 80-percent
of TSS from stormwater with influent concentrations between 100 and 200 mg/l.

e The MWS — Linear Modular wetland is capable of removing a minimum of 50-percent
of Total Phosphorus from stormwater with influent concentrations between 0.1 and 0.5
mg/l.

e The MWS — Linear Modular wetland is capable of removing a minimum of 30-percent
of dissolved Copper from stormwater with influent concentrations between 0.005 and
0.020 mg/1.

e The MWS — Linear Modular wetland is capable of removing a minimum of 60-percent
of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30
mg/l.

Ecology Recommendations:

e Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field-
testing, that the MWS - Linear Modular Wetland Stormwater Treatment System filter
system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced
treatment goals.

Findings of Fact:
Laboratory Testing
The MWS-Linear Modular wetland has the:

e (Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a
quarter-scale model with influent concentrations of 270 mg/L.

e (apability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in
laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0
gpm per square foot of media.

e (apability to remove 93 percent of dissolved Copper in a quarter-scale model with
influent concentrations of 0.757 mg/L.

e Capability to remove 79 percent of dissolved Copper in laboratory conditions with
influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of
media.

e (Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with
influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media.

e (Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent
concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media.



Field Testing

Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model

# MWS-L-4-13) from April 2012 through May 2013, at a transportation maintenance
facility in Portland, Oregon. The manufacturer collected flow-weighted composite
samples of the system’s influent and effluent during 28 separate storm events. The
system treated approximately 75 percent of the runoff from 53.5 inches of rainfall
during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland
media) and 3gpm/sq ft. (prefilter).

Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7)
averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18),
the upper 95 percent confidence interval about the mean effluent concentration was
12.8 mg/L.

Total phosphorus removal for 17 events with influent TP concentrations in the range of
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent
confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent.

The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11).

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for
dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14)
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented
the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93
percent reduction in influent dissolved copper of 0.757 mg/L).

Issues to be addressed by the Company:

1.

Modular Wetland Systems, Inc. should collect maintenance and inspection data for the
first year on all installations in the Northwest in order to assess standard maintenance
requirements for various land uses in the region. Modular Wetland Systems, Inc. should
use these data to establish required maintenance cycles.

Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth
data for the first year of operation for all installations in the Northwest. Modular
Wetland Systems, Inc. will use these data to create a correlation between sediment depth
and pre-filter clogging.

Technology Description:
Download at http://www.modularwetlands.com/

Contact Information:
Applicant: Zach Kent

BioClean A Forterra Company.
398 Vi9a El Centro

Oceanside, CA 92058
zach.kent@forterrabp.com


http://www.modularwetlands.com/
mailto:zach.kent@forterrabp.com

Applicant website: http://www.modularwetlands.com/

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html

Ecology:

Revision History
Date

June 2011
September 2012
January 2013

December 2013

April 2014

December 2015

July 2017

Douglas C. Howie, P.E.
Department of Ecology
Water Quality Program
(360) 407-6444
douglas.howie@ecy.wa.gov

Revision
Original use-level-designation document
Revised dates for TER and expiration

Modified Design Storm Description, added Revision Table, added
maintenance discussion, modified format in accordance with Ecology
standard

Updated name of Applicant

Approved GULD designation for Basic, Phosphorus, and Enhanced
treatment

Updated GULD to document the acceptance of MWS-Linear
Modular Wetland installations with or without the inclusion of plants

Revised Manufacturer Contact Information (name, address, and
email)


http://www.modularwetlands.com/
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html
mailto:douglas.howie@ecy.wa.gov

Runoff Factor Calculations

Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

Runoff Factor

Equation B.1-2: Estimating Runoff Factor for Area

C = 3CxAx/3Ax

where:

Cx = Runoff factor for area

Ax = Tributary area X

These runoff factors apply to areas receiving direct rainfall only. For conditions in which runoff is routed onto a surface from an adjacent surface,

see Section B.2 for determining composite runoff factors for these areas.

Table B.1-1: Runoff factors for surfaces draining to BMPs — Pollutant Control BMPs

Roofs

Concrete or Asphalt

Unit Pavers (grouted)

Decomposed Granite

Cobbles or Crushed Aggregate
Amended, Mulched Soils or Landscape
Compacted Soil (e.g., unpaved parking)
Natural (A Soil)

Natural (B Soil)

Natural (C Soil)

Natural (D Soil)

DMA ID. Coervious
Pervious Surface
1 Landscaping 0.10
2 Landscaping 0.10
3 Landscaping 0.10
4 Landscaping 0.10

SDA No. LJ458X

Apervious (SF)

5,000
15,950
1,790

4,400

Semi-
pervious
Surface
Pervious
Pavers
Pervious
Pavers
Pervious
Pavers
Pervious
Pavers

0.90
0.90
0.90
0.30
0.30
0.10
0.30
0.10
0.14
0.23
0.30

c:semi-pervious

0.23

0.23

0.23

0.23

A

'semi-pervious

(SF)

9,760

3,930

4,310

Impervious Surface

Roofs / Concrete

Roofs / Concrete

Roofs / Concrete

Roofs / Concrete

Cimpervinus

0.90
0.90
0.90

0.90

A

impervious

(SF) C=3CxAx/3Ax
38,930 0.81
37,020 0.59
42,570 0.82
22,640 0.70

Updated: 3/21/2022
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Project Name: TORREYANA CAMPUS CDP

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: TORREYANA CAMPUS CDP

Indicate which Items are Included:

Attachment 2a

Attachment 2b

Attachment 2¢

Attachment 2d

Hydromodification Management
Exhibit (Required)

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

See Section 6.2 of the BMP Design
Manual.

Geomorphic Assessment of Receiving
Channels (Optional)

See Section 6.3.4 of the BMP Design
Manual.

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

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

Included

See Hydromodification
Management Exhibit
Checklist.

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

Not Performed
Included

Submitted as separate stand-
alone document

Included

Submitted as separate stand-
alone document



Project Name: TORREYANA CAMPUS CDP

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

The Hydromodification Management Exhibit must identify:

O o o o

O o oogo o

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).

SEE ATTACHMENT 1 FOR HYDROMODIFICATION EXHIBIT

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

Drawdown Time Calculations

Low Flow Orifice Discharge
1) Q=CyxAx (2gH)°'5 Orifice Discharge Equation

Cq4 = Orifice Coefficient = 0.60 (sharp, clean edge)
H = Water Head above orifice

g = Gravitational Acceleration = 32.2 ft/s’
A = Area of the Orifice

Orifice Orifice Diameter Max. Orifice Area Gravitational . Orifice Discharge Q
BMP . . L . , H{(in) H(ft)
Coefficient Cd (inches) (inch?) Acceleration ft/s (cfs)

1 0.6 1 0.79 32.2 36 3 0.0455

2 0.6 1 0.79 32.2 36 3 0.0455

3 0.6 0.75 0.44 32.2 36 3 0.0256

4 0.6 0.875 0.60 32.2 36 3 0.0348

Drawdown Time
2) D =V / Qorifice Drawdown Time
Drawdown Time .

BMP Volume (cf) Q,rifice (fS) (hours) Conclusion

1 5500.0 0.045 33.6 <96 hours - No Vector Control Required

2 8000.0 0.045 48.9 <96 hours - No Vector Control Required

3 3400.0 0.026 36.9 <96 hours - No Vector Control Required

4 4100.0 0.035 32.7 <96 hours - No Vector Control Required

Prepared by:
Snipes-Dye Associates 3/21/2022



TORREYANA CAMPUS CDP LESENE
0904727

Flow
Direction

Critical Coarse Sediment Yield Areas

SITE



Project Name: TORREYANA CAMPUS CDP

Attachment 3
Structural BMP Maintenance

Information

This is the cover sheet for Attachment 3.

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



Project Name: TORREYANA CAMPUS CDP

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: TORREYANA CAMPUS CDP

Indicate which Items are Included:

Maintenance Agreement (Form = Included

Attachment3 g 35,2y (when applicable)

Not applicable

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



Project Name: TORREYANA CAMPUS CDP

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

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:

0 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).

O Ooodgod

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



TORREYANA CAMPUS CDP 11085-11095 Torreyana Road

OPERATION AND MAINTENANCE PLAN

for
Modular Wetland System

Introduction

The project proposes the re-development of an existing warechouse area by removing existing
concrete and asphalt pads as well as part of an existing structure, and replacing the area with two
new buildings. Based on the land use of the site, the anticipated pollutants generated by the
project consist of sediment, nutrients, heavy metals, trash & debris, and oil & grease.

The selected structural BMPs for this project consists of one proprietary biofiltration basin
(Modular Wetland System) per BF-3, which is based on the feasibility due to the site conditions.
The anticipated pollutants shall be removed from runoff by filtration through the vegetation,
sedimentation and absorption to soil particles, and infiltration through the engineered soil.

The Modular Wetland System is categorized as a flow-based biofiltration BMP that is sized to
treat 1.5 times the Design Capture Volume (DCV) in order to comply with pollutant treatment
control requirements. The Modular Wetland System consists of a triple chamber concrete unit
with a side by side configuration that places the pretreatment and discharge chamber adjacent to
one another with the biofiltration (wetland media) chamber running parallel on either side. This
configuration allows for the removal of sediment and hydrocarbons in the pretreatment chamber
before entering the biofiltration chamber where nutrients, such phosphorus are removed.

This facility will need adequate maintenance to function as designed.

Responsibility for Maintenance

The responsible party for maintenance of the structural BMP is San Diego Gas & Electric
referred to herein as “Owner”.

lll. Inspection and Maintenance Checklist

Inspection and Maintenance Checklists and Report Forms for the Structural BMPs are attached
in Attachment A. The Source Control BMP fact sheets in Attachment B provide information for
the Owner to train the care-takers.

IV. Inspection and Maintenance Schedule

At the minimum, the BMPs shall be inspected monthly, after each major rain event, pre-rainy
season and after rainy season. As a guideline, a tentative schedule of maintenance frequency has
been provided on page 3 which lists the maintenance indicators and the required actions for the
selected structural BMP.

Page 1 of 5
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TORREYANA CAMPUS CDP 11085-11095 Torreyana Road

V. Records

Each owner shall maintain records of the self-certification forms for a minimum of 5-year
period, excepting the initial year, the period of warranty.

Page 3 of 5



TORREYANA CAMPUS CDP 11085-11095 Torreyana Road

ATTACHMENT A

ANNUAL REPORT FORM

INSPECTION AND MAINTENANCE CHECKLISTS:

1. PROPRIETARY BIOFILTRATION - MODULAR WETLANDS SYSTEM

Page 4 of 5
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Inspection Guidelines for
Modular Wetland System - Linear

Inspection Summary

o Inspect Pre-Treatment, Biofiltration and Discharge Chambers — average inspection interval is 6 to
12 months.

» (15 minute average inspection time).

o NOTE: Pollutant loading varies greatly from site to site and no two sites are the same. Therefore,
the first year requires inspection monthly during the wet season and every other month during the

dry season in order to observe and record the amount of pollutant loading the system is receiving.

System Diagram
1 Pre-treatment Chamber

Access to separation chamber 2 Biofiltration Chamber

and pre-filter cartridges

3 Discharge Chamber

Access to discharge
chamber and orifice control

www.modularwetlands.com


www.modularwetlands.com

Inspection Overview

As with all stormwater BMPs inspection and maintenance on the MWS Linear is necessary.
Stormwater regulations require that all BMPs be inspected and maintained to ensure they are
operating as designed to allow for effective pollutant removal and provide protection to receiving water
bodies. It is recommended that inspections be performed multiple times during the first year to assess
the site specific loading conditions. This is recommended because pollutant loading and pollutant
characteristics can vary greatly from site to site. Variables such as nearby soil erosion or construction
sites, winter sanding on roads, amount of daily traffic and land use can increase pollutant loading on
the system. The first year of inspections can be used to set inspection and maintenance intervals for
subsequent years to ensure appropriate maintenance is provided. Without appropriate maintenance a
BMP will exceed its storage capacity which can negatively affect its continued performance in

removing and retaining captured pollutants.

Inspection Equipment

Following is a list of equipment to allow for simple and effective inspection of the MWS Linear:

o Modular Wetland Inspection Form

e Flashlight

o Manhole hook or appropriate tools to remove access hatches and covers

o Appropriate traffic control signage and procedures

o Measuring pole and/or tape measure.

¢ Protective clothing and eye protection.

e 7/16” open or closed ended wrench.

e Large permanent black marker (initial inspections only — first year)

¢ Note: entering a confined space requires appropriate safety and certification. It is generally not

required for routine inspections of the system.

www.modularwetlands.com
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Inspection Steps

The core to any successful stormwater BMP maintenance program is routine inspections. The
inspection steps required on the MWS Linear are quick and easy. As mentioned above the first year
should be seen as the maintenance interval establishment phase. During the first year more frequent
inspections should occur in order to gather loading data and maintenance requirements for that
specific site. This information can be used to establish a base for long term inspection and

maintenance interval requirements.

The MWS Linear can be inspected though visual observation without entry into the system. All
necessary pre-inspection steps must be carried out before inspection occurs, especially traffic control
and other safety measures to protect the inspector and near-by pedestrians from any dangers
associated with an open access hatch or manhole. Once these access covers have been safely

opened the inspection process can proceed:

o Prepare the inspection form by writing in the necessary information including project name,
location, date & time, unit number and other info (see inspection form).

o Observe the inside of the system through the access hatches. If minimal light is available and
vision into the unit is impaired utilize a flashlight to see inside the system and all of its
chambers.

o Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber,
biofiltration chamber, discharge chamber or outflow pipe. Write down any observations on the
inspection form.

o Through observation and/or digital photographs estimate the amount of trash, debris and
sediment accumulated in the pre-treatment chamber. Utilizing a tape measure or measuring
stick estimate the amount of trash, debris and sediment in this chamber. Record this depth on

the inspection form.

www.modularwetlands.com
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Through visual observation inspect the condition of the pre-filter cartridges. Look for excessive
build-up of sediments on the cartridges, any build-up on the top of the cartridges, or clogging
of the holes. Record this information on the inspection form. The pre-filter cartridges can
further be inspected by removing the cartridge tops and assessing the color of the
BioMediaGREEN filter cubes (requires entry into pre-treatment chamber — see notes above
regarding confined space entry). Record the color of the material. New material is a light green
in color. As the media becomes clogged it will turn darker in color, eventually becoming dark

brown or black. Using the below color indicator record the percentage of media exhausted.

New Exhausted
BioMediaGRFEN BioMediaGREEN
0% -- Percent Clogged -- 100%

The biofiltration chamber is generally maintenance free due to the system’s advanced pre-
treatment chamber. For units which have open planters with vegetation it is recommended that
the vegetation be inspected. Look for any plants that are dead or showing signs of disease or
other negative stressors. Record the general health of the plants on the inspection and
indicate through visual observation or digital photographs if trimming of the vegetation is
needed.

The discharge chamber houses the orifice control structure, drain down filter and is connected
to the outflow pipe. It is important to check to ensure the orifice is in proper operating
conditions and free of any obstructions. It is also important to assess the condition of the drain
down filter media which utilizes a block form of the BioMediaGREEN. Assess in the same
manner as the cubes in the Pre-Filter Cartridge as mentioned above. Generally, the discharge
chamber will be clean and free of debris. Inspect the water marks on the side walls. If possible,
inspect the discharge chamber during a rain event to assess the amount of flow leaving the
system while it is at 100% capacity (pre-treatment chamber water level at peak HGL). The
water level of the flowing water should be compared to the watermark level on the side walls
which is an indicator of the highest discharge rate the system achieved when initially installed.

Record on the form is there is any difference in level from watermark in inches.

www.modularwetlands.com
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NOTE: During the first few storms the water level in the outflow chamber should be observed
and a 6” long horizontal watermark line drawn (using a large permanent marker) at the water
level in the discharge chamber while the system is operating at 100% capacity. The diagram
below illustrates where a line should be drawn. This line is a reference point for future

inspections of the system:

Water Level

Marks
Water Level

Mark

Using a permanent marker draw a 6 inch long horizontal line, as shown, at the

higher water level in the MWS Linear discharge chamber.
Water level in the discharge chamber is a function of flow rate and pipe size. Observation of
water level during the first few months of operation can be used as a benchmark level for
future inspections. The initial mark and all future observations shall be made when system is
at 100% capacity (water level at maximum level in pre-treatment chamber). If future water
levels are below this mark when system is at 100% capacity this is an indicator that
maintenance to the pre-filter cartridges may be needed.
Finalize inspection report for analysis by the maintenance manager to determine if

maintenance is required.
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Maintenance Indicators
Based upon observations made during inspection, maintenance of the system may be required based

on the following indicators:

e Missing or damaged internal components or cartridges.
e Obstructions in the system or its inlet or outlet.

e Excessive accumulation of floatables in the pre-treatment chamber in which the length and

width of the chamber is fully impacted more than 18”.

o Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.

www.modularwetlands.com
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e Excessive accumulation of sediment on the BioMediaGREEN media housed within the pre-
filter cartridges. The following chart shows photos of the condition of the BioMediaGREEN

contained within the pre-filter cartridges. When media is more than 85% clogged replacement

is required.
New Exhausted
BioMediaGREEN BioMediaGREEN

0% -- Percent Clogged -- 100%

e Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain
down filter. The following photos show of the condition of the BioMediaGREEN contained

within the drain down filter. When media is more than 85% clogged replacement is required.
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o Overgrown vegetation.

o Water level in discharge chamber during 100% operating capacity (pre-treatment chamber

water level at max height) is lower than the watermark by 20%.
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Inspection Notes

1. Following maintenance and/or inspection, it is recommended the maintenance operator
prepare a maintenance/inspection record. The record should include any maintenance
activities performed, amount and description of debris collected, and condition of the

system and its various filter mechanisms.
2. The owner should keep maintenance/inspection record(s) for a minimum of five years from
the date of maintenance. These records should be made available to the governing

municipality for inspection upon request at any time.

3. Transport all debris, trash, organics and sediments to approved facility for disposal in

accordance with local and state requirements.

4. Entry into chambers may require confined space training based on state and local

regulations.
5. No fertilizer shall be used in the Biofiltration Chamber.
6. Irrigation should be provided as recommended by manufacturer and/or landscape

architect. Amount of irrigation required is dependent on plant species. Some plants may

not require irrigation after initial establishment.
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Maintenance Guidelines for
Modular Wetland System - Linear

Maintenance Summary

o Remove Sediment from Pre-Treatment Chamber — average maintenance interval is 12 to 24
months.
» (70 minute average service time).
o Replace Pre-Filter Cartridge Media — average maintenance interval 12 to 24 months.
v (710-15 minute per cariridge average service time).
o Trim Vegetation — average maintenance interval is 6 to 12 months.

=  (Service time varies).

System Diagram
1 Pre-treatment Chamber
2 Biofiltration Chamber

Access to separation chamber _
and pre-filter cartridge 3 Discharge Chamber
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Maintenance Overview

The time has come to maintain your Modular Wetland System Linear (MWS Linear). To ensure
successful and efficient maintenance on the system we recommend the following. The MWS Linear
can be maintained by removing the access hatches over the systems various chambers. All
necessary pre-maintenance steps must be carried out before maintenance occurs, especially traffic
control and other safety measures to protect the inspector and near-by pedestrians from any dangers
associated with an open access hatch or manhole. Once traffic control has been set up per local and
state regulations and access covers have been safely opened the maintenance process can begin. It
should be noted that some maintenance activities require confined space entry. All confined space
requirements must be strictly followed before entry into the system. In addition the following is

recommended:

e Prepare the maintenance form by writing in the necessary information including project name,
location, date & time, unit number and other info (see maintenance form).

o Set up all appropriate safety and cleaning equipment.

o Ensure traffic control is set up and properly positioned.

o Prepare a pre-checks (OSHA, safety, confined space entry) are performed.

Maintenance Equipment

Following is a list of equipment required for maintenance of the MWS Linear:

e Modular Wetland Maintenance Form

e Manhole hook or appropriate tools to access hatches and covers
e Protective clothing, flashlight and eye protection.

e 7/16” open or closed ended wrench.

e Vacuum assisted truck with pressure washer.

¢ Replacement BioMediaGREEN for Pre-Filter Cartridges if required (order from manufacturer).
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Maintenance Steps

1. Pre-treatment Chamber (bottom of chamber)

A. Remove access hatch or manhole cover over pre-treatment chamber and position vacuum
truck accordingly.

B. With a pressure washer spray down pollutants accumulated on walls and pre-filter
cartridges.

C. Vacuum out Pre-Treatment Chamber and remove all accumulated pollutants including
trash, debris and sediments. Be sure to vacuum the floor until pervious pavers are visible
and clean.

D. If Pre-Filter Cartridges require media replacement move onto step 2. If not, replace access

hatch or manhole cover.

Removal of access hatch to gain access below. Insertion of vacuum hose into separation chamber.

Removal of trash, sediment and debris. Fully cleaned separation chamber.
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2. Pre-Filter Cartridges (attached to wall of pre-treatment chamber)

A. After finishing step 1 enter pre-treatment chamber.

B. Unscrew the two bolts holding the lid on each cartridge filter and remove lid.

Inside cartridges showing media filters ready for

Pre-filter cartridges with tops on. replacement.

C. Place the vacuum hose over each individual media filter to suck out filter media.

Vacuuming out of media filters.

D. Once filter media has been sucked use a pressure washer to spray down inside of the
cartridge and it’s containing media cages. Remove cleaned media cages and place to the
side. Once removed the vacuum hose can be inserted into the cartridge to vacuum out any

remaining material near the bottom of the cartridge.
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E.

Reinstall media cages and fill with new media from manufacturer or outside supplier.
Manufacturer will provide specification of media and sources to purchase. Utilize the
manufacture provided refilling trey and place on top of cartridge. Fill trey with new bulk
media and shake down into place. Using your hands slightly compact media into each filter
cage. Once cages are full removed refilling trey and replace cartridge top ensuring bolts

are properly tightened.

Refilling trey for media replacement. Refilling trey on cartridge with bulk

F.

media.

Exit pre-treatment chamber. Replace access hatch or manhole cover.

3. Biofiltration Chamber (middle vegetated chamber)

A

In general, the biofiltration chamber is maintenance free with the exception of maintaining
the vegetation. Using standard gardening tools properly trim back the vegetation to healthy
levels. The MWS Linear utilizes vegetation similar to surrounding landscape areas
therefore trim vegetation to match surrounding vegetation. If any plants have died replace

plants with new ones:
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4. Discharge Chamber (contains drain down cartridge & connected to pipe)

A. Remove access hatch or manhole cover over discharge chamber.
B. Enter chamber to gain access to the drain down filter. Unlock the locking mechanism and
left up drain down filter housing to remove used BioMediaGREEN filter block as shown

below:

C. Insert new BioMediaGREEN filter block and lock drain down filter housing back in place.

Replace access hatch or manhole cover over discharge chamber.
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Inspection Notes

1. Following maintenance and/or inspection, it is recommended the maintenance operator
prepare a maintenance/inspection record. The record should include any maintenance
activities performed, amount and description of debris collected, and condition of the

system and its various filter mechanisms.
2. The owner should keep maintenance/inspection record(s) for a minimum of five years from
the date of maintenance. These records should be made available to the governing

municipality for inspection upon request at any time.

3. Transport all debris, trash, organics and sediments to approved facility for disposal in

accordance with local and state requirements.

4. Entry into chambers may require confined space training based on state and local

regulations.
5. No fertilizer shall be used in the Biofiltration Chamber.
6. Irrigation should be provided as recommended by manufacturer and/or landscape

architect. Amount of irrigation required is dependent on plant species. Some plants may

not require irrigation after initial establishment.
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Inspection Form

Modular Wetland System, Inc.
P. 760.433-7640
F. 760-433-3176

E. Info@modularwetlands.com

www.modularwetlands.com



Inspection Report
Modular Wetlands System

Project Name

For Office Use Only

Project Address
(city) (Reviewed By)
Owner / Management Company
(Date)
Office personnel to complete section to
Contact Phone ( ) - the left.
Inspector Name Date / / AM / PM
Type of Inspection Routine Follow Up Complaint Storm Storm Event in Last 72-hours? No Yes
Weather Condition Additional Notes
Inspection Checklist
Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):
Structural Integrity: Comments
Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting
pressure?
Does the MWS unit show signs of structural deterioration (cracks in the wall, damage to frame)?
Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?
Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?
Is there standing water in inappropriate areas after a dry period?
Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?
Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter? If yes, Depth:
specify which one in the comments section. Note depth of accumulation in in pre-treatment chamber.
Chamber:

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber? Note issues in comments section.

Other Inspection Items:
Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?
Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Is there a septic or foul odor coming from inside the system?

Waste: Yes No Recommended Maintenance
Sediment / Silt / Clay No Cleaning Needed

Trash / Bags / Bottles Schedule Maintenance as Planned

Green Waste / Leaves / Foliage Needs Immediate Maintenance

Additional Notes:

2972 San Luis Rey Road, Oceanside, CA 92058 P (760) 433-7640

F (760) 433-3176

Plant Information

Damage to Plants
Plant Replacement

Plant Trimming



Maintenance Report

Modular Wetland System, Inc.
P. 760.433-7640
F. 760-433-3176

E. Info@modularwetlands.com
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Project Name

Project Address

Owner / Management Company

Contact

Inspector Name

Type of Inspection Routine Follow Up

Weather Condition

Site GPS Coordinates Manufacturer /
Map # of Insert Description / Sizing

Lat: MWS

Catch Basins
Long:

MWS
Sedimentation
Basin

Media Filter
Condition

Plant Condition

Drain Down Media
Condition

Discharge Chamber
Condition

Drain Down Pipe
Condition

Inlet and Outlet
Pipe Condition

Comments:

Cleaning and Maintenance Report
Modular Wetlands System

For Office Use Only

(city) (Zip Code) (Reviewed By)
(Date)
Office personnel to complete section to
Phone ( ) - the left.
Date / / Time AM/PM
Complaint Storm Storm Event in Last 72-hours? No Yes
Additional Notes
Condition of Media Operational Per
Trash Foliage Sediment Total Debris 25/50/75/100 Manufactures'
Accumulation  Accumulation ~ Accumulation  Accumulation  (will be changed Specifications
@ 75%) (If not, why?)

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176



TORREYANA CAMPUS CDP 11085-11095 Torreyana Road

ATTACHMENT B

SOURCE CONTROL BMP FACT SHEETS: (OBTAINED FROM THE CALIFORNIA
STORMWATER BMP HANDBOOK)

1.

2.

NON-STORMWATER DISCHARGES SC-10

SPILL PREVENTION, CONTROL & CLEANUP SC-11

. BUILDING & GROUNDS MAINTENANCE SC-41

HOUSEKEEPING PRACTICES SC-60

PLAZA AND SIDEWALK CLEANING SC-71
LANDSCAPE MAINTENANCE SC-73
DRAINAGE SYSTEM MAINTENANCE SC-74

WATER & SEWER UTILITY MAINTENANCE SC-76
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Non-Stormwater Discharges SC-10

Objectives
m Contain
m Educate

m Reduce/Minimize

Graphic by: Margie Winter

Description Targeted Constituents
Non-stormwater discharges are those flows that do not consist Sediment M
entirely of stormwater. For municipalities non-stormwater Nutrients |
discharges present themselves in two situations. One is from Trash |
fixed facilities owned and/or operated by the municipality. The Metals M
other situation is non-stormwater discharges that are discovered Bacteria ¥
during the normal operation of a field program. Some non- ,

stormwater discharges do not include pollutants and may be Oil and Grease A
discharged to the storm drain. These include uncontaminated Organics M
groundwater and natural springs. There are also some non- Oxygen Demanding M

stormwater discharges that typically do not contain pollutants
and may be discharged to the storm drain with conditions. These
include car washing, and surface cleaning. However, there are
certain non-stormwater discharges that pose environmental
concern. These discharges may originate from illegal dumping
or from internal floor drains, appliances, industrial processes,
sinks, and toilets that are connected to the nearby storm
drainage system. These discharges (which may include: process
waste waters, cooling waters, wash waters, and sanitary
wastewater) can carry substances (such as paint, oil, fuel and
other automotive fluids, chemicals and other pollutants) into
storm drains. The ultimate goal is to effectively eliminate non-
stormwater discharges to the stormwater drainage system
through implementation of measures to detect, correct, and
enforce against illicit connections and illegal discharges.

Approach

The municipality must address non-stormwater discharges from
its fixed facilities by assessing the types of non-stormwater
discharges and implementing BMPs for the discharges
determined to pose environmental concern. For field programs

January 2003 California Stormwater BMP Handbook
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SC-10 Non-Stormwater Discharges

the field staff must be trained to now what to look for regarding non-stormwater discharges and
the procedures to follow in investigating the detected discharges.

Suggested Protocols
Fixed Facility

General

m  Post “No Dumping” signs with a phone number for reporting dumping and disposal. Signs
should also indicate fines and penalties for illegal dumping.

m  Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

m  Landscaping and beautification efforts of hot spots might also discourage future dumping,
as well as provide open space and increase property values.

m Lighting or barriers may also be needed to discourage future dumping.
llicit Connections

m Locate discharges from the fixed facility drainage system to the municipal storm drain
system through review of “as-built” piping schematics.

m  Use techniques such as smoke testing, dye testing and television camera inspection (as noted
below) to verify physical connections.

m Isolate problem areas and plug illicit discharge points.
Visual Inspection and Inventory
= Inventory and inspect each discharge point during dry weather.

m  Keep in mind that drainage from a storm event can continue for several days following the
end of a storm and groundwater may infiltrate the underground stormwater collection
system. Also, non-stormwater discharges are often intermittent and may require periodic
inspections.

Review Infield Piping

m  Review the “as-built” piping schematic as a way to determine if there are any connections to
the stormwater collection system.

m Inspect the path of floor drains in older buildings.
Smoke Testing

m  Smoke testing of wastewater and stormwater collection systems is used to detect
connections between the two systems.

2 of 11 California Stormwater BMP Handbook January 2003
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Non-Stormwater Discharges SC-10

During dry weather the stormwater collection system is filled with smoke and then traced to
sources. The appearance of smoke at the base of a toilet indicates that there may be a
connection between the sanitary and the stormwater system.

Dye Testing

A dye test can be performed by simply releasing a dye into either your sanitary or process
wastewater system and examining the discharge points from the stormwater collection
system for discoloration.

TV Inspection of Storm Sewer

TV Cameras can be employed to visually identify illicit connections to the fixed facility storm
drain system.

Illegal Dumping

Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

Clean up spills on paved surfaces with as little water as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste.

Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

For larger spills, a private spill cleanup company or Hazmat team may be necessary.

See fact sheet SC-11 Spill Prevention, Control, and Clean Up.

Field Program

General

Develop clear protocols and lines of communication for effectively prohibiting non-
stormwater discharges, especially ones that involve more than one jurisdiction and those
that are not classified as hazardous, which are often not responded to as effectively as they
need to be.

Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

See SC-74 Stormwater Drainage System Maintenance for additional information.
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SC-10 Non-Stormwater Discharges

Field Inspection

m  Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

m  During routine field program maintenance field staff should look for evidence of illegal
discharges or illicit connection:

- Isthere evidence of spills such as paints, discoloring, etc.
- Are there any odors associated with the drainage system

- Record locations of apparent illegal discharges/illicit connections and notify appropriate
investigating agency.

m If trained, conduct field investigation of non-stormwater discharges to determine whether
they pose a threat to water quality.

Recommended Complaint Investigation Equipment
m  Field Screening Analysis
- pH paper or meter

- Commercial stormwater pollutant screening Kit that can detect for reactive phosphorus,
nitrate nitrogen, ammonium nitrogen, specific conductance, and turbidity

- Sample jars
- Sample collection pole
- Atool to remove access hole covers

m Laboratory Analysis

Sample cooler
- lce

Sample jars and labels

Chain of custody forms.
s Documentation

- Camera

- Notebook

- Pens

- Notice of Violation forms
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Non-Stormwater Discharges SC-10

- Educational materials
Reporting
m A database is useful for defining and tracking the magnitude and location of the problem.

m  Report prohibited non-stormwater discharges observed during the course of normal daily
activities so they can be investigated, contained and cleaned up or eliminated.

m  Document that non-stormwater discharges have been eliminated by recording tests
performed, methods used, dates of testing, and any onsite drainage points observed.

m  Maintain documentation of illicit connection and illegal dumping incidents, including
significant conditionally exempt discharges that are not properly managed.

Enforcement

m Educate the responsible party if identified on the impacts of their actions, explain the
stormwater requirements, and provide information regarding Best Management Practices
(BMP), as appropriate. Initiate follow-up and/or enforcement procedures.

m Ifanillegal discharge is traced to a commercial, residential or industrial source, conduct the
following activities or coordinate the following activities with the appropriate agency:

- Contact the responsible party to discuss methods of eliminating the non-stormwater
discharge, including disposal options, recycling, and possible discharge to the sanitary
sewer (if within POTW limits).

- Provide information regarding BMPs to the responsible party, where appropriate.
- Begin enforcement procedures, if appropriate.
- Continue inspection and follow-up activities until the illicit discharge activity has ceased.

m Ifanillegal discharge is traced to a commercial or industrial activity, coordinate information
on the discharge with the jurisdiction's commercial and industrial facility inspection
program.

Training
m  Train technical staff to identify and document illegal dumping incidents.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
if one should occur. Employees should be familiar with the Spill Prevention Control and
Countermeasure Plan.

m  Train employees to identify non-stormwater discharges and report them to the appropriate
departments.

m  Train staff who have the authority to conduct surveillance and inspections, and write
citations for those caught illegally dumping.
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SC-10 Non-Stormwater Discharges

m  Train municipal staff responsible for surveillance and inspection in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).
m  Educate the identified responsible party on the impacts of his or her actions.

Spill Response and Prevention
m  See SC-11 Spill Prevention Control and Clean Up

Other Considerations

m  The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The cost of fees for dumping at a proper waste disposal
facility are often more than the fine for an illegal dumping offense, thereby discouraging
people from complying with the law. The absence of routine or affordable pickup service for
trash and recyclables in some communities also encourages illegal dumping. A lack of
understanding regarding applicable laws or the inadequacy of existing laws may also
contribute to the problem.

m  Municipal codes should include sections prohibiting the discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

m  Many facilities do not have accurate, up-to-date schematic drawings.
m Can be difficult to locate illicit connections especially if there is groundwater infiltration.

Requirements
Costs

m  Eliminating illicit connections can be expensive especially if structural modifications are
required such re-plumbing cross connections under an existing slab.

= Minor cost to train field crews regarding the identification of non-stormwater discharges.
The primary cost is for a fully integrated program to identify and eliminate illicit connections
and illegal dumping. However, by combining with other municipal programs (i.e.
pretreatment program) cost may be lowered.

m  Municipal cost for containment and disposal may be borne by the discharger.

Maintenance
Not applicable
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Non-Stormwater Discharges SC-10

Supplemental Information
Further Detail of the BMP
What constitutes a “non-stormwater” discharge?

Non-stormwater discharges are discharges not made up entirely of stormwater and include
water used directly in the manufacturing process (process wastewater), air conditioning
condensate and coolant, non-contact cooling water, cooling equipment condensate, outdoor
secondary containment water, vehicle and equipment wash water, landscape irrigation, sink
and drinking fountain wastewater, sanitary wastes, or other wastewaters.

Permit Requirements

Current municipal NPDES permits require municipalities to effectively prohibit non-
stormwater discharges unless authorized by a separate NPDES permit or allowed in
accordance with the current NPDES permit conditions. Typically the current permits allow
certain non-stormwater discharges in the storm drain system as long as the discharges are
not significant sources of pollutants. In this context the following non-stormwater
discharges are typically allowed:

- Diverted stream flows;

- Rising found waters;

- Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20));
- Uncontaminated pumped ground water;

- Foundation drains;

- Springs;

- Water from crawl space pumps;

- Footing drains;

- Air conditioning condensation;

- Flows from riparian habitats and wetlands;

- Water line and hydrant flushing ;

- Landscape irrigation;

- Planned and unplanned discharges from potable water sources;
- Irrigation water;

- Individual residential car washing; and

- Lawn watering.

January 2003 California Stormwater BMP Handbook 7 of 11
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SC-10 Non-Stormwater Discharges

Municipal facilities subject to industrial general permit requirements must include a
certification that the stormwater collection system has been tested or evaluated for the presence
of non-stormwater discharges. The state’s General Industrial Stormwater Permit requires that
non-stormwater discharges be eliminated prior to implementation of the facility’'s SWPPP.

Illegal Dumping

m  Establish a system for tracking incidents. The system should be designed to identify the
following:

- lllegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties
Outreach

One of the keys to success of reducing or eliminating illegal dumping is increasing the number of
people on the street who are aware of the problem and who have the tools to at least identify the
incident, if not correct it. There we a number of ways of accomplishing this:

m  Train municipal staff from all departments (public works, utilities, street cleaning, parks and
recreation, industrial waste inspection, hazardous waste inspection, sewer maintenance) to
recognize and report the incidents.

m  Deputize municipal staff who may come into contact with illegal dumping with the authority
to write illegal dumping tickets for offenders caught in the act (see below).

m  Educate the public. As many as 3 out of 4 people do not understand that in most
communities the storm drain does not go to the wastewater treatment plant. Unfortunately,
with the heavy emphasis in recent years on public education about solid waste management,
including recycling and household hazardous waste, the sewer system (both storm and
sanitary) has been the likely recipient of cross-media transfers of waste.

m  Provide the public with a mechanism for reporting incidents such as a hot line and/or door
hanger (see below).

m Help areas where incidents occur more frequently set up environmental watch programs
(like crime watch programs).

m Train volunteers to notice and report the presence and suspected source of an observed
pollutant to the appropriate public agency.
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Non-Stormwater Discharges SC-10

What constitutes a “non-stormwater” discharge?

m  Non-stormwater discharges are discharges not made up entirely of stormwater and include
water used directly in the manufacturing process (process wastewater), air conditioning
condensate and coolant, non-contact cooling water, cooling equipment condensate, outdoor
secondary containment water, vehicle and equipment wash water, landscape irrigation, sink
and drinking fountain wastewater, sanitary wastes, or other wastewaters.

Permit Requirements

m  Current municipal NPDES permits require municipalities to effectively prohibit non-
stormwater discharges unless authorized by a separate NPDES permit or allowed in
accordance with the current NPDES permit conditions. Typically the current permits allow
certain non-stormwater discharges in the storm drain system as long as the discharges are
not significant sources of pollutants. In this context the following non-stormwater
discharges are typically allowed:

- Diverted stream flows;

- Rising found waters;

- Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20));
- Uncontaminated pumped ground water;

- Foundation drains;

- Springs;

- Water from crawl space pumps;

- Footing drains;

- Air conditioning condensation;

- Flows from riparian habitats and wetlands;

- Water line and hydrant flushing ;

- Landscape irrigation;

- Planned and unplanned discharges from potable water sources;
- Irrigation water;

- Individual residential car washing; and

- Lawn watering.

Municipal facilities subject to industrial general permit requirements must include a
certification that the stormwater collection system has been tested or evaluated for the presence
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SC-10 Non-Stormwater Discharges

of non-stormwater discharges. The state’s General Industrial Stormwater Permit requires that
non-stormwater discharges be eliminated prior to implementation of the facility’s SWPPP.

Storm Drain Stenciling

m  Stencil storm drain inlets with a message to prohibit illegal dumpings, especially in areas
with waste handling facilities.

m  Encourage public reporting of improper waste disposal by a HOTLINE number stenciled
onto the storm drain inlet.

m  See Supplemental Information section of this fact sheet for further detail on stenciling
program approach.

Oil Recycling
m Contract collection and hauling of used oil to a private licensed used oil hauler/recycler.

= Comply with all applicable state and federal regulations regarding storage, handling, and
transport of petroleum products.

m  Create procedures for collection such as; collection locations and schedule, acceptable
containers, and maximum amounts accepted.

m The California Integrated Waste Management Board has a Recycling Hotline, (800) 553-
2962, that provides information and recycling locations for used oil.

Household Hazardous Waste

m  Provide household hazardous waste (HHW) collection facilities. Several types of collection
approaches are available including permanent, periodic, or mobile centers, curbside
collection, or a combination of these systems.

Training
m  Train municipal employees and contractors in proper and consistent methods for waste
disposal.

= Train municipal employees to recognize and report illegal dumping.
m  Train employees and subcontractors in proper hazardous waste management.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.

m  Properly dispose of spill cleanup material.
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Non-Stormwater Discharges SC-10

Other Considerations

m Federal Regulations (RCRA, SARA, CERCLA) and state regulations exist regarding the
disposal of hazardous waste.

m  Municipalities are required to have a used oil recycling element and a HHW element within
their integrated waste management plan.

= Significant liability issues are involved with the collection, handling, and disposal of HHW.

Examples

The City of Palo Alto has developed a public participation program for reporting dumping
violations. When a concerned citizen or public employee encounters evidence of illegal
dumping, a door hanger (similar in format to hotel “Do Not Disturb” signs) is placed on the
front doors in the neighborhood. The door hanger notes that a violation has occurred in the
neighborhood, informs the reader why illegal dumping is a problem, and notes that illegal
dumping carries a significant financial penalty. Information is also provided on what citizens
can do as well as contact numbers for more information or to report a violation.

The Port of Long Beach has a state of the art database incorporating storm drain infrastructure,
potential pollutant sources, facility management practices, and a pollutant tracking system.

The State Department of Fish and Game has a hotline for reporting violations called CalTIP (1-
800-952-5400). The phone number may be used to report any violation of a Fish and Game
code (illegal dumping, poaching, etc.).

The California Department of Toxic Substances Control’s Waste Alert Hotline, 1-800-69TOXIC,
can be used to report hazardous waste violations.

References and Resources
http://www.stormwatercenter.net/

California’s Nonpoint Source Program Plan http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Stormwater Pollution Control Manual - http://dnr.metrokc.gov/wlr/dss/spcm.htm

Orange County Stormwater Program,
http://www.ocwatersheds.com/stormwater/swp__introduction.asp

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(http://www.projectcleanwater.orq)

Santa Clara Valley Urban Runoff Pollution Prevention Program
http://www.scvurppp-w2k.com/pdf%20documents/PS_ICID.PDFE
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Spill Prevention, Control & Cleanup SC-11

Description

Spills and leaks, if not properly controlled, can adversely impact
the storm drain system and receiving waters. Due to the type of
work or the materials involved, many activities that occur either
at a municipal facility or as a part of municipal field programs
have the potential for accidental spills and leaks. Proper spill
response planning and preparation can enable municipal
employees to effectively respond to problems when they occur
and minimize the discharge of pollutants to the environment.

Approach
m  An effective spill response and control plan should include:

- Spill/leak prevention measures;
- Spill response procedures;

- Spill cleanup procedures;

- Reporting; and

- Training

= A well thought out and implemented plan can prevent
pollutants from entering the storm drainage system and can
be used as a tool for training personnel to prevent and
control future spills as well.

Pollution Prevention

m  Develop and implement a Spill Prevention Control and
Response Plan. The plan should include:
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SC-11 Spill Prevention, Control & Cleanup

- Adescription of the facility, the address, activities and materials involved

- ldentification of key spill response personnel

- ldentification of the potential spill areas or operations prone to spills/leaks
- ldentification of which areas should be or are bermed to contain spills/leaks

- Facility map identifying the key locations of areas, activities, materials, structural BMPs,
etc.

- Material handling procedures
- Spill response procedures including:
- Assessment of the site and potential impacts
- Containment of the material
- Notification of the proper personnel and evacuation procedures
- Clean up of the site
- Disposal of the waste material and
- Proper record keeping

Product substitution — use less toxic materials (i.e. use water based paints instead of oil
based paints)

Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
materials that are brought into the facility or into the field.

Suggested Protocols
Spill/Leak Prevention Measures

If possible, move material handling indoors, under cover, or away from storm drains or
sensitive water bodies.

Properly label all containers so that the contents are easily identifiable.
Berm storage areas so that if a spill or leak occurs, the material is contained.

Cover outside storage areas either with a permanent structure or with a seasonal one such as
a tarp so that rain can not come into contact with the materials.

Check containers (and any containment sumps) often for leaks and spills. Replace
containers that are leaking, corroded, or otherwise deteriorating with containers in good
condition. Collect all spilled liquids and properly dispose of them.
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Spill Prevention, Control & Cleanup SC-11

m Store, contain and transfer liquid materials in such a manner that if the container is
ruptured or the contents spilled, they will not discharge, flow or be washed into the storm
drainage system, surface waters, or groundwater.

m  Place drip pans or absorbent materials beneath all mounted taps and at all potential drip
and spill locations during the filling and unloading of containers. Any collected liquids or
soiled absorbent materials should be reused/recycled or properly disposed of.

m  For field programs, only transport the minimum amount of material needed for the daily
activities and transfer materials between containers at a municipal yard where leaks and
spill are easier to control.

m If paved, sweep and clean storage areas monthly, do not use water to hose down the area
unless all of the water will be collected and disposed of properly.

m Install a spill control device (such as a tee section) in any catch basins that collect runoff
from any storage areas if the materials stored are oil, gas, or other materials that separate
from and float on water. This will allow for easier cleanup if a spill occurs.

m If necessary, protect catch basins while conducting field activities so that if a spill occurs, the
material will be contained.

Training
m  Educate employees about spill prevention, spill response and cleanup on a routine basis.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employees should have the tools and knowledge to immediately begin cleaning up a
spill if one should occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan if one is available.

m Training of staff from all municipal departments should focus on recognizing and reporting
potential or current spills/leaks and who they should contact.

m  Employees responsible for aboveground storage tanks and liquid transfers for large bulk
containers should be thoroughly familiar with the Spill Prevention Control and
Countermeasure Plan and the plan should be readily available.

Spill Response and Prevention
= Identify key spill response personnel and train employees on who they are.

m  Store and maintain appropriate spill cleanup materials in a clearly marked location near
storage areas; and train employees to ensure familiarity with the site’s spill control plan
and/or proper spill cleanup procedures.

m Locate spill cleanup materials, such as absorbents, where they will be readily accessible (e.g.
near storage and maintenance areas, on field trucks).
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SC-11 Spill Prevention, Control & Cleanup

m  Follow the Spill Prevention Control and Countermeasure Plan if one is available.

m Ifaspill occurs, notify the key spill response personnel immediately. If the material is
unknown or hazardous, the local fire department may also need to be contacted.

m |f safe to do so, attempt to contain the material and block the nearby storm drains so that the
area impacted is minimized. If the material is unknown or hazardous wait for properly
trained personnel to contain the materials.

m Perform an assessment of the area where the spill occurred and the downstream area that it
could impact. Relay this information to the key spill response and clean up personnel.

Spill Cleanup Procedures

m  Small non-hazardous spills
- Use arag, damp cloth or absorbent materials for general clean up of liquids
- Use brooms or shovels for the general clean up of dry materials

- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.

- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly
m Large non-hazardous spills
- Use absorbent materials for general clean up of liquids
- Use brooms, shovels or street sweepers for the general clean up of dry materials

- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.

- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly

m  For hazardous or very large spills, a private cleanup company or Hazmat team may need to
be contacted to assess the situation and conduct the cleanup and disposal of the materials.

m  Chemical cleanups of material can be achieved with the use of absorbents, gels, and foams.
Remove the adsorbent materials promptly and dispose of according to regulations.

m If the spilled material is hazardous, then the used cleanup materials are also hazardous and
must be sent to a certified laundry (rags) or disposed of as hazardous waste.

Reporting

m  Report any spills immediately to the identified key municipal spill response personnel.
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Spill Prevention, Control & Cleanup SC-11

m  Report spills in accordance with applicable reporting laws. Spills that pose an immediate
threat to human health or the environment must be reported immediately to the Office of
Emergency Service (OES)

m  Spills that pose an immediate threat to human health or the environment may also need to
be reported within 24 hours to the Regional Water Quality Control Board.

m Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour)

m  After the spill has been contained and cleaned up, a detailed report about the incident
should be generated and kept on file (see the section on Reporting below). The incident may
also be used in briefing staff about proper procedures

Other Considerations

m State regulations exist for facilities with a storage capacity of 10,000 gallons or more of
petroleum to prepare a Spill Prevention Control and Countermeasure Plan (SPCC) Plan
(Health & Safety Code Chapter 6.67).

m  State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, if permitted to do so, prohibiting any hard connections to
the storm drain.

Requirements
Costs
= Will vary depending on the size of the facility and the necessary controls.

m  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of wastes,
contaminated soil and water is very expensive

Maintenance

m  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs

Supplemental Information
Further Detail of the BMP
Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the response and containment of a spill. A good record keeping system
helps the municipality minimize incident recurrence, correctly respond with appropriate
containment and cleanup activities, and comply with legal requirements.

A record keeping and reporting system should be set up for documenting spills, leaks, and other
discharges, including discharges of hazardous substances in reportable quantities. Incident
records describe the quality and quantity of non-stormwater discharges to the storm drain.
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SC-11 Spill Prevention, Control & Cleanup

These records should contain the following information:

m  Date and time of the incident

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

m  Persons notified

m  Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

m The date and time the inspection was performed
= Name of the inspector

m Items inspected

m  Problems noted

m  Corrective action required

m Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Examples

The City of Palo Alto includes spill prevention and control as a major element of its highly
effective program for municipal vehicle maintenance shops.

References and Resources
King County Stormwater Pollution Control Manual - http://dnr.metrokc.gov/wlr/dss/spcm.htm

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp _introduction.asp

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
http://www.projectcleanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf
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Building & Grounds Maintenance SC-41
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Stormwater runoff from building and grounds maintenance
activities can be contaminated with toxic hydrocarbons in
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landscape management practices, preventing and cleaning up Oxygen Demanding
spills immediately, keeping debris from entering the storm
drains, and maintaining the stormwater collection system.

Sediment
Nutrients
Trash
Metals
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Approach
Pollution Prevention

m  Switch to non-toxic chemicals for maintenance when
possible.

m  Choose cleaning agents that can be recycled.

m  Encourage proper lawn management and landscaping,
including use of native vegetation.

m  Encourage use of Integrated Pest Management techniques for
pest control.

m  Encourage proper onsite recycling of yard trimmings.

m  Recycle residual paints, solvents, lumber, and other material
as much as possible.
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SC-41 Building & Grounds Maintenance

Suggested Protocols
Pressure Washing of Buildings, Rooftops, and Other Large Objects

In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a waste water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

If soaps or detergents are not used, and the surrounding area is paved, wash water runoff
does not have to be collected but must be screened. Pressure washers must use filter fabric
or some other type of screen on the ground and/or in he catch basin to trap the particles in
wash water runoff.

If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement. Ensure that this practice does
not kill grass.

Landscaping Activities

Do not apply any chemicals (insecticide, herbicide, or fertilizer) directly to surface waters,
unless the application is approved and permitted by the state.

Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures on exposed soils.

Check irrigation schedules so pesticides will not be washed away and to minimize non-
stormwater discharge.

Building Repair, Remodeling, and Construction

Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

Clean paint brushes and tools covered with water-based paints in sinks connected to
sanitary sewers or in portable containers that can be dumped into a sanitary sewer drain.
Brushes and tools covered with non-water-based paints, finishes, or other materials must be
cleaned in a manner that enables collection of used solvents (e.g., paint thinner, turpentine,
etc.) for recycling or proper disposal.
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Building & Grounds Maintenance SC-41

Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. The
containment device(s) must be in place at the beginning of the work day, and accumulated
dirty runoff and solids must be collected and disposed of before removing the containment
device(s) at the end of the work day.

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. In which case you should direct the water through
hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover with secondary containment during precipitation events
and when not in use. A cover would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water; do not put it in the storm
drain, pour over landscaped areas.

Use hand or mechanical weeding where practical.

Fertilizer and Pesticide Management

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

Follow manufacturers’ recommendations and label directions. Pesticides must never be
applied if precipitation is occuring or predicted. Do not apply insecticides within 100 feet of
surface waters such as lakes, ponds, wetlands, and streams.

Use less toxic pesticides that will do the job, whenever possible. Avoid use of copper-based
pesticides if possible.

Do not use pesticides if rain is expected.

Do not mix or prepare pesticides for application near storm drains.
Use the minimum amount needed for the job.

Calibrate fertilizer distributors to avoid excessive application.

Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.
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SC-41 Building & Grounds Maintenance

m  Apply pesticides only when wind speeds are low.
m  Work fertilizers into the soil rather than dumping or broadcasting them onto the surface.
m Irrigate slowly to prevent runoff and then only as much as is needed.

m Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Dispose of empty pesticide containers according to the instructions on the container label.

m  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

m  Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

Training
m Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution.

m  Train employees and contractors in proper techniques for spill containment and cleanup.

m  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations
m Alternative pest/weed controls may not be available, suitable, or effective in many cases.
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Building & Grounds Maintenance SC-41

Requirements
Costs
m  Overall costs should be low in comparison to other BMPs.

Maintenance

m  Sweep paved areas regularly to collect loose particles, and wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

Supplemental Information
Further Detail of the BMP
Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable piping
but it is subject to rusting and results in lower quality water. Initially the black iron pipe has an
oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time, typically a year, between flushes and may accumulate iron, manganese, lead, copper,
nickel and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

King County - ftp://dnr.metrokc.gov/wlr/dss/spcm/Chapter%203.PDF

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp_introduction.asp

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Association (BASSMA) http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA) http://www.basmaa.org/

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) -
http://www.projectcleanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf
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Housekeeping Practices

. Objectives
Description
Promote efficient and safe housekeeping practices (storage, use, m Cover
and cleanup) when handling potentially harmful materials such m Contain
as fertilizers, pesticides, cleaning solutions, paint products, = Educate

automotive products, and swimming pool chemicals. Related

information is provided in BMP fact sheets SC-11 Spill
Prevention, Control & Cleanup and SC-34 Waste Handling &

Reduce/Minimize

Disposal.

Approach
Pollution Prevention

Purchase only the amount of material that will be needed for
foreseeable use. In most cases this will result in cost savings
in both purchasing and disposal. See SC-61 Safer Alternative
Products for additional information.

Be aware of new products that may do the same job with less

Product Substitution

SC-60

environmental risk and for less or the equivalent cost. Total Targeted Constituents

cost must be used here; this includes purchase price,
transportation costs, storage costs, use related costs, clean up
costs and disposal costs.

Sediment
Nutrients
Trash

Suggested Protocols Metals
General Bacteria

Oil and Grease
Keep work sites clean and orderly. Remove debrisinatimely  Organics
fashion. Sweep the area. Oxygen Demanding

Dispose of wash water, sweepings, and sediments, properly.
Recycle or dispose of fluids properly.

Establish a daily checklist of office, yard and plant areas to
confirm cleanliness and adherence to proper storage and
security. Specific employees should be assigned specific
inspection responsibilities and given the authority to remedy
any problems found.

Post waste disposal charts in appropriate locations detailing
for each waste its hazardous nature (poison, corrosive,
flammable), prohibitions on its disposal (dumpster, drain,
sewer) and the recommended disposal method (recycle,
sewer, burn, storage, landfill).

Summarize the chosen BMPs applicable to your operation and
post them in appropriate conspicuous places.
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SC-60 Housekeeping Practices

m  Require a signed checklist from every user of any hazardous material detailing amount
taken, amount used, amount returned and disposal of spent material.

m Do a before audit of your site to establish baseline conditions and regular subsequent audits
to note any changes and whether conditions are improving or deteriorating.

m  Keep records of water, air and solid waste quantities and quality tests and their disposition.

m  Maintain a mass balance of incoming, outgoing and on hand materials so you know when
there are unknown losses that need to be tracked down and accounted for.

m  Use and reward employee suggestions related to BMPs, hazards, pollution reduction, work
place safety, cost reduction, alternative materials and procedures, recycling and disposal.

m Have, and review regularly, a contingency plan for spills, leaks, weather extremes etc. Make
sure all employees know about it and what their role is so that it comes into force
automatically.

Training
m Train all employees, management, office, yard, manufacturing, field and clerical in BMPs
and pollution prevention and make them accountable.

= Train municipal employees who handle potentially harmful materials in good housekeeping
practices.

m  Train personnel who use pesticides in the proper use of the pesticides. The California
Department of Pesticide Regulation license pesticide dealers, certify pesticide applicators
and conduct onsite inspections.

m  Train employees and contractors in proper techniques for spill containment and cleanup.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
if one should occur.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Keep your Spill Prevention Control and Countermeasure (SPCC) plant up-to-date, and
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations
m  There are no major limitations to this best management practice.

m  There are no regulatory requirements to this BMP. EXxisting regulations already require
municipalities to properly store, use, and dispose of hazardous materials
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Housekeeping Practices SC-60

Requirements
Costs

= Minimal cost associated with this BMP. Implementation of good housekeeping practices
may result in cost savings as these procedures may reduce the need for more costly BMPs.

Maintenance

= Ongoing maintenance required to keep a clean site. Level of effort is a function of site size
and type of activities.

Supplemental Information
Further Detail of the BMP

m The California Integrated Waste Management Board’s Recycling Hotline, 1-800-553-2962,
provides information on household hazardous waste collection programs and facilities.

Examples

There are a number of communities with effective programs. The most pro-active include Santa
Clara County and the City of Palo Alto, the City and County of San Francisco, and the
Municipality of Metropolitan Seattle (Metro).

References and Resources

British Columbia Lake Stewardship Society. Best Management Practices to Protect Water
Quality from Non-Point Source Pollution. March 2000.
http://www.nalms.org/bclss/bmphome.html#bmp

King County Stormwater Pollution Control Manual - http://dnr.metrokc.gov/wlr/dss/spcm.htm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities, Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July,
1998, Revised by California Coastal Commission, February 2002.

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp __introduction.asp

San Mateo STOPPP - (http://stoppp.tripod.com/bmp.html)
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Plaza and Sidewalk Cleaning

Description

Pollutants on sidewalks and other pedestrian traffic areas and
plazas are typically due to littering and vehicle use. This fact
sheet describes good housekeeping practices that can be
incorporated into the municipality’s existing cleaning and
maintenance program.

Approach
Pollution Prevention

Use dry cleaning methods whenever practical for surface
cleaning activities.

Use the least toxic materials available (e.g. water based
paints, gels or sprays for graffiti removal).

Suggested Protocols
Surface Cleaning

Regularly broom (dry) sweep sidewalk, plaza and parking lot
areas to minimize cleaning with water.

Dry cleanup first (sweep, collect, and dispose of debris and
trash) when cleaning sidewalks or plazas, then wash with or
without soap.

Block the storm drain or contain runoff when cleaning with
water. Discharge wash water to landscaping or collect water
and pump to a tank or discharge to sanitary sewer if allowed.
(Permission may be required from local sanitation district.)
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SC-71 Plaza and Sidewalk Cleaning_

m  Block the storm drain or contain runoff when washing parking areas, driveways or drive-
throughs. Use absorbents to pick up oil; then dry sweep. Clean with or without soap.
Collect water and pump to a tank or discharge to sanitary sewer if allowed. Street Repair
and Maintenance.

Graffiti Removal
= Avoid graffiti abatement activities during rain events.

m Implement the procedures under Painting and Paint Removal in SC-70 Roads, Streets, and
Highway Operation and Maintenance fact sheet when graffiti is removed by painting over.

m Direct runoff from sand blasting and high pressure washing (with no cleaning agents) into a
dirt or landscaped area after treating with an appropriate filtering device.

m  Plug nearby storm drain inlets and vacuum/pump wash water to the sanitary sewer if
authorized to do so if a graffiti abatement method generates wash water containing a
cleaning compound (such as high pressure washing with a cleaning compound). Ensure that
a non-hazardous cleaning compound is used or dispose as hazardous waste, as appropriate.

Surface Removal and Repair
m  Schedule surface removal activities for dry weather if possible.
m  Avoid creating excess dust when breaking asphalt or concrete.

m  Take measures to protect nearby storm drain inlets prior to breaking up asphalt or concrete
(e.g. place hay bales or sand bags around inlets). Clean afterwards by sweeping up as much
material as possible.

m Designate an area for clean up and proper disposal of excess materials.

m  Remove and recycle as much of the broken pavement as possible to avoid contact with
rainfall and stormwater runoff.

m  When making saw cuts in pavement, use as little water as possible. Cover each storm drain
inlet completely with filter fabric during the sawing operation and contain the slurry by
placing straw bales, sandbags, or gravel dams around the inlets. After the liquid drains or
evaporates, shovel or vacuum the slurry residue from the pavement or gutter and remove
from site.

m  Always dry sweep first to clean up tracked dirt. Use a street sweeper or vacuum truck. Do
not dump vacuumed liquid in storm drains. Once dry sweeping is complete, the area may be
hosed down if needed. Wash water should be directed to landscaping or collected and
pumped to the sanitary sewer if allowed.

Concrete Installation and Repair

m  Schedule asphalt and concrete activities for dry weather.

2of 5 California Stormwater BMP Handbook January 2003

Municipal
www.cabmphandbooks.com



Plaza and Sidewalk Cleaning SC-71

Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas).

Limit the amount of fresh concrete or cement mortar mixed, mix only what is needed for the
job.

Store concrete materials under cover, away from drainage areas. Secure bags of cement after
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm
drains, rainfall, and runoff.

Return leftover materials to the transit mixer. Dispose of small amounts of hardened excess
concrete, grout, and mortar in the trash.

Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile, or dispose in the trash.

Protect applications of fresh concrete from rainfall and runoff until the material has dried.
Do not allow excess concrete to be dumped onsite, except in designated areas.

Wash concrete trucks off site or in designated areas on site designed to preclude discharge of
wash water to drainage system.

Controlling Litter

Post “No Littering” signs and enforce anti-litter laws.

Provide litter receptacles in busy, high pedestrian traffic areas of the community, at
recreational facilities, and at community events.

Cover litter receptacles and clean out frequently to prevent leaking/spillage or overflow.

Clean parking lots on a regular basis with a street sweeper.

Training

Provide regular training to field employees and/or contractors regarding surface cleaning
and proper operation of equipment.

Train employee and contractors in proper techniques for spill containment and cleanup.

Use a training log or similar method to document training.

Spill Response and Prevention

Refer to SC-11, Spill Prevention, Control & Cleanup.
Have spill cleanup materials readily available and in a known location.
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.
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SC-71 Plaza and Sidewalk Cleaning_

Other Considerations

m Limitations related to sweeping activities at large parking facilities may include current
sweeper technology to remove oil and grease.

m  Surface cleaning activities that require discharges to the local sewering agency will require
coordination with the agency.

m  Arrangements for disposal of the swept material collected must be made, as well as accurate
tracking of the areas swept and the frequency of sweeping.

Requirements
Costs

m  The largest expenditures for sweeping and cleaning of sidewalks, plazas, and parking lots are
in staffing and equipment. Sweeping of these areas should be incorporated into street
sweeping programs to reduce costs.

Maintenance
Not applicable

Supplemental Information

Further Detail of the BMP

Community education, such as informing residents about their options for recycling and waste
disposal, as well as the consequences of littering, can instill a sense of citizen responsibility and
potentially reduce the amount of maintenance required by the municipality.

Additional BMPs that should be considered for parking lot areas include:

m  Allow sheet runoff to flow into biofilters (vegetated strip and swale) and infiltration devices.
m Utilize sand filters or oleophilic collectors for oily waste in low concentrations.

= Arrange rooftop drains to prevent drainage directly onto paved surfaces.

m  Design lot to include semi-permeable hardscape.

m  Structural BMPs such as storm drain inlet filters can be very effective in reducing the
amount of pollutants discharged from parking facilities during periods of rain.

References and Resources

Bay Area Stormwater Management Agencies Association (BASMAA). 1996. Pollution From
Surface Cleaning Folder http://www.basmaa.org

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.
1998.
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Plaza and Sidewalk Cleaning SC-71

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp _introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. Maintenance Best
Management Practices for the Construction Industry. Brochures: Landscaping, Gardening, and
Pool; Roadwork and Paving; and Fresh Concrete and Mortar Application. June 2001.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Plan. 2001.
Municipal Activities Model Program Guidance. November.
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Landscape Maintenance SC-73

Objectives

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Description Sediment
Landscape maintenance activities include vegetation removal; Nutrients
herbicide and insecticide application; fertilizer application; Trash
watering; and other gardening and lawn care practices. Metals
Vegetation control typically involves a combination of chemical Bacteria
(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute pollutants  organics

to the storm drain system. The major objectives of this BMP are Oxygen Demanding
to minimize the discharge of pesticides, herbicides and fertilizers

to the storm drain system and receiving waters; prevent the

disposal of landscape waste into the storm drain system by

collecting and properly disposing of clippings and cuttings, and

educating employees and the public.

Approach

Pollution Prevention

m Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m  Choose low water using flowers, trees, shrubs, and
groundcover.

m  Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

m  Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.
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SC-73 Landscape Maintenance

m  Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

m  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

m  Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m  Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

m  Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

m  Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

m  Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

m Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

m Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

m  Consider using low water use groundcovers when planting or replanting.

Waste Management

m  Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

m  Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.
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Landscape Maintenance SC-73

Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

Where practical, use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- Incases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.
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SC-73 Landscape Maintenance

m  Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

m Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

m Do not mix or prepare pesticides for application near storm drains.

m  Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

m  Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
m  Periodically test soils for determining proper fertilizer use.

m  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

m  Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m  Dispose of empty pesticide containers according to the instructions on the container label.
Inspection

m Inspectirrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

m Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

m  Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

m  Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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Landscape Maintenance SC-73

m  Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

m  Use atraining log or similar method to document training.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m  The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

m  All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m  Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address IPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
http://dnr.metrokc.gov/wlr/dss/spcm.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http://ladpw.org/wmd/npdes/model_links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.
1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp__introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of
Wastewater Management. On-line: http://www.epa.gov/npdes/menuofbmps/poll_8.htm

6 of 6 California Stormwater BMP Handbook January 2003

Municipal
www.cabmphandbooks.com



Drainage System Maintenance SC-74

Objectives
m Contain
m Educate

m Reduce/Minimize

Photo Credit: Geoff Brosseau

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff that may contain Sediment
certain pollutants. Maintaining catch basins, stormwater inlets, Nutrients
and other stormwater conveyance structures on a regular basis Trash
will remove pollutants, prevent clogging of the downstream
conveyance system, restore catch basins’ sediment trapping
capacity, and ensure the system functions properly hydraulically
to avoid flooding.

Targeted Constituents

Metals

Bacteria

Oil and Grease
Organics
Approach Oxygen Demanding
Suggested Protocols

Catch Basins/Inlet Structures

NNRNRNNANANN

m  Municipal staff should regularly inspect facilities to ensure
the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC-75 Waste
Handling and Disposal).

m Clean catch basins, storm drain inlets, and other conveyance
structures in high pollutant load areas just before the wet
season to remove sediments and debris accumulated during
the summer.
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SC-74 Drainage System Maintenance

m  Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.
m  Record the amount of waste collected.

m  Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m Dewater the wastes with outflow into the sanitary sewer if permitted. Water should be
treated with an appropriate filtering device prior to discharge to the sanitary sewer. If
discharge to the sanitary sewer is not allowed, water should be pumped or vacuumed to a
tank and properly disposed of. Do not dewater near a storm drain or stream.

m  Except for small communities with relatively few catch basins that may be cleaned manually,
most municipalities will require mechanical cleaners such as eductors, vacuums, or bucket
loaders.

Storm Drain Conveyance System

m Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

m  Collect flushed effluent and pump to the sanitary sewer for treatment.
Pump Stations
m Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge from cleaning a storm drain pump station or other facility to reach
the storm drain system.

m  Conduct quarterly routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

m  Sample collected sediments to determine if landfill disposal is possible, or illegal discharges
in the watershed are occurring.

Open Channel

m  Consider modification of storm channel characteristics to improve channel hydraulics, to
increase pollutant removals, and to enhance channel/creek aesthetic and habitat value.

m  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
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Drainage System Maintenance SC-74

(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS

Illicit Connections and Discharges

During routine maintenance of conveyance system and drainage structures field staff should
look for evidence of illegal discharges or illicit connections:

- Is there evidence of spills such as paints, discoloring, etc.
- Are there any odors associated with the drainage system
- Record locations of apparent illegal discharges/illicit connections

- Track flows back to potential dischargers and conduct aboveground inspections. This can
be done through visual inspection of up gradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Once the origin of flow is established, require illicit discharger to eliminate the discharge.

Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping

Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

Establish a system for tracking incidents. The system should be designed to identify the
following:

- lllegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

Refer to fact sheet SC-10 Non-Stormwater Discharges.
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SC-74 Drainage System Maintenance

m The State Department of Fish and Game has a hotline for reporting violations called Cal TIP
(1-800-952-5400). The phone number may be used to report any violation of a Fish and
Game code (illegal dumping, poaching, etc.).

m  The California Department of Toxic Substances Control’s Waste Alert Hotline, 1-800-
69TOXIC, can be used to report hazardous waste violations.

Training
m  Train crews in proper maintenance activities, including record keeping and disposal.

m  Only properly trained individuals are allowed to handle hazardous materials/wastes.

= Train municipal employees from all departments (public works, utilities, street cleaning,
parks and recreation, industrial waste inspection, hazardous waste inspection, sewer
maintenance) to recognize and report illegal dumping.

m  Train municipal employees and educate businesses, contractors, and the general public in
proper and consistent methods for disposal.

m  Train municipal staff regarding non-stormwater discharges (See SC-10 Non-Stormwater
Discharges).

Spill Response and Prevention
m  Refer to SC-11, Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m  Cleanup activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

m  Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and disposal of flushed
effluent to sanitary sewer may be prohibited in some areas.

m  Regulations may include adoption of substantial penalties for illegal dumping and disposal.

m  Municipal codes should include sections prohibiting the discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

m  Private property access rights may be needed to track illegal discharges up gradient.
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Drainage System Maintenance SC-74

m  Requirements of municipal ordinance authority for suspected source verification testing for
illicit connections necessary for guaranteed rights of entry.

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget. A careful study of cleaning effectiveness should be undertaken before increased
cleaning is implemented. Catch basin cleaning costs are less expensive if vacuum street
sweepers are available; cleaning catch basins manually can cost approximately twice as
much as cleaning the basins with a vacuum attached to a sweeper.

m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary. Encouraging reporting of illicit discharges by
employees can offset costs by saving expense on inspectors and directing resources more
efficiently. Some programs have used funds available from “environmental fees” or special
assessment districts to fund their illicit connection elimination programs.

Maintenance
m  Two-person teams may be required to clean catch basins with vactor trucks.

m ldentifying illicit discharges requires teams of at least two people (volunteers can be used),
plus administrative personnel, depending on the complexity of the storm sewer system.

m  Arrangements must be made for proper disposal of collected wastes.

m  Requires technical staff to detect and investigate illegal dumping violations, and to
coordinate public education.

Supplemental Information
Further Detail of the BMP
Storm Drain flushing

Sanitary sewer flushing is a common maintenance activity used to improve pipe hydraulics and
to remove pollutants in sanitary sewer systems. The same principles that make sanitary sewer
flushing effective can be used to flush storm drains. Flushing may be designed to hydraulically
convey accumulated material to strategic locations, such as to an open channel, to another point
where flushing will be initiated, or over to the sanitary sewer and on to the treatment facilities,
thus preventing re-suspension and overflow of a portion of the solids during storm events.
Flushing prevents “plug flow” discharges of concentrated pollutant loadings and sediments. The
deposits can hinder the designed conveyance capacity of the storm drain system and potentially
cause backwater conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
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SC-74 Drainage System Maintenance

cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, releasing the backed up water and resulting in the cleaning of the storm drain segment.

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well
downstream, may be used to re-collect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to re-collect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75 percent for organics and 55-65 percent for dry weather grit/inorganic material. The percent
removal efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but
fire hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm drain flushing.

Flow Management

Flow management has been one of the principal motivations for designing urban stream
corridors in the past. Such needs may or may not be compatible with the stormwater quality
goals in the stream corridor.

Downstream flood peaks can be suppressed by reducing through flow velocity. This can be
accomplished by reducing gradient with grade control structures or increasing roughness with
boulders, dense vegetation, or complex banks forms. Reducing velocity correspondingly
increases flood height, so all such measures have a natural association with floodplain open
space. Flood elevations laterally adjacent to the stream can be lowered by increasing through
flow velocity.

However, increasing velocity increases flooding downstream and inherently conflicts with
channel stability and human safety. Where topography permits, another way to lower flood
elevation is to lower the level of the floodway with drop structures into a large but subtly
excavated bowl where flood flows we allowed to spread out.

Stream Corridor Planning

Urban streams receive and convey stormwater flows from developed or developing watersheds.
Planning of stream corridors thus interacts with urban stormwater management programs. If
local programs are intended to control or protect downstream environments by managing flows
delivered to the channels, then it is logical that such programs should be supplemented by
management of the materials, forms, and uses of the downstream riparian corridor. Any
proposal for steam alteration or management should be investigated for its potential flow and
stability effects on upstream, downstream, and laterally adjacent areas. The timing and rate of
flow from various tributaries can combine in complex ways to alter flood hazards. Each section
of channel is unique, influenced by its own distribution of roughness elements, management
activities, and stream responses.
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Drainage System Maintenance SC-74

Flexibility to adapt to stream features and behaviors as they evolve must be included in stream
reclamation planning. The amenity and ecology of streams may be enhanced through the
landscape design options of 1) corridor reservation, 2) bank treatment, 3) geomorphic
restoration, and 4) grade control.

Corridor reservation - Reserving stream corridors and valleys to accommodate natural stream
meandering, aggradation, degradation, and over bank flows allows streams to find their own
form and generate less ongoing erosion. In California, open stream corridors in recent urban
developments have produced recreational open space, irrigation of streamside plantings, and
the aesthetic amenity of flowing water.

Bank treatment - The use of armoring, vegetative cover, and flow deflection may be used to
influence a channel’s form, stability, and biotic habitat. To prevent bank erosion, armoring can
be done with rigid construction materials, such as concrete, masonry, wood planks and logs,
riprap, and gabions. Concrete linings have been criticized because of their lack of provision of
biotic habitat. In contrast, riprap and gabions make relatively porous and flexible linings.
Boulders, placed in the bed reduce velocity and erosive power.

Riparian vegetation can stabilize the banks of streams that are at or near a condition of
equilibrium. Binding networks of roots increase bank shear strength. During flood flows,
resilient vegetation is forced into erosion-inhibiting mats. The roughness of vegetation leads to
lower velocity, further reducing erosive effects. Structural flow deflection can protect banks
from erosion or alter fish habitat. By concentrating flow, a deflector causes a pool to be scoured
in the bed.

Geomorphic restoration — Restoration refers to alteration of disturbed streams so their form
and behavior emulate those of undisturbed streams. Natural meanders are retained, with
grading to gentle slopes on the inside of curves to allow point bars and riffle-pool sequences to
develop. Trees are retained to provide scenic quality, biotic productivity, and roots for bank
stabilization, supplemented by plantings where necessary.

A restorative approach can be successful where the stream is already approaching equilibrium.
However, if upstream urbanization continues new flow regimes will be generated that could
disrupt the equilibrium of the treated system.

Grade Control - A grade control structure is a level shelf of a permanent material, such as stone,
masonry, or concrete, over which stream water flows. A grade control structure is called a sill,
weir, or drop structure, depending on the relation of its invert elevation to upstream and
downstream channels.

Asill is installed at the preexisting channel bed elevation to prevent upstream migration of nick
points. It establishes a firm base level below which the upstream channel can not erode.

A weir or check dam is installed with invert above the preexisting bed elevation. A weir raises
the local base level of the stream and causes aggradation upstream. The gradient, velocity, and
erosive potential of the stream channel are reduced. A drop structure lowers the downstream
invert below its preexisting elevation, reducing downstream gradient and velocity. Weirs and
drop structure control erosion by dissipating energy and reducing slope velocity.
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SC-74 Drainage System Maintenance

When carefully applied, grade control structures can be highly versatile in establishing human
and environmental benefits in stabilized channels. To be successful, application of grade control
structures should be guided by analysis of the stream system both upstream and downstream
from the area to he reclaimed.

Examples

The California Department of Water Resources began the Urban Stream Restoration Program in
1985. The program provides grant funds to municipalities and community groups to implement
stream restoration projects. The projects reduce damages from streambank aid watershed
instability arid floods while restoring streams’ aesthetic, recreational, and fish and wildlife
values.

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve continuity of
usable park land across the channel of small boulders at the base of the slopes.

The San Diego River is a large, vegetative lined channel, which was planted in a variety of
species to support riparian wildlife while stabilizing the steep banks of the floodway.

References and Resources

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line:
http://ladpw.org/wmd/npdes/public_TC.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.
1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp__introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) Municipal Activities Model Program Guidance. 2001. Project Clean Water.
November.

United States Environmental Protection Agency (USEPA). 1999. Stormwater Management Fact
Sheet Non-stormwater Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water,
Washington, D.C. September.

United States Environmental Protection Agency (USEPA). 1999. Stormwater O&M Fact Sheet
Catch Basin Cleaning. EPA 832-F-99-011. Office of Water, Washington, D.C. September.
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Drainage System Maintenance SC-74

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations lllegal Dumping Control. On line:
http://www.epa.gov/npdes/menuofbmps/poll_7.htm

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll_16.htm
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Water & Sewer Utility Maintenance SC-76

Description

Although the operation and maintenance of public utilities are
not considered chronic sources of stormwater pollution, some
activities and accidents can result in the discharge of pollutants
that can pose a threat to both human health and the quality of
receiving waters if they enter the storm drain system. Sewage
incident response and investigation may involve a coordinated
effort between staff from a number of different
departments/agencies. Cities that do not provide maintenance
of water and sewer utilities must coordinate with the contracting
agency responsible for these activities and ensure that these
model procedures are followed.

Approach

Pollution Prevention

Inspect potential non-stormwater discharge flow paths and
clear/cleanup any debris or pollutants found (i.e. remove trash,
leaves, sediment, and wipe up liquids, including oil spills).

Suggested Protocols
Water Line Maintenance and Cleaning

Procedures can be employed to reduce pollutants from
discharges associated with water utility operation and
maintenance activities. Planned discharges may include fire
hydrant testing, flushing water supply mains after new
construction, flushing lines due to complaints of taste and odor,
dewatering mains for maintenance work. Unplanned discharges

from treated, recycled water, raw water, and groundwater systems

operation and maintenance activities can occur from water main
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SC-76 Water & Sewer Utilit_y Maintenance

breaks, sheared fire hydrants, equipment malfunction, and operator error.
Planned discharges
m ldentify a suitable discharge option in the following order of preference:
- Apply to the land.
- Reuse water for dust suppression, irrigation, or construction compaction.
- Discharge to a sanitary sewer system with approval.

- Discharge to the storm drain system using applicable pollution control measures. (Only
available to clean water discharges such as water main/ water storage tank/water
hydrant flushing).

m If water is discharged to a storm drain, control measures must be put in place to control
potential pollutants (i.e. sediment, chlorine, etc.). Examples of some storm drain protection
options include:

- Silt fence — appropriate where the inlet drains a relatively flat area.

- Gravel and wire mesh sediment filter — Appropriate where concentrated flows are
expected.

- Wooden weir and fabric — use at curb inlets where a compact installation is desired.

m  Prior to discharge, inspect discharge flow path and clear/cleanup any debris or pollutants
found (i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills).

m  General Design considerations for inlet protection devices include the following:

- The device should be constructed such that cleaning and disposal of trapped sediment is
made easy, while minimizing interference with discharge activities.

- Devices should be constructed so that any standing water resulting from the discharge
will not cause excessive inconvenience or flooding/damage to adjacent land or
structures.

m  The effectiveness of control devices must be monitored during the discharge period and any
necessary repairs or modifications made.

Unplanned Discharges
m  Stop the discharge as quickly as possible.
m Inspect flow path of the discharged water:

- ldentify erodible areas which may need to be repaired or protected during subsequent
repairs or corrective actions
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Water & Sewer Utility Maintenance SC-76

- ldentify the potential for pollutants to be washed into the waterway

m If repairs or corrective action will cause additional discharges of water, select the
appropriate procedures for erosion control, chlorine residual, turbidity, and chemical
additives. Prevent potential pollutants from entering the flow path.

Sanitary Sewer Maintenance

Applicable to municipalities who own and operated a sewage collection system. Facilities that
are covered under this program include sanitary sewer pipes and pump stations owned and
operated by a municipality. The owner of the sanitary sewer facilities is the entity responsible for
carrying out this prevention and response program.

m Clean sewer lines on a regular basis to remove grease, grit, and other debris that may lead to
sewer backups.

m Establish routine maintenance program. Cleaning should be conducted at an established
minimum frequency and more frequently for problem areas such as restaurants that are
identified

m Cleaning activities may require removal of tree roots and other identified obstructions.

m  During routine maintenance and inspection note the condition of sanitary sewer structures
and identify areas that need repair or maintenance. Items to note may include the following:

- Cracked/deteriorating pipes

- Leaking joints/seals at manhole

- Frequent line plugs

- Line generally flows at or near capacity
- Suspected infiltration or exfiltration.

m  Prioritize repairs based on the nature and severity of the problem. Immediate clearing of
blockage or repair is required where an overflow is currently occurring or for urgent
problems that may cause an imminent overflow (e.g. pump station failures, sewer line
ruptures, sewer line blockages). These repairs may be temporary until scheduled or capital
improvements can be completed.

m  Review previous sewer maintenance records to help identify “hot spots” or areas with
frequent maintenance problems and locations of potential system failure.

Spills and Overflows

m ldentify and track sanitary sewer discharges. ldentify dry weather infiltration and inflow
first. Wet weather overflow connections are very difficult to locate.
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SC-76 Water & Sewer Utilit_y Maintenance

Locate wet weather overflows and leaking sanitary sewers using conventional source
identification techniques such as monitoring and field screening. Techniques used to
identify other illicit connection sources can also be used for sewer system evaluation surveys
(see SC74 Drainage System Operation and Maintenance).

Implement community awareness programs for monitoring sanitary sewer wet weather
overflows. A citizen’s hotline for reporting observed overflow conditions should be
established to supplement field screening efforts.

Establish lead department/agency responsible for spill response and containment. Provide
coordination within departments.

When a spill, leak, and/or overflow occurs and when disinfecting a sewage contaminated
area, take every effort to ensure that the sewage, disinfectant and/or sewage treated with the
disinfectant is not discharged to the storm drain system or receiving waters. Methods may
include:

- Blocking storm drain inlets and catch basins

- Containing and diverting sewage and disinfectant away from open channels and other
storm drain fixtures (using sandbags, inflatable dams, etc.)

- Removing the material with vacuum equipment
Record required information at the spill site.
Perform field tests as necessary to determine the source of the spill.

Develop notification procedures regarding spill reporting.

Septic Systems

Ensure that homeowners, installers, and inspectors are educated in proper maintenance of
septic systems. This may require coordination with staff from other departments. Outreach
to homeowners should include inspection reminders informing then that inspection and
perhaps maintenance is due for their systems. Recommend that the system be inspected
annually and pumped-out regularly.

Programs which seek to address failing septic systems should consider using field screening
to pinpoint areas where more detailed onsite inspection surveys are warranted.

Training

Conduct annual training of water utility personnel and service contractors. (field screening,
sampling, smoke/dye testing, TV inspection).

OSHA-required Health and Safety Training 29 CFR 1910.120 plus annual Refresher Training
(as needed).

OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and federal OSHA
29 CFR 1910.146).
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Water & Sewer Utility Maintenance SC-76

Spill Response and Prevention

See previous section regarding spills and overflows.

Refer to SC-11, Spill Prevention, Control & Cleanup.

Have spill cleanup materials readily available and in a known location.
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.

Other Considerations

Enact ordinance granting “right-of-entry” to locate potentially responsible parties for sewer
overflows.

Reliance on individual onsite inspection to detect failed septic systems can be a major
limitation. The individual onsite inspection is very labor-intensive and requires access to
private property to pinpoint the exact location of the failing system.

A significant limitation to correcting failing septic systems is the lack of techniques available
for detecting individual failed septic systems.

Requirements
Costs

Departmental cooperation recommended for sharing or borrowing staff resources and
equipment from municipal wastewater department.

Infiltration, inflow, and wet weather overflows from sanitary sewers are very labor and
equipment intensive to locate.

The costs associated with detecting and correcting septic system failures are subject to a
number of factors, including availability of trained personnel, cost of materials, and the level
of follow-up required to fix the system problems.

Maintenance

Minimum 2-person teams to perform field screening and associated sampling.

Larger teams required for implementing other techniques (i.e. zinc chloride smoke testing,
fluorometric dye testing, television camera inspection and physical inspection with confined
space entry) to identify sewer system leaks.

Program coordination required for handling emergencies, record keeping, etc.

Many of the problems associated with improper use of septic systems may be attributed to
lack of user knowledge on operation and maintenance. Educational materials for
homeowners and training courses for installers and inspectors can reduce the incidence of
pollution from these widespread and commonly used pollution control devices.
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SC-76 Water & Sewer Utilit_y Maintenance

Supplemental Information
Further Detail of the BMP
Onsite Sewage Disposal Systems

New onsite sewage disposal systems should be designed, located, and installed away from open
waterbodies and sensitive resources such as wetlands and floodplains. A protective separation
between the OSDS and groundwater should also be established. OSDSs should be operated and
maintained to prevent surface water discharges and reduce pollutant loadings to groundwater.
Inspection of OSDSs should occur regularly and repairs made immediately. New or replacement
plumbing fixtures should be of the high efficiency type.

Typical Sanitary Sewer Problems

m Old and deteriorated main and lateral pipes - Sewers range in age from 30 to 100 years with
an average age of 50 years.

m  Cracked sewer pipes - Existing sewers are mostly clay pipes which can crack as they
deteriorate with age and also by earth movement.

m  Misaligned and open pipe joints - Most of the mortar used to seal the joints between sections
of clay pipe has deteriorated.

m  Undersized sewer pipe - The existing sewer system is overloaded due to new sewer hook-
ups, underground water infiltration, and illegal roof and/or yard drain connections.

m Defective manholes - Old manholes are made of bricks. Typical problems associated with
brick manholes are loose bricks, missing bricks, and misaligned manholes.

m  Missing and/or unrecorded sewer pipes and manholes - This problem is typical in the
easement/backline sewer. Sewer pipe locations shown on the sewer record map are different
from the actual sewer location.

= Sewer main under houses and other improvements - Complaints of sewer main alignment
crossing the house and other improvements. A solution to this problem requires an
agreement with the property owner for a new sewer easement at a relocated line.

Causes of Sanitary Sewer Backups
m  Root infiltration - Tree roots are a major cause of backups.
m  Water inflow/infiltration - Rain water entering the sewer pipe causes overflows.

m  Solids - Typical solids that buildup in the pipe and cause backups are grease, dirt, bones,
tampons, paper towels, diapers, broken dishware, garbage, concrete, and debris.

m Structural defects in pipes and manholes - Sags in the line, cracks, holes, protruding laterals,
misaligned pipe, offset joints are all possible causes of backups.
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Water & Sewer Utility Maintenance SC-76

Design Considerations

Sanitary sewer overflows can often be reduced or eliminated by a number of practices, in
addition to sewer system cleaning and maintenance, including the following:

m  Reducing infiltration and inflow through rehabilitation and repair of broken or leaking
sewer lines.

m Enlarging or upgrading the capacity of sewer lines, pump stations, or sewage treatment
plants.

m  Constructing wet weather storage and treatment facilities to treat excess flows.
m  Addressing SSOs during sewer system master planning and facilities planning.
Septic Systems

Two field screening techniques that have been used with success at identifying possible locations
of failing septic systems are the brightener test and color infrared (CIR) aerial photography. The
first involves the use of specific phosphorus-based elements found in many laundry products,
often called brighteners, as an indicator of the presence of failing onsite wastewater systems.
The second technique uses color infrared (CIR) aerial photography to characterize the
performance of septic systems. This method has been found to be a quick and cost-effective
method for assessing the potential impacts of failing systems and uses variations in vegetative
growth or stress patterns over septic system field lines to identify those systems that may
potentially be malfunctioning. Then a more detailed onsite visual and physical inspection will
confirm whether the system has truly failed and the extent of the repairs needed. These
inspections may be carried out by county health departments or other authorized personnel.

References and Resources

Alameda Countywide Clean Water Program on-line
http://www.ci.berkeley.ca.us/pw/Storm/stormala.html

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line:
http://ladpw.org/wmd/npdes/public_TC.cfm

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp__introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1998. Water Utility Operation
and Maintenance Discharge Pollution Prevention Plan. June

United States Environmental Protection Agency (USEPA). 2001. lllicit Discharge Detection
and Elimination. On-line: http://cfpub.epa.gov/npdes/stormwater/menuofbmps/illi_1.cfm
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United States Environmental Protection Agency (USEPA). 2001. Pollution Prevention/Good
Housekeeping for Municipal Operators Septic System Controls. On-line:
http://www.epa.gov/npdes/menuofbmps/poll_14.htm
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Project Name: TORREYANA CAMPUS CDP

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
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Project Name: TORREYANA CAMPUS CDP

Attachment 5
Drainage Report

Attach project's drainage report. Refer to Drainage Design Manual to determine the
reporting requirements.

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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HYDROLOGY/DRAINAGE STUDY
FOR
TORREYANA CAMPUS CDP

INTRODUCTION: The project proposes to demolish two existing buildings and construct two
new buildings, parking lot, and subsurface parking structure in La Jolla. The site is located at
11085-11095 Torreyana Rd, Assessor’s Parcel No. 430-010-30.

PRE-DEVELOPMENT CONDITIONS: The existing site sits upon a graded mesa at the end
of Torreyana Road. The drainage conveyance on the site is mostly impervious surfaces, with
various small planters for trees scattered amongst the parking lot. The site has existing downward
slopes along the north and south property boundaries and an upward slope to the east. The
drainage area includes approximately 4.5 acres which consists several basins that sheet-flow and
collect in a storm drain system on the site. The existing storm drain system confluences at a
single point in an existing storm drain cleanout on the adjacent property to the north, which then
flows down the hill towards Los Pefiasquitos Lagoon. There are eight basins that make up the
pre-development site. The runoff coefficient of the pre-construction site varies per basin and each
has been weighted per the City of San Diego Drainage Design Manual (2017 Edition) for an
Industrial site. The calculated peak discharge for the pre-construction site in the 100-year storm is
approximately 13.07 cubic feet per second (cfs). See the attached calculations.

POST-DEVELOPMENT CONDITIONS: The proposed improvements consist of constructing
two new buildings, parking lot, and a subsurface parking structure. The post-development site is
divided into 5 basins. Basin A consists of undisturbed slopes to the east that flows downhill from
the east towards the site, and is collected into an existing drainage ditch. A Type F Catch Basin
will be constructed at the termination point of the ditch where it meets the proposed site to
prevent run-on. Basin B consists of the upper easterly portion of the new site. Basin C consists of
the lower easterly portion. Basin D is the upper westerly portion, while Basin E is the lower
easterly portion. Basins B-E will each contain a Modular Wetlands System and an underground
detention basin for hydromodification. All five basins will then connect to a main storm drain
system in the driveway. This new main storm drain line will connect to the existing storm drain
system on the site that runs down the northerly slope towards Los Pefiasquitos Lagoon as
described in the previous section. The runoff coefficient of the post-construction site varies per
basin and each has been weighted per the City of San Diego Drainage Design Manual (2017
Edition) for an Industrial site.

The total peak discharge from post-construction site in the 100-year storm is 12.45 cfs, a
decrease of 0.62 cfs from the pre-development condition. See the attached calculations. The
following Summary Table 1 is a summary of the discharges for the pre and post-development
conditions.

It should be noted that the proposed project does not discharge runoff directly into the Pacific
Ocean, a navigable water, and is therefore not required to obtain approval from the Regional
Water Quality Control Board under Federal Clean Water Act (CWA) section 401. There are no
dredged or fill materials being discharged into the navigable waters of the United States and is
not subject to CWA section 404 as a result.



PRE & POST DEVELOPMENT 100-YR. PEAK DISCHARGES

PRE-DEVELOPMENT POST-DEVELOPMENT
TIME OF TIME OF
BASIN (ﬁléER‘g) CONCENTRATION DIS?&‘;$GE (ﬁléER‘g) CONCENTRATION DIS?&‘;$GE
(MIN.) (MIN.)
A 1.44 15.66 2.02 0.51 14.07 0.76
B 0.04 1.78 0.09 0.84 8.67 1.88
C 0.81 2.77 3.39 1.02 3.02 4.17
D 0.51 6.56 1.79 0.76 6.17 2.55
E 0.97 3.59 3.71 1.31 7.20 3.09
F 0.35 2.65 1.40 - - -
G 0.30 7.67 0.63 - — —
H 0.02 3.59 0.04 - - -
TOTAL | 4.44 - 13.07 4.44 — 12.45

CONCLUSION: The proposed construction will cause a decrease in 0.62 cfs for the overall site
peak runoff in the 100-year storm. A decrease is expected as a result of altered flow paths and
proposed detention facilities. It should be noted that the runoff discharge from the post-
development condition are at the same locations as in the pre-development condition. The
proposed project will not substantially alter the existing drainage pattern of the site or drainage
basin areas.

Site runoff will be significantly less in the post-development condition due to lengthened flow
paths and proposed detention systems for hydromodification.

In summary, the decrease in the peak 100-year discharge due to the construction of this project
will not cause significant impacts to downstream facilities, streams, rivers, and/or adjacent
properties.




PRE-DEVELOPMENT DRAINAGE
CALCULATIONS



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN A: Q 19,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.50 144 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 050
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 36.7 Feet
D= Water Course Distance = 660 Feet
S= Slope = (4E/D) X 100% = 5.56 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

15.66 Minutes

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 2.80 Inches/Hour

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

1.44 Acres

A = Area of the basin

2.02 ft3/sec

Q=CIA

LJ458x Prepared by:
Pre-Development- Basin A Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN B: Q ;9

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.50 0.04 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 050
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 16 Feet
D= Water Course Distance = 34 Feet
S= Slope = (4E/D) X 100% = 44.12 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 1.78 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.04 Acres
Q=CIA = 0.09 ft*/sec
LJ458x Prepared by:

Pre-Development- Basin B Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN C: Q 100

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.95 0.81 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.95
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 3.1 Feet
D= Water Course Distance = 162 Feet
S= Slope = (4E/D) X 100% = 1.91 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 2.77 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.81 Acres
Q=CIA = 3.39 ft’/sec
LJ458x Prepared by:

Pre-Development- Basin C Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN D: Q ,9,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.87 0.51 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.87
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 2.2 Feet
D= Water Course Distance = 238 Feet
S= Slope = (4E/D) X 100% = 0.92 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 6.56 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.03 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.51 Acres
Q=CIA = 1.79 ft*/sec
LJ458x Prepared by:

Pre-Development- Basin D Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN E: Q 15,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.87 0.97 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.87
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 7.5 Feet
D= Water Course Distance = 189 Feet
S= Slope = (4E/D) X 100% = 3.97 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 3.59 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.97 Acres
Q=CIA = 3.71 ft*/sec
LJ458x Prepared by:

Pre-Development- Basin E Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN F: Q 19,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.91 0.35 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.91
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 3.1 Feet
D= Water Course Distance = 116 Feet
S= Slope = (4E/D) X 100% = 2.67 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 2.65 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.35 Acres
Q=CIA = 1.40 ft*/sec
LJ458x Prepared by:

Pre-Development- Basin F Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN G: Q 100

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.55 0.30 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.55
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 19.6 Feet
D= Water Course Distance = 242 Feet
S= Slope = (4E/D) X 100% = 8.10 %

Tc = Time of Concentration

Tc=[1.8(1.1-C)(D"1/2)]/[SN(1/3)] = = 7.67 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 3.84 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.30 Acres
Q=CIA = 0.63 ft*/sec
LJ458x Prepared by:

Pre-Development- Basin G Snipes-Dye Associates



Torreyana Campus
Pre-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN H: Q ,9,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.50 0.02 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 050
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 3.9 Feet
D= Water Course Distance = 46 Feet
S= Slope = (4E/D) X 100% = 8.48 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 3.59 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.02 Acres
Q=CIA = 0.04 ft’/sec
LJ458x Prepared by:

Pre-Development- Basin H Snipes-Dye Associates



POST-DEVELOPMENT DRAINAGE
CALCULATIONS



Torreyana Campus
Post-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN A: Q 19,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.50 0.51 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 050
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 34 Feet
D= Water Course Distance = 563 Feet
S= Slope = (4E/D) X 100% = 6.04 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

14.07 Minutes

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 2.98 Inches/Hour

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

0.51 Acres

A = Area of the basin

0.76 ft3/sec

Q=CIA

LJ458x Prepared by:
Post-Development- Basin A Snipes-Dye Associates



Torreyana Campus
Post-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN B: Q ;9

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.62 0.84 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 0.62
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 28.4 Feet
D= Water Course Distance = 383 Feet
S= Slope = (4E/D) X 100% = 742 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 8.67 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 3.61 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.84 Acres
Q=CIA = 1.88 ft’/sec
LJ458x Prepared by:

Post-Development- Basin B Snipes-Dye Associates



Torreyana Campus
Post-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN C: Q 100

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.93 1.02 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 093
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 13.6 Feet
D= Water Course Distance = 280 Feet
S= Slope = (4E/D) X 100% = 4.86 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 3.02 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.40 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 1.02 Acres
Q=CIA = 4.17 ft*/sec
LJ458x Prepared by:

Post-Development- Basin C Snipes-Dye Associates



Torreyana Campus
Post-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN D: Q ,9,

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C) Tributary Area
INDUSTRIAL 0.80 0.76 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

= 080
RAINFALL INTENSITY (1):
AE'= Change in elevation along the Effective Slope = 12.3 Feet
D= Water Course Distance = 320 Feet
S= Slope = (4E/D) X 100% = 3.84 %

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2))/[SN(1/3)] = = 6.17 Minutes
Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4 = 4.20 Inches/Hour
City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):
A = Area of the basin = 0.76 Acres
Q=CIA = 2.55 ft*/sec
LJ458x Prepared by:

Post-Development- Basin D Snipes-Dye Associates



Torreyana Campus
Post-Development

THE PEAK 100-YEAR DISCHARGES (Q)
BASIN E: Q 10

COMBINED RUNOFF COEFFICIENT (C):

Land Use Coefficient ( C ) Tributary Area
INDUSTRIAL 0.67 1.31 AC

City of San Diego Drainage Design Manual - January 2017 Edition
Table A-1: Runoff Coefficient for Rational Method. (See Enclosed Calculations)

C= Runoff Factor

RAINFALL INTENSITY (I):

AE'= Change in elevation along the Effective Slope
D= Water Course Distance

S= Slope = (4E/D) X 100%

Tc = Time of Concentration
Tc=[1.8(1.1-C)(D*/2)J/[SN1/3)] =

Urban Areas Overland Time of Flow Curves Pg. A-8

City of San Diego- Drainage Design Manual 2017

Intensity = Intensity-Duration-Frequency Curves Pg. A-4

City of San Diego- Drainage Design Manual 2017

PEAK DISCHARGES (Q):

A = Area of the basin

Q=CIA

0.67

13 Feet

256 Feet

508 %

7.20 Minutes

3.52 Inches/Hour

1.31 Acres

3.09 ft’/sec



DRAINAGE EXHIBITS
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APPENDIX A: RATIO NAL METHO D AND MODIFIED RATIO NAL METHOD
Table A-1. Runoff Coefficients for Rational Method

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

) Type D soil to be used for all areas.

@ Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or
90%, the values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual
imperviousness to the tabulated imperviousness. However, in case shall the final coefficient be less
than 0.50. For example: Consider commercial property on D soil.

Actual imperviousness = 35%

Tabulated imperviousness (For

Commerecial) 80%
RevisedC = (35/80) x = 0.37
0.85

The values in Table A-1 are typical for urban areas. However, if the basin contains
rural or agricultural land use, parks, golf courses, or other types of nonurban land use that
are expected to be permanent, the appropriate value should be selected based upon
the soil and cover and approved by the City.

Pre-Development

Basin A B C D E F G
Impervious Area (SF) 28,170 0 34,920 18,155 39,800 12,915 6,825
Total Basin Area (SF) 63,000 1,910 35,500 22,085 42,210 15,040 12,985

Actual imperviousness (AI) =

Imp. Area/Total Area 45% 0% 98% 82% 94% 86% 53%

Tabulated imperviousness = 90% 90% 90% 90% 90% 90% 90%

For Commercial:
Revised C = (AI/80) x 0.85,
0.50 Minimum 047 0.00 1.04 0.87 1.00 0.91 0.55

0.95 Maximum

Use 0.50 0.50 0.95 0.87 0.95 0.91 0.55

(e}

710

0%

90%

0.00

0.50



APPENDIX A: RATIO NAL METHO D AND MODIFIED RATIO NAL METHOD
Table A-1. Runoff Coefficients for Rational Method

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

@ Type D soil to be used for all areas.

@ Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or
90%, the values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of
actual imperviousness to the tabulated imperviousness. However, in case shall the final coefficient be
less than 0.50. For example: Consider commercial property on D soil.

Actual imperviousness = 35%

Tabulated imperviousness (For

80%

Commercial)
Revised C = (35/80)x0.85

0.37

The values in Table A-1 are typical for urban areas. However, if the basin contains
rural or agricultural land use, parks, golf courses, or other types of nonurban land use that are
expected to be permanent, the appropriate value should be selected based upon the
soil and cover and approved by the City.

Post-Development

Basin A B C D E
Impervious Area (SF) 0 21,364 39,016 25,340 36,256
Total Basin Area (SF) 22,084 36,448 44416 33,276 57,216
Actual imperviousness (Al) =
Imp. Area/Total Area 0% 59% 88% 76% 63%
Tabulated imperviousness = 90% 90% 90% 90% 90%

For Commercial:

Revised C = (AI/80) x 0.85,
0.50 Minimum 0.00 0.62 0.93 0.80 0.67

0.95 Maximum

Use 0.50 0.62 0.93 0.80 0.67



APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

Figure A-1. Intensity-Duration-Frequency Design Chart

A-4  The City of San Diego | Drainage Design Manual | January 2017 Edition



S9INE O €

“sdeyy sseyjoig sewoy ] Aq pajuelb uoissiwiad
yim paonpoidal usaq Sey Yydlym uonewiojul urejuod Aew jonpoud siyj
"OVANVS jo uoissiwiad uspum

3y} Jnoyym paonpoidal 8 JOUUED YOIYM Wa)SAS Uolewoju| m
,Nco,wmw_ OVANVYS 8y} WwoJj uoljewlojul ulejuod Rew sjonpoud siy|
"panIasay sIBR IV "SI9ues buAdon
'3SOd¥Nd ¥V INOILYYd V ¥O4 SSINLIH ANV ALIISYLNVHONIAW 40

mm_hz<mm<>>n_m_._n=>__m.¢.Ohomt_z_.:OZth,OZ_DDJ_OZ_.n_m_:_n__z_zo
SSIUAXT HIAHLIF ‘ANIM ANV 40 ALNVHHVM LNOHLIM A3AIAO¥d SI dVIN SIHL Z

(sayoul) jeianidos|

e

SINOY 9 - JUIATY [[ejurey 18aX 001

Sip1anjdosy jipfuivy]

renueN ASO[0IpAH
0391(J ues Jo Ajuno))

Gl9ll

0€.2€

3.0

GY.CE

o.
@

\O
—
N

g Imperial County

™
2]

o

G¢
ShoEE

0€.€€

Gl9ll

0€.911
Gr.9LL

00.211

4

Glolll

0€.211

. S ey nw/.w HOV38 VIN3dNI
)
R S V1SIA VINHO
Q
g% as
(v} OQVYNOHO0D
n.vnc 3IAOYO NOWI
/O.V 0'¢ VSaW V1
0 % NOrv9 13 (o N
09310 NS ™
a ® 1IS
¢ 33INVS -
, @ G S a <
0 ° G ) ®©
o o
. . (&)
Ne) 2]
Gaw VN T30 @)
Q.Ez:oo ‘as AVMOd HOV3d YNV10S O
/ﬂJ -
@ W
= L~
SVLINIONZ 5)
,@ A.o
w o
o ,hAv« G¢e avesTyvo
ey 0dIaNOOS3
0% X ’ 3AISNVI00
Q VLSIA
nwﬁc
o, o
o (o 2
< \0, O
(o2}
. Q.
o O i 0€
© e
0; gt
S -
nwnc &
AlunoD apisianly &
S X
> 3 3 3 3
S & S & g

Ajuno)
abuelp

0€.2€

GY.CE

00.€€

Gl.€€

0€.€€



S9IIN € O

“sdeyy s1ayjoig sewoy] Aq pajuesb uoissiwiad
Uim paonpoidas Usaq Sey YoIyM UOIBWLOJUI UIEJU0d Aew jonpoud siyL

"OVANVS Jo uoissiwiad uapum
By} Jnoylm paonpoidal g JOUUED YOIYyM WaISAS Uonew.ou| m
[euoiBaY HYANVYS 2} WOl Uojewojul ulejuod Aew sjonpoud siy L

‘panesay sy |Iv “SI9ues bukdod

"3S0d¥Nd ¥YINOILYYd ¥ YOS SSINLIH ANV ALIMISY.LNYHONIW 40

S3ILNVH¥YM Q31MdINT 3HL ‘OL G3LIAI LON LN ‘ONIGNTONI ‘a3diNl ¥O
SS3YdX3 YIHLIZ ‘ANIM ANV 4O ALNVHHEYM LNOHLIM Q3AIAO¥Yd SI dVW SIHL N

(sayoul) jeianidos

6°€

SINOH § - JUIAT [[ejurey] 18dX (01

sjpianjdosy jipfuivy

renueN AS0[0IPAH

0391(J uesg Jo Ajuno))

Gl.9lL

0€.C€

GY.Ce o

o.
X

0¥

Imperial County

0's
00.£€

0y

Glo.E€ oV

S

0€.€€

Gl.9lL

o

3
g
@ HOV3g TvI¥3dII
\O, VISIAVINHO
< 09
@ OQvYNOYO09D
o,
© 3N0UD NOWT1
GG VSIN V1
NOrvo 13 G
09310 NS
<)
J3LNVYS @
oL
9§
2
g2 >
AVMOd
o,
© e
9
0 o,
oL 0
0QIaNODS3
o.
® 2
0-
@ &
. oL
0 S
o
L . 09
. 8 ‘
% G2

Alunon apisianly

> >
8 &
o021 X?® W
@ &
o\,.@
0./\
N S?
O,O
o.
Q.
S &
%
ocy
O@ ALNNOD 'd’S
0y
@
0'G oo
<
o.
&
$e
o.
< o.
©
o.
o.b &
Q.Q\ o
QT <
9% Q.Q\
> >
8 &

00.211

N 3
o 8
d1IS
c
Q
o
(&)
dVIN 13d O
HOV3d YNV10S n.U
-
w
.~
SVLINION3 0
\O
. o
< % Q
o
o. avesTuvo
0
VLSIA 3AISNVI00
o
<
a
\O,
<
N 0'S
%9
o. o. 0-
S <
= Auno
N } 9]
© abuelp
N 3
o 8

0€.2€

GY.Ce

00.€€

Gl.E€

0€.€€



Project Name: TORREYANA CAMPUS CDP

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
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Project No. G2898-42-01
April 1, 2022

Project Management Advisors, Inc.
420 Stevens Avenue, Suite 170
Solana Beach, California 92075

Attention: Mr. Connor Alan-Lee

Subject: GEOTECHNICAL INVESTIGATION
TORREYANA CAMPUS
11085 AND 11095 TORREYANA ROAD
SAN DIEGO, CALIFORNIA

Dear Mr. Alan-Lee:

In accordance with your request and authorization of our Proposal No. LG-22076 dated February 17,
2022, we herein submit the results of our geotechnical investigation for the subject project. We
performed our investigation to evaluate the underlying soil and geologic conditions and potential
geologic hazards, and to assist in the design of the proposed buildings and associated improvements.

The accompanying report contains the results of our study and conclusions and recommendations
pertaining to geotechnical aspects of the proposed project. The site is suitable for the proposed
buildings and improvements provided the recommendations of this report are incorporated into the
design and construction of the planned project.

Should you have questions regarding this report, or if we may be of further service, please contact the
undersigned at your convenience.

Very truly yours,

GEOCON INCORPORATED

Lilian E. Rodriguez Rodney C. Mikesell Rupert Adams
RCE 83227 GE 2533 CEG 2561
LR:RCM:RSA:arm

(e-mail)  Addressee
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GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report contains the results of our geotechnical investigation for proposed office buildings located at
11085 and 11095 Torreyana Road in the Torrey Pines area of San Diego, California (see Vicinity Map).

Vicinity Map

The purpose of the geotechnical investigation is to evaluate the surface and subsurface soil conditions
and general site geology, and to identify geotechnical constraints that may affect development of the
property including faulting, liquefaction, and seismic shaking based on the 2019 CBC seismic design
criteria. In addition, we are providing recommendations for remedial grading, temporary shoring,

shallow foundations, concrete slab-on-grade, concrete flatwork, pavement, and retaining walls.

We reviewed the following plans and report in preparation of this report:

1. Conceptual Grading Plan, Healthpeak Properties Inc., Torreyana Campus, 11085 and 11095
Torreyana Road, San Diego, California, prepared by Snipes-Dye Associates, dated March 28,
2022.

2. Concept Design Package, 11085 and 11095 Torreyana Road, San Diego, California, prepared

by FPBA, dated February 3, 2022.

3. Review of Geotechnical Reports, Torreyana Road Property, San Diego, California,
prepared by Geocon Incorporated, dated November 18, 2009 (Project No. G1147-42-01).

Geocon Project No. G2898-42-01 -1- April 1, 2022



The scope of this investigation included reviewing readily available published and unpublished
geologic literature (see List of References), performing engineering analyses, and preparing this
report. We also advanced seven exploratory borings to a maximum depth of about 20 feet below
existing site grades, performed percolation/infiltration testing, collected soil samples, and performed
laboratory testing. Appendix A contains the exploratory boring logs and details of the field
investigation. Details of the laboratory testing and a summary of the test results are provided in
Appendix B and on the boring logs in Appendix A. Appendix C contains a summary of our storm

water management investigation.

2. SITE AND PROJECT DESCRIPTION

The site is located northeast of the Torreyana Road cul-de-sac in the city of San Diego, California. The
property is formerly Lot 8 of the Torrey Pines Science Park Unit 2, and is currently occupied by two,
two-story buildings situated at the north and south ends of the property. We understand the existing
buildings each have a basement level. Paved parking lots are present on the western side of the site,
between the two buildings, and at the north end of the property. A private driveway along the western
edge of the property provides access to the parking lots and buildings. Retaining walls with heights
varying from less than 5 feet to up to up to approximately 18 feet will be constructed in the northeast

and southeast portions of the property.

The site sits atop a generally north-south trending ridge flanked by canyon drainages and slopes up to
approximately 230 feet high to the southeast and northwest. Cut and/or fill slopes with inclinations of
2:1 (horizontal to vertical) up to approximately seven feet in height were constructed during previous
grading on the east, south, and west sides of the southern building. Topographic relief across the
developed portion of the site is flat to gently sloping with elevations ranging from approximately 308
feet to 332 feet above Mean Sea Level (MSL). The Existing Site Plan below shows the current site
conditions.
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Existing Site Plan

Based on review of the referenced conceptual grading plan and concept design package, site
redevelopment consists of demolishing the existing buildings and parking lots, and constructing two,
two-level office buildings (Buildings A and B) with two levels of subterranean parking. The proposed
basement level elevation is 302.5 feet MSL. Building A will be located on the northeast portion of the
site with a footprint of 46,272 square-feet, and Building B on the south portion with a footprint of
61,020 square-feet. Other improvements include access driveway, at-grade parking lots, an outdoor
conference area, hardscape, and landscaping. We expect that storm-water management devices will be
constructed on the lower elevations of the site. The figure below provided by FPBA, shows the

proposed project after construction of Phases I and II.
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Conceptual Site Plan

The locations, site descriptions, and proposed development are based on our site reconnaissance,
review of published geologic literature, field investigations, and discussions with project personnel. If
development plans differ from those described herein, Geocon Incorporated should be contacted for

review of the plans and possible revisions to this report.

3. PREVIOUS GRADING AND GEOTECHNICAL REPORTS

Based on Reference 3, grading for the existing north building pad and parking lot occurred in 1979
under the testing and observation services of Woodward-Clyde Consultants (WCC). A report
documenting the grading was not found during our record search; however, it appears previous
grading resulted in placing compacted fill on a small portion of the southern slope at the parking lot
and in a portion of the sidewalk area at north end of the site. We expect the entire north building is

underlain by native Scripps Formation.

For the south building, a previous grading plan showed fills of approximately 2 feet to 11 feet were
required to achieve pad grade on the west and east sides of the building pad, respectively. Reports

documenting this fill were also not found during our record search.
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An 18-inch reinforced concrete pipe (RCP) storm drain extends from the Torrreyana Road cul-de-sac
along the access road to approximately the mid-point of the property where the drain line turns
downslope into the canyon drainage to the west. A previous grading plan reviewed for Reference 3
shows a private 6- to 8-inch storm drain line extending from the southern building northward and

connecting into an 18-inch RCP storm drain in the private driveway.

4. GEOLOGIC SETTING

Regionally, the site is located in the Peninsular Ranges geomorphic province. The province is bounded
by the Transverse Ranges to the north, the San Jacinto Fault Zone on the east, the Pacific Ocean
coastline on the west, and the Baja California on the south. The province is characterized by elongated
northwest-trending mountain ridges separated by straight-sided sediment-filled valleys. The northwest
trend is further reflected in the direction of the dominant geologic structural features of the province
that are northwest to west-northwest trending folds and faults, such as the nearby Rose Canyon fault

zone.

Locally, the site is within the coastal plain of San Diego County. The coastal plain is underlain by a
thick sequence of relatively undisturbed and non-conformable sedimentary bedrock units that thicken
to the west and range in age from Upper Cretaceous age through the Pleistocene age which have been
deposited on Cretaceous to Jurassic age igneous and volcanic bedrock. Geomorphically, the coastal
plain is characterized by a series of 21, stair-stepped marine terraces (younger to the west) that have
been dissected by west flowing rivers. The coastal plain is a relatively stable block that is dissected by
relatively few faults consisting of the potentially active La Nacion Fault Zone and the active Rose

Canyon Fault Zone.

Regional geologic maps show the site is underlain by Very Old Paralic Deposits, Scripps Formation
and Ardath Shale. We expect the Very Old Paralic Deposits mapped on the site were removed during
previous grading, exposing the underlying Scripps Formation at or near existing site grades. The

Regional Geologic Map shows the geologic units in the area of the site.
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Regional Geologic Map

5. SOIL AND GEOLOGIC CONDITIONS

We encountered undocumented fill and the Scripps Formation in our exploratory borings. The
approximate geologic contacts are based on the borings and published geologic maps is shown on the
Geologic Map, Figure 1. Boring logs are provided in Appendix A. The Geologic Cross-Sections,
Figure 2, shows the approximate subsurface relationship between the geologic units. We prepared the
geologic cross-sections using interpolation between exploratory excavations and observations;
therefore, actual geotechnical conditions may vary from those illustrated and should be considered

approximate. The surficial soil and geologic units are described below.

5.1 Undocumented Fill (Qudf)

We encountered undocumented fill to depths up to approximately 2.5 feet in Borings B-1 through B-6.
In general, the fill consists of loose to medium dense, damp to moist, silty sand. Based on laboratory
tests, the fill has a “very low” to “low” expansion index (expansion index [EI] of 50 or less). We
expect some portions of the fill could have a “medium” expansion potential (EI between 51 and 90).
We expect the undocumented fill will be removed to reach planned basement grades. Where it is
present in surface improvements outside of the new building pads, the fill should be removed and

recompacted.
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5.2 Scripps Formation (Tsc)

Eocene-age Scripps Formation was encountered at grade or below the undocumented fill to the
greatest depths explored in the borings. The Scripps Formation encountered generally consists of very
dense, yellowish brown to gray, silty sandstone and hard, sandy to clayey siltstone. The Scripps
Formation can possess areas of highly cemented concretionary beds. The Scripps Formation typically
possesses a “low to “medium” expansion potential (expansion index [EI] of 21 to 90) and can possess
“S0” to “S2” water-soluble sulfate classifications. The Scripps Formation is considered suitable for

support of structural loads.

5.3 Ardath Shale (Ta)

We expect Tertiary-age Ardath Shale underlies the Scripps Formation, and makes up the bottom of the
existing descending slopes to northwest and southeast of the site below an elevation of approximately
280 feet MSL, or approximately 40 feet below the existing surface of the developed portion of the site.
This unit is sometimes characterized by adverse bedding and slope instability. This geologic unit
generally consists of hard, moist, gray, weakly indurated claystone. The Ardath Shale is considered
suitable for support of the proposed new buildings. We do not anticipate excavations in the Ardath

Shale for the proposed subterranean levels.

6. GROUNDWATER

We did not encounter groundwater or seepage during our site investigation and do not expect
groundwater to be encountered during construction of the proposed development. We expect
groundwater is deeper than 100 feet below existing grade. However, it is not uncommon for shallow
seepage conditions to develop where none previously existed when sites are irrigated or infiltration is
implemented. Seepage is dependent on seasonal precipitation, irrigation, land use, among other
factors, and varies as a result. Proper surface drainage will be important to future performance of the

project.

7. GEOLOGIC HAZARDS
71 Geologic Hazard Category

The City of San Diego Seismic Safety Study, Geologic Hazards and Faults, Sheet 34 defines the site
with Hazard Category 52: Other level areas, gently sloping to steep terrain, favorable geologic
structure, Low Risk and Hazard Category 25: Ardath: Neutral or Favorable Geologic Structure (as
shown on the Hazard Category Map). Based on a review of the map, a fault does not traverse the
planned development area. We opine the existing geologic conditions are favorable for the planned

development.
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Hazard Category Map

7.2 Faulting and Seismicity

A review of the referenced geologic materials and our knowledge of the general area indicate that the
site is not underlain by active, potentially active, or inactive faults. An active fault is defined by the
California Geological Survey (CGS) as a fault showing evidence for activity within the last
11,700 years. The site is not located within a State of California Earthquake Fault Zone.

The USGS has developed a program to evaluate the approximate location of faulting in the area of
properties. The following figure shows the location of the existing faulting in the San Diego County
and Southern California region. The fault traces are shown as solid, dashed and dotted that represent
well-constrained, moderately constrained and inferred, respectively. The fault line colors represent
fault with ages less than 150 years (red), 15,000 years (orange), 130,000 years (green), 750,000 years
(blue) and 1.6 million years (black).
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Faults in Southern California

The San Diego County and Southern California region is seismically active. The following figure
presents the occurrence of earthquakes with a magnitude greater than 2.5 from the period of 1900
through 2015 according to the Bay Area Earthquake Alliance website.

Earthquakes in Southern California
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Considerations important in seismic design include the frequency and duration of motion and the soil
conditions underlying the site. Seismic design of structures should be evaluated in accordance with the
California Building Code (CBC) guidelines currently adopted by the local agency.

7.3 Ground Rupture

Ground surface rupture occurs when movement along a fault is sufficient to cause a gap or rupture
where the upper edge of the fault zone intersects the ground surface. The potential for ground rupture

is considered to be very low due to the absence of active faults at the subject site.

7.4 Liquefaction

Due to the lack of a permanent, near-surface groundwater table and the very dense nature of the underlying

Scripps Formation and Ardath Shale, liquefaction potential for the site is considered very low.

7.5 Storm Surge, Tsunamis, and Seiches

The site is located about 1 mile from the Pacific Ocean and is at an elevation of about 300 feet or greater
above Mean Sea Level (MSL). Therefore, the potential of storm surges affecting the site is considered low.

The potential for the site to be affected by a tsunami is negligible due to the distance from the Pacific

Ocean and the site elevation.

The site is not located in the vicinity of or downstream from such bodies of water. Therefore, the risk

of seiches affecting the site is negligible.

7.6 Landslides

We did not observe evidence of previous or recent slope instability at the site, or in the descending
slopes adjacent to the site during our study. Review of stereoscopic aerial photographs confirm the
presence of landslide features shown on regional geologic maps north of the site, which are likely the
result of slope failures occurring along adverse bedding in the Ardath Shale. However, the existing
landslides do not impact the footprint of the proposed redevelopment. The risk of future landslides

near the property is considered low provided surface drainage is properly controlled.

7.7 Erosion

The site is relatively flat and is not located adjacent to the Pacific Ocean coast or a free-flowing drainage
where active erosion is occurring. Provided the engineering recommendations herein are followed and the
project civil engineer prepares the grading plans in accordance with generally-accepted regional standards,
we do not expect erosion to be a major impact to site development. In addition, we expect the proposed

development would not increase the potential for erosion if properly designed.
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8.1

8. CONCLUSIONS AND RECOMMENDATIONS
General

We did not encounter soil or geologic conditions during our exploration that would preclude
the proposed development, provided the recommendations presented herein are followed
and implemented during design and construction. We will provide supplemental
recommendations if we observe variable or undesirable conditions during construction, or if

the proposed construction will differ from that anticipated herein.

With the exception of possible moderate to strong seismic shaking, we did not observe or
know of significant geologic hazards to exist on the site that would adversely affect the

proposed project.

The undocumented fill is unsuitable in its present condition for the support of compacted fill
or settlement-sensitive improvements. Remedial grading of these materials should be
performed as discussed herein. The underlying Scripps Formation and Ardath Shale are

suitable for the support of proposed fill and structural loads.

We did not encounter groundwater during our subsurface exploration and we do not expect
it to be a constraint to project development. However, seepage within the existing soils may

be encountered during the grading operations, especially during the rainy seasons.

Excavation of the undocumented fill should generally be possible with moderate to heavy
effort using conventional, heavy-duty equipment during grading and trenching operations.
We expect very heavy effort with possible refusal in localized areas for excavations into

strongly cemented portions of the Scripps Formation and Ardath Shale (if encountered).

Proper drainage should be maintained in order to preserve the engineering properties of the
fill in both the building pads and slope areas. Recommendations for site drainage are

provided herein.

Based on the results of our field infiltration testing and laboratory testing, we opine full or

partial infiltration on the property is infeasible as discussed in Appendix C.

Based on our review of the project plans, we opine the planned development can be
constructed in accordance with our recommendations provided herein. We do not expect the
planned development will destabilize or result in settlement of adjacent properties if

properly constructed.
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8.2

8.2.1

8.2.2

823

Surface settlement monuments and canyon subdrains will not be required on this project.

Excavation and Soil Characteristics

Excavation of the in-situ soil should be possible with moderate to heavy effort using
conventional heavy-duty equipment. Excavation of the formational materials will require
very heavy effort and may generate oversized material. Due to limited fill depths, we expect
oversize material will need to be exported. The grading and improvement contractors should

review this report and evaluate the proper equipment to use for the planned excavations.

The soil encountered in the field investigation is considered to be both “non-expansive” (EI
of 20 or less) and “expansive” (EI greater than 20) as defined by 2019 California Building
Code (CBC) Section 1803.5.3. We expect a majority of the soil encountered possess a “very
low” to “medium” expansion potential (EI of 90 or less) in accordance with ASTM D 4829.

Table 8.2.1 presents soil classifications based on the expansion index.

TABLE 8.2.1
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

0-20 Very Low Non-Expansive
21-50 Low
51-90 Medium )
) Expansive
91 -130 High
Greater Than 130 Very High

We performed laboratory tests on samples of the site materials to evaluate the percentage of
water-soluble sulfate content. Appendix B presents results of the laboratory water-soluble
sulfate content tests. The test results indicate the on-site materials at the locations tested
possess “S0” sulfate exposure to concrete structures as defined by 2019 CBC Section 1904
and ACI 318-19 Chapter 19. However, the Scripps Formation can possess sulfate exposure
class “S1” and “S2”. We recommend concrete surface improvements, foundations, and slab-
on-grade that will be in contact with the Scripps Formation be designed assuming an “S2”
exposure class. Samples of finish grade soils should be obtained and tested during grading.
Table 8.2.2 presents a summary of concrete requirements set forth by 2019 CBC Section
1904 and ACI 318. The presence of water-soluble sulfates is not a visually discernible
characteristic; therefore, other soil samples from the site could yield different
concentrations. Additionally, over time landscaping activities (i.e., addition of fertilizers and

other soil nutrients) may affect the concentration.
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8.2.4

8.2.5

8.3

8.3.1

TABLE 8.2.2
REQUIREMENTS FOR CONCRETE EXPOSED TO
SULFATE-CONTAINING SOLUTIONS

SO S04<0.10 No Type Restriction n/a 2,500
S1 0.10<S04<0.20 I 0.50 4,000
S2 0.20<S04<2.00 v 0.45 4,500
Option 1 V+Pozzolan or Slag 0.45 4,500

S3 ) S0.>2.00
Option 2 A% 0.40 5,000

! Maximum water to cement ratio limits do not apply to lightweight concrete

We tested samples for potential of hydrogen (pH) and resistivity laboratory tests to aid in
evaluating the corrosion potential to subsurface metal structures. Appendix B presents the

laboratory test results.

Geocon Incorporated does not practice in the field of corrosion engineering. Therefore,
further evaluation by a corrosion engineer may be performed if improvements susceptible to

corrosion are planned.

Slope Stability

Based on the conceptual grading plan, a 2:1 (horizontal to vertical) cut slope up to
approximately 10 feet high is planned at the south end of the site. Slopes less than 5 feet
high and flatter than 2:1 will be constructed in other portions of the site. Natural hillside
slopes up to approximately 230 feet high exist along the northwest and southeast perimeters
of the site. Slope stability analyses for these slopes indicate a calculated factor of safety of at
least 1.5 under static conditions for both deep-seated and surficial failure. Table 8.3.1

presents the slope stability analysis for existing hillside conditions.
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TABLE 8.3.1
SLOPE STABILITY EVALUATION - EXISTING NATURAL SLOPES

Slope Height, H 230 Feet
Slope Inclination, I (Horizontal to Vertical) 2:1
Total Soil Unit Weight, y 130 pcf
Friction Angle, ¢ 36 Degrees
Cohesion, C 400 psf
Slope Factor yc¢= (yHtand)/C 54
Ncr (From Chart) 120
Factor of Safety = (NctC)/(YH) 1.61

8.3.2 Table 8.3.2 presents the surficial slope stability analysis for a the existing slopes.

TABLE 8.3.2
SURFICIAL SLOPE STABILITY EVALUATION — EXISTING NATURAL SLOPES

Slope Height, H 0
Vertical Depth of Saturation, Z 5 Feet
Slope Inclination, I (Horizontal to Vertical) 2:1 (26.6 Degrees)

Total Soil Unit Weight, y 130 pef
Water Unit Weight, yw 62.4 pcf

Friction Angle, ¢ 36 Degrees
Cohesion, C 400 psf

Factor of Safety = (C+H(y+yw )Zcos?I tan¢)/(yZsinl cosl) 2.29
8.3.3 We recommend that cut slopes be observed during grading by an engineering geologist to

check that the soil and geologic conditions do not differ significantly from those anticipated

and to check if adverse bedding, sheared claystones, fractures or joints exist. Remedial

grading procedures, if needed, will be provided if adverse geologic conditions are observed.

8.3.4 Slopes should be landscaped with drought-tolerant vegetation having variable root depths

and requiring minimal landscape irrigation. Slopes should also be properly maintained to

reduce erosion.
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8.4

8.4.1

8.4.2

8.4.3

8.4.4

8.4.5

8.4.6

8.4.7

Grading

Grading should be performed in accordance with the recommendations provided in this
report, the Recommended Grading Specifications contained in Appendix D and the local
grading ordinance. Geocon Incorporated should observe the grading operations on a full-

time basis and provide testing during the fill placement.

Prior to commencing grading, a preconstruction conference should be held at the site with
the agency inspector, developer, grading and underground contractors, civil engineer, and
geotechnical engineer in attendance. Special soil handling and/or the grading plans can be

discussed at that time.

Site preparation should begin with the removal of deleterious material, debris, and
vegetation. The depth of vegetation removal should be such that material exposed in cut
areas or soil to be used as fill is relatively free of organic matter. Material generated during
stripping and/or site demolition should be exported from the site. Asphalt and concrete

should not be mixed with the fill soil unless approved by the Geotechnical Engineer.

Abandoned foundations and buried utilities (if encountered) should be removed and the
resultant depressions and/or trenches should be backfilled with properly compacted material

as part of the remedial grading.

We expect the excavation to reach subterranean level for the proposed buildings and
underground parking garage will expose formational Scripps Formation at pad grade. Where
native formational soils are exposed at basement grade, no additional removal below pad

elevation will be required.

If the basement level for the existing buildings extends to elevations that are below the
proposed new basement pad grade, placement of compacted fill will be necessary to achieve
proposed pad grade. If this occurs, we recommend building footings for the new structures
be deepened to extend through the fill to bear entirely on the underlying native formational

bedrock soils.

In areas where improvements are planned outside of proposed new building pads, the upper
2 feet of existing fill should be processed, moisture conditioned as necessary and
recompacted. Deeper excavations may be required in areas where loose or saturated
materials are encountered. The excavations should extend at least 2 feet laterally outside of

the improvement area, where practicable. Where native formational bedrock soils are
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encountered, removals are not required. Table 8.4.1 provides a summary of the remedial

grading recommendations.

TABLE 8.4.1
SUMMARY OF REMEDIAL GRADING RECOMMENDATIONS

Footings to be founded on native formational
bedrock

In areas of undocumented fills, process upper 2
feet of existing soils

5 Feet Outside of Buildings

Building Pads

Site Development

Lateral Grading Limits )
2 Feet Outside of Improvement Areas

Exposed Bottoms of Excavations Scarify Upper 12 Inches

8.4.8 Prior to placing fill, the base of excavations should be scarified approximately 12 inches,
moisture conditioned, and compacted. The site should then be brought to final subgrade
elevations with fill compacted in layers. In general, the existing soil is suitable for use from
a geotechnical engineering standpoint as fill if relatively free from vegetation, debris and
other deleterious material. Layers of fill should be about 6 to 8 inches in loose thickness and
no thicker than will allow for adequate bonding and compaction. Fill, including backfill and
scarified ground surfaces, should be compacted to a dry density of at least 90 percent of the
laboratory maximum dry density near to slightly above optimum moisture content in
accordance with ASTM Test Procedure D 1557. Fill materials placed below optimum
moisture content may require additional moisture conditioning prior to placing additional
fill. The upper 12 inches of subgrade soil underlying pavement should be compacted to a
dry density of at least 95 percent of the laboratory maximum dry density near to slightly
above optimum moisture content shortly before paving operations.

8.4.9 Import fill (if necessary) should consist of the characteristics presented in Table 8.4.2. Geocon
Incorporated should be notified of the import soil source and should perform laboratory testing
of import soil prior to its arrival at the site to determine its suitability as fill material.

TABLE 8.4.2
SUMMARY OF IMPORT FILL RECOMMENDATIONS

Expansion Potential “Very Low” to “Medium” (Expansion Index of 90 or less)
Maximum Dimension Less Than 3 Inches

Particle Size .
Generally Free of Debris
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8.5

8.5.1

8.6

8.6.1

8.6.2

8.6.3

8.6.4

Subdrains

With the exception of retaining wall drains, we do not expect the installation of other
subdrains. We should be contacted to provide recommendations for wick drains, if
proposed.

Excavation Slopes, Shoring and Tiebacks

The recommendations included herein are provided for stable excavations. It is the
responsibility of the contractor and their competent person to ensure all excavations,
temporary slopes and trenches are properly constructed and maintained in accordance with
applicable OSHA guidelines in order to maintain safety and the stability of the excavations
and adjacent improvements. These excavations should not be allowed to become saturated
or to dry out. Surcharge loads should not be permitted to a distance equal to the height of the
excavation from the top of the excavation. The top of the excavation should be a minimum
of 15 feet from the edge of existing improvements. Excavations steeper than those
recommended or closer than 15 feet from an existing surface improvement should be shored

in accordance with applicable OSHA codes and regulations.

The stability of the excavations is dependent on the design and construction of the shoring
system and site conditions. Therefore, Geocon Incorporated cannot be responsible for site

safety and the stability of the proposed excavations.

The design of temporary shoring is governed by soil and groundwater conditions, and by the
depth and width of the excavated area. Continuous support of the excavation face can be
provided by a system of soldier piles and wood lagging or other applicable techniques.
Excavations exceeding 15 feet may require soil nails, tieback anchors or internal bracing to

provide additional wall restraint.

The condition of existing buildings, streets, sidewalks, and other structures/improvements
around the perimeter of the planned excavation should be documented prior to the start of
shoring and excavation work. Special attention should be given to documenting existing
cracks or other indications of differential settlement within these adjacent structures,
pavements and other improvements. Underground utilities sensitive to settlement should be
videotaped prior to construction to check the integrity of pipes. In addition, monitoring
points should be established indicating location and elevation around the excavation and
upon existing buildings. These points should be monitored on a weekly basis during
excavation work and on a monthly basis thereafter. Inclinometers should be installed and
monitored behind any shoring sections that will be advanced deeper than 30 feet below the

existing ground surface.
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8.6.5

8.6.6

In general, ground conditions are moderately suited for soldier pile and tieback anchor wall
construction techniques. However, gravel, cobble, and cemented material may be
encountered in the existing bedrock soils that could be difficult to drill. Additionally, if
cohesionless sands are encountered, some raveling may result along the unsupported

portions of excavations.

Temporary shoring should be designed using a lateral pressure envelope acting on the back
of the shoring as presented in Table 8.6.1 assuming a level backfill. The distributions are
shown on the Active Pressures for Temporary Shoring. Triangular distribution should be
used for cantilevered shoring and, the trapezoidal and rectangular distribution should be
used for multi-braced systems such as tieback anchors and rakers. The project shoring
engineer should determine the applicable soil distribution for the design of the temporary
shoring system. Additional lateral earth pressure due to the surcharging effects from
construction equipment, sloping backfill, planned stockpiles, adjacent structures and/or
traffic loads should be considered, where appropriate, during design of the shoring system.

TABLE 8.6.1
SUMMARY OF TEMPORARY SHORING WALL RECOMMENDATIONS

Triangular Distribution, A 22H psf
Rectangular Distribution, B 14H psf
Trapezoidal Distribution, C 18H psf

Passive Pressure, P 350D + 500 psf
Effective Zone Angle, E 28 degrees
Maximum Design Lateral Movement 1 Inch
Maximum Design Vertical Movement Y% Inch
Maximum Design Retained Height, H 25 Feet

H equals the height of the retaining portion of the wall in feet
D equals the embedment depth of the retaining wall in feet
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8.6.7 The passive resistance can be assumed to act over a width of three pile diameters. Typically,

soldier piles are embedded a minimum of 0.5 times the maximum height of the excavation

(this depth is to include footing excavations) if tieback anchors are not employed. The

project structural engineer should determine the actual embedment depth.

> GROUTED

|
H (ft)
EXCAVATION ‘
BOTTOM
\ o
[ RSSO /
D (ft) _ i '
' !_,..
I—

~ SOLDIER PILE

Passive Pressures on Temporary Shoring

8.6.8 We should observe the drilled shafts for the soldier piles prior to the placement of steel

reinforcement to check that the exposed soil conditions are similar to those expected and
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that footing excavations have been extended to the appropriate bearing strata and design
depths. If unexpected soil conditions are encountered, foundation modifications may be
required.

8.6.9 Lateral movement of shoring is associated with vertical ground settlement outside of the
excavation. Therefore, it is essential that the soldier pile and tieback system allow very
limited amounts of lateral displacement. Earth pressures acting on a lagging wall can cause
movement of the shoring toward the excavation and result in ground subsidence outside of
the excavation. Consequently, horizontal movements of the shoring wall should be

accurately monitored and recorded during excavation and anchor construction.

8.6.10  Survey points should be established at the top of the pile on at least 20 percent of the soldier
piles. An additional point located at an intermediate point between the top of the pile and the
base of the excavation should be monitored on at least 20 percent of the piles if tieback
anchors will be used. These points should be monitored on a weekly basis during excavation
work and on a monthly basis thereafter until the permanent support system is constructed.

8.6.11  The project civil engineer should provide the approximate location, depth, and pipe type of
the underground utilities to the shoring engineer to help select the shoring type and shoring
design. The shoring system should be designed to limit horizontal soldier pile movement to
a maximum of 1 inch. The amount of horizontal deflection can be assumed to be essentially
zero along the Active Zone and Effective Zone boundary. The magnitude of movement for
intermediate depths and distances from the shoring wall can be linearly interpolated.

8.6.12  Tieback anchors employed in shoring should be designed such that anchors fully penetrate
the Active Zone behind the shoring. The Active Zone can be considered the wedge of soil
from the face of the shoring to a plane extending upward from the base of the excavation as
shown on the Active Zone Detail. Normally, tieback anchors are contractor-designed and
installed, and there are numerous anchor construction methods available. Non-shrinkage
grout should be used for the construction of the tieback anchors.
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8.6.13

8.6.14

8.6.15

Active Zone Detail

Experience has shown that the use of pressure grouting during formation of the bonded
portion of the anchor will increase the soil-grout bond stress. A pressure grouting tube
should be installed during the construction of the tieback. Post grouting should be performed

if adequate capacity cannot be obtained by other construction methods.

Anchor capacity is a function of construction method, depth of anchor, batter, diameter of
the bonded section and the length of the bonded section. Anchor capacity should be

evaluated using the strength parameters shown in Table 8.6.2.

TABLE 8.6.2
SOIL STRENGTH PARAMETERS FOR TEMPORARY SHORING

Undocumented Fill 250 28
Scripps Formation/Ardath Shale 300 36

Grout should only be placed in the tieback anchor’s bonded section prior to testing. Tieback
anchors should be proof-tested to at least 130 percent of the anchor’s design working load.
Following a successful proof test, the tieback anchors should be locked off at 80 percent of
the allowable working load. Tieback anchor test failure criteria should be established in
project plans and specifications. The tieback anchor test failure criteria should be based
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8.6.16

8.6.17

8.6.18

8.6.19

upon a maximum allowable displacement at 130 percent of the anchor’s working load
(anchor creep) and a maximum residual displacement within the anchor following stressing.
Tieback anchor stressing should only be conducted after sufficient hydration has occurred
within the grout. Tieback anchors that fail to meet project specified test criteria should be

replaced or additional anchors should be constructed.

Lagging should keep pace with excavation. The excavation should not be advanced deeper
than three feet below the bottom of lagging at any time or as determined by the shoring
contractor. These unlagged gaps should only be allowed to stand for short periods of time in
order to decrease the probability of soil instability and should never be unsupported
overnight. Proper backfilling should be conducted when necessary between the back of
lagging and excavation sidewalls to reduce sloughing in this zone and all voids should be
filled by the end of each day. It may be necessary to backfill with slurry to help prevent
future lateral movement behind the supported excavation. Further, the excavation should not
be advanced further than four feet below a row of tiebacks prior to those tiebacks being
proof tested and locked off unless otherwise specific by the shoring engineer. Surface

sloughing may occur during the excavation process.

If tieback anchors are employed, an accurate survey of existing utilities and other
underground structures adjacent to the shoring wall should be conducted. The survey should
include both locations and depths of existing utilities. Locations of anchors should be
adjusted as necessary during the design and construction process to accommodate the

existing and proposed utilities.

Tieback anchors within the City of San Diego right-of-way should be properly detentioned
and removed where steel does not exist within the upper 20 feet from the existing grade.
The Notice — Land Development Review/Shoring in City Right-Of-Way, prepared by the
City of San Diego, dated July 1, 2003 should be reviewed and incorporated into the design
of the tieback anchors. Procedures for removal of tieback anchors include unscrewing
tendons using special couplings, use of explosives, or heat induction. Geocon Incorporated

should be consulted if other methods of removal are planned.

The shoring system should incorporate a drainage system for the proposed retaining wall as

shown herein.
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8.7

8.7.1

8.7.2

8.7.3

8.7.4

Shoring Retaining Wall Drainage Detail

Soil Nail Wall

As an alternative to temporary shoring followed by construction of a permanent basement
wall, a soil nail wall can be used. Soil nail walls consist of installing closely spaced steel
bars (nails) into a slope or excavation in a top-down construction sequence. Following
installation of a horizontal row of nails, drains, waterproofing and wall reinforcing steel are
placed and shotcrete applied to create a final wall. The wall should be designed by an
engineer familiar with the design of soil nail walls.

Temporary soil nail walls should not be considered a permanent design to support the
seismic lateral loads and soil pressures on a building wall. Therefore, the proposed building
should be designed to support the expected lateral loads.

In general, ground conditions are moderately suited to soil nail wall construction techniques.
However, localized gravel, cobble and oversized material could be encountered in the existing
materials that could be difficult to drill. Additionally, relatively clean sands may be encountered
within the existing soil that may result in some raveling of the unsupported excavation. Casing

or specialized drilling techniques should be planned where raveling exists (e.g. casing).

Testing of the soil nails should be performed in accordance with the guidelines of the
Federal Highway Administration or similar guidelines. At least two verification tests should

be performed to confirm design assumptions for each soil/rock type encountered.
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Verification tests nails should be sacrificial and should not be used to support the proposed
wall. The bond length should be adjusted to allow for pullout testing of the verification nails
to evaluate the ultimate bond stress. A minimum of 5 percent of the production nails should
also be proof tested and a minimum of 4 sacrificial nails should be tested at the discretion of
Geocon Incorporated. Consideration should be given to testing sacrificial nails with an
adjusted bond length rather than testing production nails. Geocon Incorporated should

observe the nail installation and perform the nail testing.

8.7.5 The soil strength parameters listed in Table 8.7.1 can be used in design of the soil nails. The
bond stress is dependent on drilling method, diameter, and construction method. Therefore,
the designer should evaluate the bond stress based on the existing soil conditions and the
construction method.

TABLE 8.7.1
SOIL STRENGTH PARAMETERS FOR SOIL NAIL WALLS

Undocumented Fill 130 250 28 10
Scripps Formation/Ardath Shale 130 300 36 20

* Assuming gravity fed, open hole drilling techniques.

8.7.6 A wall drain system should be incorporated into the design of the soil nail wall as shown herein.

Corrosion protection should be provided for the nails if the wall will be a permanent structure.

Soil Nail Wall Drainage Detail
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8.8 Seismic Design Criteria — 2019 California Building Code

8.8.1 Table 8.8.1 summarizes site-specific design criteria obtained from the 2019 California
Building Code (CBC; Based on the 2018 International Building Code [IBC] and ASCE 7-
16), Chapter 16 Structural Design, Section 1613 Earthquake Loads. We used the computer
program U.S. Seismic Design Maps, provided by the Structural Engineers Association
(SEA) to calculate the seismic design parameters. The short spectral response uses a period
of 0.2 second. We evaluated the Site Class based on the discussion in Section 1613.2.2 of
the 2019 CBC and Table 20.3-1 of ASCE 7-16. The values presented herein are for the risk-
targeted maximum considered earthquake (MCER). Sites designated as Site Class D, E and F
may require additional analyses if requested by the project structural engineer and client.

TABLE 8.8.1
2019 CBC SEISMIC DESIGN PARAMETERS

Site Class C Section 1613.2.2
MCERr Ground Motion Spectral Response

Acceleration — Class B (short), Sg 1.209¢ Figure 1613.2.1(1)
MCERr Ground Motion Spectral Response .

Acceleration — Class B (1 sec), Si 0.427¢ Figure 1613.2.1(2)

Site Coefficient, Fa 1.2 Table 1613.2.3(1)

Site Coefficient, Fy 1.5 Table 1613.2.3(2)

Site Class Modified MCERr Spectral Response
Acceleration (short), Sms

Site Class Modified MCER Spectral Response
Acceleration — (1 sec), Smi

1.451g Section 1613.2.3 (Eqn 16-36)

0.640g Section 1613.2.3 (Eqn 16-37)

5% Damped Design

Spectral Response Acceleration (short), Sps 0.967¢ Section 1613.2.4 (Eqn 16-38)

5% Damped Design

Spectral Response Acceleration (1 sec), Spi 0.427g Section 1613.2.4 (Eqn 16-39)

8.8.2 Using the code-based values presented in this Table 8.8.1, in lieu of a performing a ground
motion hazard analysis, requires the exceptions outlined in ASCE 7-16 Section 11.4.8 be
followed by the project structural engineer. Per Section 11.4.8 of ASCE/SEI 7-16, a ground
motion hazard analysis should be performed for projects for Site Class “E” sites with Ss
greater than or equal to 1.0g and for Site Class “D” and “E” sites with S1 greater than 0.2g.
Section 11.4.8 also provides exceptions which indicates that the ground motion hazard

analysis may be waived provided the exceptions are followed.

8.8.3 Table 8.8.2 presents the mapped maximum considered geometric mean (MCEg) seismic
design parameters for projects located in Seismic Design Categories of D through F in
accordance with ASCE 7-16.
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TABLE 8.8.2
ASCE 7-16 PEAK GROUND ACCELERATION

Mapped MCEg Peak Ground Acceleration, PGA 0.545¢g Figure 22-9
Site Coefficient, Fpga 1.200 Table 11.8-1

Site Class Modified MCEg Peak Ground

Acceleration, PGAy 0.654¢g Section 11.8.3 (Eqn 11.8-1)

8.8.4 Conformance to the criteria in Tables 8.8.1 and 8.8.2 for seismic design does not constitute
any kind of guarantee or assurance that significant structural damage or ground failure will
not occur in the event of a large earthquake. The primary goal of seismic design is to protect
life, not to avoid all damage, since such design may be economically prohibitive.

8.8.5 The project structural engineer and architect should evaluate the appropriate Risk Category
and Seismic Design Category for the planned structures. The values presented herein
assume a Risk Category of II and resulting in a Seismic Design Category D. Table 8.8.3
presents a summary of the risk categories in accordance with ASCE 7-16.

TABLE 8.8.3
ASCE 7-16 RISK CATEGORIES

I Low risk to Human Life at Failure Barn, Storage Shelter

Nominal Risk to Human Life at Residential, Commercial and Industrial

II Failure (Buildings Not Designated as L
I, 1T or IV) Buildings
Theaters, Lecture Halls, Dining Halls,
i Substantial Risk to Human Life at Schools, Prisons, Small Healthcare
Failure Facilities, Infrastructure Plants, Storage

for Explosives/Toxins

Hazardous Material Facilities,
Hospitals, Fire and Rescue, Emergency
v Essential Facilities Shelters, Police Stations, Power
Stations, Aviation Control Facilities,
National Defense, Water Storage

8.9 Shallow Foundations

8.9.1 The proposed structures can be supported on a shallow foundation system founded in the
formational bedrock soils. Where fill is present below the footings, the footings should be

deepened to extend through the fill to bear entirely on the native formational bedrock.
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Foundations for the structures should consist of continuous strip footings and/or isolated

spread footings. Table 8.9 provides a summary of the foundation design recommendations.

TABLE 8.9
SUMMARY OF FOUNDATION RECOMMENDATIONS

Minimum Continuous Foundation Width, W¢ 12 inches
Minimum Isolated Foundation Width, Wi 24 inches
Minimum Foundation Depth, D 24 Inches Below Lowest Adjacent Grade
Minimum Steel Reinforcement 4 No. 5 Bars, 2 at the Top and 2 at the Bottom
Allowable Bearing Capacity 8,000 psf
500 pst per Foot of Depth
Bearing Capacity Increase .
300 psf per Foot of Width
Maximum Allowable Bearing Capacity 10,000 psf
Estimated Total Settlement 1 Inch
Estimated Differential Settlement Y, Inch in 40 Feet
Footing Size Used for Settlement 9-Foot Square
Design Expansion Index 90 or less
8.9.2 The foundations should be embedded in accordance with the recommendations herein and

the Wall/Column Footing Dimension Detail. The embedment depths should be measured
from the lowest adjacent pad grade for both interior and exterior footings. Footings should
be deepened such that the bottom outside edge of the footing is at least 7 feet horizontally
from the face of the slope (unless designed with a post-tensioned foundation system as

discussed herein).

Wall/Column Footing Dimension Detail
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8.9.3 The bearing capacity values presented herein are for dead plus live loads and may be

increased by one-third when considering transient loads due to wind or seismic forces.

8.94 If the basements of the existing buildings extend to depths greater than the planned pad
grade of the new proposed buildings, fill be required to establish pad grade. Where fill is
required, we recommend the footings be deepened to extend through the fill to bear on the
formational bedrock soils. Alternatively, the fill can be overexcavated and replaced with 2

sack cement- slurry back to the bottom of proposed footings.

8.9.5 Where buildings or other improvements are planned near the top of a slope steeper than 3:1
(horizontal:vertical), special foundations and/or design considerations are recommended due

to the tendency for lateral soil movement to occur.

. For fill slopes less than 20 feet high, building footings should be deepened such that
the bottom outside edge of the footing is at least 7 feet horizontally from the face of
the slope.

. When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper, the

foundations should be extended to a depth where the minimum horizontal distance
is equal to H/3 (where H equals the vertical distance from the top of the fill slope to
the base of the fill soil) with a minimum of 7 feet but need not exceed 40 feet. The
horizontal distance is measured from the outer, deepest edge of the footing to the
face of the slope. A post-tensioned slab and foundation system or mat foundation
system can be used to help reduce potential foundation distress associated with
slope creep and lateral fill extension. Specific design parameters or
recommendations for either of these alternatives can be provided, if needed.

. Although other improvements, which are relatively rigid or brittle, such as concrete
flatwork or masonry walls, may experience some distress if located near the top of a
slope, it is generally not economical to mitigate this potential. It may be possible,
however, to incorporate design measures that would permit some lateral soil
movement without causing extensive distress. Geocon Incorporated should be
consulted for specific recommendations.

8.9.6 We should observe the foundation excavations prior to the placement of reinforcing steel
and concrete to check that the exposed soil conditions are similar to those expected and that
they have been extended to the appropriate bearing strata. Foundation modifications may be

required if unexpected soil conditions are encountered.

8.9.7 Geocon Incorporated should be consulted to provide additional design parameters as

required by the structural engineer.
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8.10

8.10.1

8.10.2

8.10.3

8.10.4

Concrete Slabs-On-Grade
Concrete slabs-on-grade for the structures should be constructed in accordance with

Table 8.10.1.

TABLE 8.10.1
MINIMUM CONCRETE SLAB-ON-GRADE RECOMMENDATIONS

Minimum Concrete Slab Thickness 5 inches
Minimum Steel Reinforcement No. 3 Bars 24 Inches on Center, Both Directions
Typical Slab Underlayment 3 to 4 Inches of Sand/Gravel/Base
Design Expansion Index 90 or less

Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-
sensitive materials should be underlain by a vapor retarder. The vapor retarder design should
be consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide
for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). In
addition, the membrane should be installed in accordance with manufacturer’s
recommendations and ASTM requirements and installed in a manner that prevents puncture.
The vapor retarder used should be specified by the project architect or developer based on the
type of floor covering that will be installed and if the structure will possess a humidity

controlled environment.

The bedding sand thickness should be determined by the project foundation engineer,
architect, and/or developer. It is common to have 3 to 4 inches of sand for 5-inch and 4-inch
thick slabs, respectively, in the southern California region. However, we should be
contacted to provide recommendations if the bedding sand is thicker than 6 inches. The
foundation design engineer should provide appropriate concrete mix design criteria and
curing measures to assure proper curing of the slab by reducing the potential for rapid
moisture loss and subsequent cracking and/or slab curl. We suggest that the foundation
design engineer present the concrete mix design and proper curing methods on the
foundation plans. It is critical that the foundation contractor understands and follows the

recommendations presented on the foundation plans.

Concrete slabs should be provided with adequate crack-control joints, construction joints
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should
consider criteria of the American Concrete Institute (ACI) when establishing crack-control

spacing. Crack-control joints should be spaced at intervals no greater than 12 feet.
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8.10.5

8.10.6

8.10.7

8.1

8.11.1

8.11.2

Additional steel reinforcing, concrete admixtures and/or closer crack control joint spacing

should be considered where concrete-exposed finished floors are planned.

Special subgrade presaturation is not deemed necessary prior to placing concrete; however,
the exposed foundation and slab subgrade soil should be moisturized to maintain a moist

condition as would be expected in any such concrete placement.

The concrete slab-on-grade recommendations are based on soil support characteristics only.
The project structural engineer should evaluate the structural requirements of the concrete

slabs for supporting expected loads.

The recommendations of this report are intended to reduce the potential for cracking of slabs
due to expansive soil (if present), differential settlement of existing soil or soil with varying
thicknesses. However, even with the incorporation of the recommendations presented
herein, foundations, stucco walls, and slabs-on-grade placed on such conditions may still
exhibit some cracking due to soil movement and/or shrinkage. The occurrence of concrete
shrinkage cracks is independent of the supporting soil characteristics. Their occurrence may
be reduced and/or controlled by limiting the slump of the concrete, proper concrete
placement and curing, and by the placement of crack control joints at periodic intervals, in

particular, where re-entrant slab corners occur.

Exterior Concrete Flatwork

Exterior concrete flatwork not subject to vehicular traffic should be constructed in
accordance with the recommendations presented in Table 8.11. The recommended steel

reinforcement would help reduce the potential for cracking.

TABLE 8.11
MINIMUM CONCRETE FLATWORK RECOMMENDATIONS

6x6-W2.9/W2.9 (6x6-6/6) welded wire mesh
EI1<90 4 Inches
No. 3 Bars 18 inches on center, Both Directions

*In excess of 8 feet square.

The subgrade soil should be properly moisturized and compacted prior to the placement of
steel and concrete. The subgrade soil should be compacted to a dry density of at least 90
percent of the laboratory maximum dry density near to slightly above optimum moisture
content in accordance with ASTM D 1557.
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8.11.3

8.114

8.11.5

8.11.6

8.12

8.12.1

Even with the incorporation of the recommendations of this report, the exterior concrete
flatwork has a potential to experience some uplift due to expansive soil beneath grade. The
steel reinforcement should overlap continuously in flatwork to reduce the potential for
vertical offsets within flatwork. Additionally, flatwork should be structurally connected to
the curbs, where possible, to reduce the potential for offsets between the curbs and the
flatwork.

Concrete flatwork should be provided with crack control joints to reduce and/or control
shrinkage cracking. Crack control spacing should be determined by the project structural
engineer based upon the slab thickness and intended usage. Criteria of the American
Concrete Institute (ACI) should be taken into consideration when establishing crack control
spacing. Subgrade soil for exterior slabs not subjected to vehicle loads should be compacted
in accordance with criteria presented in the grading section prior to concrete placement.
Subgrade soil should be properly compacted and the moisture content of subgrade soil
should be verified prior to placing concrete. Base materials will not be required below

concrete improvements.

Where exterior flatwork abuts the structure at entrant or exit points, the exterior slab should
be dowelled into the structure’s foundation stemwall. This recommendation is intended to
reduce the potential for differential elevations that could result from differential settlement
or minor heave of the flatwork. Dowelling details should be designed by the project
structural engineer.

The recommendations presented herein are intended to reduce the potential for cracking of
exterior slabs as a result of differential movement. However, even with the incorporation of
the recommendations presented herein, slabs-on-grade will still crack. The occurrence of
concrete shrinkage cracks is independent of the soil supporting characteristics. Their
occurrence may be reduced and/or controlled by limiting the slump of the concrete, the use
of crack control joints and proper concrete placement and curing. Crack control joints
should be spaced at intervals no greater than 12 feet. Literature provided by the Portland
Concrete Association (PCA) and American Concrete Institute (ACI) present
recommendations for proper concrete mix, construction, and curing practices, and should be

incorporated into project construction.

Retaining Walls

Retaining walls should be designed using the values presented in Table 8.12.1. Soil with an
expansion index (EI) of greater than 90 should not be used as backfill material behind

retaining walls.
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TABLE 8.12.1
RETAINING WALL DESIGN RECOMMENDATIONS

Active Soil Pressure, A (Fluid Density, Level Backfill) 40 pcf

Active Soil Pressure, A (Fluid Density, 2:1 Sloping Backfill) 55 pcf
Seismic Pressure, S 15H psf

At-Rest/Restrained Walls Additional Uniform Pressure (0 to 8 Feet High) 7H psf
At-Rest/Restrained Walls Additional Uniform Pressure (8+ Feet High) 13H psf
Expected Expansion Index for the Subject Property EI<90

H equals the height of the retaining portion of the wall

8.12.2  The project retaining walls should be designed as shown in the Retaining Wall Loading

Diagram.

Retaining Wall Loading Diagram

8.12.3  Unrestrained walls are those that are allowed to rotate more than 0.001H (where H equals
the height of the retaining portion of the wall) at the top of the wall. Where walls are
restrained from movement at the top (at-rest condition), an additional uniform pressure
should be applied to the wall. For retaining walls subject to vehicular loads within a
horizontal distance equal to two-thirds the wall height, a surcharge equivalent to 2 feet of fill
soil should be added to the upper 10 feet of the retaining wall.
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8.12.4

8.12.5

8.12.6

8.12.7

The structural engineer should determine the Seismic Design Category for the project in
accordance with Section 1613.3.5 of the 2019 CBC or Section 11.6 of ASCE 7-16. For
structures assigned to Seismic Design Category of D, E, or F, retaining walls that support
more than 6 feet of backfill should be designed with seismic lateral pressure in accordance
with Section 1803.5.12 of the 2019 CBC. The seismic load is dependent on the retained
height where H is the height of the wall, in feet, and the calculated loads result in pounds per
square foot (psf) exerted at the base of the wall and zero at the top of the wall.

Retaining walls should be designed to ensure stability against overturning sliding, and
excessive foundation pressure. Where a keyway is extended below the wall base with the
intent to engage passive pressure and enhance sliding stability, it is not necessary to

consider active pressure on the keyway.

Drainage openings through the base of the wall (weep holes) should not be used where the
seepage could be a nuisance or otherwise adversely affect the property adjacent to the base
of the wall. The recommendations herein assume a properly compacted granular (EI of 90 or
less) free-draining backfill material with no hydrostatic forces or imposed surcharge load.
The retaining wall should be properly drained as shown in the Typical Retaining Wall
Drainage Detail. If conditions different than those described are expected, or if specific
drainage details are desired, Geocon Incorporated should be contacted for additional

recommendations.

Typical Retaining Wall Drainage Detail

The retaining walls may be designed using either the active and restrained (at-rest) loading
condition or the active and seismic loading condition as suggested by the structural
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8.12.8

8.12.9

8.12.10

engineer. Typically, it appears the design of the restrained condition for retaining wall
loading may be adequate for the seismic design of the retaining walls. However, the active
earth pressure combined with the seismic design load should be reviewed and also

considered in the design of the retaining walls.

In general, wall foundations should be designed in accordance with Table 8.12.2. The
proximity of the foundation to the top of a slope steeper than 3:1 could impact the allowable
soil bearing pressure. Therefore, retaining wall foundations should be deepened such that
the bottom outside edge of the footing is at least 7 feet horizontally from the face of the

slope.
TABLE 8.12.2
SUMMARY OF RETAINING WALL FOUNDATION RECOMMENDATIONS
Minimum Retaining Wall Foundation Width 12 inches
Minimum Retaining Wall Foundation Depth 12 Inches
Minimum Steel Reinforcement Per Structural Engineer
Allowable Bearing Capacity 2,500 psf
) ) 500 psf per Foot of Depth
Bearing Capacity Increase .
300 psf per Foot of Width
Maximum Allowable Bearing Capacity 4,000 psf
Estimated Total Settlement 1 Inch
Estimated Differential Settlement Y Inch in 40 Feet

The recommendations presented herein are generally applicable to the design of rigid
concrete or masonry retaining walls. In the event that other types of walls (such as
mechanically stabilized earth [MSE] walls, soil nail walls, or soldier pile walls) are planned,
Geocon Incorporated should be consulted for additional recommendations.

It is common to see retaining walls constructed in the areas of the elevator pits. The
retaining walls should be properly drained and designed in accordance with the
recommendations presented herein. If the elevator pit walls are not drained, the walls should
be designed with an increased active pressure with an equivalent fluid density of 90 pcf. It is
also common to see seepage and water collection within the elevator pit. The pit should be
designed and properly waterproofed to prevent seepage and water migration into the

elevator pit.
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8.12.11

8.12.12

8.13

8.13.1

8.13.2

Unrestrained walls will move laterally when backfilled and loading is applied. The amount
of lateral deflection is dependent on the wall height, the type of soil used for backfill, and
loads acting on the wall. The retaining walls and improvements above the retaining walls
should be designed to incorporate an appropriate amount of lateral deflection as determined

by the structural engineer.

Soil contemplated for use as retaining wall backfill, including import materials, should be
identified in the field prior to backfill. At that time, Geocon Incorporated should obtain
samples for laboratory testing to evaluate its suitability. Modified lateral earth pressures
may be necessary if the backfill soil does not meet the required expansion index or shear
strength. City or regional standard wall designs, if used, are based on a specific active lateral
earth pressure and/or soil friction angle. In this regard, on-site soil to be used as backfill may
or may not meet the values for standard wall designs. Geocon Incorporated should be
consulted to assess the suitability of the on-site soil for use as wall backfill if standard wall

designs will be used.

Lateral Loading

Table 8.13 should be used to help design the proposed structures and improvements to resist
lateral loads for the design of footings or shear keys. The allowable passive pressure
assumes a horizontal surface extending at least 5 feet, or three times the surface generating
the passive pressure, whichever is greater. The upper 12 inches of material in areas not

protected by floor slabs or pavement should not be included in design for passive resistance.

TABLE 8.13
SUMMARY OF LATERAL LOAD DESIGN RECOMMENDATIONS

Passive Pressure Fluid Density 350 pef
Coefficient of Friction (Concrete and Soil) 0.35
Coefficient of Friction (Along Vapor Barrier) 0.2 to0 0.25*

*Per manufacturer’s recommendations.

The passive and frictional resistant loads can be combined for design purposes. The lateral
passive pressures may be increased by one-third when considering transient loads due to
wind or seismic forces.
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8.14

8.14.1

8.14.2

8.14.3

Preliminary Pavement Recommendations

We calculated the flexible pavement sections in general conformance with the Caltrans
Method of Flexible Pavement Design (Highway Design Manual, Section 608.4) using an
estimated Traffic Index (TI) of 5.0, 5.5, 6.0, and 7.0 for parking stalls, driveways, medium
truck traffic areas, and heavy truck traffic areas, respectively. The project civil engineer and
owner should review the pavement designations to determine appropriate locations for
pavement thickness. The final pavement sections for the parking lot should be based on the
R-Value of the subgrade soil encountered at final subgrade elevation. We have used an
R-Value of 8 (based on laboratory testing) for the subgrade soil and 78 for base materials.
Table 8.14.1 presents the preliminary flexible pavement sections.

TABLE 8.14.1
PRELIMINARY FLEXIBLE PAVEMENT SECTION

Parking Stalls for Automobiles

and Light-Duty Vehicles 30 8 3 10
Driveways for Automobiles
and Light-Duty Vehicles 33 8 3 1
Medium Truck Traffic Areas 6.0 8 3.5 12
Driveways for Heavy Truck Traffic 7.0 8 4 15

Prior to placing base materials, the upper 12 inches of the subgrade soil should be scarified,
moisture conditioned as necessary, and recompacted to a dry density of at least 95 percent of
the laboratory maximum dry density near to slightly above optimum moisture content as
determined by ASTM D 1557. Similarly, the base material should be compacted to a dry
density of at least 95 percent of the laboratory maximum dry density near to slightly above
optimum moisture content. Asphalt concrete should be compacted to a density of at least 95
percent of the laboratory Hveem density in accordance with ASTM D 2726.

Base materials should conform to Section 26-1.02B of the Standard Specifications for The
State of California Department of Transportation (Caltrans) with a s-inch maximum size
aggregate. Asphalt concrete should conform to Section 203-6 of the Standard Specifications
for Public Works Construction (Greenbook).
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8.14.4  The base thickness can be reduced if a reinforcement geogrid is used during the installation
of the pavement. Geocon should be contact for additional recommendations if alternate

design parameters are requested.

8.14.5 A rigid Portland cement concrete (PCC) pavement section should be placed in roadway
aprons and cross gutters. We calculated the rigid pavement section in general conformance
with the procedure recommended by the American Concrete Institute report ACI 330-21
Commercial Concrete Parking Lots and Site Paving Design and Construction — Guide.
Table 8.14.2 provides the traffic categories and design parameters used for the calculations

for 20-year design life.

TABLE 8.14.2
TRAFFIC CATEGORIES

A Car Parking Areas and Access Lanes 60 15

B Entrance and Truck Service Lanes 60 15

C School or City Buses (Excluding Large 75 15
Articulated Buses)

D (Grlcjs:ageziiyo¥%ll(sips) & 15

E Garbage or Fire Truck Lane 75 15

8.14.6  We used the parameters presented in Table 8.14.3 to calculate the pavement design sections.

We should be contacted to provide updated design sections, if necessary.

TABLE 8.14.3
RIGID PAVEMENT DESIGN PARAMETERS

Modulus of Subgrade Reaction, k 50 pci
Modulus of Rupture for Concrete, Mr 500 psi
Concrete Compressive Strength 3,000 psi
Concrete Modulus of Elasticity, E 3,150,000 psi

8.14.7  Based on the criteria presented herein, the PCC pavement sections should have a minimum
thickness as presented in Table 8.14.4.
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TABLE 8.14.4
RIGID VEHICULAR PAVEMENT RECOMMENDATIONS

1 5.5
A = Car Parking Areas and Access Lanes 10 6
10 6"
B = Entrance and Truck Service Lanes 50 7
100 7
. 50 10
C = School or City Buses
100 10%%
50 7
D = Heavy Duty Trucks
100 8%
. 5 7
E = Garbage or Fire Truck Lanes
10 7

The PCC vehicular pavement should be placed over subgrade soil that is compacted to a dry

8.14.8
density of at least 95 percent of the laboratory maximum dry density near to slightly above
optimum moisture content. The garbage truck pad should be large enough such that all
wheels are on the concrete pad during the loading operations.

8.14.9  Adequate joint spacing should be incorporated into the design and construction of the rigid

pavement in accordance with Table 8.14.5.

TABLE 8.14.5
MAXIMUM JOINT SPACING

4<T<5 10
5<T<6 12.5
6<T 15

8.14.10 The rigid pavement should also be designed and constructed incorporating the parameters

presented in Table 8.14.6.
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8.14.11

8.14.12

8.14.13

8.14.14

TABLE 8.14.6
ADDITIONAL RIGID PAVEMENT RECOMMENDATIONS

1.2 Times Slab Thickness Adjacent to Structures
) 1.5 Times Slab Thickness Adjacent to Soil
Thickened Edge
Minimum Increase of 2 Inches
4 Feet Wide
) Early Entry Sawn = T/6 to T/5, 1.25 Inch Minimum
Crack Control Joint Depth ] ) )
Conventional (Tooled or Conventional Sawing) = T/4 to T/3

Vi-Inch for Sealed Joints and Per Sealer Manufacturer’s
Crack Control Joint Width Recommendations

1/16- to /4-Inch is Common for Unsealed Joints

Reinforcing steel will not be necessary within the concrete for geotechnical purposes with

the possible exception of dowels at construction joints as discussed herein.

To control the location and spread of concrete shrinkage cracks, crack-control joints
(weakened plane joints) should be included in the design of the concrete pavement slab.
Crack-control joints should be sealed with an appropriate sealant to prevent the migration of
water through the control joint to the subgrade materials. The depth of the crack-control

joints should be in accordance with the referenced ACI guide.

To provide load transfer between adjacent pavement slab sections, a butt-type construction
joint should be constructed. The butt-type joint should be thickened by at least 20 percent at
the edge and taper back at least 4 feet from the face of the slab.

Concrete curb/gutter should be placed on soil subgrade compacted to a dry density of at
least 90 percent of the laboratory maximum dry density near to slightly above optimum
moisture content. Cross-gutters that receives vehicular should be placed on subgrade soil
compacted to a dry density of at least 95 percent of the laboratory maximum dry density
near to slightly above optimum moisture content. Base materials should not be placed below
the curb/gutter, or cross-gutters so water is not able to migrate from the adjacent parkways
to the pavement sections. Where flatwork is located directly adjacent to the curb/gutter, the
concrete flatwork should be structurally connected to the curbs to help reduce the potential

for offsets between the curbs and the flatwork.
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8.15

8.15.1

8.15.2

8.153

8.154

8.15.5

8.16

8.16.1

8.17

8.17.1

Site Drainage and Moisture Protection

Adequate site drainage is critical to reduce the potential for differential soil movement,
erosion and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent to footings. The site should be graded and maintained such that surface drainage is
directed away from structures in accordance with 2019 CBC 1804.4 or other applicable
standards. In addition, surface drainage should be directed away from the top of slopes into
swales or other controlled drainage devices. Roof and pavement drainage should be directed

into conduits that carry runoff away from the proposed structure.

In the case of basement walls or building walls retaining landscaping areas, a water-proofing
system should be used on the wall and joints, and a Miradrain drainage panel (or similar)
should be placed over the waterproofing. The project architect or civil engineer should

provide detailed specifications on the plans for all waterproofing and drainage.

Underground utilities should be leak free. Utility and irrigation lines should be checked
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil

movement could occur if water is allowed to infiltrate the soil for prolonged periods of time.

Landscaping planters adjacent to paved areas are not recommended due to the potential for
surface or irrigation water to infiltrate the pavement's subgrade and base course. Area drains
to collect excess irrigation water and transmit it to drainage structures or impervious above-
grade planter boxes can be used. In addition, where landscaping is planned adjacent to the
pavement, construction of a cutoff wall along the edge of the pavement that extends at least

6 inches below the bottom of the base material should be considered.

Appendix C provides storm water management recommendations.

Grading and Foundation Plan Review

Geocon Incorporated should review the grading and building foundation plans for the
project prior to final design submittal to evaluate if additional analyses and/or

recommendations are required.

Testing and Observation Services During Construction

Geocon Incorporated should provide geotechnical testing and observation services during
the grading operations, foundation construction, utility installation, retaining wall backfill
and pavement installation. Table 8.17 presents the typical geotechnical observations we

would expect for the proposed improvements.
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TABLE 8.17

EXPECTED GEOTECHNICAL TESTING AND OBSERVATION SERVICES

Grading

Soldier Piles

Tieback Anchors

Soil Nail Walls

Foundations
Utility Backfill
Retaining Wall Backfill

Subgrade for Sidewalks,
Curb/Gutter and Pavement

Pavement Construction

Geocon Project No. G2898-42-01

Base of Removal

Geologic Logging
Fill Placement and Soil Compaction
Solder Pile Drilling Depth
Tieback Drilling and Installation
Tieback Testing
Soil Nail Drilling and Installation
Soil Nail Testing
Foundation Excavation Observations
Fill Placement and Soil Compaction

Fill Placement and Soil Compaction
Soil Compaction

Base Placement and Compaction

Asphalt Concrete Placement and
Compaction

_41 -

Part Time During
Removals

Part Time to Full Time
Full Time
Part Time
Full Time
Full Time
Full Time
Full Time
Part Time
Part Time to Full Time

Part Time to Full Time
Part Time
Part Time

Full Time
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

L. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.

2. The recommendations of this report pertain only to the site investigated and are based upon
the assumption that the soil conditions do not deviate from those disclosed in the
investigation. If any variations or undesirable conditions are encountered during construction,
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated
should be notified so that supplemental recommendations can be given. The evaluation or
identification of the potential presence of hazardous or corrosive materials was not part of the

scope of services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are
brought to the attention of the architect and engineer for the project and incorporated into the
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out
such recommendations in the field.

4. The findings of this report are valid as of the present date. However, changes in the conditions
of a property can occur with the passage of time, whether they be due to natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or
appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report is subject to review and should not be relied
upon after a period of three years.
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APPENDIX A

FIELD INVESTIGATION

We performed the drilling operations on February 23, 2022. Borings extended to maximum depth of
approximately 19 feet. The locations of the exploratory borings are shown on the Geologic Map,
Figure 1, and the boring logs are presented in this Appendix. We located the borings in the field using
a measuring tape and existing reference points; therefore, actual boring locations may deviate slightly.

The geotechnical borings were drilled to depths ranging from approximately 5 to 19 feet below
existing grade using an Ingersoll Rand A-300 drill rig equipped with hollow-stem augers. The

infiltration-test borings were drilled to depths of approximately 4 to 5 feet.

We obtained samples during our subsurface exploration in the borings using a California sampler. The
sampler was composed of steel and driven to obtain ring samples. The California sampler has an
inside diameter of 2.5 inches and an outside diameter of 3 inches. Up to 18 rings are placed inside the
sampler that is 2.4 inches in diameter and 1 inch in height. The SPT sampler has an inside diameter of
1.5 inches and an outside diameter of 2 inches. We obtained ring samples at appropriate intervals,
placed them in moisture-tight containers, and transported them to the laboratory for testing. The type

of sample is noted on the exploratory boring logs.

The sampler was driven 12 inches. The sampler is connected to A rods and driven into the bottom of the
excavation using a 140-pound hammer with a 30-inch drop. Blow counts are recorded for every 6 inches
the sampler is driven. The penetration resistances shown on the boring logs are shown in terms of blows
per foot. The values indicated on the boring logs are the sum of the last 12 inches of the sampler. If the
sampler was not driven for 12 inches, an approximate value is calculated in term of blows per foot or the
final 6-inch interval is reported. These values are not to be taken as N-values as adjustments have not
been applied. We estimated elevations shown on the boring logs either from a topographic map or by

using a benchmark. Each excavation was backfilled as noted on the boring logs.

We visually examined, classified, and logged the soil encountered in the borings in general accordance
with American Society for Testing and Materials (ASTM) practice for Description and Identification
of Soils (Visual-Manual Procedure D 2488). The logs depict the soil and geologic conditions observed

and the depth at which samples were obtained.

Geocon Project No. G2898-42-01 April 1, 2022



PROJECT NO. G2898-42-01

. & BORING B 1 Zu~ LE
DEPTH 3 5 s = E o~ X
IN SAMPLE 3 E CLASS F22 @& S E&
NO. o Z ELEV. (MSL.) 325 DATE COMPLETED 02-23-2022 =0 2 o @ e
FEET I My o o)
E 3w Sog 3t 28
LgQ
- g EQUIPMENT IR A-300 BY:L.RODRIGUEZ o *>~ © ©
0 MATERIAL DESCRIPTION
4" ASPHALT Over 5.5" BASE
SM UNDOCUMENTED FILL (Qudf)
Loose to medium dense, moist, gray to yellowish brown, Silty, fine SAND
2
Bl-1 SM SCRIPPS FORMATION (Tsc) 48/8" 108.7 13.1
Dense, moist, gray to yellowish brown, Silty, fine-grained SANDSTONE
4 -Sampler broke after 8-inch drive
B1-2 -Becomes very dense 50/5" 109.8 13.3
6
8
1 0 . n
BI-3 -Becomes damp, light brown 50/ 97.7 10.6
12
14
B1-4 -Becomes light yellowish to grayish brown 50/4" 94.2 11.6
16
18
B1-5 50/3"
BORING TERMINATED AT 19.25 FEET
Groundwater not encountered
Figure A1, G2898-42-01.GPJ
Log of Boring B 1, Page 1 of 1
.. SAMPLING UNSUCCESSFUL ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS ( ’
.. DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLEOR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

. & BORING B 2/P 1 Zu~ LE
DEPTH 3 5 s = E o = X
IN SAMPLE 3 E CLASS F22 @& o E&
NO. % = ELEV. (MSL.) 323" DATE COMPLETED 02-23-2022 = 9% oy Qe
FEET = 8 (Uscs) g a5 E = g %
= Zwa
- % EQUIPMENT IR A-300 BY:L.RODRIGUEZ a & e ©
0 MATERIAL DESCRIPTION
3.5" ASPHALT Over 2.5" BASE
B2-1 SM UNDOCUMENTED FILL (Qudf)
Loose to medium dense, moist, light yellowish brown, Silty, fine SAND; trace
2 ML gravel
B2.2 SCRIPPS FORMATION (Tsc) 50/5"
Hard, damp, yellowish brown to gray, Sandy SILTSTONE
4 n
B2-3 50/5 9.3
BORING TERMINATED AT 5 FEET
Groundwater not encountered
Figure A-2, G2898-42-01.GPJ
Log of Boring B 2/P 1, Page 1 of 1
SAMPLE SYMBOLS .. SAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
... DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLE OR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

. & BORING B 3/P 2 Zu~ LE
DEPTH 3 g soL E2 L 2 n L
N SAMPLE 9 g CLASS Ex2 & o Ea
NO. o = ELEV. (MSL.) 323" DATE COMPLETED 02-23-2022 =0 2 o (2
FEET T 3 (usos) Lo 9 > S oz
= Zwa
- % EQUIPMENT IR A-300 BY: L. RODRIGUEZ o % e ©
0 MATERIAL DESCRIPTION
5" ASPHALT Over 4.5" BASE
SM UNDOCUMENTED FILL (Qudf)
SM Medium dense, moist, brown, Silty, fine to medium SAND; trace gravel
2 SCRIPPS FORMATION (Tsc)
B3-1 Very dense, damp, light yellowish brown, Silty, fine-grained SANDSTONE 50/5" 12.8
4 B3-2 504" 1009 94
BORING TERMINATED AT 5 FEET
Groundwater not encountered
Figure A-3, G2898-42-01.GPJ
Log of Boring B 3/P 2, Page 1 of 1
SAMPLE SYMBOLS .. SAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE .. CHUNK SAMPLE ..WATERTABLEOR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

. & BORING B 4/P 3 Zu~ LE
DEPTH 3 g SoIL E9L &~ [y
= Z W o]
IN SAMPLE 3 E CLASS F22 @& o E&
NO. o = ELEV. (MSL.) 322 DATE COMPLETED 02-23-2022 =0 2 o Qe
FEET I My o o)
E 3w Sog 3t 28
LgQ
- g EQUIPMENT IR A-300 BY:L.RODRIGUEZ o *>~ © ©
0 MATERIAL DESCRIPTION
3.5" ASPHALT Over 2" BASE
Ba-1 SM UNDOCUMENTED FILL (Qudf)
SM Medium dense, moist, reddish brown, Silty, fine to coarse SAND; trace gravel
2 SCRIPPS FORMATION (Tsc)
B4 Very dense, dry/damp, light yellowish brown, Silty, fine- to medium-grained 50/5.5"  109.1 45
SANDSTONE; trace rounded gravel
4
B4-3 -Becomes damp 74 108.1 6.2
BORING TERMINATED AT 5 FEET
Groundwater not encountered
Figure A4, G2898-42-01.GPJ
Log of Boring B 4/P 3, Page 1 of 1
.. SAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS ( ’
... DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLE OR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

. & BORING B 5 Zu~ LE
DEPTH 3 2 soL E2 L 2 n L
IN SAMPLE 3 E CLASS F22 @& o E&
NO. % = ELEV. (MSL.) 322 DATE COMPLETED 02-23-2022 = Q% oy Qe
FEET = 8 (Uscs) g a5 E = g %
= Zwa
- % EQUIPMENT IR A-300 BY:L.RODRIGUEZ a & e ©
0 MATERIAL DESCRIPTION
4.5" ASPHALT Over 5" BASE
SM UNDOCUMENTED FILL (Qudf)
SM Loose to medium dense, damp, brown, Silty, fine to medium SAND; trace
2 gravel
B5-1 SCRIPPS FORMATION (Tsc) 50/4"
Very dense, dry/damp, light yellowish brown, Silty, fine- to coarse-grained
4 SANDSTONE; trace rounded gravel
B5-2 50/4" 102.4 5.0
BORING TERMINATED AT 5.5 FEET
Groundwater not encountered
Figure A-5, G2898-42-01.GPJ
Log of Boring B 5, Page 1 of 1
SAMPLE SYMBOLS .. SAMPLING UNSUCCESSFUL ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
... DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLE OR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

14 —
e BORING B 6 T S
DEPTH 8 |=| sou EzL| a7 x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) 323" DATE COMPLETED 02-23-2022 = Q% oy Qe
FEET E 3] wse® E— —_— Yool x= Qz
= Zwa
- % EQUIPMENT IR A-300 BY: L. RODRIGUEZ| a & e ©
0 MATERIAL DESCRIPTION
2.5" ASPHALT Over 3" BASE
i | Bl SM UNDOCUMENTED FILL (Qudf) i
Loose to medium dense, moist, brown, Silty, fine to coarse SAND; trace
L o SM \ gravel / =
SCRIPPS FORMATION (Tsc)
- - Very dense, moist, light yellowish brown, Silty, fine- to medium-grained —
SANDSTONE
- 4 ER -
i 1 B6-2 750/5.5" | 101.7 13.6
- 6 —) -
- 8 i -
- 10 . . K "
B6-3 -Becomes light yellowish brown to gray 80/11.5 104.9 11.2
- 14 —) -
B 1 Bo4 [ 86/11" 106.8 10.1
- 18 — -
B 1 B6S [50/5.5"
BORING TERMINATED AT 19.5 FEET
Groundwater not encountered
Figure A-6, G2898-42-01.GPJ
Log of Boring B 6, Page 1 of 1
SAMPLE SYMBOLS [J ... sSAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B ... DRIVE SAMPLE (UNDISTURBED)
B3 ... DISTURBED OR BAG SAMPLE A ... cHUNK samPLE Y .. WATERTABLE OR ¥/ ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

. & BORING B 7 Zu~ LE
DEPTH 3 5 s = E o = X
IN SAMPLE 3 E CLASS F22 @& o E&
NO. % = ELEV. (MSL.) 322 DATE COMPLETED 02-23-2022 = 9% On @ e
FEET = 8 (Uscs) g a5 E = g %
E Zwa
- % EQUIPMENT IR A-300 BY: L. RODRIGUEZ o % e ©
0 MATERIAL DESCRIPTION
4" ASPHALT Over 4" BASE
SM SCRIPPS FORMATION (Tsc)
Very dense, dry, light yellowish brown, Silty, fine- to coarse-grained
2 SANDSTONE
4
B7-1 50/4" 2.0
6
8
10 B . n
B7-2 -Becomes yellowish to grayish brown 50/3
12
14
B7-3 50/3.5" 33
16
18
B7-4 50/3.5"
BORING TERMINATED AT 19.25 FEET
Groundwater not encountered
Figure A-7, G2898-42-01.GPJ
Log of Boring B 7, Page 1 of 1
SAMPLE SYMBOLS .. SAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
... DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLEOR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

B BORING B 8 Zu- = .z
DEPTH 3 5 s = E o = X
IN SAMPLE 3 E CLASS F22 @& o E&
NO. % = ELEV. (MSL.) 323" DATE COMPLETED 02-23-2022 = 9% oy Qe
FEET = 8 (Uscs) g a5 E = g %
| W o
& EQUIPMENT IR A-300 BY: L. RODRIGUEZ o & e ©
0 MATERIAL DESCRIPTION
5.5" ASPHALT Over 4" BASE
SM SCRIPPS FORMATION (Tsc)
Very dense, dry, light yellowish brown, Silty, fine- to medium-grained
2 SANDSTONE
B8-1 50/3.5"
4
B8-2 -No recovery 50/3"
BORING TERMINATED AT 5.25 FEET
Groundwater not encountered
Figure A-8, G2898-42-01.GPJ
Log of Boring B 8, Page 1 of 1
SAMPLE SYMBOLS .. SAMPLING UNSUCCESSFUL ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ..WATERTABLE OR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G2898-42-01

g BORING P 4 Zu- L F
DEPTH 3 5 s = S & i -
IN SAMPLE 3 E CLASS T g w o E&
NO. o = ELEV. (MSL.) 324 DATE COMPLETED 02-23-2022 =0 o Qe
FEET I My o o)
£ 3 wseo z0a & 28
I Wy
% EQUIPMENT IR A-300 BY:L.RODRIGUEZ a & e ©
0 MATERIAL DESCRIPTION
3" ASPHALT Over 3" BASE
SM UNDOCUMENTED FILL (Qudf)
SM Loose to medium dense, damp, brown, Silty, fine to medium SAND; trace
2 gravel

SCRIPPS FORMATION (Tsc)
Dense, damp, light yellowish brown, Silty, fine- to medium-grained
SANDSTONE; trace rounded gravel

4
BORING TERMINATED AT 4 FEET
Groundwater not encountered

(G2898-42-01.GPJ

Figure A-9,
Log of Boring P 4, Page 1 of 1

... SAMPLING UNSUCCESSFUL ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)

SAMPLE SYMBOLS
.. DISTURBED OR BAG SAMPLE .. CHUNK SAMPLE ..WATERTABLEOR ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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APPENDIX B

LABORATORY TESTING

We performed laboratory tests in accordance with generally accepted test methods of the American
Society for Testing and Materials (ASTM) or other suggested procedures. We tested selected soil samples
for in-place dry density/moisture content, maximum density/optimum moisture content, expansion index,
water-soluble sulfate, pH, resistivity, water-soluble chloride ion content, R-Value, consolidation,
gradation and direct shear strength. The results of our current laboratory tests are presented herein. The

in-place dry density and moisture content of the samples tested are presented on the boring logs in

Appendix A.
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY
AND OPTIMUM MOISTURE CONTENT TEST RESULTS
ASTM D 1557
Yellowish brown, Sandy SILT to
B2-1 Silty, fine to medium SAND 126.4 107
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829
B2-1 10.4 19.4 109.6 45 Expansive Low
B6-1 8.9 16.3 112.2 14 Non-Expansive Very Low

SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS
CALIFORNIA TEST NO. 417

B2-1 ¥a-5 Qudf/Tsc 0.014 SO
B6-1 Y5 Qudf/Tsc 0.008 SO

Geocon Project No. G2898-42-01 B-1- April 1, 2022



SUMMARY OF LABORATORY CHLORIDE TEST RESULTS

AASHTO T 291
B2-1 ¥5-5 Qudf/Tsc 688 0.069
B6-1 2-5 Qudf/Tsc 122 0.012

SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (PH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

B2-1 ¥2-5 Qudf/Tsc 7.77 640

SUMMARY OF LABORATORY RESISTANCE VALUE (R-VALUE) TEST RESULTS
ASTM D 2844

Yellowish brown, Silty, fine to medium SAND

B4-1 15 (Qudf/Tsc)

Geocon Project No. G2898-42-01 B-2- April 1,2022



VERTICAL STRAIN (%)

0.0

2.0

4.0

6.0

8.0

10.0

0.10

SAMPLE NO.: BI-3
SAMPLE DEPTH (FT): 10’

INITIAL DRY DENSITY (PCF):
INITIAL WATER CONTENT (%):
SAMPLE SATURATED AT (KSF):
INITIAL SATURATION (%):

1.00
APPLIED PRESSURE (KSF)

GEOLOGIC UNIT: Tsc
98.1
11.0%
20
42.2%
TORREYANA CAMPUS

PROJECT NO.: G2898-42-01

10.00



VERTICAL STRAIN (%)

0.0

2.0

4.0

6.0

8.0

10.0

0.10

SAMPLE NO.: Bl-4
SAMPLE DEPTH (FT): 15

INITIAL DRY DENSITY (PCF):
INITIAL WATER CONTENT (%):
SAMPLE SATURATED AT (KSF):
INITIAL SATURATION (%):

1.00
APPLIED PRESSURE (KSF)

GEOLOGIC UNIT: Tsc
94.2
11.6%
20
40.5%
TORREYANA CAMPUS

PROJECT NO.: G2898-42-01

10.00



SHEAR STRESS (PSF)

4500

4000

3500

3000

2500

2000

1500

1000

500

0

SAMPLE NO.: B6-3
SAMPLE DEPTH (FT): 10’

ACTUAL NORMAL STRESS (PSF):
WATER CONTENT (%):
DRY DENSITY (PCF):

WATER CONTENT (%):
PEAK SHEAR STRESS (PSF):
ULT.-E.O.T. SHEAR STRESS (PSF):

PEAK
ULTIMATE
4K
2K
1K

0.000 0.050 0.100  0.150 0.200  0.250 0.300

HORIZONTAL DEFORMATION (IN)

1K 2K 4K
1K PEAK 2 K PEAK 4 K PEAK
1 K ULTIMATE 2 KULTIMATE 4 K ULTIMATE

GEOLOGIC UNIT: Tsc
NATURAL/REMOLDED: N
890 2030 4300 -
99 11.8 1.7 11.2
107.3 103.5 104.0 104.9
17.5 19.3 20.6 19.1
1960 1958 4071 -
1098 1958 4071 -
COHESION, C (PSF) 250
FRICTION ANGLE (DEGREES) 4]
COHESION, C (PSF) 250
FRICTION ANGLE (DEGREES) 4]
7000
6000
__ 5000
7]
e
(7]
& 4000
o
[
(7]
-4
=
& 3000
(7]
2000
1000
0
0 1000 2000 3000 4000 5000
NORMAL STRESS (PSF)
TORREYANA CAMPUS

PROJECT NO.: G2898-42-01

6000



SHEAR STRESS (PSF)

4000

3500

3000

2500

2000

1500

1000

500

0

SAMPLE NO.: B6-4
SAMPLE DEPTH (FT): 15

ACTUAL NORMAL STRESS (PSF):
WATER CONTENT (%):
DRY DENSITY (PCF):

WATER CONTENT (%):
PEAK SHEAR STRESS (PSF):
ULT.-E.O.T. SHEAR STRESS (PSF):

PEAK
ULTIMATE
4 K
2K
1K

0.000 0.050 0.100  0.150 0.200  0.250 0.300

HORIZONTAL DEFORMATION (IN)

1K 2K 4K
1K PEAK 2 K PEAK 4 K PEAK
1 K ULTIMATE 2 KULTIMATE 4 K ULTIMATE

GEOLOGIC UNIT: Tsc
NATURAL/REMOLDED: N
890 2030 4300 -
9.8 9.8 10.8 10.1
107.0 104.8 108.7 106.8
18.9 19.6 18.6 19.0
1382 1837 3531 -
1117 1837 3531 -
COHESION, C (PSF) 500
FRICTION ANGLE (DEGREES) 36
COHESION, C (PSF) 450
FRICTION ANGLE (DEGREES) 36
7000
6000
__ 5000
7]
e
(7]
& 4000
o
[
(7]
-4
=
& 3000
(7]
2000
1000
0
0 1000 2000 3000 4000 5000
NORMAL STRESS (PSF)
TORREYANA CAMPUS

PROJECT NO.: G2898-42-01

6000



PERCENT PASSING

SAMPLE NO.: B2-1 GEOLOGIC UNIT:  Qudf/Tsc

SAMPLE DEPTH (FT.): 0-5'
GRAVEL
SAND SILT OR CLAY
COARSE FINE COARSE MEDIUM FINE

U.S. STANDARD SIEVE SIZE

o o
N E < RS © 8§ 8 9 38 82 Q
I VIR * F* o B O ON KR B 3*
100
90
80
70
60
50
40
30
20
10
0
100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
0.00057 0.00483 0.05017 0.8 879 ML - Sandy SILT
TORREYANA CAMPUS

PROJECT NO.: G2898-42-01
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APPENDIX C

STORM WATER MANAGEMENT INVESTIGATION

We understand storm water management devices are being proposed in accordance with the 2021 City
of San Diego Storm Water Standards (SWS). If not properly constructed, there is a potential for
distress to improvements and properties located hydrologically down gradient or adjacent to these
devices. Factors such as the amount of water to be detained, its residence time, and soil permeability
have an important effect on seepage transmission and the potential adverse impacts that may occur if
the storm water management features are not properly designed and constructed. We have not
performed a hydrogeological study at the site. If infiltration of storm water runoff occurs, downstream
properties may be subjected to seeps, springs, slope instability, raised groundwater, movement of

foundations and slabs, or other undesirable impacts as a result of water infiltration.

Hydrologic Soil Group

The United States Department of Agriculture (USDA), Natural Resources Conservation Services,
possesses general information regarding the existing soil conditions for areas within the United States.
The USDA website also provides the Hydrologic Soil Group. Table E-I presents the descriptions of
the hydrologic soil groups. 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. In addition, the USDA website also

provides an estimated saturated hydraulic conductivity for the existing soil.

TABLE C-I
HYDROLOGIC SOIL GROUP DEFINITIONS

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

Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of
B 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.

Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a
C 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.

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.
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The property is underlain by man-made previously placed fill and dense formational bedrock and should
be classified as Soil Group D. The Hydrologic Soil Group Map presents output from the USDA

website showing the limits of the soil units.

Hydrologic Soil Group Map
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Table C-1I presents the information from the USDA website for the subject property.

TABLE C-li
USDA WEB SOIL SURVEY - HYDROLOGIC SOIL GROUP*

Loamy alluvial land-
Huerhuero complex, 9 to 50

LvF3 66 D 0.00 - 0.06
percent slopes, severely
eroded
Chesterton fine sandy loam, Cfc 3 D 0.00
5 to 9 percent slopes
Terrace Escarpments TeF 2 Info. Not Available Info. Not Available

*The property should be considered to possess a Hydrologic Soil Group D due to the existing fill materials and
dense formational bedrock.

In Situ Testing

We performed four constant-head infiltration tests at the locations shown on the Geologic Map, Figure 1.
Table C-III presents the results of the infiltration tests. The field data sheets are attached herein. We
applied a feasibility factor of safety of 2.0 to our estimated infiltration rates to provide input on
Worksheet C.4-1. Soil infiltration rates from in-situ tests can vary significantly from one location to

another due to the heterogeneous characteristics inherent to most soil.

TABLE C-lil
INFILTRATION TEST RESULTS

P-1 Tsc 318 0.155 0.078
P-2 Tsc 317 0.005 0.003
P-3 Tsc 317 0.014 0.007
P-4 Tsc 320 0.083 0.042

Average 0.064 0.032

Using a Factor of Safety of 2.

Infiltration categories include full infiltration, partial infiltration and no infiltration. Table C-IV
presents the commonly accepted definitions of the potential infiltration categories based on the

infiltration rates.
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TABLE C-IV
INFILTRATION CATEGORIES

Full Infiltration 1>1.0 1>0.5
Partial Infiltration 0.10<I<1.0 0.05<I<0.5
No Infiltration (Infeasible) 1<0.10 1<0.05

Using a Factor of Safety of 2.

The results of the infiltration tests indicate an average infiltration rate of 0.064 inches per hour (0.032
inches per hour with a factor of safety of 2) for the tests performed in Scripps Formation. Therefore,
based on the results of the field infiltration tests, and our experience, infiltration would be considered

infeasible in the Scripps Formation.

GEOTECHNICAL CONSIDERATIONS
Groundwater Elevations

Groundwater was not encountered in our borings to a maximum depth of about 20 feet. We expect
groundwater is at a depth of greater than 100 feet below existing grades within the project area.

Therefore, infiltration due to groundwater elevations would be considered feasible.

Expansive Soils

Based on our laboratory testing, the soil encountered in the field investigation is “non-expansive” and
“expansive” (expansion index [EI] of 20 or less and greater than 20) as defined by 2019 California
Building Code (CBC) Section 1803.5.3. We expect most of the soil on site will have a “very low” to
“medium” expansion potential (expansion index of 90 or less). Infiltration would be feasible when

considering the expansion potential of the soil.

New or Existing Utilities

Utilities are located on and adjacent to the property within the existing parking area and roadways.
Therefore, full and partial infiltration within the areas near these utilities should be considered
infeasible. Setbacks for infiltration should be incorporated. The setback for infiltration devices should
be a minimum of 10 feet and a 1:1 plane of 1 foot below the closest edge of the deepest adjacent

utility.
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Existing or Planned Structures

Structures are present to the south and southwest of the site, and structures are proposed on-site as
described herein. Water should not be allowed to infiltrate in areas where it could affect the
neighboring properties and adjacent structures. Mitigation for existing structures consists of not

allowing water infiltration within 10 feet of the existing foundations.

Slopes

Perimeter natural slopes descend to the northwest and southeast at approximate inclinations of 2:1
(horizontal to vertical) and are up to about 230 feet high. Infiltration devices should not be installed
adjacent to or on slopes unless they are lined, possess a minimum setback distance of 50 feet or 1.5
times the slope height, or extend below the height of the slope.

Soil or Groundwater Contamination

We are unaware of contaminated soil or groundwater on the property. Therefore, infiltration associated

with this risk is considered feasible.

CONCLUSIONS AND RECOMMENDATIONS
Storm Water Evaluation Narrative

We used information from our geotechnical investigation and site observations to help evaluate
possible locations for infiltration based on the known geologic information on the property. We
selected areas on the property underlain by less than 5 feet of fill materials overlying Scripps
Formation. The in-place infiltration test locations were also provided to us by the civil engineer as
areas likely used for potential infiltration devices. We performed 4 infiltration tests within the
formational Scripps Formation and the results indicate an average rate of 0.032 inches per hour (with

an applied factor of safety of 2).

Storm Water Evaluation Conclusion

Based on the average results of our infiltration tests performed within the existing formational
materials (less than 0.05 inches per hour); we opine full and partial infiltration on the property is

considered infeasible and the property possesses a “No Infiltration” condition.

Storm Water Management Devices

Liners and subdrains should be incorporated into the design and construction of the planned storm
water devices. The liners should be impermeable (e.g. High-density polyethylene, HDPE, with a
thickness of about 30 mil or equivalent Polyvinyl Chloride, PVC) to prevent water migration. The
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subdrains should be perforated within the liner area, installed at the base and above the liner, be at
least 3 inches in diameter and consist of Schedule 40 PVC pipe. The subdrains outside of the liner
should consist of solid pipe. The penetration of the liners at the subdrains should be properly
waterproofed. The subdrains should be connected to a proper outlet. The devices should also be

installed in accordance with the manufacturer’s recommendations.

Storm Water Standard Worksheets

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility
Condition (Worksheet C.4-1 or 1-8) worksheet information to help evaluate the potential for
infiltration on the property. Worksheet C.4-1 presents the completed information for the submittal

process and is attached herein.

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form 1-9) that helps
the project civil engineer estimate the factor of safety based on several factors. Table C-V describes
the suitability assessment input parameters related to the geotechnical engineering aspects for the

factor of safety determination.

TABLE C-V
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY
SAFETY FACTORS

Use of soil survey maps
or simple texture analysis
to estimate short-term
infiltration rates. Use of
well permeameter or
borehole methods without
accompanying continuous
boring log. Relatively
sparse testing with direct
infiltration methods

Assessment
Methods

Predominant Soil Silty and clayey soils

Texture with significant fines
Highly variable soils
Site Soil indicated from site
Variability assessment or unknown
variability
Depth to
Groundwater/ <3 feet below

Impervious Layer facility bottom

Geocon Project No. G2898-42-01

Use of well permeameter or
borehole methods with
accompanying continuous
boring log. Direct
measurement of infiltration
area with localized
infiltration measurement

methods (e.g., Infiltrometer).

Moderate spatial resolution
Loamy soils

Soil boring/test pits indicate
moderately homogenous
soils

5-15 feet below
facility bottom

C-6-

Direct measurement with
localized (i.e. small-scale)
infiltration testing methods at
relatively high resolution or
use of extensive test pit
infiltration measurement
methods.

Granular to slightly loamy
soils

Soil boring/test pits indicate
relatively homogenous soils

>15 feet below
facility bottom
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Based on our geotechnical investigation and the previous table, Table C-VI presents the estimated

factor values for the evaluation of the factor of safety. This table only presents the suitability

assessment safety factor (Part A) of the worksheet. The project civil engineer should evaluate the

safety factor for design (Part B) and use the combined safety factor for the design infiltration rate.

TABLE C-VI
FACTOR OF SAFETY WORKSHEET DESIGN VALUES - PART A1

Assessment Methods
Predominant Soil Texture
Site Soil Variability

Depth to Groundwater/ Impervious Layer

0.25
0.25
0.25
0.25

Suitability Assessment Safety Factor, Sx =>'p

— N NN

0.50
0.50
0.50
0.25
1.75

*The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table.
Additional information is required to evaluate the design factor of safety.
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Q (in3/min)

5.0
4.0
3.0
2.0
1.0
0.0

TEST NO.: P-1

GEOLOGIC UNIT:

EXCAVATION ELEVATION (MSL, FT):

BOREHOLE DIAMETER (IN):
BOREHOLE DEPTH (FT):
TEST/BOTTOM ELEVATION (MSL, FT):
MEASURED HEAD HEIGHT (IN):
CALCULATED HEAD HEIGHT (IN):
FACTOR OF SAFETY:

STEADY FLOW RATE (IN3/MIN):
FIELD-SATURATED INFILTRATION RATE (IN/HR):
FACTORED INFILTRATION RATE (IN/HR):

5 10 15 20
Time (min)
| 0.00 0.000
2 5.00 0.355
3 5.00 0.400
4 5.00 0.380
5 5.00 0.430
6 5.00 0410
7 5.00 0.355
8 5.00 0.345
9 5.00 0.365

25

0.00
9.83
11.08
10.52
11.91
11.35
9.83
9.55
10.11

Tsc

323
8
5.0
318
5.5
6.3
2.0
1.966
0.155
0.078
30 35 40
0.00
1.966
2215
2.105
2.382
2271
1.966
1.911
2.022
TORREYANA CAMPUS
G2898-42-01

PROJECT NO.:



Q (in3/min)

5.0
4.0
3.0
2.0
1.0
0.0

TEST NO.: P-2

GEOLOGIC UNIT:

EXCAVATION ELEVATION (MSL, FT):

BOREHOLE DIAMETER (IN):
BOREHOLE DEPTH (FT):
TEST/BOTTOM ELEVATION (MSL, FT):
MEASURED HEAD HEIGHT (IN):
CALCULATED HEAD HEIGHT (IN):
FACTOR OF SAFETY:

STEADY FLOW RATE (IN3/MIN):
FIELD-SATURATED INFILTRATION RATE (IN/HR):
FACTORED INFILTRATION RATE (IN/HR):

5 10 15
Time (min)
| 0.00 0.000
2 5.00 0.755
3 5.00 0.190
4 5.00 0.005
5 5.00 0.010
6 5.00 0.010
7 5.00 0.020

0.00
2091
5.26
0.14
0.28
0.28
0.55

Tsc
322
8
5.0
317
6.0
6.3
2.0
0.074
0.005
0.003
20 30
0.00
4.182
1.052
0.028
0.055
0.055
0.111
TORREYANA CAMPUS
G2898-42-01
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Q (in3/min)

5.0
4.0
3.0
2.0
1.0
0.0

TEST NO.: P-3 GEOLOGIC UNIT: Tsc

EXCAVATION ELEVATION (MSL, FT): 322
BOREHOLE DIAMETER (IN): 8
BOREHOLE DEPTH (FT): 5.0
TEST/BOTTOM ELEVATION (MSL, FT): 317
MEASURED HEAD HEIGHT (IN): 6.0
CALCULATED HEAD HEIGHT (IN): 6.4
FACTOR OF SAFETY: 2.0
STEADY FLOW RATE (IN3/MIN): 0.194
FIELD-SATURATED INFILTRATION RATE (IN/HR): 0.014
FACTORED INFILTRATION RATE (IN/HR): 0.007
5 10 1 25 30 35
Time (min)
| 0.00 0.000 0.00 0.00
2 5.00 0.065 1.80 0.360
3 5.00 0.015 0.42 0.083
4 5.00 0.070 1.94 0.388
5 5.00 0.020 0.55 0.111
6 5.00 0.045 1.25 0.249
7 5.00 0.030 0.83 0.166
8 5.00 0.030 0.83 0.166
TORREYANA CAMPUS
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Q (in3/min)

5.0
4.0
3.0
2.0
1.0
0.0

TEST NO.: P-4 GEOLOGIC UNIT: Tsc

EXCAVATION ELEVATION (MSL, FT): 324
BOREHOLE DIAMETER (IN): 8
BOREHOLE DEPTH (FT): 4.0
TEST/BOTTOM ELEVATION (MSL, FT): 320
MEASURED HEAD HEIGHT (IN): 53
CALCULATED HEAD HEIGHT (IN): 6.2
FACTOR OF SAFETY: 2.0
STEADY FLOW RATE (IN3/MIN): 1.025
FIELD-SATURATED INFILTRATION RATE (IN/HR): 0.083
FACTORED INFILTRATION RATE (IN/HR): 0.042
5 10 15 20 25 30
Time (min)
| 0.00 0.000 0.00 0.00
2 5.00 1.005 27.83 5.566
3 5.00 0.350 9.69 1.938
4 5.00 0.225 6.23 1.246
5 5.00 0.185 5.12 1.025
6 5.00 0.190 5.26 1.052
7 5.00 0.180 4,98 0.997
TORREYANA CAMPUS
PROJECT NO.: G2898-42-01



Appendix C: Geotechnical and Groundwater Investigation Requirements

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition Based on Geotechnical Conditions®

Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

Torreyana Campus Design

Criteria 1: Infiltration Rate Screening

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis
Soil Web Mapper Type A or B and corroborated by available site soil data''?

[ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or
continue to Step 1B if the applicant elects to perform infiltration testing.

O No; the mapped soil types are A or B but is not corroborated by available site soil data

1A (continue to Step 1B).

O No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by
available site soil data. Answer “No” to Criteria 1 Result.

No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by
available site soil data (continue to Step 1B).

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1?
Yes; Continue to Step 1C.

O No; Skip to Step 1D.

1B

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1
greater than 0.5 inches per hour?
1C O Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result.

No; full infiltration is not required. Answer “No” to Criteria 1 Result.

Infiltration Testing Method. Is the selected infiltration testing method suitable during the

design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with
1D appropriate rationales and documentation.

O Yes; continue to Step 1E.

O No; select an appropriate infiltration testing method.

° Note that it is not required to investigate each and every criterion in the worksheet, a single “no” answer in Part 1, Part 2,
Part 3, or Part 4 determines a full, partial, or no infiltration condition.

19 This form must be completed each time there is a change to the site layout that would affect the infiltration feasibility
condition. Previously completed forms shall be retained to document the evolution of the site stormwater design.

11 Available data includes site-specific sampling or observation of soil types or texture classes, such as obtained from borings
or test pits necessary to support other design elements.
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Number of Percolation/Infiltration Tests. Does the infiltration testing method petformed
satisfy the minimum number of tests specified in Table D.3-2?

O Yes; continue to Step 1F.

0O No; conduct appropriate number of tests.

1E

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form 1-9).

O Yes; continue to Step 1G.
0O No; select appropriate factor of safety.

IF

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor
of Safety greater than 0.5 inches per hour?

O Yes; answer “Yes” to Criteria 1 Result.
O No; answer “No” to Criteria 1 Result.

1G

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA

Criteria 1 where runoff can reasonably be routed to a BMP?

Result O Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2.
No; full infiltration is not required. Skip to Part 1 Result.

Summarize infiltration testing methods, testing locations, replicates, and results and summarize estimates of reliable
infiltration rates according to procedures outlined in D.5. Documentation should be included in project geotechnical report.

We performed 4 infiltration tests in formational Scripps Formation within areas of the site underlain by less than 5 feet of fill. The
results indicate an average rate of 0.032 inches per hour (with an applied factor of safety of 2). Therefore, full infiltration is
considered infeasible at the site.

C-17 The City of San Diego | Stormwater Standards | May 2021 Edition Part
1: BMP Design Manual



Appendix C: Geotechnical and Groundwater Investigation Requirements

Criteria 2: Geologic/Geotechnical Screening

2A

2A-1

2A-2

2A-3

2B

2B-1

2B-2

If all questions in Step 2A are answered “Yes,” continue to Step 2B.

For any “No” answer in Step 2A answer “No” to Criteria 2, 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.

Can the proposed full infiltration BMP(s) avoid areas with existing fill

materials greater than 5 feet thick below the infiltrating surface? O Yes 0 No

Can the proposed full infiltration BMP(s) avoid placement within 10 feet of

. - o oy O
existing underground utilities, structures, or retaining walls? ©s No

Can the proposed full 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 O Yes O No
is the height of the fill slope?

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 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. If there
are “No” answers continue to Step 2C.

Hydroconsolidation. Analyze hydroconsolidation potential per approved

ASTM standard due to a proposed full infiltration BMP.

. . o . . . O Yes O No
Can full infiltration BMPs be proposed within the DMA without increasing

hydroconsolidation risks?

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. O Yes O No
Can full infiltration BMPs be proposed within the DMA without increasing

exnangive anil ricke?
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Appendix C: Geotechnical and Groundwater Investigation Requirements

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 or most
recent edition).  Liquefaction hazard assessment shall take into
2B-3 account any increase in groundwater elevation or groundwater [ yeg 00 No
mounding that could occur as a result of proposed infiltration or
percolation facilities.

Can full infiltration BMPs be proposed within the DMA without
increasing liquefaction risks?

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

2B-4 infiltration BMPs. See the City of San Diego's Guidelines for [ Yes O No

Geotechnical Reports (2011) to determine which type of slope stability

analysis is required.

Can full infiltration BMPs be proposed within the DMA without
increasing slope stability risks?

Other Geotechnical Hazards. Identify site-specific  geotechnical
hazards not already mentioned (refer to Appendix C.2.1).

2B-5  Can full infiltration BMPs be proposed within the DMA without [ yeg [ No
increasing risk of geologic or geotechnical hazards not already
mentioned?

Setbacks. Establish setbacks from underground utilities, structures,
and/or retaining walls. Reference applicable ASTM or other recognized

standard in the geotechnical report.
2B-6 ) ) o ) O Yes O No
Can full infiltration BMPs be proposed within the DMA using

established setbacks from underground utilities, structures, and/or
retaining walls?
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 2B.Provide a
discussion of geologic/geotechnical hazards that would prevent full
infiltration BMPs that cannotbe reasonably mitigated in  the
geotechnical report. See Appendix C.2.1.8 for a list of typically
2C reasonable and typically unreasonable mitigation measures. O Yes O No

Can mitigation measures be proposed to allow for full infiltration
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes”

to Criteria 2 Result.
If the question in Step 2C is answered “No,” then answer “No” to

Criteria 2 Result.

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of geologic or geotechnical hazards that cannot be O Yes O No

reasonably mitigated to an acceptable level?

Criteria 2
Result

Summarize findings and basis; provide references to related reports or exhibits.

Part 1 Result — Full Infiltration Geotechnical Screening 12 Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full
infiltration design is potentially feasible based on Geotechnical
conditions only.

O Full infiltration Condition

) L L . . ) Complete Part 2
If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration

design is not required.

12 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.
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Part 2 — Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s) Being Analyzed: Project Phase:

Torreyana Campus Design

Criteria 3 : Infiltration Rate Screening

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?

O Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to

A size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.

O 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.

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?
3B O 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.

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

Criteria 3 \ithin each DMA where runoff can reasonably be routed to a BMP?

Result
O 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).

We performed 4 infiltration tests in formational Scripps Formation within areas of the site underlain by less than 5 feet of fill. The
results indicate an average rate of 0.032 inches per hour (with an applied factor of safety of 2). Therefore, partial infiltration is
considered infeasible at the site.
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Appendix C: Geotechnical and Groundwater Investigation Requirements

Criteria 4: Geologic/Geotechnical Screening
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

4A . . .

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.
Can the proposed partial infiltration BMP(s) avoid areas with existing fill materials

4A-1 prop p. ) av v wisting O Yes O No
greater than 5 feet thick?
Can the proposed partial infiltration BMP(s) avoid placement within 10 feet of

4A-2 existing underground utilities, structures, or retaining walls? O Yes O No

Can the proposed partial infiltration BMP(s) avoid placement within 50 feet of a
4A-3 natural slope (>25%) or within a distance of 1.5H from fill slopes where H is the O Yes O No
height of the fill slope?

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

4B .. o
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.
Hydroconsolidation. Analyze hydroconsolidation potential per
approved ASTM standard due to a proposed full infiltration BMP.
4B-1 PP prop O Yes O No

Can partial infiltration BMPs be proposed within the DMA without increasing
hydroconsolidation risks?

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.

4B-2 Can partial infiltration BMPs be proposed within the DMA without increasing O Yes 0 No

expansive soil risks?

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

4B-3 . . - .
a result of proposed infiltration or percolation facilities.

O Yes O No

Can partial infiltration BMPs be proposed within the DMA without increasing
liquefaction risks?
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Appendix C: Geotechnical and Groundwater Investigation Requirements

4B-4

4B-5

4B-6

4C

Criteria
4 Result

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?

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?

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?

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.

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?
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O Yes

O Yes

O Yes

O Yes

O Yes

O No

O No

O No

O No

[ No



Appendix C: Geotechnical and Groundwater Investigation Requirements

Summarize findings and basis; provide references to related reports or exhibits.

Part 2 — Partial Infiltration Geotechnical Screening Result'? Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration

design is potentially feasible based on geotechnical conditions only. O Partial Infiltration

. I . . . . Condition
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any

volume is considered to be infeasible within the site. )
No Infiltration

Condition

13 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.
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APPENDIX D

RECOMMENDED GRADING SPECIFICATIONS

FOR

TORREYANA CAMPUS
11085 AND 11095 TORREYANA ROAD
SAN DIEGO, CALIFORNIA
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1.1

1.2

1.3

2.1

2.2

23

24

RECOMMENDED GRADING SPECIFICATIONS
1. GENERAL

These Recommended Grading Specifications shall be used in conjunction with the
Geotechnical Report for the project prepared by Geocon. The recommendations contained
in the text of the Geotechnical Report are a part of the earthwork and grading specifications

and shall supersede the provisions contained hereinafter in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purpose of observing earthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geotechnical Report and these
specifications. The Consultant should provide adequate testing and observation services so
that they may assess whether, in their opinion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that

personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor to provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, and/or adverse weather result in a quality of work not in
conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable

conditions are corrected.

2. DEFINITIONS

Owner shall refer to the owner of the property or the entity on whose behalf the grading
work is being performed and who has contracted with the Contractor to have grading

performed.

Contractor shall refer to the Contractor performing the site grading work.

Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer
or consulting firm responsible for preparation of the grading plans, surveying and verifying
as-graded topography.

Consultant shall refer to the soil engineering and engineering geology consulting firm
retained to provide geotechnical services for the project.
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2.6

2.7

3.1

3.2

33

Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner,
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be
responsible for having qualified representatives on-site to observe and test the Contractor's
work for conformance with these specifications.

Engineering Geologist shall refer to a California licensed Engineering Geologist retained
by the Owner to provide geologic observations and recommendations during the site
grading.

Geotechnical Report shall refer to a soil report (including all addenda) which may include
a geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are

intended to apply.

3. MATERIALS

Materials for compacted fill shall consist of any soil excavated from the cut areas or
imported to the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as soi/ fills, soil-rock fills or rock fills, as
defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than
12 inches in maximum dimension and containing at least 40 percent by weight of

material smaller than % inch in size.

3.1.2  Soil-rock fills are defined as fills containing no rocks or hard lumps larger than
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow
for proper compaction of soil fill around the rock fragments or hard lumps as
specified in Paragraph 6.2. Oversize rock is defined as material greater than

12 inches.

3.1.3  Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet
in maximum dimension and containing little or no fines. Fines are defined as
material smaller than % inch in maximum dimension. The quantity of fines shall be

less than approximately 20 percent of the rock fill quantity.

Material of a perishable, spongy, or otherwise unsuitable nature as determined by the
Consultant shall not be used in fills.

Materials used for fill, either imported or on-site, shall not contain hazardous materials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
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3.5

3.6

4.1

4.2

and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant to suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affected area. Prior to resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the

suspected materials are not hazardous as defined by applicable laws and regulations.

The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soi/ fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This
procedure may be utilized provided it is acceptable to the governing agency, Owner and

Consultant.

Samples of soil materials to be used for fill should be tested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where

appropriate, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Geotechnical Report may be encountered by the Contractor. The Consultant shall be

notified immediately to evaluate the significance of the unanticipated condition.

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuitable material and shall be performed in areas to be graded. Roots and
other projections exceeding 1% inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to

provide suitable fill materials.

Asphalt pavement material removed during clearing operations should be properly
disposed at an approved off-site facility or in an acceptable area of the project evaluated by
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this

document.
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4.4

After clearing and grubbing of organic matter and other unsuitable material, loose or
porous soils shall be removed to the depth recommended in the Geotechnical Report. The
depth of removal and compaction should be observed and approved by a representative of
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth
of 6 inches and until the surface is free from uneven features that would tend to prevent
uniform compaction by the equipment to be used.

Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or
where recommended by the Consultant, the original ground should be benched in

accordance with the following illustration.

TYPICAL BENCHING DETAIL

Finish Grade Original Ground

Finish Slope Surface

Remove All
Unsuitable Material
As Recommended By

Consultant Slope 'I_'o Be Su_ch That
Sloughing Or Sliding
Does Not Occur Varies
“B”
See Note 1 See Note 2

No Scale

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit

4.5

complete coverage with the compaction equipment used. The base of the key should
be graded horizontal, or inclined slightly into the natural slope.

(2) The outside of the key should be below the topsoil or unsuitable surficial material
and at least 2 feet into dense formational material. Where hard rock is exposed in the
bottom of the key, the depth and configuration of the key may be modified as
approved by the Consultant.

After areas to receive fill have been cleared and scarified, the surface should be moisture
conditioned to achieve the proper moisture content, and compacted as recommended in

Section 6 of these specifications.
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5.1

52

6.1

5. COMPACTION EQUIPMENT

Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel

wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of

acceptable compaction equipment. Equipment shall be of such a design that it will be

capable of compacting the soil or soil-rock fill to the specified relative compaction at the

specified moisture content.

Compaction of rock fills shall be performed in accordance with Section 6.3.

6.

PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with

the following recommendations:

6.1.1

Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to obtain uniformity of material and moisture
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock
materials greater than 12 inches in maximum dimension shall be placed in

accordance with Section 6.2 or 6.3 of these specifications.

In general, the soil fill shall be compacted at a moisture content at or above the

optimum moisture content as determined by ASTM D 1557.

When the moisture content of soi/ fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range

specified.

When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the soi/ fill shall be aerated by
the Contractor by blading/mixing, or other satisfactory methods until the moisture

content is within the range specified.

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance with ASTM D 1557. Compaction shall be continuous
over the entire area, and compaction equipment shall make sufficient passes so that
the specified minimum relative compaction has been achieved throughout the
entire fill.
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6.2

Where practical, soils having an Expansion Index greater than 50 should be placed
at least 3 feet below finish pad grade and should be compacted at a moisture
content generally 2 to 4 percent greater than the optimum moisture content for the
material.

Properly compacted soil fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. This procedure is considered

preferable to track-walking of slopes, as described in the following paragraph.

As an alternative to over-building of slopes, slope faces may be back-rolled with a
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces at least

twice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance

with the following recommendations:

6.2.1

6.2.2

6.2.3

6.2.4

Rocks larger than 12 inches but less than 4 feet in maximum dimension may be
incorporated into the compacted soil fill, but shall be limited to the area measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or

3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feet in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up to 10 feet in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and

shall be approved by the Consultant prior to placement.

For individual placement, sufficient space shall be provided between rocks to allow

for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavated in
properly compacted soi/ fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having a Sand Equivalent of 30 or greater and
should be compacted by flooding. Windrows may also be placed utilizing an
"open-face" method in lieu of the trench procedure, however, this method should
first be approved by the Consultant.
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6.3

6.2.5

6.2.6

Windrows should generally be parallel to each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.
The minimum horizontal spacing for windrows shall be 12 feet center-to-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of

a lower windrow to the bottom of the next higher windrow.

Rock placement, fill placement and flooding of approved granular soil in the

windrows should be continuously observed by the Consultant.

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with

the following recommendations:

6.3.1

6.3.2

6.3.3

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains during construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected

to controlled drainage facilities to control post-construction infiltration of water.

Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the
rock. The rock fill shall be watered heavily during placement. Watering shall
consist of water trucks traversing in front of the current rock lift face and spraying
water continuously during rock placement. Compaction equipment with
compactive energy comparable to or greater than that of a 20-ton steel vibratory
roller or other compaction equipment providing suitable energy to achieve the
required compaction or deflection as recommended in Paragraph 6.3.3 shall be
utilized. The number of passes to be made should be determined as described in
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional
rock fill lifts will be permitted over the soil fill.

Plate bearing tests, in accordance with ASTM D 1196, may be performed in both
the compacted soil fill and in the rock fill to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the properly
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing
tests shall then be performed on areas of rock fill having two passes, four passes
and six passes of the compaction equipment, respectively. The number of passes
required for the rock fill shall be determined by comparing the results of the plate
bearing tests for the soil fill and the rock fill and by evaluating the deflection
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7.1

6.3.4

6.3.5

6.3.6

6.3.7

variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal to or less than that determined for the properly compacted soil fill. In no case
will the required number of passes be less than two.

A representative of the Consultant should be present during rock fill operations to
observe that the minimum number of “passes” have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual
number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor so that the Consultant can state that,
in their opinion, sufficient water is present and that voids between large rocks are
properly filled with smaller rock material. In-place density testing will not be
required in the rock fills.

To reduce the potential for “piping” of fines into the rock fill from overlying soil
fill material, a 2-foot layer of graded filter material shall be placed above the
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filter material will be determined at the time the rock fill is
being excavated. Materials typical of the rock fill should be submitted to the
Consultant in a timely manner, to allow design of the graded filter prior to the

commencement of rock fill placement.

Rock fill placement should be continuously observed during placement by the

Consultant.

7. SUBDRAINS

The geologic units on the site may have permeability characteristics and/or fracture

systems that could be susceptible under certain conditions to seepage. The use of canyon

subdrains may be necessary to mitigate the potential for adverse impacts associated with

seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of

existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500

feet in length should use 6-inch-diameter pipes.
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TYPICAL CANYON DRAIN DETAIL

BEDROCK

SEE DETAIL BELOW
NOTE: FINAL 20' OF PIPE AT OUTLET
SHALL BE NON-PERFORATED.

9 CUBIC FEET / FOOT OF OPEN
GRADED GRAVEL SURROUNDED BY
MIRAF] 140NC (OR EQUIVALENT)
FILTER FABRIC

NOTES:

1......8-INCH DIAMETER, SCHEDULE 80 PVC PERFORATED PIPE FOR FILLS
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET.

2......6-INCH DIAMETER, SCHEDULE 40 PVC PERFORATED PIPE FOR FILLS
LESS THAN 100-FEET IN DEPTH OR A PIPE LENGTH SHORTER THAN 500 FEET.

NO SCALE

7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.
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TYPICAL STABILITY FILL DETAIL

7.3

7.4

FINISHED SLOPE

DETAIL

NOTES:

1.....EXCAVATE BACKCUT AT 1:1 INCLINATION (UNLESS OTHERWISE NOTED).
2.....BASE OF STABILITY FILL TO BE 3 FEET INTO FORMATIONAL MATERIAL, SLOFING A MINIMUM 5% INTO SLOPE.
3....STABILITY FILL TO BE COMPOSED OF PROPERLY COMPACTED GRANULAR SOIL.

4....CHIMNEY DRAINS TO BE APPROVED PREFABRICATED CHIMNEY DRAIN PANELS (MIRADRAIN G200N OR EQUIVALENT)
SPACED APPROXIMATELY 20 FEET CENTER TO CENTER AND 4 FEET WIDE. CLOSER SPACING MAY BE REQUIRED IF
SEEPAGE IS ENCOUNTERED.

5....FILTER MATERIAL TO BE 3/4-INCH, CPEN-GRADED CRUSHED ROCK ENCLOSED IN APPROVED FILTER FABRIC (MIRAFI 140NC).

6.....COLLECTOR PIPE TO BE 4-INCH MINIMUM DIAMETER, PERFORATED, THICK-WALLED PVC SCHEDULE 40 OR
EQUIVALENT, AND SLOPED TO DRAIN AT 1 PERCENT MINIMUM TO APPROVED OUTLET.

NO SCALE

The actual subdrain locations will be evaluated in the field during the remedial grading
operations. Additional drains may be necessary depending on the conditions observed and
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be

evaluated prior to finalizing 40-scale grading plans.

Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to
mitigate the potential for buildup of water from construction or landscape irrigation. The
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric.
Rock fill drains should be constructed using the same requirements as canyon subdrains.
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during
future development should consist of non-perforated drainpipe. At the non-perforated/
perforated interface, a seepage cutoff wall should be constructed on the downslope side of
the pipe.

TYPICAL CUT OFF WALL DETAIL

FRONT VIEW
NNy — INCANEN -
— 8" MIN.
mmoww okt PR |
PIPE
CONCRETE [,
CUT-OFF WALL
NO SCALE
SIDE VIEW
CONCRETE
CUT-OFF WALL 6" MIN. (TYP)
b SOLID SUBDRAIN PIPE PE‘:RFORéTEDéLHI%AINP%EPE EQ
TR I e R
NO SCALE
7.6 Subdrains that discharge into a natural drainage course or open space area should be

provided with a permanent headwall structure.
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TYPICAL HEADWALL DETAIL

7.7

FRONT VIEW

6" ORE"
SUBDRAIN

NO SCALE

vV 2
SIDE VIEW 1|_

NOTE: HEADWALL SHOULD OUTLET AT TOE OF FILL SLOPE NO SCALE
OR INTO CONTROLLED SURFACE DRAINAGE

The final grading plans should show the location of the proposed subdrains. After
completion of remedial excavations and subdrain installation, the project civil engineer
should survey the drain locations and prepare an “as-built” map showing the drain
locations. The final outlet and connection locations should be determined during grading
operations. Subdrains that will be extended on adjacent projects after grading can be placed
on formational material and a vertical riser should be placed at the end of the subdrain. The
grading contractor should consider videoing the subdrains shortly after burial to check
proper installation and functionality. The contractor is responsible for the performance of

the drains.
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8.1

8.2

8.3

8.4

8.5

8.6

8. OBSERVATION AND TESTING

The Consultant shall be the Owner’s representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in
vertical elevation of soil or soil-rock fill should be placed without at least one field density
test being performed within that interval. In addition, a minimum of one field density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and
compacted.

The Consultant should perform a sufficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof is below that specified, the particular layer or areas

represented by the test shall be reworked until the specified density has been achieved.

During placement of rock fill, the Consultant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture
has been applied to the material. When observations indicate that a layer of rock fill or any
portion thereof is below that specified, the affected layer or area shall be reworked until the

rock fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in areas of
rock fill placement. The specific design of the monitoring program shall be as
recommended in the Conclusions and Recommendations section of the project
Geotechnical Report or in the final report of testing and observation services performed

during grading.

We should observe the placement of subdrains, to check that the drainage devices have

been placed and constructed in substantial conformance with project specifications.

Testing procedures shall conform to the following Standards as appropriate:

8.6.1 Soil and Soil-Rock Fills:

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the
Sand-Cone Method.
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9.1

9.2

10.1

10.2

8.6.1.2  Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound
Hammer and 18-Inch Drop.

8.6.1.4. [Expansion Index Test, ASTM D 4829, Expansion Index Test.

9. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces to provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining properties or to finished work on the site. The
Contractor shall take remedial measures to prevent erosion of freshly graded areas until
such time as permanent drainage and erosion control features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the

Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultant, no further
excavation or filling shall be conducted except in conjunction with the services of the

Consultant.

10. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall furnish Owner a certification by the Civil
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot
horizontally of the positions shown on the grading plans. After installation of a section of
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan
of the subdrain location. The project Civil Engineer should verify the proper outlet for the

subdrains and the Contractor should ensure that the drain system is free of obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the appropriate governing or accepting agencies. The as-graded report
should be prepared and signed by a California licensed Civil Engineer experienced in
geotechnical engineering and by a California Certified Engineering Geologist, indicating
that the geotechnical aspects of the grading were performed in substantial conformance

with the Specifications or approved changes to the Specifications.
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