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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Bloomington Industrial Bldg 1

Project Owner Contact Name:

Moshe Sassover

Mailing 13116 Imperial Highway

Address: | Santa Fe Springs, CA 90670

Telephone: 562-921-3581

Permit/Application Number(s):

Tract/Parcel Map

P201500091
Number(s):

Additional Information/
Comments:

N/A

Description of Project:

The proposed project is approximately 18.8 acres and located in the City of Bloomington.
The project site is bounded by Linden Avenue to the west, railroad tracks and the San
Bernardino Freeway to the north, Cedar Avenue to the east, and Orange Street to the south.
The entire project is owned by Thrifty Qil Co.

Majority of the existing site is vacant and undeveloped. There are existing broken concrete
pathways within the site. Topography shows the site naturally drains from the north to south
end of the site. The site should be considered flat.

The proposed project will be developed into an industrial warehouse. The project will consist
of the construction of a 371,422 square feet warehouse building, associated landscaping,
parking and offsite improvements. For water quality purposes, A total of two infiltration
basins will be installed along the eastern property line. One infiltration basin will be located
at the northeast portion of the project site (Basin A), and the second will be located near the
intersection of Orange Street and Cedar Avenue (Basin B). Majority of runoff will surface
flow into various onsite catch basins into a private onsite storm drain system. The private
storm drain will outlet into one of the two proposed infiltration basins. Any additional
overflow will drain to an overflow spillway that drains onto Orange and ultimately connects
to the existing public storm drain line.

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.

Not Applicable
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Section 2

2.1 Project Information

This section of the WQMP should provide the information listed below. The information provided for

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID

Project Description

BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must

specifically identify all BMP incorporated into the final site design and provide other detailed information as

described herein.

The purpose of this information is to help determine the applicable development category, pollutants of

concern, watershed description, and long term maintenance responsibilities for the project, and any applicable

water quality credits. This information will be used in conjunction with the information in Section 3, Site
Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or
other alternative programs that the project will participate in, which are described in Section 4.

Form 2.1-1 Description of Proposed Project

1
Development Category (Select all that apply):

|:| Significant re-development
involving the addition or
replacement of 5,000 ft’ or
more of impervious surface on
an already developed site

|X|New development involving
the creation of 10,000 ft2 or
more of impervious surface
collectively over entire site

|:| Automotive repair
shops with standard
industrial classification (SIC)
codes 5013, 5014, 5541,
7532- 7534, 7536-7539

|:|Restaurants (with SIC
code 5812) where the land
area of development is
5,000 ft? or more

|:| Hillside developments of
5,000 £t or more which are
located on areas with known
erosive soil conditions or
where the natural slope is

25 percent or more

|:| Developments of 2,500 ft?
of impervious surface or more
adjacent to (within 200 ft) or
discharging directly into
environmentally sensitive areas
or waterbodies listed on the
CWA Section 303(d) list of
impaired waters.

|Z| Parking lots of 5,000 ft?

or more exposed to storm
water

|:| Retail gasoline outlets
that are either 5,000 ftlor
more, or have a projected
average daily traffic of 100
or more vehicles per day

D Non-Priority / Non-Category Project May require source control LID BMPs and other LIP requirements. Please consult with local

jurisdiction on specific requirements.

817,495

2
Project Area (ft2):

3
Number of Dwelling Units:

4
SIC Code:

4225

5
Is Project going to be phased? Yes |:| No |z If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

Does Project include roads? Yes |:| No |Z If yes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)
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2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any infrastructure
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or
property owners association will be formed and be responsible for the long-term maintenance of project
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual

property owners.

Form 2.2-1 Property Ownership/Management

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

The property is owned by Thrifty Oil Co. Maintenance of the WQMP facilities will be the sole responsibility of the property owner.
The owner may choose to contract the maintenance of the storm water facilities out to a contractor with the proper equipment (IE

Vac Truck).

2-2
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2.3 Potential Stormwater Pollutants

Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer
to Table 3-3 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Please check:
Pollutant E=Expected, N=Not Additional Information and Comments
Expected

Pathogens (Bacterial / Virus) EX N[] Potential source - Parking lot, Restroom

Nutrients - Phosphorous EX N[ Potential source - Landscape

Nutrients - Nitrogen E |Z| N |:| Potential Source - Landscape

N The proposed development does not include any areas where water

Noxious Aquatic Plants EL] will be standing long enough to allow the growth of aquatic plans.

N[ Solid materials/ suspended solids from land surface is expected in

Sediment E . . .
IZ' addition to sediments from erosion.

N[ Metal pollutants expected from vehicles circulating the parking lot,

Metal E . . .
etals X including tire wear and brake dust.

Large surface area of parking lot and industrial warehouse will

Oil and Grease EX N[] contribute to pollution from leaking vehicles and grease for
production.

Trash and debris pollution from general litter is expected on site from

Trash/Debris EX N[] facility occupants, visitors and any work that may be performed on site

premises.

Expected pollutants from maintenance of the site landscape area is

Pesticides / Herbicides EX N[] expected

Use of cleaning solvents/chemicals and maintenace of landscape area

(o] icC d E N . . . .
reanic Lompounas X O will contribute to pollution from organic compounds.

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

2-3
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2.4 Water Quality Credits

A water quality credit program is applicable for certain types of development projects if it is not feasible to meet
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.

Form 2.4-1 Water Quality Credits

1
Project Types that Qualify for Water Quality Credits: Select all that apply

|:| Redevelopment projects that
reduce the overall impervious
footprint of the project site.
[Credit = % impervious reduced]

Higher density
development projects
|:|Vertica| density [20%]
|:|7 units/ acre [5%]

[ Mixed use development,
(combination of residential,
commercial, industrial, office,
institutional, or other land uses
which incorporate design principles
that demonstrate environmental
benefits not realized through single
use projects) [20%]

[ IBrownfield
redevelopment
(redevelop real property
complicated by presence
or potential of hazardous
contaminants) [25%]

|:| Redevelopment projects in
established historic district,
historic preservation area, or
similar significant core city center
areas [10%]

|:| Transit-oriented
developments (mixed use
residential or commercial
area designed to maximize
access to public
transportation) [20%]

|:| In-fill projects (conversion of
empty lots & other underused
spaces < 5 acres, substantially
surrounded by urban land uses, into
more beneficially used spaces, such
as residential or commercial areas)
[10%]

|:| Live-Work
developments (variety of
developments designed
to support residential and
vocational needs) [20%]

2
Total Credit %

(Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

Not Applicable
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed

to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate Latitude 34.0665° Longitude -117.3968° Thomas Bros Map page 605

center of site

1 . N ) )
San Bernardino County climatic region: [X] Valley [_] Mountain

2
Does the site have more than one drainage area (DA): Yes|:| NO|Z| If no, proceed to Form 3-2. If yes, then use this form to show a

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

DA1DMAA BASIN A

\ 4
DA2DMAB BASIN B

v

OUTLET 1

Example only — modify for project specific WQMP using additional form

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DMA A runoff will surface flow into private storm drain via catch basins into proposed infiltration basin A. Any

DA1 DMA Ato BASIN A overflow from basin A will flow into the infiltration basin B.

DMA B runoff will surface flow into private storm drain via catch basins into proposed infiltration basin B. Any
DA2 DMA B to BASIN B overflow from basin A and basin B will overflow into a concrete spillway onto Orange Street (outlet 1), and ultimately
to an existing storm drain system.

3-1
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1’s sub-watershed DMA,

. . . DMA A DMA X DMA X DMA X
provide the following characteristics

1
DMA drainage area (ft’) 337,232

Existing site impervious area (ft?) 17,783

Antecedent moisture condition For desert
areas, use
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd

4
Hydrologic soil group Refer to Watershed

Mapping Tool —

http://sbcounty.permitrack.com/WAP

5
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3 BARREN

of Hydrology Manual

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating

3-2
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 2

For Drainage Area 2’s sub-watershed DMA,

. . . DMAB DMA X DMA X DMA X
provide the following characteristics

1
DMA drainage area (ft’) 481,992

Existing site impervious area (ft?) 26,674

Antecedent moisture condition For desert
areas, use
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd

4
Hydrologic soil group Refer to Watershed

Mapping Tool —

http://sbcounty.permitrack.com/WAP

5
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3 BARREN

of Hydrology Manual

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating

3-3
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Form 3-3 Watershed Description for Drainage Area

Santa Ana River, Reach 3
Receiving waters Santa Ana River, Reach 4

Refer to Watershed Mapping Tool - System Number —120

http://sbcounty.permitrack.com/WAP Facility Name — Rialto Channel
See ‘Drainage Facilities” link at this website Owner - SBCDCD

Applicable TMDLs
Refer to Local Implementation Plan

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool —
http://sbcounty.permitrack.com/WAP and State
Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water_iss
ues/programs/tmdl/index.shtml

Santa Ana River, Reach 3
Copper, Lead, Pathogens

Santa Ana River, Reach 4
Pathogens

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —
http://sbcounty.permitrack.com/WAP

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool —
http://sbcounty.permitrack.com/WAP

Santa Ana River

|:| Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms
Hydrologic Conditions of Concern 4.2-2 through Form 4.2-5 and Hydromodification BMIP Form 4.3-10 in submittal

|Z|No

D Yes Attach verification of regional BMP evaluation criteria in WAP
* More Effective than On-site LID
* Remaining Capacity for Project DCV
* Upstream of any Water of the US
* Operational at Project Completion
Long-Term Maintenance Plan

Watershed—based BMP included in a RWQCB
approved WAP
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

Non-structural and structural source control BMP are required to be incorporated into all new development
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides
a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities.
The source control BMP in this table must be implemented for projects with these specific types of potential
pollutant sources or activities.

The preparers of this WQMP have reviewed the source control BMP requirements for new development and
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be
implemented in the project.

4-1
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

X

[

General information will be provided to the owner on housekeeping practices that
contribute to the protection of storm water. The property owner and property manager
will be familiar with the contents of this document and the BMPs used on the site. The
owner will provide education materials to tenants (if applicable) on BMPs and
housekeeping practices that contribute to the protection of storm water.

Activity Restrictions

The property owner/manager shall control the discharge of the stormwater pollutants
from this site through activity restrictions. Restrictions shall be provided to all new
tenants/occupants through lease terms, or other mechanism upon first occupancy of
the lease space and annually thereafter. Enforcement of activity restriction shall be on-
going during the operation of the project site.

Landscape Management BMPs

The property owner, building operators, and landscape maintenance contractors will
practice on going landscape maintenance BMPs consistent with applicable local
ordinances and will regular inspect the irrigation system for signs of erosion or sediment
debris buildup and clean/repair as needed.

BMP Maintenance

The property owner/manager will maintain all post construction BMPs consistent with
the O&M plan described in section 5 of this document (Form 5-1).

Title 22 CCR Compliance
(How development will comply)

The proposed development does not include the use of hazardous materials.

Local Water Quality Ordinances

All activities must comply with the City of Bloomington’s Stormwater Ordinance and
MS4 permit.

Spill Contingency Plan

Building operators shall prepare specific plans based on materials onsite for the cleanup
of spills. Plans shall mandate stock piling of cleanup materials, notification of agencies,
disposal, documentation, etc. Storage shall comply with Hazmat Regulations and any
required contingency plans.

Underground Storage Tank Compliance

The proposed development does not include underground storage of materials.

Hazardous Materials Disclosure
Compliance

The proposed development does not include the use of hazardous materials.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

Uniform Fire Code Implementation

X

[

This project will be developed and operated in accordance with Article 80 of the
Uniform Fire Code.

Litter/Debris Control Program

X

[

The building operator shall prepare and implement an employee training program. This
program shall include but not be limited to instructions on spill cleanup, litter control,
and material storage procedures.

Employee Training

The property owner/manager shall prepare and implement an employee training
program in accordance with California Storm Water Quality Association Standards and
BMP. This program shall be reviewed on a bi-annual basis or with the every new edition
of the Stormwater Best Management Practice Handbook for Industrial and Commercial.
See section 6.4.2 for all educational material.

Housekeeping of Loading Docks

Dock areas shall be swept regularly with litter control and cleanup procedures,
eliminating the use of water.

Catch Basin Inspection Program

Catch basin filter inserts shall be inspected a minimum of three times per year and filter
material replaced once a year. Catch basins shall be inspected visually on a monthly
basis, the entire storm drain system shall be inspected and cleaned prior to the start of
the rainy season.

Vacuum Sweeping of Private Streets and
Parking Lots

Parking and dock areas will be swept regularly using a vacuum assisted sweeper.
Frequency will depend on waste accumulations with a minimum of once per month and
prior to the start of the rainy season.

Other Non-structural Measures for Public
Agency Projects

This development is not part of a Public Agency Project.

Comply with all other applicable NPDES
permits

General construction permit will obtained and a SWPPP will be prepared and
implemented as a part of the construction.

4-3
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Form 4.1-2 Structural Source Control BMPs

Check One . .
. Describe BMP Implementation OR,
Identifier Name Not If not licabl
Included not applicable, state reason
Applicable
s1 Provide storm drain system stencilling and signage |X| |:| All storm drain inlets shall have Stenciling illustrating an anti-dumping message.
(CASQA New Development BMP Handbook SD-13) See section 6.4.1 for required stenciling and signage.
Design and construct outdoor material storage D |X|
S2 areas to reduce pollution introduction (CASQA This development does not include the storage of materials outdoors.
New Development BMP Handbook SD-34)
The project will incorporate lined dumpster to re duce leaking of liquid waste.
Design and construct trash and waste storage |X| D Trash storage areas shall be located away from storm drain inlets. All trash
S3 areas to reduce pollution introduction (CASQA dumpsters/containers will be required to have a lid on at all times to prevent
New Development BMP Handbook SD-32) direct precipitation and prevent any rainfall from entering containers. Trash
enclosure will include the construction of a roof to prevent direct precipitation.
Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and |X| D Irrigation systems will be designed to each landscaped area’s specific water need.
S4 source control (Statewide Model Landscape Irrigation controls shall include rain-triggered shutoff devices to prevent irrigation
Ordinance; CASQA New Development BMP after precipitation.
Handbook SD-12)
Finish grade of landscaped areas at a minimum of
Landscaped areas shall be below a minimum of 1" to 2" below the top of curb or
S5 1-2 inches below top of curb, sidewalk, or IXI D P walk P
pavement '
Protect slopes and channels and provide ener
L P P Y |X| |:| All slopes shall be hard lined, rip-raped or vegetated to provide erosion protection
S6 dissipation (CASQA New Development BMP and sediment transport
Handbook SD-10) port.
7 Covered dock areas (CASQA New Development |X| |:| Unloading of trucks trailers at docks will occur under cover of the building. It is not
BMP Handbook SD-31) feasible to cover the entire loading area as it would be cost prohibitive
Covered maintenance bays with spill containment D |X|
S8 plans (CASQA New Development BMP Handbook Maintenance bays are not proposed as part of this development.
SD-31)
Vehicle wash areas with spill containment plans
S9 P P D |X| Vehicle wash areas are not provided as part of this development.

(CASQA New Development BMP Handbook SD-33)
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Water Quality Management Plan (WQMP)

S10

Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

Outdoor processing is not associated with the proposed development.

Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

[

X

Outdoor equipment is not associated with the proposed development.

Fueling areas (CASQA New Development BMP
Handbook SD-30)

Fueling areas are not included as part of this development.

Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

No hillside areas will require re-vegetation as part of the proposed development.

Wash water control for food preparation areas

The proposed development does not include food preparation areas.

Community car wash racks (CASQA New
Development BMP Handbook SD-33)

The proposed development does not include community car wash areas.
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Water Quality Management Plan (WQMP)

4.1.2 Preventative LID Site Design Practices

Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification
control BMP by reducing runoff generation. Describe site design and drainage plan including;:

= A narrative of site design practices utilized or rationale for not using practices

* A narrative of how site plan incorporates preventive site design practices

* Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP

Refer to Section 5.2 of the TGD for WQMP for more details.

Form 4.1-3 Preventative LID Site Design Practices Checklist

Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes |:| No |Z

Explanation:

Maximize natural infiltration capacity: Yes [X] No [_]

Explanation: The storm drain system utilizes perforated pipes to maximize infiltration along the pipe lengths.

Preserve existing drainage patterns and time of concentration: Yes |:| No |Z

Explanation:

Disconnect impervious areas: Yes |:| No |Z

Explanation:

Protect existing vegetation and sensitive areas: Yes |:| No |Z|

Explanation:

Re-vegetate disturbed areas: Yes [_] No [X]

Explanation:

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes |Z| No |:|

Explanation: Areas under infiltration basins shall be native un-compacted material.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [ ] No [X]
Explanation:

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [_] No [X]
Explanation:
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Water Quality Management Plan (WQMP)

4.2 Project Performance Criteria

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for
protection of any downstream waterbody segments with a HCOC. If the project has more than one
outlet for stormwater runoff, then complete additional versions of these forms for each

DA / outlet.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of
the P¢ method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

= For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach.
For projects greater than 640 acres (1.0 mi*), the Rational Method and these forms should not be used. For such
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied
for hydrologic calculations for HCOC performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1)

1 , 3
Projectarea DA 1 (ft): |2 . . . Runoff Coefficient (Rc):
Imperviousness after applying preventative

337,232 R. = 0.858(Imp%)"-0.78(Imp%)*+0.774(Imp%)+0.04 =
site design practices (Imp%): 84% 0.648 (imp%) (imp%) (imp%)

4
Determine 1-hour rainfall depth for a 2-year return period P,y,.1p, (in): 0.542 http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

5
Compute Pg, Mean 6-hr Precipitation (inches): 0.80
P = Item 4 *C;, where C; is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs [X]
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7
Compute design capture volume, DCV (ft%): 28,598

DCV =1/12 * [Item 1* Item 3 *Item 5 * C,], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2
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Water Quality Management Plan (WQMP)

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 2)

1 . 2 3
Projectarea DA 2 (ft’): | 2 ) . . Runoff Coefficient (Rc):
Imperviousness after applying preventative

481,992 R = 0.858(Imp%)"-0.78(Imp%)"*+0.774(Imp%)+0.04 =
site design practices (Imp%): 84% 0.648 (imp%) (imp%) (imp%)

4
Determine 1-hour rainfall depth for a 2-year return period P,y,.1p, (in): 0.542 http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

5
Compute Pg, Mean 6-hr Precipitation (inches): 0.80
P = Item 4 *C;, where C; is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs [X]
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7
Compute design capture volume, DCV (ft%): 40,874

DCV =1/12 * [Item 1* Item 3 *Item 5 * C,], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2
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Water Quality Management Plan (WQMP)

Form 4.2-2 Summary of HCOC Assessment (DA 1)

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes[ | No [X

Go to: http://sbcounty.permitrack.com/WAP

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)

If “No,” then proceed to Section 4.3 Project Conformance Analysis

Condition

Runoff Volume (ft3)

Time of Concentration (min)

Peak Runoff (cfs)

Pre-developed

1

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed

Difference

4

Form 4.2-3 Item 13

Item 4 —Item 1

5

Form 4.2-4 Item 14

Item 2 —Item 5

6

Form 4.2-5 Item 14

Item 6 —Item 3

Difference

(as % of pre-developed)

10
%

Item 7 / Item 1

11
%

Item 8 / Item 2

12
%

Item 9/ Item 3
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Water Quality Management Plan (WQMP)

Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number

Determination for: DMA A DMA B DMA C DMA D DMAE DMA F DMA G
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft* sum of areas of
DMA should equal area of DA

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft> sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

7 Pre-developed soil storage capacity, S (in): 9 Initial abstraction, I, (in):

5 Pre-Developed area-weighted CN: $=(1000/ltem 5) - 10 1.=0.2 * ltem 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in):

6 Post-Developed area-weighted CN:
S=(1000/ Item 6) - 10 1;=0.2 * Item 8

11 Precipitation for 2 yr, 24 hr storm (in):
Go to: http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca _pfds.html

12 Pre-developed Volume (fts):
Vore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — Item 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (fts):
Vipre =(1/ 12) * (Item sum of Item 3) * [(Item 11 — Item 10)*2 / ((Item 11 — Item 10 + Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3):
Vicoc = (Item 13 * 0.95) — Item 12
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Water Quality Management Plan (WQMP)

Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the

form below)

Pre-developed DA1 Post-developed DAl
Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

DMA A DMA B DMAC DMAD DMA A DMA B DMAC DMAD

Variables

1
Length of flowpath (ft) Use Form 3-2

Item 5 for pre-developed condition

2
Change in elevation (ft)

3
Slope (ft/ft), S, = Item 2/ Item 1

Land cover

5
Initial DMA Time of Concentration

(min) Appendix C-1 of the TGD for WQMP

6
Length of conveyance from DMA

outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

Cross-sectional area of channel (ftz)

8
Wetted perimeter of channel (ft)

Manning’s roughness of channel (n)

0
Channel flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (Item 7/Item 8)
* (Item 3)"%°

£0.67

1
Travel time to outlet (min)
T.=Item 6 / (Item 10 * 60)

2
Total time of concentration (min)
T.=Iltem5 +Item 11

3
Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

4
Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

5
Additional time of concentration needed to meet HCOC requirement (min): Tc.Heoc = (Item 13 *0.95) — Item 14
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Water Quality Management Plan (WQMP)

Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Outlet (Use additional forms if
more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if
more than 3 DMA)

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

1
Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 107(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

2
Drainage Area of each DMA (Acres)

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

Ratio of pervious area to total area

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

Pervious area infiltration rate (in/hr)

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD

for waQmp

Maximum loss rate (in/hr)
F, =Item 3 * [tem 4

Use area-weighted F,, from DMA with outlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6
Peak Flow from DMA (cfs)
Q, =ltem 2 * 0.9 * (Item 1 - Item 5)

7
Time of concentration adjustment factor for other DMA to

site discharge point

Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum value of 1.0)

DMA A

DMAB

DMAC

n/a

8
Pre-developed Q, at T, for DMA A:

Qp = Item 6ppaa + [Item 6pyag * (Item Ipyaa - Item
Spmas)/(Item 1pyag - Item Spag)* Item 7 omaas2] +
[Item 6pmac * (Item Ioman - Item 5pmac)/(Item 1pyac -
Item Somac)* Item 7pmaays]

9
Pre-developed Q,, at T, for DMA B:

Qp, = Item 6pmas + [Item 6pyan * (Item Ipyag - Item
Somaa)/(Item 1ppaa - Item Sppan)* Item 7, omas/i] +
[Item 6pmac * (Item 1omas - Item Somac)/(Item Ippac -
Item Spmac) ™ Item 7pmasys]

0
Pre-developed Q, at T, for DMA C:

Qp = Item 6ppac + [Item 6pyan * (Item Ipyac - Item
Spmaa)/(Item Ippaa - Item Sppan)* Item 7, omac/i] +
[Item 6pmas * (Item Ipmac - Item Spmas)/(Item 1pyas
- Item 5pmag)* Item 7pmacy2]

0
Peak runoff from pre-developed condition confluence analysis (cfs):

Maximum of Item 8, 9, and 10 (including additional forms as needed)

1
Post-developed Q,, at T, for DMA A:

Same as Item 8 for post-developed values

2
Post-developed Q, at T, for DMA B:

Same as Item 9 for post-developed values

3
Post-developed Q, at T, for DMA C:

Same as Item 10 for post-developed
values

4
Peak runoff from post-developed condition confluence analysis (cfs):

needed)

Maximum of Item 11, 12, and 13 (including additional forms as

5
Peak runoff reduction needed to meet HCOC Requirement (cfs):

Qp-teoc = (Item 14 * 0.95) — Item 10

4-12



Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section 5.3.1in the TGD for WQMP). The forms compute the following for on-site LID BMP:

= Site Design and Hydrologic Source Controls (Form 4.3-2)
= Retention and Infiltration (Form 4.3-3)

= Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs,
and, if their implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP
types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2).
Under no circumstances shall any portion of the DCV be released from the site without effective
mitigation and/or treatment.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1 & 2)

Feasibility Criterion — Complete evaluation for each DA on the Project Site

1
Would infiltration BMP pose significant risk for groundwater related concerns? Yes |:| No |Z
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes |:| No |Z|
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
e The location is less than 50 feet away from slopes steeper than 15 percent
¢  Thelocation is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration would
result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3
Would infiltration of runoff on a Project site violate downstream water rights? Yes |:| No |Z|

If Yes, Provide basis: (attach)

Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate

presence of soil characteristics, which support categorization as D soils? Yes |:| No |Z|

If Yes, Provide basis: (attach)

5
Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes |:| No |Z|

If Yes, Provide basis: (attach)

Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed

management strategies as defined in the WAP, or impair beneficial uses? Yes |:| No |Z|
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7
Any answer from Item 1 through Item 3 is “Yes”: Yes |:| No |Z|

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8 below.

8
Any answer from Item 4 through Item 6 is “Yes”: Yes |:| No |Z

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.

9
All answers to Item 1 through Item 6 are “No”:

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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Water Quality Management Plan (WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself,
but both could not be implemented. Please note that while there are no numeric standards regarding the use of
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance.

Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1)

1
Implementation of Impervious Area Dispersion BMP (i.e.

DA DMA
routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes[ ] No[X| Ifyes, complete Items 2-5; If no, for more BMPs)

proceed to Item 6

2
Total impervious area draining to pervious area (ft)

Ratio of pervious area receiving runoff to impervious area

4
Retention volume achieved from impervious area

dispersion (fta) V = Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

5
Sum of retention volume achieved from impervious area dispersion (ft3): V. etention =Sum of Item 4 for all BMPs

6
Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA

on-lot rain gardens): Yes ] No [X] Ifyes, complete Items 7- DA DMA DA DMA BMP TYPE
13 for aggregate of all on-lot infiltration BMP in each DA; If no, BMP Type BMP Type (Use additional forms
proceed to Item 14 for more BMPs)

7
Ponding surface area (ftz)

8
Ponding depth (ft)

Surface area of amended soil/gravel (ftz)

0
Average depth of amended soil/gravel (ft)

Average porosity of amended soil/gravel

2
Retention volume achieved from on-lot infiltration (ft3)
Vietention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

3
Runoff volume retention from on-lot infiltration (fts): Vetention =SUm of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1)

4I | tati f t iration BMP DA DMA
mplementation of evapotranspiration (green, DA DMA DA DMA BMP Type
brown, or blue roofs): Yes [_] No [X] BMP Type BMP Type (Use additional forms
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs)
5
Rooftop area planned for ET BMP (ftz)
Average wet season ET demand (in/day)
Use local values, typical ~ 0.1
7
Daily ET demand (ft*/day)
Item 15 * (Item 16 / 12)
8
Drawdown time (hrs)
Copy Item 6 in Form 4.2-1
9 i 3
Retention Volume (ft”)
Vietention = Item 17 * (Item 18 / 24)
0
Runoff volume retention from evapotranspiration BMPs (ft3): Vetention =SUm of Item 19 for all BMPs
1 DA DMA
Implementation of Street Trees: Yes [ ] No [X DA DMA DA DMA BMP Type
If yes, complete Items 22-25. If no, proceed to Item 26 BMP Type BMP Type (Use additional forms
for more BMPs)
2
Number of Street Trees
Average canopy cover over impervious area (ft)
4 . 3
Runoff volume retention from street trees (ft”)
Vietention = Item 22 * [tem 23 * (0.05/12) assume runoff retention of
0.05 inches
5
Runoff volume retention from street tree BMPs (ft3): Vietention = Sum of Item 24 for all BMPs
6 DA DMA
Implementation of residential rain barrel/cisterns: Yes[ ] | DA DMA DA DMA BMP Type
No [X] Ifyes, complete items 27-29; If no, proceed to Item 30 BMP Type BMP Type (Use additional forms
for more BMPs)

7
Number of rain barrels/cisterns

8
Runoff volume retention from rain barrels/cisterns (ft’)
Vietention = Item 27 *3

9
Runoff volume retention from residential rain barrels/Cisterns (ft3):

Vietention =SUm of Item 28 for all BMPs

0
Total Retention Volume from Site Design Hydrologic Source Control BMPs: O Sum of Items 5, 13, 20, 25 and 29
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4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides
guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Water Quality Management Plan (WQMP)

Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC BMP (ft3): 28,598 Vimet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

DA DMA
BMP Type Use columns to the right to compute runoff volume retention DA 1 DMA A DA DMA BMP Type

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for

WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms for

more BMPs)

2
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

Design percolation rate (in/hr) Pgesign = Item 2 / Item 3

Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6
Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7
Ponding Depth (ft) dsve = Minimum of (1/12*Item 4*Item 5) or Item 6

8
Infiltrating surface area, SAgy» (ft%) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for WQMP

9
Amended soil depth, dp,eqiq (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

0
Amended soil porosity

1
Gravel depth, dpeqgiq (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2
Gravel porosity

3
Duration of storm as basin is filling (hrs) Typical ~ 3hrs 3

4
Above Ground Retention Volume (ft%) Vieenton = Item 8 * [Item7 + 17,377
(Item 9 * Item 10) + (Item 11 * [tem 12) + (Item 13 * (Item 4 / 12))]

5 . 3
Underground Retention Volume (ft°) Volume determined using 8,385

manufacturer’s specifications and calculations

16
Total Retention Volume from LID Infiltration BMPs: 25,762 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7
Fraction of DCV achieved with infiltration BMP: 90% Retention% = Item 16 / Form 4.2-1 I[tem 7

8
Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs? Yes* [X] No []
*With Basin B underground retention, DCV for DA 1 DMA A is achieved (see below)

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the
portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the
applicable category of development and repeat all above calculations.
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 2 + excess

pA 1)

1
Remaining LID DCV not met by site design HSC BMP (ft3): 43,710 Viypme = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 + 2,836ft’ excess DA1

DA DMA
BMP Type Use columns to the right to compute runoff volume retention DA 2 DMA B DA DMA BMP Type

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for

WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms for

more BMPs)

2
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

Design percolation rate (in/hr) Pgesign = Item 2 / Item 3

Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6
Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7
Ponding Depth (ft) dsve = Minimum of (1/12*Item 4*Item 5) or Item 6

8
Infiltrating surface area, SAgy» (ft%) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for WQMP

9
Amended soil depth, dpeqiq (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

0
Amended soil porosity

11
Gravel depth, dpeqis (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2
Gravel porosity

3
Duration of storm as basin is filling (hrs) Typical ~ 3hrs 3

4
Above Ground Retention Volume (ft%) Vieenion = Item 8 * [Item7 + 29,845
(Item 9 * Item 10) + (Item 11 * [tem 12) + (Item 13 * (ltem 4 / 12))]

5
Underground Retention Volume (ft%) Volume determined using 13,987

manufacturer’s specifications and calculations

16
Total Retention Volume from LID Infiltration BMPs: 43,832 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7
Fraction of DCV achieved with infiltration BMP: 100% Retention% = Item 16 / Form 4.2-1 Item 7

8
Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs? Yes [X] No [_]
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the
portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the
applicable category of development and repeat all above calculations.
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4.3.3 Harvest and Use BMP

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs.
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low.
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Form 4.3-4 Harvest and Use BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC or infiltration BMP (f%): 0
Viunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 Item 16

DA DMA
BMP Type(s) Compute runoff volume retention from proposed DA DMA DA DMA BMP Type
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for

WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms

for more BMPs)

Describe cistern or runoff detention facility

3
Storage volume for proposed detention type (ft%) Volume of

cistern

4
Landscaped area planned for use of harvested stormwater
(ft’)

Average wet season daily irrigation demand (in/day)

Use local values, typical ~ 0.1 in/day

6
Daily water demand (ft3/day) Item 4 * (ltem 5/ 12)

Drawdown time (hrs) Copy Item 6 from Form 4.2-1

8
Retention Volume (ft3)
Vietention = Minimum of (Item 3) or (Iltem 6 * (Item 7 / 24))

9
Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan
0 ) . I . o
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes |:| No |:|
If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation such
that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated
after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for
WQMP).

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

e Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
e Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

e Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1)

1 . . )
Remaining LID DCV not met by site design HSC, List pollutants of concern Copy from Form 2.3-1.

infiltration, or harvest and use BMP for potential
biotreatment (fta): 0 Form 4.2-1Item 7 - Form 4.3-2 Item
30— Form 4.3-3 Item 16- Form 4.3-4 Item 9

Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume

(Select biotreatment BMP(s) [] Bioretention with underdrain
necessary to ensure all pollutants "f (] planter box with underdrain [] Vegetated swale
concern are addressed through Unit |:| Constructed wetlands DVegetated filter strip

Operations and Processes, described I:‘W ded d . I:‘ p i bi
in Table 5-5 of the TGD for WQMP) |:| Det ex;cend ecl de;cen;cllon roprietary biotreatment
ry extended detention

3 4 5
Volume biotreated in volume based Compute remaining LID DCV with Remaining fraction of LID DCV for

biotreatment BMP (ft3): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 Item 15 + Form 4.3-7 Item 13 BMP (ft3): Item 1 —Item 3 % Item4 /Item 1

6
Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7
Metrics for MEP determination:
Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the
TGD for WQMP for the proposed category of development: |:| If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment (DA 1) —
Bioretention and Planter Boxes with Underdrains

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable BMP)

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

1
Pollutants addressed with BMP  List all pollutant of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2
Amended soil infiltration rate Typical ~ 5.0

3
Amended soil infiltration safety factor Typical ~ 2.0

4
Amended soil design percolation rate (in/hr) Pyesin = Item 2/
Item 3

5
Ponded water drawdown time (hr) Copy item 6 from Form 4.2-1

6
Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP
for reference to BMP design details

7
Ponding Depth (ft) dsve = Minimum of (1/12 * item 4 * Item 5) or
Item 6

8
Amended soil surface area (ftz)

9
Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

0
Amended soil porosity, n

1
Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

2
Gravel porosity, n

Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4
Biotreated Volume (ft))  Vboueatea = Item 8 * [(Item 7/2) + (Item 9
* [tem 10) +(Item 11 * Item 12) + (Item 13 * (Iitem 4/ 12))]

5
Total biotreated volume from bioretention and/or planter box with underdrains BMP:

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 Volume Based Biotreatment (DA 1) —
Constructed Wetlands and Extended Detention

DA DMA
Biotreatment BMP Type DA DMA BMP Type
Constructed wetlands, extended wet detention, extended dry detention, BMP Type (Use additional forms
or other comparable proprietary BMP. If BMP includes multiple modules

(e.g. forebay and main basin), provide separate estimates for storage for more BMPs)
and pollutants treated in each module. Forebay Forebay Basin

1

Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for wQmp

2
Bottom width (ft)

3
Bottom length (ft)

4
Bottom area (ft2) Avotom = Item 2 * Item 3

5
Side slope (ft/ft)

6
Depth of storage (ft)

7
Water surface area (ftz)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))

8

Storage volume (fta) For BMP with a forebay, ensure fraction of
total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)70.5]

9
Drawdown Time (hrs) Copy Item 6 from Form 2.1

0
Outflow rate (cfs) Qave = (Item Sforebay + Item 8pasin) / (Item 9 * 3600)

1
Duration of design storm event (hrs)

2
Biotreated Volume (ft3)
Viotreated = (1t€M foreay + Item 8uqsin) +( Item 10 * Item 11 * 3600)

13
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :

(Sum of Item 12 for all BMP included in plan)

4-23



Water Quality Management Plan (WQMP)

Form 4.3-8 Flow Based Biotreatment (DA 1)

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
BMP

1
Pollutants addressed with BMP

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2
Flow depth for water quality treatment (ft)

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3

Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

Manning's roughness coefficient

5
Bottom width (ft)
by = (Form 4.3-5 Item 6 * Item 4) / (1.49 * ltem 2™*% * jtem 3"*°)

6

Side Slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

Cross sectional area (ftz)
A = (Item 5 * Item 2) + (Item 6 * [tem 2")

8
Water quality flow velocity (ft/sec)
V= Form 4.3-5 Item 6 / Item 7

9
Hydraulic residence time (min)

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

0
Length of flow based BMP (ft)
L=Item 8 * Item 9 * 60

1
Water surface area at water quality flow depth (ft)
SAwp = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than
one outlet, then complete additional versions of this form for each outlet.

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1
Total LID DCV for the Project DA-1 (ft3): 28,598 Copy Item 7 in Form 4.2-1

2
On-site retention with site design hydrologic source control LID BMP (fts): Copy Item 30 in Form 4.3-2

3
On-site retention with LID infiltration BMP (fta): 25,762 Copy Item 16 in Form 4.3-3

4
On-site retention with LID harvest and use BMP (fts): Copy Item 9 in Form 4.3-4

5
On-site biotreatment with volume based biotreatment BMP (ft3): Copy Item 3 in Form 4.3-5

Flow capacity provided by flow based biotreatment BMP (cfs): Copy Item 6 in Form 4.3-5

LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

¢ Full retention of LID DCV (Basin B handles excess storage required from DA1 DMA A) with site design HSC, infiltration,
or harvest and use BMP: Yes [X] No [ ]
If yes, sum of Items 2, 3, and 4 is greater than Item 1
Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes [_] No [X]
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 [tem 6 and Items 2, 3 and 4 are maximized
On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [ | No [X]
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

» Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture: |:|
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance, V= (Iltem 1—Item 2 —Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%
An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [_]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 2)

1
Total LID DCV for the Project DA-1 (ft3): 40,874 Copy Item 7 in Form 4.2-1

2
On-site retention with site design hydrologic source control LID BMP (ft3): Copy Item 30 in Form 4.3-2

3
On-site retention with LID infiltration BMP (fta): 43,832 Copy Item 16 in Form 4.3-3

4
On-site retention with LID harvest and use BMP (ft3): Copy Item 9 in Form 4.3-4

On-site biotreatment with volume based biotreatment BMP (ft3): Copy Item 3 in Form 4.3-5

6
Flow capacity provided by flow based biotreatment BMP (cfs): Copy Item 6 in Form 4.3-5

LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

* Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes [X] No [ ]
If yes, sum of Items 2, 3, and 4 is greater than Item 1
Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes [_] No [X]
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 [tem 6 and Items 2, 3 and 4 are maximized
On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [ | No [X]
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

» Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture: |:|
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance, V= (Iltem 1—Item 2 —Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%
An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [_]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides
additional details on selection and evaluation of hydromodification control BMP.

Form 4.3-10 Hydromodification Control BMPs (DA 1)

On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ft3): Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in
excess of LID DCV toward achieving HCOC volume reduction

1
Volume reduction needed for HCOC

performance criteria (fta): N/A
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

Remaining volume for HCOC Volume capture provided by incorporating additional on-site or off-site retention BMPs

(ft3): Existing downstream BMP may be used to demonstrate additional volume capture (if
so, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

volume capture (ft3): Item 1 -
Item 2

5
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to

hydromodification [_| Attach in-stream control BMP selection and evaluation to this WQMP

6
Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [ ] No [ ]
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
o Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site

or off-site retention BMP [_]
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)
Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope
and increasing cross-sectional area and roughness for proposed on-site conveyance facilities [_]
Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]

7
Form 4.2-2 Item 12 less than or equal to 5%: Yes [ ] No [_]
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
. Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-
site retention BMPs |:|

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during a 2-yr storm event)

Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]
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4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

*  On-site structural treatment control BMP - All treatment control BMP should be located as close to
possible to the pollutant sources and should not be located within receiving waters;

»  Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

*  Urban runoff fund or In-lieu program, if available

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be
required (see Section 6 of the TGD for WQMP).

4-28



Water Quality Management Plan (WQMP)

Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMP included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP).
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a
Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also
be attached to the WQMP.

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

Inspection/ Maintenance Minimum Frequency

Reponsible Party(s
P v(s) Activities Required of Activities

Inf - Basin Building Owner Visual Inspection & Debris Removal Monthly

Storm

Yearly prior t
Drain Building Owner Inspection & Sediment Removal carly priorto

. rainy season
Piping Y

Filt p frct
e Building Owner Visual Inspection & Replacement er mantiacturers

inserts recommendations

Flow-
Visual I tion, Land Maint &
Through Building Owner isual Inspection, ‘an scape Maintenance Weekly

Debris Removal

Planter

Maintain landscape area vegetaion, slope

Weekl
protection and grades adjacent to hardscape cey

Landscape Building Owner

Litter Maintain waste collection areas and vacuum

Building Owner drive aisles and parking areas Weekly/Monthly

Control

Loading Sweep and clear debris from dock areas to

Building Owner Monthly

Docks remove potential stormwater contaminates

Catch

Basins Building Owner Visual Inspection and debris removal Monthly
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Section 6 WQMP Attachments

6.1.

Include a site plan and drainage plan sheet set containing the following minimum information:

6.2

Site Plan and Drainage Plan

Project location

Site boundary

Land uses and land covers, as applicable
Suitability/feasibility constraints

Structural Source Control BMP locations

Site Design Hydrologic Source Control BMP locations
LID BMP details

Drainage delineations and flow information

Drainage connections

Electronic Data Submittal

Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as

described in their local Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and

accurately.

6.3

Post Construction

Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4 Other Supporting Documentation

BMP Educational Materials
Activity Restriction - C, C&R’s & Lease Agreements



6.1 Site Plan and Drainage Plan



BMP = INFILTRATION BASIN - GRATE. CONSTRUCTION .
Ve (BY OTHERS) JOINT, TYP.
BMP TREATMENT BOTTOM BOTTOM TRIBUTARY PROVIDED REQUIRED DCV > - —
AREA AREA (SF) ELEVATION (FT) AREA (AC) VOLUME (CF) (CF) Z \m\ N . —\I =
A DA 1 DMA A 4,336 1081.44 7.74 25,762 28,598 - N S\
B DA2 DMAB 8,160 1075.33 11.07 43,832 40,874 OPTIONAL FOSSIL ROCK ABSORBANT POUCHES — ' / ;,._—
FOUR EACH.

|
STAINLESS STEEL FILTER FRAME ——
WITH RUBBER GASKET. ~

#4 © 18" 0.C. EW.

I
POLYPROPYLENE GEOTEXTILE —
FILTER ELEMENT. ‘ ~

P 2' CUT-OFF WALLS

| SECTION A-A
WATER QUALITY 6° ROCK OVER_\ 48" CMP PERFORATED PIPE /GRATE ASSEMBLY STANLESS STEEL SUPPORT HOOK. — —— ‘ =
), CAPTURE VOLUME FILTER FABRIC LAYOUT PER PLAN
" EROSION CONTROL o INVERT 15
12" MIN FREEBOARD| \Vi ot W
7 S = >
3’ PONDING DEPTH OPE y =
A CMP OVERFLOW , 5 Z
+6" STANDPIPE , : S PLAN VIEW 2 | R X STENCILING EXAMPLE
(BASIN A ONLY) A & I L NTS.
2 TYP. l—rA
PER LAYOUT Q 6" CONC. CLASS ‘B’
DETAIL 2" CUT-OFF WALLS
caoLes SPLLWAY DETAIL SECTION B-B
IMPERMEABLE LINE AT EACH N.T.S.
SIDE OF BASIN ONLY. BOTTOM TYPICAL KRISTAR FLOGARD e g |
OPEN FOR INFILTRATION |
OVERFLON CATCH BASIN FILTER | |
GRANULAR FILL DISCHARGE PIPE N.TS.
PER AASHTO M145 (BASIN A ONLY) e ——— A | |
A1,A2, OR A3 1085 |
I — — - S —_' ‘\
TYPICAL INFILTRATION BASIN [ — \ | U\ | Ml
WITH UNDERGROUND STORAGE ’ / , I I I
N.T.S. , TRASH AREA W/ |
HARD ROOF COVER 168 >
.. PER CASQA SD-32 4 | .
\
<E |
) _ — B — = =——— g 1081.44 INV | | O ali
\ NSNS / \ 18" SD Bl |
12" SD o 2 2 2 12 0 - P —— s I
N = 5% ) a
/b |
b~ k \
1 : > > — ’ = 2 Ll
5 0y
/ Z |
N I o |
S \ |<—: I
= |
=l
LL
=

DA 1 DMA A 7
7y 774 AC

1087 1087

\ BUILDING 1 = 371,422 SF
FF =1088.02 - 1086.05

SITE AREA = 188 AC DA 2 DMA B
1107 AC

1082 1082

S
}<
Q

)
780}

" 1075.33 | "
18" SD 18" SD 24" D 075.33 INV

1081 1081 | INFILTRATION BASN B
/ f (G
>

1076:1077_7 /

® ﬂ 10787979 : 1079.67 INV |
, , CONCRETE SPILLWAY 7
1079.52_ INV

DAVID EVANS GOLDEN SPRINGS DEVELOPMENT COMPANY
—=  FLOW DIRECTION N| INLET WITH KRISTAR FLOGARD FILTER INSERT B8 HEADWALL STRUCTURE AND RIPRAP [ —) | (— UL ES inc.
AND STENCILING PER CASQA SD—13 - 17762 1717 Street, Sulte 200 SAN BERNARDINO COUNTY
I DRAINAGE BOUNDARY STORMDRAIN LINE ? n Phone: 714—665;-4500 Fax: 714-665-4501 DRAWN BY: SCALE:
- YOOI [ AR W RJA BLOOMINGTON INDUSTRIAL BLDG 1 1"=40’
OVERFLOW STANDPIPE il 7%, Tl ™wo workiNG : :
SOUNDARY $ BEFORE T WORKING DESIGNED BY: PRELIMINARY WQMP SITE PLAN A /2016
YOU DIG YOU DIG PREPARED UNDER THE SUPERVISION OF: RJA /20/
CHECKED BY: APPROVED BY: SHT NO.:
HARDSCAPE BASIN BOTTOM T FREE = Gy . DESCRIPTION &
A PUBLIC SERVICE BY UNDERGROUND SERVICE ALERT REVISONS GLENN M. CHUNG, P.E. R.C.E. 62794 : CITY ENGINEER

Drawing Name: C:\Users\rjaa\appdata\local\temp\AcPublish_7524\150046 WQMP.dwg

Last Opened: Sep 21, 2016 — 3:40pm by: rjaa



6.3 Post Construction



6.4.1 Educational Material/BMP Fact Sheets



STORMWATER

PRESORTED
STANDARD
U.S. POSTAGE
SACRAMENTO, CA
PERMIT# 000

LANDSCAPE MAINTENANCE

San
Bernardino
County

STORMWATER PROGRAM

San Bernardino County Stormwater Program

825 East Third Street - Room 127
San Bernardino, CA 94215-0835

San
County
STORMWATER PROGRAM

o
=]
2
s
=
s
@




Stormwater Management
Practices for Commercial
landscape Maintenance

Recycle Yard Waste

Recycle leaves, grass clippings and other yard waste. Do not blow, sweep,
rake or hose yard waste into the street. Try grasscycling - the natural recycling
of grass by leaving clippings on the lawn when mowing. Grass clippings will
quickly decompose, returning valuable nutrients to the soil. Further information
can be obtained at www.ciwmb.ca.gov/Organics.

Use Fertilizers, Herhicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often carried into the storm drain
system by sprinkler runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is highly recommended. If you
must use chemical fertilizers, herhicides, or pesticides:

PiI'IIIIMWA'I'EB tg

Yard waste, sediments, and toxic lawn/garden chemicals used in
commercial landscape maintenance often make their way into the
San Bernardino County storm drain system and do not get treated
before reaching the Santa Ana River. This pollutes our drinking water
and contaminates local waterways, making them unsafe for people

and wildlife. Following these best management practices will prevent
pollution, comply with regulations and protect public health.

@ Spot apply pesticides and herbicides, rather than blanketing entire areas.

@ Avoid applying near curbs and driveways, and never apply before a rain.

o Apply fertilizers as needed, when plants can best use it, and when the
potential for it being carried away by runoff is low.

Recycle Hazardous Waste

Pesticides, fertilizers, herbicides and motor oil contaminate landfills and should
be disposed of through a Hazardous Waste Facility, which accepts these types
of materials. For information on proper disposal call, (309) 386-8401.

Use Water Wisely

Conserve water and prevent runoff by controlling the amount of water and
direction of sprinklers. Sprinklers should be on long enough to allow water to
soak into the ground but not so long as to cause runoff. Periodically inspect,
fix leaks and realign sprinkler heads. Plant native vegetation to reduce the
need of water, fertilizers, herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff into the storm drain system,
polluting waterways.

@ Prevent erosion and sediment runoff by using ground cover, berms and
vegetation down-slope to capture runoff.
@ Avoid excavation or grading during wet weather.

Store Materials Safely
Keep landscaping materials and debris away from the street, gutter and storm
drains. On-site stockpiles of materials must be covered with plastic sheeting
to protect from rain, wind and runoff.

San
Bernardino
County
STORMWATER PROGRAM

To report illegal dumping call
(877) WASTE18
or visit our website:
shcountystormwater.org
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B Commercial landscape maintenance:

Yard waste, sediments and toxic lawn and garden chemicals used in commercial
landscape maintenance often make their way into the San Bernardino County storm drain
system and do not get treated before reaching the Santa Ana River. This pollutes our
drinking water and contaminates local waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution, protect public
health and avoid fines or legal action.

* Recycle Yard Waste: Recycle leaves, grass clippings and other yard waste. Do not
blow, sweep, rake or hose yard waste into the street. Let your customers know
about grass cycling --the natural recycling of grass by leaving clippings on the
lawn when mowing instead of using a grass catcher. Grass clippings will quickly
decompose, returning valuable nutrients to the soil. You can get more information
at www.ciwmb.ca.gov/Organics.

s Use Fertilizers, Herbicides & Pesticides Safely: Fertilizers, herbicides and
pesticides are often carried into the storm drain system by sprinkler runoff. Use
natural, non-toxic alternatives to traditional garden chemicals. If you must use
chemical fertilizers, herbicides, or pesticides spot apply rather than blanketing
entire areas, avoid applying near curbs and driveways and never apply before a
rain.

s Recycle Hazardous Waste: Pesticides, fertilizers, herbicides and motor oil
contaminate landfills and should be disposed of through a Hazardous Waste
Facility. For information on proper disposal, call (909) 386-8401.

* Use Water Wisely: Conserve water and prevent runoff by controlling the amount
of water and direction of sprinklers. Sprinklers should be on long enough to allow
water to soak into the ground but not so long as to cause runoff. Periodically
inspect, fix leaks and realign sprinkler heads.

« Planting: Plant native vegetation to reduce the need of water, fertilizers,
herbicides and pesticides.

s Prevent Erosion: Erosion washes sediments, debris and toxic runoff into the
storm drain system, polluting waterways. Prevent erosion and sediment
runoff by using ground cover, berms and vegetation down-slope to capture
runoff. Avoid excavation or grading during wet weather.

* Store Materials Safely: Keep landscaping materials and
debris away from the street, gutter and storm drains. On-
site stockpiles of materials should be covered with
plastic sheeting to protect from rain, wind and runoff.

For more information about how you can prevent stormwater pollution:
www.sbcountystormwater.org
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B Construction & development:

Soil, cement wash, asphalt, oil and other hazardous debris from construction sites often
make their way into the San Bernardino County storm drain system, and flow untreated
into local waterways. Follow these best management practices to prevent pollution,
protect public health and avoid fines or legal action.

+ Store Materials Safely: Keep construction materials and debris away
from the street, gutter and storm drains. Cover exposed stockpiles of
soil, sand or gravel and excavated material with plastic sheeting,
protected from rain, wind and runoff.

« Preventing Erosion: Avoid excavation or grading during wet weather.
Plant temporary vegetation or add hydro mulch on slopes where
construction is not immediately planned, and permanent vegetation once
excavation and grading are complete. Construct diversion dikes to channel runoff
to a detention basin and around the construction site. Use gravel approaches
where truck traffic is frequent to reduce soil compaction and limit the tracking of
sediment into the streets. For more information on erosion control, call
(909) 799-7407.

+ Cleaning & Preventing Spills: Use a drip pan and funnel when draining
or pouring fluids. Sweep up dry spills, instead of hosing. Be ready for
spills by preparing and using spill containment and cleanup kits that
include safety equipment and dry cleanup materials such as kitty litter
or sawdust. To report serious spills, call 911.

+ Maintaining Vehicles & Equipment: Maintain and refuel vehicles and equipment at
a single location on-site, away from the street, gutter and storm drains. Perform
major equipment repairs and washings off-site. Inspect vehicles and equipment
frequently for leaks. and prevent leaks from stored vehicles by draining gas,
hydraulic oil, transmission, and brake and radiator fluids.

« Ordering Materials & Recycling Waste: Reduce waste by ordering only the
amounts of materials needed for the job. Use recycled or recyclable materials
whenever possible. You can recycle broken asphalt, concrete, wood, and cleared
vegetation. Dispose of hazardous materials through a hazardous waste hauler or
other means in accordance with the construction permit. Non-recyclable materials
should be taken to a landfill or disposed of as hazardous waste. For recycling and
disposal information, call (909) 386-8401.

+ Concrete and mortar application: Never dispose of cement washout into
driveways, streets, gutters or drainage ditches. Wash concrete mixers and
equipment only in specified washout areas, where the water flows into lined
containment ponds. Cement wash water can be recycled by pumping it back into
cement mixers for reuse.

For more information about how you can prevent stormwater pollution:
WWW.sbcou ntystormwater.org



FRESH CONCRETE &
MORTAR APPLICATION

pollution and protect public health,

STORMWATER

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often
make their way into the San Bernardino County storm drain system and do not get treated before
reaching the Santa Ana River. This pollutes our drinking water and contaminates waterways,
making them unsafe for people and wildlife. Follow these best management practices to prevent

Storing Materials

Keep construction materials and debris away from the
street, gutter and storm drains. Secure open bags of
cement and cover exposed stockpiles of soil, sand or
gravel and excavated material with plastic sheeting,
pratected from rain, wind and runoff.
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Ordering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. When breaking up paving,
recycle the pieces at a crushing company. You can
also recycle broken asphalt, concrete, wood, and
cleared vegetation. Non-recyclable materials should
be taken to a landfill or disposed of as hazardous
waste. Call (909) 386-8401 for recycling and disposal
information.

Cleaning Up

Wash concrete dust onto designated dirt areas, not
down driveways or into the street or storm drains.
Wash out concrete mixers and equipment in specified
washout areas, where water can flow into a
containment pond. Cement washwater can he recycled
by pumping it back into cement mixers for reuse.
Never dispose of cement washout into driveways,
streets, gutters, storm drains or drainage ditches.

To report illegal dumping call

(877) WASTE18
shcountystormwater.org

During Construction

Schedule excavation and grading during dry weather.
Prevent mortar and cement from entering the street
and storm drains by placing erosion controls. Setup
small mixers on tarps or drop cloths, for easy cleanup
of debris. Never bury waste material. Recycle or
dispose of it as hazardous waste.




APLICANDO CONCRETO FRESCO

Cemento, grava, asfalto y
liquidos de auto, tierra y
residuos peligrosos de

lugares de concreto fresco por llegar a los drenajes del Condado de San Bernardino y terminando en el Rio
de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje.
Sigue estas practicas para prevenir la contaminacién y protejer la salud publica.

Almacenando Materiales

Manten materiales de construccion y residuos lejos
de las calles, coladeras y desagiies. Manten tapados
os bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
Iluvia, el aire y el desagiie.

Ordenando Materiales & Reciclando
Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales recicables cuando sea
posible. Cuando estes rompiendo el pavimento, recicla
los pedasos en la compafiia demolidora. Se puede
reciclar el aspfalto, concreto, madera y la vegetacion.
Materiales no reciclados se deverian llevar a lugares
de desechos peligrosos. llama al (309) 386-8401 para
mas informacion.

Limpiando

Lava la cal en un area designada, no la eches hacia
la cochera o en la calle. Lava las mescladoras y las
herramientas en un lugar especifico, donde el agua
llegue a un contenedor. El agua de cemento se puede
reciclar volviendola a usar en las mescladoras. Nunca
dejes el agua de cemento que corra hacia las calles,
alcantarillas o drenajes.

Durante Construccian

Planea las excavaciones durante clima seco. No dejes
que el cemento o la cal lleguen hasta las calles o
drenajes, evita esto con plantas temporales para
detener el desagiie. Cubre las maguinas de mesclar
con alguna garra para que se facilite la limpieza de
residuos. Nunca entierres los desechos. Recicla todos
os desechos peligrosos.

San
Bernardino
County
STORMWATER PROGRAM

Para reportar actividades
ilegales llamar al:

(877) WASTE18
shcountystormwater.org




Pollution Prevention

C O N S'I' R U C'I' I O N Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often make their way

into the San Bernardino County storm drain system and do not get treated before reaching the Santa Ana River.
This pollutes our drinking water and contaminates waterways, making them unsafe for people and wildlife.
Follow these hest management practices to prevent pollution and protect public health,

Keep construction materials and debris away from
the street, gutter and storm drains. Cover exposed
stockpiles of soil, sand or gravel and excavated
material with plastic sheeting, protected from rain,
wind and runoff.

R =

rdering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. You can recycle broken
asphalt, concrete, wood, and cleared vegetation. Non-
recyclable materials should be taken to a landfill or
disposed of as hazardous waste. For recycling and
disposal information, call (909) 386-8401.

Preventing Erosion

Avoid excavation or grading during wet weather.
Plant temporary vegetation or add hydromulch on
slopes where construction is not immediately planned,
and permanent vegetation once excavation and
grading are complete. Construct diversion dikes to
channel runoff to a detention basin and around the
construction site. Channels can be lined with grass
or roughened pavement to reduce runoff velocity.

Cleaning & Preventing Spills

Use a drip pan and funnel when draining or pouring
fluids. Sweep up dry spills, instead of hosing. Be ready
for spills by preparing and using spill containment
and cleanup kits that include safety equipment and
dry cleanup materials such as kitty litter or sawdust.
To report serious spills, call 911.

Maintaining Vehicles & Equipment
Maintain and refuel vehicles and equipment at a
single location on-site, away from the street, gutter
and storm drains. Perform major equipment repairs
and washings off-site. Inspect vehicles and
equipment frequently for leaks, and prevent leaks
from stored vehicles by draining gas, hydraulic oil,
- transmission, brake and radiator fluids.

San
Bernardino
County
STORMWATER PROGRAM

To report illegal dumping call

(877) WASTE18
shcountystormwater.org




Cemento, sedimentos, liquidos de auto, polvos y residuos
peligrosos acaban por llegar a los drenajes del Condado
de San Bernardino y terminando en el Rio de Santa Ana.

CONSTRUCCIO

Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje. Sigue
estas practicas para prevenir la contaminacion y protejer la salud publica.

Almacenando Materiales
Cuidadesamente

Manten materiales de construccion y residuos lejos
de las calles, coladeras y desagiies. Manten tapados
os bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
Iluvia, el aire y el desagie.

Ordenando Materiales & Reciclando

Desechos

Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales que se puedan reciclar
cuando sea posible. Se puede reciclar el aspfalto,
concreto, madera y la vegetacion. Materiales no reciclados
se deven llevar a lugares de desechos peligrosos. Para
mas informacion llama al (909) 386-8401.

Previniendo Erosiones

Evita las excavaciones durante lluvia. Planta
vegetacion temporal en colinas donde aun no hay
planes de construccion y planta vegetacion
permanente al terminar las excavaciones.
Construye algunos canales para el desagiie. Estos
pueden ser creados con pasto y cemento para
reducir la velocidad del desagiie.

Limpiando & Previniendo Derrames
Usa siempre un enbudo al vaciar liquidos. Barre los
derrames en ves de lavarlos con la manguera. Mantente
siempre preparado para cualquier derrame, usa siempre
las herramientas de seguridad al igual que materiales
como, tierra para desechos de gato o aserrin. Para
reportar derrames llama al 911,

Mantenimiento de Vehiculos &
Herramientas

Has el mantenimiento y carga de vehiculos en el mismo
lugar, lejos de la calle, las alcantarillas y los drenajes.
Inspecciona los vehiculos y el equipo de cualquier
goteadura y preveen goteaduras de autos que no se
usan vasiandoles la gasolina, aceite de transmision,
frenos y liquidos del radiador.

-

San
Bernardino

Para reportar actividades
ilegales llamar al:

(877) WASTE18
shcountystormwater.org
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Pollution Prevention

EXCAVATION

Sediment, cement wash, asphalt and vehicle fluids from soil excavation and grading often make their way
into the San Bernardino County storm drain system and do not get treated before reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for people and

AND GRADING

Recycling Waste

Recycle broken asphalt, concrete, wood, and cleared
vegetation whenever possible. Non-recyclable
materials should be taken to a landfill or disposed
of as hazardous waste. For recycling and disposal
information, call (909) 386-8401.

wildlife. Follow these best management practices to prevent pollution and protect public health.

Maintaining Vehicles & Equipment

Maintain and refuel vehicles and equipment at a single
location on-site, away from the street, gutters and
storm drains. Perform major equipment repairs and
washings off-site. Inspect vehicles and equipment
frequently for leaks. Use gravel approaches where
truck traffic is heavy to reduce soil compaction and
limit the tracking of sediment into the street.

Cleaning & Preventing Spills

Use a drip pan and funnel when draining or pouring
fluids. Sweep up dry spills, instead of hosing. Be ready
for spills by preparing and using spill containment
and cleanup kits that include safety equipment and
dry cleanup materials such as kitty litter or sawdust.
Prevent leaks from stored vehicles by draining gas,
hydraulic oil, transmission, brake and radiator fluids.
To report serious spills, call 911.
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Storing Materials
Keep construction materials and debris
away from the street, gutter and storm
drains. Cover exposed stockpiles of
soil, sand or gravel and excavated

material with plastic sheeting,
protected from rain, wind and
runoff.

Preventing Erosion
Avoid excavation or grading during wet weather.
Plant temporary vegetation on slopes where
construction is not immediately planned, and
permanent vegetation once excavation and grading
are complete. Construct diversion dikes to channel
runoff. Channels can be lined with grass or roughened
pavement to reduce runoff velocity.



Prevencion de Contaminacion
del Desagiie

Reciclando Desechos

Recicla el aspfalto, concreto, madera y la vegetacion
cuando sea posible. Materiales no reciclados se
deverian llevar a lugares de desechos peligrosos.
Para mas informacion llama al (909) 386-8401.

EXCAVACIONE

Sedimento, cemento, asfalto y liquidos de auto, tierra y residuos
peligrosos de lugares de construccion acaban por llegar a
los drenajes del Condado de San Bernardino y terminando

en el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida
salvaje. Sigue estas practicas para prevenir la contaminacion y protejer la salud publica.

Manteniendo Vehiculos &
Herramientas

Has el mantenimiento y carga de vehiculos en el
mismo lugar, lejos de la calle, las alcantarillas y
los drenajes. Inspecciona los vehiculos y el equipo
de cualquier goteadura. Usa grava donde
mayormente se consentra el trafico de camiones
para y reducir el sedimento en las calles.

Limpiando & Previniendo Derrames

Usa siempre un enbudo al vaciar liquidos. Barre los
derrames en ves de lavarlos con la manguera. Mantente
siempre preparado para cualquier derrame, usa siempre
las herramientas de seguridad al igual que materiales
como, tierra para desechos de gato o aserrin. Preveen
goteaduras de autos que no se usan vasiandoles la
gasolina, aceite de transmision, frenos y liquidos del
radiador. Para reportar derrames llama al 911,

o ot L ?

*. Almacenando Materiales
Manten materiales de construccion y
residuos lejos de las calles, coladeras
y desagiies. Manten tapados los bultos
de arena, grava y erramientas para

excavar cuviertos con algun
plastico para protejerlos de
[a lluvia, el aire y el desagiie.

S Thaa | =
Previniendo Erosiones
Evita las excavaciones durante lluvia. Planta
vegetacion temporal en colinas donde aun no hay
planes de construccidn y planta vegetacion
permanente al terminar las excavaciones. Construye
algunos canales para el desagiie. Estos pueden ser
creados con pasto y cemento para reducir la velocidad
del desagiie.
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B General industrial & manufacturing businesses:

If you own, manage or help operate a business, especially an industrial or manufacturing
company, you can help reduce storm water pollution. From environmentally friendly
cleaning and maintenance activities, to recycling hazardous waste materials, businesses
can do a lot to prevent storm water pollution.

* Review your cleaning and maintenance activities to look for ways to reduce
runoff nto the storm drain system, especially in outdoor areas like parking lots,
loading docks and maintenance yards. Keep trash enclosure swept and trash bin
lids closed.

¢ Train employees to wash vehicles and equipment indoors in a wash rack that 1s
connected to the sanitary sewer or off-site at a commercial wash facility. Train
janitorial staff to dispose of floor cleaning water in the sewer and not into the
parking lot. Make sure that cooling towers, boilers, compressors, water softeners
and other process equipment are connected to the sanitary sewer and do not
discharge wastewater into the parking lot.

e If you use hazardous materials in your everyday business, like ink and solvents
for commercial printing, or polishes and chemicals for car detailing or
manufacturing after-market accessories, do not put these hazardous materials in
the trash or pour them into the gutter. Take them to be recycled safely. Store
chemicals, wastes, raw materials and contaminated equipment indoors or in a
covered, spill contained area, to prevent exposure of these materials to storm
water. For information on proper hazardous waste disposal, call (909)386-8401.

+ Take advantage of less-toxic alternatives to dangerous chemicals. From detergents
to drain openers, there are a lot of ways to get the same or better result without
having to rely toxic substances.

« Looking for raw materials? San Bernardino County Materials Exchange Program,
or SBCoMax is a partnership between the County and the California Integrated
Waste Management Board, for businesses to provide used but usable materials to
those interested in obtaining them. The program helps divert used materials from
landfills, saves resources and can save you money.

For more information about how you can prevent stormwater pollution:
WwWWw.sbcou ntystormwater.org



Stormwater Pollution Prevention

Best Management Practices for Homeowner’s Associations,
Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community
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COMMERCIAL TRASH ENCLOSURES

FOLLOW THESE REQUIREMENTS
TO KEEP OUR WATERWAYS CLEAN

Trash enclosures, such as those found in commercial and apartment complexes, typically
contain materials that are intended to find their way to a landfill or a recycling facility.
These materials are NOT meant to go into our local lakes and rivers.

PUT TRASH INSIDE  CLOSE THE LID KEEP TOXICS OUT

Place trash inside the bin Prevent rain from entering e Paint

(preferably in sealed bags) the bin in order to avoid ® Grease, fats and used oils
leakage of polluted water e Batteries, electronics
runoff and fluorescent lights

SOME ADDITIONAL GUIDELINES, INCLUDE

J SWEEP FREQUENTLY J FIX LEAKS JCONSTRUCT ROOF
Sweep trash enclosure areas Address trash bin leaks Construct a solid cover roof over the
frequently, instead of hosing immediately by using dry clean existing trash enclosure structure to
them down, to prevent polluted up methods and report to your prevent rainwater from coming into
water from flowing into the contact with trash and garbage.
streets and storm drains. Check with your local City/County
for Building Codes.

waste hauler to receive a
replacement.

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other
debris that are washed into storm drains and end up in our waterways - untreated! You can be part of the
solution by maintaining a water-friendly trash enclosure.

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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HAZARDOUS WASTE

CESQG PROGRAM

Conditionally Exempt Small Quantity Generator
WHAT IS A CESQG?

Businesses that generate 27 gallons or 220 Ibs. of
hazardous waste, or 2.2 |bs. of extremely hazardous
waste per month are called “Conditionally Exempt
Small Quantity Generators,” or CESQGs. San Bernardino
County Household Hazardous Program provides
waste management services to CESQG businesses.
The most common CESQGs in San Bernardino County
are painters, print shops, auto shops, builders,
agricultural operators and property managers, but
there are many others. When you call, be ready to
describe the types and amounts of waste your
business generates in a typical month. If you generate
hazardous waste on a regular basis, you must:

« Register with San Bernardino County Fire Department
(909) 386-8401 as a hazardous waste generator.

+To obtain an EPA ID# and application form from the
State visit www.dtsc.ca.gov.

+ Manage hazardous waste in accordance with all
applicable local, state and federal laws and regulations.

HOW DO | GET SERVICE?

To arrange an appointment for the CESQG Program,
call 1-800-OILY CAT or 909-382-5401. Be ready to
describe the type and amount of hazardous waste
your business is ready to dispose of, and the types
and size(s) of containers that the waste is in.

Waste Type and Cost

There is a small handling fee involved in the

collection of hazardous waste from your

business. Disposal costs depend on the type

of waste.

Aerosols

Automobile motor oil
Anti-freeze
Contaminated oil
Car batteries

Corrosive liquids, solids
Flammable solids, liquids

Latex Paint
Mercury

NiCad/Alkaline Batteries

Oil Base Paints

Oil Filters

Oxidizers

PCB Ballasts
Pesticides (most)
Photofixer, developer
Television & Monitors
Additional Handling

¥Rates subject to change without notice*

$1.29/1b.

$.73/gal.
$1.57/gal.
$4.48/gal.

$.62/ea.
$2.80/1b.
$1.57/1b.
$.73/lb.
$10.08/1b.
$2.13/Ib.
$1.00/1b.
$.56/ea.
$9.63/lb.
$5.94/lb.
$2.91/lb.

$4.31/gal.
$11.20/ea.

$138.00/hr.

WE CANNOT ACCEPT

% Radioactives
% Water reactives
% Explosives

% Compressed gas cylinders

% Medical or biohazardous waste

% Asbestos
% Remediation wastes

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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HAZARDOUS WASTE

WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty
disposing of small quantities of hazardous waste.
Hazardous waste companies usually have a
minimum amount of waste that they will pick up,
or charge a minimum fee for service. Typically, the
minimum fee exceeds the cost of disposal for the
hazardous waste. This leaves the small quantity
generator in a difficult situation. Some respond
by storing hazardous waste until it becomes
economical for the hazardous waste transporter to
pick it up, putting the business out of compliance
by exceeding regulatory accumulation time
limits. Other businesses simply store their
hazardous wastes indefinitely, creating an unsafe
work environment and exceeding accumulation
time limits. Yet other businesses attempt to illegally
dispose of their waste at household hazardous
waste collection facilities. These facilities are not
legally permitted to accept commercial wastes,
nor are prepared to provide legal documentation
for commercial hazardous waste disposal. In
answer to the problems identified above, the San
Bernardino County Fire Department Household
Hazardous Program instituted the Conditionally
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES

The CESQG Program will prepare an invoice

for your business at the time of service. You can
pay at the time of service with cash or a check, or
you can mail your payment to the Fire Department
within 30 days. Please note that we do not accept
credit card payments. The preferred method of
payment is to handle payment at time of service.
Additional charges may apply for accounts not
paid within 30 days.

Bernardino
County
STORMWATER PROGRAM
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sbcountystormwater.org

ARE THERE ANY OTHER WAYS THAT | CAN SAVE
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste
that you produce by changing processes or process
chemicals, at your business. Next, examine if there
is a way that you can recycle your waste back into
your processes. Network with similar businesses

or trade associations for waste minimization and
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY?

Call the San Bernardino County Fire Department
Field Services Division for assistance with
hazardous waste management at 909-386-8401.
If you reduce the amount of waste you generate
each month to 27 gallons or less, you may qualify
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG

Program is transported to a state permitted
processing facility in San Bernardino. The

waste is further processed at this point and
packaged for off-site recycling (oil filters, oil,

latex paint, antifreeze, and batteries) or destructive
incineration (pesticides, corrosives, flammables,

oil based paint).

San Bernardino County Fire Department
CESQG Program
2824 East “W" Street
San Bernardino, CA 92415-0799
Phone: 909-382-5401
Fax: 909-382-5413
www.sbcfire.org/hazmat/hhw.asp
Email: jschwab@sbcfire.org

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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WORKING OUTDOORS & HANDLING SPILLS

~County |
STORMWATER PROGRAM
) __3 ol |

3(s

CUANDO TRABAJE AL AIRE LIBRE UTILICE LAS 3Cs

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing
can enter or be discharged into it.

Ubique el desagtie de aguas pluviales mds cercano y
asegurese de que nada pueda ingresar a éste ni
descargarse en él.

CONTAIN | CONTENER

w Isolate your area to prevent material from potentially

flowing or being blown away.
Aisle su drea para evitar que el material pueda discurrirse

o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up
spills with an absorbent material (e.g. kitty litter) or
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y coldquelos en la basura. Limpie los
derrames con un material absorbente (como la arena
para gatos) o aspirelos con una Wet-Vac (aspiradora de
humedad) y deséchelos correctamente.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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COMMERCIAL LANDSCAPE

DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT, COULD
LEAD TO ENFORCEMENT ACTIONS, WHICH COULD INCLUDE FINES.

Follow the best practices below to prevent water pollution from landscaping activities.

RECYCLE
YARD WASTE

0 Recycle leaves, grass clippings and other
yard waste.

Do not blow, sweep, rake or hose yard
waste into the street or catch basin.

Try grasscycling: the natural recycling of
grass by leaving clippings on the lawn
when mowing.

For more information, please visit:
www.calrecycle.ca.gov/organics

/grasscycling

€ HoMEOWNERS

KEEP THESE TIPS IN MIND WHEN
HIRING PROFESSIONAL LANDSCAPERS
AND REMIND AS NECESSARY.

USE FERTILIZERS, HERBICIDES

AND PESTICIDES SAFELY

Fertilizers, herbicides and pesticides are
often carried into the storm drain system
by sprinkler runoff. Use natural and
non-toxic alternatives as often as possible.

If you must use chemical fertilizers,
herbicides or pesticides:

e Spot apply, rather than blanketing entire
areas.

e Avoid applying near curbs and
driveways, and never before a rain.

e Apply fertilizers as needed: when plants
could best use it and when the potential
runoff would be low.

e Follow the manufacturer’s instructions
carefully—this will not only give the best
results, but will save money.

Leftover pesticides, fertilizers, and
herbicides contaminate landfills and
should be disposed of through a
Hazardous Waste Facility.

USE WATER
WISELY

. o Control the amount of water and direction

of sprinklers. Sprinklers should only be on
long enough to allow water to soak into
the ground, but not so long as to cause
runoff.

Periodically inspect, fix leaks and realign
sprinkler heads.

Plant native vegetation to reduce the need
of water, fertilizers, herbicides and
pesticides.

For more information on proper
disposal call,

*FREE for San Bernardino County residents only. Businesses can call for cost inquiries and to schedule an appointment.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County

County
STORMWATER PROGRAM
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www.calrecycle.ca.gov/organics

SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering

and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life.
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the
following activities:

1. Surface Cleaning
2. Graffiti Cleaning
3. Sidewalk Repair
4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,
and fountain maintenance and cleaning include:

« 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).

« Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:
1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing
of impervious surfaces is prohibited.
Sidewalks, Plazas
v’ Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever
practical to clean sidewalks and plazas rather than hosing, pressure washing, or
steam cleaning. DO NOT sweep or blow material into curb; use devices
that contain the materials.

v If water must be used, block storm drain inlets and contain runoff.
Discharge wash water to landscaping or contain and dispose of properly.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

Bernart dino
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Parking Areas, Driveways, v Parking facilities should be swept/vacuumed on a regular basis.
Drive-thru Establish frequency of public parking lot sweeping based on usage
and field observations of waste accumulation.

v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

v Sweep all parking lots at least once before the onset of the wet season.
v" Use absorbents to pick up oil; then dry sweep.

v’ Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

- Consider increasing sweeping frequency based on factors such as traffic
volume, land use, field observations of sediment and trash accumulation,
proximity to water courses, etc.

Building Surfaces, Decks, ' Use high-pressure water, no soap.
etc., without loose paint
v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

Unpainted Building v If water must be used, block storm drain inlets and contain runoff. Discharge
Surfaces, Wood Decks, etc. ~ wash water to landscaping or contain and dispose of properly.

v’ Use biodegradable cleaning agents to remove deposits.

v Make sure pH is between 6.5 and 8.5 THEN discharge to landscaping (if cold
water without a cleaning agent) otherwise dispose of properly.

2. Graffiti Cleaning
Graffiti Removal v' Avoid graffiti abatement activities during rain events.

v When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal in the Roads, Streets, and Highway Operation and
Maintenance procedure sheet.

v’ Protect nearby storm drain inlets prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement. Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

Bernart dino

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
smmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

v Note that care should be taken when disposing of waste since it may need to be
disposed of as hazardous waste.

OPTIONAL:

- Consider using a waterless and non-toxic chemical cleaning method for graffiti
removal (e.g. gels or spray compounds).

3. Sidewalk Repair

Surface Removal
and Repair

v" Schedule surface removal activities for dry weather if possible.
v" Avoid creating excess dust when breaking asphalt or concrete.

v’ 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 material.

v’ Designate an area for clean up and proper disposal of excess materials.
v Remove and recycle as much of the broken pavement as possible.

v"When making saw cuts in pavement, use as little water as possible. Cover each
storm drain inlet 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 shovel or vacuum the slurry, remove from site and dispose of

properly.

v’ 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. Discharge wash
water to landscaping, pump to the sanitary sewer if permitted to do
so or contain and dispose of properly.

Concrete Installation v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

and Repair

Bernart dino
County
STORMWATER PROGRAM

(a

Only mix what is needed for the job.

v Wash concrete trucks off-site or in designated areas on-site, such that there
is no discharge of concrete wash water into storm drain inlets, open ditches,
streets, or other storm water conveyance structures. (See Concrete Waste
Management BMP WM - 8)

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

4. Litter Control

v Store dry and wet concrete materials under cover, protected from rainfall and
runoff and away from drainage areas. After job is complete remove temporary
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

v’ Return leftover materials to the transit mixer. Dispose of small amounts of
excess concrete, grout, and mortar in the trash.

v When washing concrete to remove fine particles and expose the aggregate,
contain the wash water for proper disposal.

v Do not wash sweepings from exposed aggregate concrete into the street
or storm drain. Collect and return sweepings to aggregate base stock pile,
or dispose in the trash.

v’ Protect applications of fresh concrete from rainfall and runoff until the material
has hardened.

v Enforce anti-litter laws.

v’ Provide litter receptacles in busy, high pedestrian traffic areas of the
community, at recreational facilities, and at community events.

v' Cover litter receptacles and clean out frequently to prevent leaking/spillage or
overflow.

OPTIONAL:

« Post “No Littering” signs.

5. Fountain Maintenance

Bernart dino
County
STORMWATER PROGRAM
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v Do not use copper-based algaecides. Control algae with chlorine or other
alternatives, such as sodium bromide.

v" Allow chlorine to dissipate for a few days and then recycle/reuse water by draining
it gradually onto a landscaped area. Water must be tested prior to discharge to
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

v’ Contact local agency for approval to drain into sewer or storm drain.

v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.
Only mix what is needed for the job.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution.
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair
2.Vehicle and Machine Repair
3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for equipment
maintenance and repair include:

« Review maintenance activities to verify that they minimize the amount of pollutants discharged to
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements
made.

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

« Choose cleaning agents that can be recycled.

+ Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor
oil, diesel oil, and other vehicle fluids and parts whenever possible.

+ Once per year, educate HOA staff and tenants on pollution prevention measures.

T In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County

County

o Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

MODEL PROCEDURES:
1. General Maintenance and Repair
General Guidelines v" Review maintenance activities to verify that they minimize the amount

of pollutants discharged to receiving waters. Keep accurate maintenance
logs to evaluate materials removed and improvements made.

> Note: Permission must v Regularly inspect vehicles and equipment for leaks.
be obtained for any
discharge of wash v’ Move activity indoors or cover repair area with a permanent roof if feasible.

water to the sanitary

sewer from the local v Minimize contact of stormwater with outside operations through berming the

sewering agency. local sewering and drainage routing.
v’ Place curbs around the immediate boundaries of the process equipment.
v" Clean yard storm drain inlets regularly and stencil them.
Good Housekeeping v" Avoid hosing down work areas. If work areas are washed and if discharge to the

sanitary sewer is allowed, treat water with an appropriate treatment device (e.g.
clarifier) before discharging. If discharge to the sanitary sewer is not permitted,
pump water to a tank and dispose of properly.

v’ Collect leaking or dripping fluids in drip pans or container. Fluids are easier to
recycle or dispose of properly if kept separate.

v Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any
discharge of or remove other parts. Place a drip pan under any vehicle that
might leak while you work on it to keep splatters or drips off the shop floor.

v Educate employees on proper handling and disposal of engine fluids.

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.

v Post signs at sinks and stencil outdoor storm drain inlets.
2. Vehicle Repair
General Guidelines v Perform vehicle fluid removal or changing inside of a building or in a contained
covered area, where feasible, to prevent the run-on of stormwater and the

runoff of spills.

v Regularly inspect vehicles and equipment for leaks, and repair as needed.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
svomm»:vaoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or
drip pan is large enough to contain drained fluids (e.g. larger pans are needed
to contain antifreeze, which may gush from some vehicles).

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Recycle used motor oil, diesel oil, and other vehicle fluids and parts
whenever possible.

v Qil filters disposed of in trash cans or dumpsters can leak oil. Place the oil
filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Qil filters can also be recycled. Ask your oil supplier or recycler
about recycling oil filters.

v Store cracked batteries in a non-leaking secondary container and dispose of
properly at recycling facilities or at County hazardous waste disposal site.

Vehicle Leak and v’ Use absorbent materials on small spills. Remove the absorbent materials
Spill Control promptly and dispose of properly.

v Place a stockpile of spill cleanup materials where it will be readily accessible.
v’ Sweep floor using dry absorbent material.
3. Machine Repair
v’ Keep equipment clean; don't allow excessive build-up of oil or grease.
v Minimize use of solvents.

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v’ Perform major equipment repairs at the corporation yard, when practical.
v Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

Waste Reduction v Prevent spills and drips of solvents and cleansers to the shop floor.

v Do liquid cleaning at a centralized station so the solvents and residues stay in
one area. Recycle liquid cleaners when feasible.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v Locate drip pans, drain boards, and drying racks to direct drips back into
a solvent sink or fluid holding tank for reuse.

OPTIONAL:

« If possible, eliminate or reduce the amount of hazardous materials and waste by
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use
detergent-based or water-based cleaning systems in place of organic
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents.
Non-chlorinated solvents like kerosene or mineral spirits are less
toxic and less expensive to dispose of properly. Check list of active
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

Recycling OPTIONAL:
- Separate wastes for easier recycling. Keep hazardous and non-hazardous
wastes separate, do not mix used oil and solvents, and keep chlorinated

solvents separate from non-chlorinated solvents.

« Label and track the recycling of waste material
(e.g. used oil, spent solvents, batteries).

« Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods
may not be sufficient for some spills — see spill prevention and control procedures sheet. Identification of engine
leaks may require some use of solvents.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
smmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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POOL MAINTENANCE

Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best
management practices to prevent water pollution:

- Reuse the water as landscape irrigation

« Empty the water into the sewer between midnight and 6:00 am

« Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to
a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain

« Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool
or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.

« If the pool contains algae and mosquito larvae, discharge the water to the sewer
When acid cleaning or other chemical cleaning:

+ Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

« Dispose of solids into trash bag, then wash filter into a landscape area
« Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain

T In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
County

BETNRISRE RN Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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For Residents

The following is a preview of the information we
have available to residents. For more fact sheets,
visit sbcountystormwater.org

Household Hazardous Waste Center Locations

TOO TOXIC TO TRASH

Dispose of your HOUSEHOLD HAZARDOUS WASTE (HHW) at a FREE HHW Center near
you. Examples of items collected: pesticides, fertilizers, paints, cleaners, antifreeze,
batteries, motor oil, oil filters, and electronic waste.

SERVICE AREA LOCATION DAYS OPEN HOURS

Big Bear Lake %jc:c:etz{gt 42040 Garstin Dr. (cross: Big Bear Blvd.) Saturdays 9am.-2pm.
Chino 5050 Schaefer Ave. (cross: 4th St.) 2M& 4" Sat. 8a.m.-1p.m.
Fontana (Fontana residents only) | 16454 Orange Way (cross: Cypress Ave.) Z:\fgrsprﬁc"édn‘;: ;':f)?oz;l' jf”ri:‘idency_ Saturdays 8a.m.-12 p.m.
Ontario 1430 S. Cucamonga Ave. (cross: Belmont St.) Fri. & Sat. 9a.m.-2p.m.
Rancho Cucamonga 8794 Lion Street. (Off 9th St, between Vineyard and Hellman) Saturdays 8a.m.-12 p.m.
Redlands 500 Kansas St. (cross: Park Ave.) Saturdays 9:30 a.m. - 12:30 p.m.
Rialto (oes notaccept Ewaste) | 246 Willow Ave. (cross: Rialto Ave.) 2 &A™ Fri. & Sat. | 8 a.m. - 12 p.m.
San Bernardino 2824 East ‘W’ St., 302 (cross: Victoria Ave.) Mon. - Fri. 9am. -4 p.m.
Upland 1370 N. Benson Ave. (cross: 14th St.) Saturdays 9a.m. -2 p.m.

To report illegal dumping, call (877) WASTE18
or visit shcountystormwater.org

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.



http://www.sbcountystormwater.org

WE DID IT OURSELVES
e AND WEDID ITRIGHT

| r When painting your home,
protect your family and community.

. PAINTS that are water-based are less toxic and should
be used whenever possible.

- BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

- SAFELY dispose of unwanted paint and paint thinner.
The County of San Bernardino offers 9 HHW Centers
that accept paint and other household hazardous waste
from residents FREE of charge. For a list of acceptable
materials, location information, and hours of operation
call 1-800-OILY CAT.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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VEHICLE MAINTENANCE

Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San

Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River.

This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts

Scrape parts with a wire brush or use

a bake oven rather than liquid cleaners.
Arrange drip pans, drying racks and drain
boards so that fluids are directed back into
the parts washer or the fluid holding tank.
Do not wash parts or equipment in a sink,
parking lot, driveway or street.

Storing Hazardous Waste

Keep your liquid waste segregated. Many
fluids can be recycled via hazardous waste
disposal companies if they are not mixed.
Store all materials under cover with

spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of

a garage. Place drip pans underneath vehicle

to capture fluids. Use absorbent materials
instead of water to clean work areas.

Cleaning Spills

Use dry methods for spill cleanup

(sweeping, absorbent materials). To report
accidental spills into the street or storm drain
call (877) WASTE18 or 911.

Proper Disposal of

Hazardous Waste

Dispose of household hazardous waste

by taking it to your nearest household
hazardous waste center. For more
information, call 1-800-OILY CAT or check
out sbcountystormwater.org/Disposal.html

T In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County

County
STORMWATER PROGRAM
Q

sbcountystormwater.org

Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://sbcountystormwater.org/Disposal.html

PET WASTE DISPOSAL

“~(DOGGIE WASTE BAGS)~

Remember to pick up after your pet
to keep San Bernardino County clean and healthy!

To RECEIVE your

FREE CONTAINER

t us online at

Visi Ster.0Tg /dog

shcountystormw

’

oy ‘ LS ,u":‘z

i\ & ._mi. L4 a‘ ﬁ.,-,;

L ! I

In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://www.sbcountystormwater.org/dog.php

Get In Touch With Us Online!

» Website
Sbcountystormwater.org

» eUpdates
sbcountystormwater.org/newsletter

» Facebook
facebook.com/sbcountystormwater

» YouTube
youtube.com/sbcountystormwater

» Report Pollution Violations
sbcountystormwater.org/report

» Email
info@sbcountystormwater.org



http://www.sbcountystormwater.org/
http://visitor.constantcontact.com/manage/optin/ea?v=001Olbj1iTXQSXfPI6Rk1o6kA
http://www.facebook.com/sbcountystormwater
http://www.youtube.com/sbcountystormwater
http://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org
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FOLLOW THESE REQUIREMENTS
TO KEEP OUR WATERWAYS CLEAN

Trash enclosures, such as those found in commercial and apartment complexes, typically
contain materials that are intended to find their way to a landfill or a recycling facility.
These materials are NOT meant to go into our local lakes and rivers.

PUT TRASH INSIDE  CLOSE THE LID KEEP TOXICS OUT

Place trash inside the bin Prevent rain from entering ® Paint

(preferably in sealed bags) the bin in order to avoid ® Grease, fats and used oils
leakage of polluted water e Batteries, electronics
runoff and fluorescent lights

SOME ADDITIONAL GUIDELINES, INCLUDE

JSWEEP FREQUENTLY < FIX LEAKS JCONSTRUCT ROOF

Sweep trash enclosure areas Address trash bin leaks Construct a solid cover roof over the
frequently, instead of hosing immediately by using dry clean existing trash enclosure structure to
them down, to prevent polluted up methods and report to your prevent rainwater from coming into
water from flowing into the waste hauler to receive a contact with trash and garbage.
streets and storm drains. Check with your local City/County

L t.
replacemen for Building Codes.

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other
debris that are washed into storm drains and end up in our waterways - untreated! You can be part of the
solution by maintaining a water-friendly trash enclosure.

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

To report illegal dumping (877-WASTE18) or
to find a household hazardous waste facility (800-0ILY CAT): sbcountystormwater.org
To dispose of hazardous waste call the San Bernardino County Fire Dept. - CUPA Program (909) 386-8401

rrrrrrrrrr

County
STORMWATER PROGRAM
Q@



SIGA ESTOS PASOS PARA MANTENER
LIMPIAS NUESTRAS VIAS FLUVIALES

Los contenedores de basura, tales como aquellos que se encuentran en las unidades comerciales
y departamentos, generalmente contienen materiales que estan destinados a los rellenos
sanitarios o en algin establecimiento de reciclaje.

Estos materiales NO deben ser vertidos en nuestros lagos y rios locales.

COLOQUE LA MANTENGA LOS PRODUCTOS
BASURA ADENTRO CIERRE LA TAPA TOXICOS AFUERA

Evite que la lluvia ingrese al e Pintura
contenedor para evitar un escape e |ubricante, grasas y aceites usados
de escorrentia contaminada e Baterias, componentes electronicos
y luces fluorescentes

Coloque la basura adentro
del contenedor (preferentemente
en bolsas selladas)

ALGUNAS GUIAS ADICIONALES, LAS CUALES INCLUYEN

< BARRER CON FRECUENCIA < REPARE LAS GOTERAS < CONSTRUYA UN TECHO
Barra con frecuencia las areas de los Oclpese inmediatamente de las goteras Construya un techo de cubierta sélida sobre
recintos para la basura, en lugar de en los contenedores de basura. Use los la estructura actual del recinto para la
lavarlas con una manguera, para evitar que métodos de limpieza en seco e inférmele basura a fin de evitar que el agua de lluvia
el agua contaminada se vierta en las calles a su recolector de basura para que reciba entre en contacto con los desechos y la
y los desagiies de lluvia. un reemplazo. basura. Consulte con su Ciudad/Condado
para conocer los Cédigos de Construccion.

En el Condado de San Bernardino, los desechos de alimentos y jardines, los productos quimicos y otros restos que se vierten en
los desagiies de aguas pluviales y que terminan en nuestras vias fluviales sin tratamiento alguno provocan la contaminacion de
estas aguas. Usted puede ser parte de la solucién si mantiene un recinto para la basura que no contamine el agua.

iMUCHAS GRACIAS POR AYUDAR A MANTENER EL CONDADO DE SB LIMPIO Y SIN CONTAMINACION!

Para informar acerca del vertedero ilegal, llame a (877-WASTE18), o para encontrar un establecimiento donde
arrojar los residuos peligrosos del hogar, llame a (800-0ILY CAT): sbcountystormwater.org

Para deshacerse de los residuos peligrosos llame al Condado de San Bernardino Departamento de Bomberos -
programa CUPA (909) 386-8401

STORMWATER PROGRAM
Q




LANDSCAPE MAINTENANCE

DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT, COULD
LEAD TO ENFORCEMENT ACTIONS, WHICH COULD INCLUDE FINES.

Follow the best practices below to prevent water pollution from landscaping activities.

RECYCLE
YARD WASTE

a Recycle leaves, grass clippings and other
yard waste.

6 Do not blow, sweep, rake or hose yard
waste into the street or catch basin.

ﬁ Try grasscycling: the natural recycling of
grass by leaving clippings on the lawn
when mowing.

For more information, please visit:
www.calrecycle.ca.gov/organics

fgrasscycling

€ HOMEOWNERS

KEEP THESE TIPS IN MIND WHEN
HIRING PROFESSIONAL LANDSCAPERS
AND REMIND AS NECESSARY.

USE FERTILIZERS, HERBICIDES

%)

AND PESTICIDES SAFELY

Fertilizers, herbicides and pesticides are
often carried into the storm drain system
by sprinkler runoff. Use natural and
non-toxic alternatives as often as possible.

If you must use chemical fertilizers,
herbicides or pesticides:

» Spot apply, rather than blanketing entire
areas.

* Avoid applying near curbs and
driveways, and never before a rain.

* Apply fertilizers as needed: when plants
could best use it and when the potential
runoff would be low,

* Follow the manufacturer’s instructions
carefully—this will not only give the best
results, but will save money.

Leftover pesticides, fertilizers, and
herbicides contaminate landfills and
should be disposed of through a
Hazardous Waste Facility.

USE WATER
WISELY

')

a Control the amount of water and direction

of sprinklers. Sprinklers should only be on
long enough to allow water to soak into
the ground, but not so long as to cause
runoff.

Periodically inspect, fix leaks and realign
sprinkler heads.

Plant native vegetation to reduce the need
of water, fertilizers, herbicides and
pesticides.

For more information on proper
disposal call,

*FREE for San Bernarding County residents only. Businesses can call for cost inquiries and to schedule an appointment.

To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org
To report toxic spills, call 1(800) 33 TOXIC
To dispose of hazardous waste, call 1{800) OILY CAT




MANTENIMIENTO DE JARDINERIA

LAS DESCARGAS A LOS DESAGUES PLUVIALES, DE MANERA ACCIDENTAL O NO,
PUEDEN INDUCIR A LA APLICACION DE MULTAS Y OTRAS MEDIDAS.

Siga las mejores practicas descritas debajo para evitar la contaminacion del agua por actividades de jardineria.

RECICLAJE DE LﬂSJ USAR FERTILIZANTES, HERBICIDAS Y USAR EL AGUA DE
DESECHOS DE JARDIN PESTICIDAS DE MANERA SEGURA MANERA PRUDENTE

"/

e Reciclar las hojas, recortes de césped y 3 0 Los fertilizantes, herbicidas y pesticidas son a Controlar la cantidad de aqua y la orientacion
otros desechos de jardin. ; arrastrados con frecuencia hacia el sistema de de los rociadores. Los rociadores deben ser

desagile pluvial mediante el escurrimiento de solo lo suficientemente largos como para

los rociadores. Use alternativas naturales no permitir que el agua remoje el suelo, pero no

towicas siempre que sea posible. tan largos que causen un escurrimienta,

@ o soplar, barrer, o usar la manguera Peq pos

para empujar los desechos de jardin a la o 51 tiene que usar fertilizantes, herbicidas o
calle. : pesticidas quimicos:
: Aplicar solo en el sitio necesario, en lugar de Inspeccione, Fépare los escapes y alinee los
e Poner a prueba el reciclaje de césped . cubrir todas las dreas. aspersores periddicamente,
(grasscycling): la manera natural de i Evitar aplicar cerca de los bordillos y las

reciclar el césped dejando los recortes calzadas, y nunca antes de que llueva. . . .
sobre el césped cuando son cortados Aplicar los fertilizantes cuando sea necesario: Siembre plantas nativas para reducir el uso de

i i 31 o esto es, cuando las plantas mejor podrian agua, fertilizantes, herbicidas y pesticidas.
Para mas informacion, visite la pagina usarlo y el posible escurrimiento sea bajo.
web: : Sequir las instrucciones del fabricante
www.calrecycle.ca.gov/organics/grasscy . cuidadosamente - esto no solo le
cling : proporcionara los mejores resultados, pero le

: permitira ahorrar dinero.

épggpmm RIOS DE HOGARES - Los sobrantes de pesticidas, Para mas informacion sobre el
fertilizantes y herbicidas contaminan manejo adecuado de residuos

los vertederos y deben ser desechados
a través de Plantas de Tratamiento
para Residuos Peligrosos.

*GAATIS omcamente pasa Los esidenbes del {ondado de 5an B=reandino. Las empeesas pueden llamar pars indagas sobee Los cosbos y moncerkar sma cta

Tengan en cuenta estos consejos cuando
contraten a paisajistas profesionales y
recuérdenselos segln sea necesario.

peligrosos, llame a

Para denunciar el vertido ilegal de basura, llame al (877) WASTE18 o visite sbcountystormwater.org
Para denunciar derrames téxicos, llame al 1{800) 33 TOXIC
Para desechar residuos peligrosos, llame al 1(800) OILY CAT




Spill Prevention, Control & Cleanup SC-11

Objectives

m Cover
e Contain

B Educate

Photo Credit: Geoff Brosseau

& Reduce/Minimize

®m Product Substitution

Description Targeted Constituents

Many activities that occur at an industrial or commercial site Sediment
have the potential to cause accidental or illegal spills. Nutrients
Preparation for accidental or illegal spills, with proper training Trash
and reporting systems implemented, can minimize the discharge Metals
of pollutants to the environment. Bacteria

Oil and Grease

Spills and leaks are one of the largest contributors of stormwater
Organics

pollutants. Spill prevention and control plans are applicable to
any site at which hazardous materials are stored or used. An
effective plan should have spill prevention and response
procedures that identify potential spill areas, specify material
handling procedures, describe spill response procedures, and
provide spill clean-up equipment. The plan should take steps to
identify and characterize potential spills, eliminate and reduce
spill potential, respond to spills when they occur in an effort to
prevent pollutants from entering the stormwater drainage
system, and train personnel to prevent and control future spills.

Approach

Pollution Prevention

B  Develop procedures to prevent/mitigate spills to storm drain
systems. Develop and standardize reporting procedures,
containment, storage, and disposal activities, documentation,
and follow-up procedures.

AN

®  Develop a Spill Prevention Control and Countermeasure :
| ACASQA

(SPCC) Plan. The plan should include:

alifornia

Stormwater

Quality
Association
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SC-11 Spill Prevention, Control & Cleanup

- Description of the facility, owner and address, activities and chemicals present
- Facility map

- Notification and evacuation procedures

- Cleanup instructions

- Identification of responsible departments

- Identify key spill response personnel

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

Suggested Protocols (including equipment needs)
Spill Prevention

Develop procedures to prevent/mitigate spills to storm drain systems. Develop and
standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures.

If consistent illegal dumping is observed at the facility:

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

- Landscaping and beautification efforts may also discourage illegal dumping.

- Bright lighting and/or entrance barriers may also be needed to discourage illegal
dumping.

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

If the liquid is oil, gas, or other material that separates from and floats on water, install a
spill control device (such as a tee section) in the catch basins that collects runoff from the
storage tank area.

Routine maintenance:

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential
drip and spill locations during filling and unloading of tanks. Any collected liquids or
soiled absorbent materials must be reused/recycled or properly disposed.

- Store and maintain appropriate spill cleanup materials in a location known to all near
the tank storage area; and ensure that employees are familiar with the site’s spill control
plan and/or proper spill cleanup procedures.

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a
storm drain.

20f9 California Stormwater BMP Handbook January 2003
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Spill Prevention, Control & Cleanup SC-11

- Check tanks (and any containment sumps) daily for leaks and spills. Replace tanks that
are leaking, corroded, or otherwise deteriorating with tanks in good condition. Collect
all spilled liquids and properly dispose of them.

®  Label all containers according to their contents (e.g., solvent, gasoline).

m  Label hazardous substances regarding the potential hazard (corrosive, radioactive,
flammable, explosive, poisonous).

= Prominently display required labels on transported hazardous and toxic materials (per US
DOT regulations).

® Identify key spill response personnel.

Spill Control and Cleanup Activities
= Follow the Spill Prevention Control and Countermeasure Plan.

®  Clean up leaks and spills immediately.

m  Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near
storage and maintenance areas).

®  On paved surfaces, clean up spills 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. Physical methods for the
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows.

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

s Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.
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.

Reporting
®  Report spills that pose an immediate threat to human health or the environment to the
Regional Water Quality Control Board.

®  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).

®  Report spills to local agencies, such as the fire department; they can assist in cleanup.

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

- Types and quantities (in some cases) of wastes

- Patterns in time of occurrence (time of day/night, month, or year)

January 2003 California Stormwater BMP Handbook 30f9
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SC-11 Spill Prevention, Control & Cleanup

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

- Responsible parties

Training
= Educate employees about spill prevention and cleanup.

®  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 should one occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan.

= Employees should be educated about aboveground storage tank requirements. Employees
responsible for aboveground storage tanks and liquid transfers should be thoroughly
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be
readily available.

®  Train employees to recognize and report illegal dumping incidents.

Other Considerations (Limitations and Regulations)

B 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 (SPCC) Plan (Health &

Safety Code Chapter 6.67).

®  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.

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

Requirements

Costs (including capital and operation & maintenance)
= 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 contaminated
soil or water can be quite expensive.

Maintenance (including administrative and staffing)
®  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.
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Spill Prevention, Control & Cleanup SC-11

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 facility and the effectiveness of BMPs. A good record keeping
system helps the facility minimize incident recurrence, correctly respond with appropriate
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 sewer. These records should contain the

following information:

m Date and time of the incident

s Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

& 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:

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

® Items inspected

m Problems noted

m Corrective action required

® 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.

Aboveground Tank Leak and Spill Control
Accidental releases of materials from aboveground liquid storage tanks present the potential for
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from
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SC-11 Spill Prevention, Control & Cleanup

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater
runoff.

The most common causes of unintentional releases are:

® Installation problems

m  Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)
m  External corrosion and structural failure

®  Spills and overfills due to operator error

m  Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code
and the National Electric Code. Practices listed below should be employed to enhance the code
requirements:

®  Tanks should be placed in a designated area.

®  Tanks located in areas where firearms are discharged should be encapsulated in concrete or
the equivalent.

®  Designated areas should be impervious and paved with Portland cement concrete, free of
cracks and gaps, in order to contain leaks and spills.

®  Liquid materials should be stored in UL approved double walled tanks or surrounded bya
curb or dike to provide the volume to contain 10 percent of the volume of all of the
containers or 110 percent of the volume of the largest container, whichever is greater. The
area inside the curb should slope to a drain.

®  For used oil or dangerous waste, a dead-end sump should be installed in the drain.

m  All other liquids should be drained to the sanitary sewer if available. The drain must have a
positive control such as a lock, valve, or plug to prevent release of contaminated liquids.

®  Accumulated stormwater in petroleum storage areas should be passed through an oil/water
separator.

Maintenance is critical to preventing leaks and spills. Conduct routine inspections and:

m  Check for external corrosion and structural failure.

8 Check for spills and overfills due to operator error.

m  Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves).

®  Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage
facility or vice versa.
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Spill Prevention, Control & Cleanup SC-11

w  Visually inspect new tank or container installation for loose fittings, poor welding, and
improper or poorly fitted gaskets.

= Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or
container system.

= Frequently relocate accumulated stormwater during the wet season.
®  Periodically conduct integrity testing by a qualified professional.

Vehicle Leak and Spill Control

Major spills on roadways and other public areas are generally handled by highly trained Hazmat
teams from local fire departments or environmental health departments. The measures listed
below pertain to leaks and smaller spills at vehicle maintenance shops.

In addition to implementing the spill prevention, control, and clean up practices above, use the
following measures related to specific activities:

Vehicle and Equipment Maintenance
®  Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of
stormwater and the runoff of spills.

®  Regularly inspect vehicles and equipment for leaks, and repair immediately.

m  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment

onsite.

= Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

® Immediately drain all fluids from wrecked vehicles.

®  Store wrecked vehicles or damaged equipment under cover.

B Place drip pans or absorbent materials under heavy equipment when not in use.
®  Use adsorbent materials on small spills rather than hosing down the spill.

®  Remove the adsorbent materials promptly and dispose of properly.

8 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around.

e Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler about recycling oil
filters.
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SC-11 Spill Prevention, Control & Cleanup

m  Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is
cracked. Putitinto the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
®  Design the fueling area to prevent the run-on of stormwater and the runoff of spills:

- Cover fueling area if possible.
- Use a perimeter drain or slope pavement inward with drainage to a sump.
- Pave fueling area with concrete rather than asphalt.
®  If dead-end sump is not used to collect spills, install an oil/water separator.
= Install vapor recovery nozzles to help control drips as well as air pollution.
® Discourage “topping-off’ of fuel tanks.
®  Use secondary containment when transferring fuel from the tank truck to the fuel tank.

®  Use adsorbent materials on small spills and general cleaning rather than hosing down the
area. Remove the adsorbent materials promptly.

®  Carry out all Federal and State requirements regarding underground storage tanks, or install
above ground tanks.

® Do not use mobile fueling of mobile industrial equipment around the facility; rather,
transport the equipment to designated fueling areas.

m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.
m  Train employees in proper fueling and cleanup procedures.

Industrial Spill Prevention Response

For the purposes of developing a spill prevention and response program to meet the stormwater
regulations, facility managers should use information provided in this fact sheet and the spill
prevention/response portions of the fact sheets in this handbook, for specific activities. The
program should:

® Integrate with existing emergency response/hazardous materials programs (e.g., Fire
Department)

s Develop procedures to prevent/mitigate spills to storm drain systems
m Identify responsible departments

= Develop and standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures

B Address spills at municipal facilities, as well as public areas
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Spill Prevention, Control & Cleanup SC-11

= Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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Infiltration Basin TC-11

Design Considerations

Soil for Infiltration

m  Slope

m  Aesthetics

Targeted Constituents

Description

An infiltration basin is a shallow impoundment that is designed
to infiltrate stormwater. Infiltration basins use the natural
filtering ability of the soil to remove pollutants in stormwater
runoff. Infiltration facilities store runoff until it gradually
exfiltrates through the soil and eventually into the water table.
This practice has high pollutant removal efficiency and can also
help recharge groundwater, thus helping to maintain low flows in
stream systems. Infiltration basins can be challenging to apply Legend (Removal Effectiveness)
on many sites, however, because of soils requirements. In ® Low B High
addition, some studies have shown relatively high failure rates
compared with other management practices.

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

RERRARAER

A Medium

California Experience

Infiltration basins have a long history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal separation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages

m  Provides 100% reduction in the load discharged to surface
waters.

m  The principal benefit of infiltration basins is the
approximation of pre-development hydrology during which a

January 2003 California Stormwater BMP Handbook 10of 8
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TC-11 Infiltration Basin

significant portion of the average annual rainfall runoff is infiltrated and evaporated rather
than flushed directly to creeks.

m If the water quality volume is adequately sized, infiltration basins can be useful for providing
control of channel forming (erosion) and high frequency (generally less than the 2-year)
flood events.

Limitations

m  May not be appropriate for industrial sites or locations where spills may occur.

m Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not
appropriate at sites with Hydrologic Soil Types C and D.

m Ifinfiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to
infiltration to protect groundwater quality.

m  Not suitable on fill sites or steep slopes.

m  Risk of groundwater contamination in very coarse soils.

m  Upstiream drainage area must be completely stabilized before construction.

m Difficult to restore functioning of infiltration basins once clogged.

Design and Sizing Guidelines

Water quality volume determined by local requirements or sized so that 85% of the annual
runoff volume is captured.

Basin sized so that the entire water quality volume is infiltrated within 48 hours.

Vegetation establishment on the basin floor may help reduce the clogging rate.

Construction/Inspection Considerations

m  Before construction begins, stabilize the entire area draining to the facility. If impossible,
place a diversion berm around the perimeter of the infiltration site to prevent sediment
entrance during construction or remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slopes, before allowing any
runoff to enter once construction is complete.

m  Place excavated material such that it can not be washed back into the basin if a storm occurs
during construction of the facility.

m  Build the basin without driving heavy equipment over the infiltration surface. Any
equipment driven on the surface should have extra-wide (“low pressure”) tires. Prior to any
construction, rope off the infiltration area to stop entrance by unwanted equipment.

m After final grading, till the infiltration surface deeply.

m  Use appropriate erosion control seed mix for the specific project and location.
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Infiltration Basin TC-11

Performance

As water migrates through porous soil and rock, pollutant attenuation mechanisms include
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly,
this approach is presumed to have high removal efficiencies for particulate pollutants and
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be
expected to vary depending upon site-specific soil types. This technology eliminates discharge to
surface waters except for the very largest storms; consequently, complete removal of all
stormwater constituents can be assumed.

There remain some concerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration. That report recommends that infiltration facilities not be
sited in areas where high concentrations are present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno,
CA.

Siting Criteria

The key element in siting infiltration basins is identifying sites with appropriate soil and
hydrogeologic properties, which is critical for long term performance. In one study conducted in
Prince George's County, Maryland (Galli, 1992), all of the infiltration basins investigated clogged
within 2 years. It is believed that these failures were for the most part due to allowing infiltration
at sites with rates of less than 0.5 in/hr, basing siting on soil type rather than field infiltration
tests, and poor construction practices that resulted in soil compaction of the basin invert.

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration
basins had failed after 10 years. Consequently, the following guidelines for identifying
appropriate soil and subsurface conditions should be rigorously adhered to.

m Determine soil type (consider RCS soil type ‘A, B or C’ only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal high water table, and estimated permeability. The
soil should not have more than 30% clay or more than 40% of clay and silt combined.
Eliminate sites that are clearly unsuitable for infiltration.

m  Groundwater separation should be at least 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the impact on
groundwater quality from infiltrated runoff, especially when the separation between
groundwater and the surface is small.

m Location away from buildings, slopes and highway pavement (greater than 6 m) and wells
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or
with a slope greater than 15% should not be considered.

m  Ensure that adequate head is available to operate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.
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Base flow should not be present in the tributary watershed.

Secondary Screening Based on Site Geotechnical Investigation

At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the bed
within a depth of 3 m of the invert.

The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm/hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.

Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather
than flocculated state, greatly reducing permeability.

The geotechnical investigation should be such that a good understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Additional Design Guidelines

(1) Basin Sizing - The required water quality volume is determined by local regulations
or sufficient to capture 85% of the annual runoff.

(2) Provide pretreatment if sediment loading is a maintenance concern for the basin.

(3) Include energy dissipation in the inlet design for the basins. Avoid designs that
include a permanent pool to reduce opportunity for standing water and associated
vector problems.

(4) Basin invert area should be determined by the equation:
wov
A= 0
kt
where A= Basin invert area (m?2)

WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity

(m/hr)

t = drawdown time ( 48 hr)

(5) The use of vertical piping, either for distribution or infiltration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40
CFR146.5(e)(4).
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Infiltration Basin TC-11

Maintenance

Regular maintenance is critical to the successful operation of infiltration basins. Recommended
operation and maintenance guidelines include:

m Inspections and maintenance to ensure that water infiltrates into the subsurface completely
(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed
to prevent creating mosquito and other vector habitats.

m  Observe drain time for the design storm after completion or modification of the facility to
confirm that the desired drain time has been obtained.

m  Schedule semiannual inspections for beginning and end of the wet season to identify
potential problems such as erosion of the basin side slopes and invert, standing water, trash
and debris, and sediment accumulation.

m  Remove accumulated trash and debris in the basin at the start and end of the wet season.
m Inspect for standing water at the end of the wet season.

m Trim vegetation at the beginning and end of the wet season to prevent establishment of
woody vegetation and for aesthetic and vector reasons.

m  Remove accumulated sediment and regrade when the accumulated sediment volume
exceeds 10% of the basin.

m If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion
control mulch or mat until vegetation cover is established.

m To avoid reversing soil development, scarification or other disturbance should only be
performed when there are actual signs of clogging, rather than on a routine basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a very light tractor.

Cost

Infiltration basins are relatively cost-effective practices because little infrastructure is needed
when constructing them. One study estimated the total construction cost at about $2 per ft
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be incurred at a specific
site. For instance, Caltrans spent about $18/ft3 for the two infiltration basins constructed in
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the
higher cost can be attributed to changes in the storm drain system necessary to route the runoff
to the basin locations.

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is
relatively small. Additional space may be required for buffer, landscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a high failure rate. Thus, it may be necessary
to replace the basin with a different technology after a relatively short period of time.
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Trash Storage Areas SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention

runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and/or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

Slow Runoff

Minimize Impervious Land
Coverage

M Contain Pollutants
Approach
This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

Collect and Convey

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local
agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

= Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

m  Use lined bins or dumpsters to reduce leaking of liquid waste.

m  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

&

Collect and Convey

Description

Several measures can be taken to prevent operations at
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyance system.

Approach

In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

Suitable Applications

Appropriate applications include commercial and industrial areas planned for development or
redevelopment.

Design Considerations

Design requirements for vehicle maintenance and repair are governed by Building and Fire
Codes, and by current local agency ordinances, and zoning requirements. The design criteria
described in this fact sheet are meant to enhance and be consistent with these code
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m  Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).
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SD-31 Maintenance Bays & Docks

m  Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

m  Loading dock areas should be covered, or drainage should be designed to preclude urban
run-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

m  Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

m  Other features may be comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

M Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALIFORNIA STORMWATLR
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information

Maintenance Considerations

m  Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m Signage on top of curbs tends to weather and fade.

m Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

2 0of 2 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com




Efficient Irrigation SD-12

Design Objectives

M  Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

m  Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m  Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.
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SD-12 Efficient Irrigation

m  Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

m  Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

8 @ AA

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.
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SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

m  Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

m  Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

m  Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

m Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

m Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

m  Promote natural vegetation by using parking lot islands and other landscaped areas.
m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

m Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
m Convey runoff safely from the tops of slopes.

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

m  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

m Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

m Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

m  Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations™
above should be followed.
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Landscape Maintenance

SC-73

e

/&

Description

Landscape maintenance activities include vegetation removal;
herbicide and insecticide application; fertilizer application;
watering; and other gardening and lawn care practices.
Vegetation control typically involves a combination of chemical
(herbicide) application and mechanical methods. All of these
maintenance practices have the potential to contribute pollutants
to the storm drain system. The major objectives of this BMP are
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.

Objectives

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics
Oxygen Demanding |

A~
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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

m  Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

m  Where practical, use automatic timers to minimize runoff.

m  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.

m  Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

m 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.

m Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

m  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.

- In cases 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.

January 2003 California Stormwater BMP Handbook 30f6

Municipal
www.cabmphandbooks.com



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 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.

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 a training 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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SC-73 Landscape Maintenance

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.metroke.gov/wlr/dss/spem.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-44

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

m  Staff should regularly inspect facilities to ensure compliance
with 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 SC34 Waste
Handling and Disposal).

Objectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

QOil and Grease
Organics

CASQA

California

Stormwater

Quality
Association
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SC-44 Drainage System Maintenance

m Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

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 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 if necessary 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. Do not dewater near a storm drain or stream.

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 and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
m  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

m  Conduct routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

m  Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and 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
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges

m  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Isthere evidence of spills such as paints, discoloring, etc?
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Drainage System Maintenance SC-44

- 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 upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

m  Stencil or demarcate 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  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping
m Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

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

- Illegal 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

m  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.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
m  Train crews in proper maintenance activities, including record keeping and disposal.

=  Allow only properly trained individuals to handle hazardous materials/wastes.
m  Have staff involved in detection and removal of illicit connections trained in the following;:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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SC-44 Drainage System Maintenance

- 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).

Spill Response and Prevention
m Investigate all reports of spills, leaks, and/or illegal dumping promptly.

m  Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

m Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m Clean-up 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 prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

m  Regulations may include adoption of substantial penalties for illegal dumping and disposal.

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

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m  The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.
- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.
- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.
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Drainage System Maintenance SC-44

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.

Maintenance
m  Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

m  Arrangements must be made for proper disposal of collected wastes.
m  Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP

Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. 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
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect 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 recollect 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% for organics and 55-65% 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 sewer flushing.
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SC-44 Drainage System Maintenance

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/specm.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net

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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Parking/Storage Area Maintenance SC-43

Description

Parking lots and storage areas can contribute a number of
substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters
through stormwater runoff or non-stormwater discharges. The
protocols in this fact sheet are intended to prevent or reduce the
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate
cleaning BMPs, and training employees.

Approach

The goal of this program is to ensure stormwater pollution
prevention practices are considered when conducting activities
on or around parking areas and storage areas to reduce potential
for pollutant discharge to receiving waters. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook)

m  Keep accurate maintenance logs to evaluate BMP
implementation.

Objectives

m Cover

Contain

Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

QOil and Grease
Organics
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SC-43 Parking/Storage Area Maintenance

Suggested Protocols
General
m  Keep the parking and storage areas clean and orderly. Remove debris in a timely fashion.

= Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration
devices.

m Utilize sand filters or oleophilic collectors for oily waste in low quantities.
m  Arrange rooftop drains to prevent drainage directly onto paved surfaces.
m  Design lot to include semi-permeable hardscape.

m  Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a
sink, toilet, clean-out, or wash area with drain.

Controlling Litter
m  Post “No Littering” signs and enforce anti-litter laws.

m Provide an adequate number of litter receptacles.

m Clean out and cover litter receptacles frequently to prevent spillage.
m  Provide trash receptacles in parking lots to discourage litter.

= Routinely sweep, shovel, and dispose of litter in the trash.

Surface Cleaning

m  Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants
into the stormwater conveyance system if possible.

m Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

m  Sweep all parking lots at least once before the onset of the wet season.
m  Follow the procedures below if water is used to clean surfaces:
- Block the storm drain or contain runoff.

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface.
Do not allow wash water to enter storm drains.

- Dispose of parking lot sweeping debris and dirt at a landfill.
m  Follow the procedures below when cleaning heavy oily deposits:
- Clean oily spots with absorbent materials.

- Use a screen or filter fabric over inlet, then wash surfaces.
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Parking/Storage Area Maintenance SC-43

- Do not allow discharges to the storm drain.
- Vacuum/pump discharges to a tank or discharge to sanitary sewer.
- Appropriately dispose of spilled materials and absorbents.

Surface Repair
m  Preheat, transfer or load hot bituminous material away from storm drain inlets.

= Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff.

m  Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, etc. Leave covers in place until
job is complete and all water from emulsified oil sealants has drained or evaporated. Clean
any debris from these covered manholes and drains for proper disposal.

m  Use only as much water as necessary for dust control, to avoid runoff.

m  Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Inspection

m  Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

m Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training
m  Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

m  Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Place a stockpile of spill cleanup materials where it will be readily accessible or at a central
location.

m  Clean up fluid spills immediately with absorbent rags or material.
= Dispose of spilled material and absorbents properly.

Other Considerations

Limitations related to sweeping activities at large parking facilities may include high equipment
costs, the need for sweeper operator training, and the inability of current sweeper technology to
remove oil and grease.
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SC-43 Parking/Storage Area Maintenance

Requirements

Costs

Cleaning/sweeping costs can be quite large. Construction and maintenance of stormwater
structural controls can be quite expensive as well.

Maintenance
m  Sweep parking lot regularly to minimize cleaning with water.

m Clean out oil/water/sand separators regularly, especially after heavy storms.

m Clean parking facilities regularly to prevent accumulated wastes and pollutants from being
discharged into conveyance systems during rainy conditions.

Supplemental Information

Further Detail of the BMP

Surface Repair

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave
covers in place until job is complete and all water from emulsified oil sealants has drained or
evaporated. Clean any debris from these covered manholes and drains for proper disposal.
Only use only as much water as is necessary for dust control to avoid runoff.

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spcm.htm

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Bioretention/Flow-through Planter TC-32

General Description

The bioretention best management practice (BMP) functions as a
soil and plant-based filtration device that removes pollutants
through a variety of physical, biological, and chemical treatment
processes. These facilities normally consist of a grass buffer
strip, sand bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity is reduced by
passing over or through a sand bed and is subsequently
distributed evenly along a ponding area. Exfiltration of the
stored water in the bioretention area planting soil into the
underlying soils occurs over a period of days.

Inspection/Maintenance Considerations

Bioretention requires frequent landscaping maintenance,
including measures to ensure that the area is functioning
properly, as well as maintenance of the landscaping on the
practice. In many cases, bioretention areas initially require
intense maintenance, but less maintenance is needed over time.
In many cases, maintenance tasks can be completed by a
landscaping contractor, who may already be hired at the site. In
cold climates the soil may freeze, preventing runoff from
infiltrating into the planting soil.

Maintenance Concerns,
Objectives, and Goals

Clogged Soil or Outlet Structures

Invasive Species

Vegetation/Landscape
Maintenance

m Erosion

Channelization of Flow

Aesthetics

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Oxygen Demanding
Legend (Removal Effectiveness)

® Low H High
A Medium

RERRRAEARF

H B EEEE)BR
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Underground Infiltration/
9.2 Infiltration Gallery

Please read section 9.0 for important
information applicable to all infiltration
practices.

Description: Infiltration structures designed
to deliver captured runoff to the subsoil
through subsurface reservoirs usually
composed of rock or gravel.

Planning Considerations: Below grade
infiltration structures can provide innovative
stormwater treatment in areas where space is
limited. As with other infiltration practices,
percolation tests should be performed to
ensure adequate infiltration rates. Itis
important to consider possible pollutant
loads and include pretreatment devices to
help minimize maintenance cost. High flow
bypasses should also be included in the
design. Infiltration galleries are most
appropriate as secondary treatment for
runoff from impervious surfaces such as
parking lots that have pretreatment
structures in place. Be aware runoff
discharged to groundwater is subject to the
maximum pollutant loads discussed in
Section 1.0. It is also important to consider
potential impacts of structural subgrade
materials and the possibility of surface
instability caused by soil piping and/or slope
destabilization.

Tips for Installation:

1. Consult a qualified soil scientist to
determine if soil conditions are
appropriate for infiltration.

November 2001

Infiltration Practices

Maintenance: Since infiltration galleries are
below grade, they are extremely difficult to
maintain. Inlets should be inspected
regularly for pine needles and other debris
that may clog the system. If infiltration
rates have visibly diminished, the system
must be dug up and rehabilitated.

Where to Use: Infiltration galleries are
appropriate for treating runoff from small
impervious areas where space is limited.

Where NOT to Use: Avoid installation in
larger areas with high sediment loads, high
oil and grease accumulation, and in soils
with limited permeability. Like other
infiltration methods, galleries should not be
used in areas with high groundwater or
shallow depth to an impervious layer.

Field Experience:

e Washoe County installed a 4 foot by 48
inch underground basin as part of a
water quality improvement project. Pine
needles and other debris frequently plug
the inlet causing system bypass.
Maintaining the underground basin is
extremely time consuming.

e Infiltration facilities installed under
roadways as part of California Tahoe
Conservancy funded projects at Black
Bart Avenue and Apache Street have not
shown any apparent damage to roadway
sections after several years of operation.
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Infiltration Practices

Top Soil

5 _,,'i"’ Washed Stone Reservolr

N
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Figure 2 - Typical Infiltration Gallery — Source: Metropolitan Washington Council of
Governments, 1987
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Figure 3 — Typical Dry Well — Source: TRPA Handbook of Best Management Practices, 1988
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Drain Inserts

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

m  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

m As there is no standing water, there is little concern for
mosquito breeding.

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

Design Considerations
" m Use with other BMPs
m Fit and Seal Capacity within Inlet

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics
Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

R RREA
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost

m  The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

m  The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information

Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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prior to impeding filtering bypass.

S SPECIFIER CHART
8 MODEL INLET ID | GRATE OD COMMENTS
(b FF-12D 12" X 12" | 15" X 15" GRATED INLET
L FF-16D 16" X 16" [ 18" X 18" GRATED INLET
FF-18D 18" X 18" | 20" X 20" GRATED INLET
[ FF-1836SD 18" X 36" | 18" X 40" GRATED INLET
FF-1836DGO 18" X 36" | 18" X 40" | COMBINATION INLET
FF-24D 24" X 24" | 26" X 26" GRATED INLET
FF-2436D 24" X 36" | 24" X 40" GRATED INLET
FF-RF24D 24" DIA. 25" DIA. CIRCULAR INLET GRATE.
FF-24DGO 24" X 24" | 18" X 26" | COMBINATION INLET (BY OTHERS)
FF-2436DGO 24" X 36" | 24" X 40" | COMBINATION INLET
FF-36D (2 PIECE) 36" X 36" | 36" X40" GRATED INLET
FF-3648D (2 PIECE) | 36" X 48" | 40" X 48" GRATED INLET
OPTIONAL FOSSIL ROCK ABSORBANT POUCHES
FOUR EACH.
STAINLESS STEEL FILTER FRAME
WITH RUBBER GASKET.
POLYPROPYLENE GEOTEXTILE
FILTER ELEMENT.
STAINLESS STEEL SUPPORT HOOK.
FOUR EACH.
NOTES:
1. Filter insert shall have a high flow bypass feature.
2. Filter support frame shall be constructed from stainless steel
Type 304.
3. Filter medium shall be Fossil Rock ™, installed and
maintained in accordance with manufacturer specifications.
4. Storage capacity reflects 80% of maximum solids collection CATCH BASIN.

FloGard®
Catch Basin Insert Filter

(BY OTHERS)
0 Oldcastle’
Stormwater Solutions

7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE PRECAST, INC. IT IS SUBMITTED FOR REFERENCE PURPOSES ONLY AND SHALL NOT BE
USED IN ANY WAY INJURIOUS TO THE INTERESTS OF SAID COMPANY. COPYRIGHT © 2010 OLDCASTLE PRECAST, INC. ALL RIGHTS RESERVED.

Inlet
Filtration

Grated Inlet Style
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FG-0001

FILTER FRAME.

OPTIONAL FOSSIL ROCK™
ABSORBANT POUCHES.

RUBBER GASKET.

GRATE FRAME.
(GRATE NOT SHOWN
FOR CLARITY)

CONCRETE DROP INLET.

(BY OTHERS)

PAVEMENT SURFACE.
(BY OTHERS)

REFER TO SPECIFIER CHART
FOR CATCH BASIN & FILTER
SIZING. SEE SHEET 1 OF 2.

......
i B Y a4

PAVEMENT
(‘ SURFACE.

) =
ad
a
a
4 Bl

- ‘

FOSSIL ROCK™
ABSORBANT POUCHES.

CONCRETE DROP INLET.
(BY OTHERS)

= 8.50”
: f
b SEE NOTE ©
—= QUTLET

SECTION VIEW

FloGard®

| net

F.traﬁ Grated Inlet Style

t Oldcastle’

Stormwater Solutions
7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com

Catch Basin Insert Filter

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE PRECAST, INC. IT IS SUBMITTED FOR REFERENCE PURPOSES ONLY AND SHALL NOT BE
USED IN ANY WAY INJURIOUS TO THE INTERESTS OF SAID COMPANY. COPYRIGHT © 2010 OLDCASTLE PRECAST, INC. ALL RIGHTS RESERVED.
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Innovative stor_mwater management products

FloGard®+PLUS Catch Basin Insert Filter

GENERAL FILTER CONFIGURATION

FloGard®+PLUS catch basin insert filter shall provide solidis filtration through a filter screen o filter liner, and
hydrocarbon capture shall be effected using a non-leaching absorbent material contained in a pouch or similar
removable restraint. Hydrocarbon absorbent shall not be placed at an exposed location ot the entry to the filter that
would allow blinding by debris and sediment without provision for self-cleaning in operation.

Filter shall conform to the dimensions of the inlet in which it is applied, allow removal and replacement of all internal
components, and allow complete inspection and cleaning in the field.

FLOW CAPACITY

Filter shall provide two internal high-flow bypass locations that in total exceed the inlet peak flow capacity. Filter shall
provide filtered flow capacity in excess of the required “first flush” treatment flow. Unit shall not impede flow into or
through the catch basin when properly sized and installed.

MATERIALS

Filter support frame shall be constructed of type 304 stainless steel. Filter screen, when used in place of filter liner,
shall be type 304 or 316 stainless steel, with an apparent opening size of not less than 4 U.S. mesh. Filter liner, when
used in place of ilter screen, shall be woven polypropylene geotextile fabric liner with an apparent opening size
[AOS) of not less than 40 U.S. mesh as determined by ASTM D 4751. Filker liner shall include a support basket of

polypropylene geogrid with stainless steel cable reinforcement.

Filter frame shall be rated at o minimum 25-year service life. All other materials, with the exception of the hydrocarbon
absorbent, shall have a rated service life in excess of 2 years.

FloGard®+PLUS TEST RESULTS SUMMARY

Testing Agency % TSS Removal % 0il and Grease Removal % PAH Removal
UCLA 80 7010 80

U of Auckland

Tonking & Taylor Ltd. 78 t0 95

(for city of Auckland)

U of Hawai 80 20 t0 40
(for city of Honolulu)

/77Gard

*F L5

Catch Basin Insert Filter

FEATURES

¢ Easy to install, inspect and maintain

¢ Can be refrofitted to existing drain catch basins -
or used in new projects

o Economical and efficient

¢ Catches pollutants where they are easiest
o catch (at the inlef)

¢ No standing water - minimizes vector, bacteria
and odor problems

¢ Can be incorporated as part of a “Treatment Train”

BENEFITS

* Lower installation, inspection and mainfenance coss
» Versatile installation applications

o Higher return on investment

o Allows for installation on small and confined sites

o Minimizes vector, bacteria and odor problems

¢ Allows user fo target specific pollutants




. — .
Innovative stormwater management products
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Catch Basin Insert Filter

INSTALLATION AND MAINTENANCE

Filter shall be installed and maintained in accordance with manufacturer’s general instructions and recommendations.

PERFORMANCE

Filter shall provide 80% removal of total suspended solids (TSS) from treated flow with a particle size distribution
consistent with fypical urban street deposited sediments. Filter shall capture at least 70% of oil and grease and 40%

of total phosphorus (TP) associated with organic debris from treated flow. Unit shall provide for isolation of trapped
pollutants, including debris, sediments, and floctable trash and hydrocarbons, from bypass flow such that re-suspension
and loss of pollutants is minimized during peak flow events.

FloGard®+PLUS COMPETITIVE FEATURE COMPARISON

Evaluation of FloGard+PLUS Units

FloGard+PLUS Other Insert Filter Types**
(Based on flow-comparable units) (Scale 1-10, 10 being best) ohart orinsert Filer Types

Flow Rate 10 7
Removal Efficiency* 80% 45%
Capacity — Sludge and Qil 7 7
Service Life 10 3
Installation — Ease of Handling / Installation 8 6
Ease of Inspections & Maintenance 7 7
Value 10 2

*approximate, based on field sediment removal testing in urban street application **average

Long-Term Cost Comparison

(Scale 1-10, 10 being lowest cost, higher number being best) FloGard+PLUS Other Insert Filter Types
Unit cost — initial (§/cfs treated) 10 4
Installation cost ($/cfs treated) 10 7
Adsorbent replacement (annual avg $/cfs treated) 10 2
Unit materials replacement (annual avg $/cfs treated) 10 10
Maintenance cost (annual avg $/cfs treated) 10 7
Total first yr ($/cfs treated) 10 5
Total Annual Avg ($/cfs treated, avg over 20 yrs)* 10 5

*assumes 3% annual inflation

Captured debris from
FloGard+PLUS,
Dana Point, CA

FloGard+PLUS

Combination Inlet

FloGard+PLUS

FloGard+PLUS
Round Gated Inlet

Flat Grate

KriStar Enterprises, Inc.
360 Sution Place
Santa Rosa, CA 95407

PH: 800-579-8819
FAX: 707-524-8186
www.kristar.com

©2004-2009 KriStar Enterprises, Inc.
FGP-T 05.19.09.1M

FloGord® is a registered rademarks of
KiiStar Enterprises, Inc




6.4.2 Additional Worksheets



TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) p=WXV
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment . .
Depth to groundwater / impervious 0.25 0.95
layer ' 1 )
Suitability Assessment Safety Factor, Sp = Zp 2
Tributary area size 0.25 3 0.75
Level of pretreatment/ expected
sediment loads 0.25 1 0.25
B Design Redundancy 0.25 0.50
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = Zp 1.75
Combined Safety Factor, Stor= Sax Sg 35
Measured Infiltration Rate, inch/hr, Ky A B
(corrected for test-specific bias) 12.1 7.9
Design Infiltration Rate, in/hr, Kpesign = Stor X Ky 3.46 2.26
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
Please see attached infiltration test prepared by Southern California
Geotechnical, dated October 30,2014.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjustment factor shall not exceed 9.0.

VII-35

May 19, 2011
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CMP DETENTION SYSTEMS

DYODS™

Design Your Own Detention System

Aé\lég?gﬁua For design assistance, drawings,
T s N B = - - and pricing send completed worksheet to:

CONSTRUCTION PRODUCTS INC. dyods@contech-cpi.com

**Construction quantities are approximate and should be verified upon final design

BASIN A
Project Summary
Date: 9/21/2016
Project Name: Bloomington Building 1 e
City / County: Santa Fe Springs/San Bernardino Coul Pavement — /' Elevation |
State: CA L S s N
Designed By: SJQ | Backfill to Grade <5 ‘ [
Company: David Evans & Associates Enter Information in qL e e, s éa |
Telephone: 909-912-7341 Blue Cells 1k S R~ |
Corrugated Metal Pipe Calculator ‘ ‘ |
Storage Volume Required (cf): 8,250 | s
Limiting Width (ft): 28.00 L8
Effective Depth Below Asphalt (ft): 5.00 155 _ eeve | 32
Solid or Perforated Pipe: Perforated + P st sy JT &
Shape Or Diameter: 48 12.57 ft° Pipe Area |
Spacing between Barrels (ft): 2.00 ‘
Stone Width Around Perimeter of System (ft): 2 ‘
Depth A: Porous Stone Above Pipe (in): 0.5 ;
Depth C: Porous Stone Below Pipe (in): 0.5 1 I N |
Stone Porosity (0 to 40%): 40 Ui ‘
System Sizing Use Custom Layout (at right) for layout adjustment Custom Layout
Pipe Storage: 5,680 cf To adjust layout, enter desired barrel length in the light blue boxes below.
Porous Stone Storage: 2,705 cf Additional Footage Required = 1
Total Storage Provided: 8,385 cf 101.6% Of Required Storage
Number of Barrels: 4 barrels Barrel 12 0 0
Length Per Barrel: 113.00 ft Barrel 11 0 0
Rectangular Footprint (W x L): 26.ft x 117. ft Barrel 10 0 0
Barrel 9 0 0
CONTECH Materials Barrel 8 0 0
Total CMP Footage: 452 ft Barrel 7 0 0
Approximate Total Pieces: 20 pcs Barrel 6 0 0
Approximate Coupling Bands: 16 bands Barrel 5 0 0
Approximate Truckloads: 3 trucks Barrel 4 151
Construction Quantities** Barrel 3 135
Total Excavation: 564 cy Barrel 2 98
Porous Stone Backfill For Storage: 250 cy Stone Barrel 1 67
Backfill to Grade Excluding Stone: 103 cy Fill 0 20 40 60 éo 100 120 140 160

© 2007 CONTECH Stormwater Solutions
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CMP DETENTION SYSTEMS

DYODS™

Design Your Own Detention System

‘é“[é“'_ EALl
CC-7% > oY l Emar 2
CONSTRUCTION PRODUCTS INC.

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

BASIN B
Project Summary
Date: 9/21/2016
Project Name: Bloomington Building 1
City / County: Santa Fe Springs/San Bernardino Coul
State: CA
Designed By: SJQ
Company: David Evans & Associates Enter Information in
Telephone: 909-912-7341 Blue Cells

Corrugated Metal Pipe Calculator

Storage Volume Required (cf): 13,865
Limiting Width (ft): 37.00
Effective Depth Below Asphalt (ft): 5.00

Solid or Perforated Pipe: Perforated

Shape Or Diameter: 48
Spacing between Barrels (ft): 2.00
Stone Width Around Perimeter of System (ft): 2

12.57 ft° Pipe Area

Depth A: Porous Stone Above Pipe (in): 0.5
Depth C: Porous Stone Below Pipe (in): 0.5
Stone Porosity (0 to 40%): 40

s Finished Grade
Pavement — /  Elevation
A

| Backfill to Grade

qL ‘ i

\
7 {
Diameter Spacing

£
%‘
Q
; 2
Spacing ° S
< - - ..g
J |
e I
_ i
|
1 pearrniii e Peadag N
© s 2eir] |

System Sizing Use Custom Layout (at right) for layout adjustment

Pipe Storage: 9,613 cf

Porous Stone Storage: 4,374 cf

Total Storage Provided: 13,987 cf 100.9% Of Required Storage
Number of Barrels: 5 barrels

Length Per Barrel: 153.00 ft

Custom Layout
To adjust layout, enter desired barrel length in the light blue boxes below.
Excess Footage = 0

Rectangular Footprint (W x L): 32.ft x 157. ft
CONTECH Materials

Total CMP Footage: 765 ft

Approximate Total Pieces: 35 pcs

Approximate Coupling Bands: 30 bands

Approximate Truckloads: 5 trucks
Construction Quantities**

Total Excavation: 931 cy

Porous Stone Backfill For Storage: 405 cy Stone

Backfill to Grade Excluding Stone: 170 cy Fill

**Construction quantities are approximate and should be verified upon final design

Barrel 12 0 0
Barrel 11 0 0
Barrel 10 0 0
Barrel 9 0 0
Barrel 8 0 0
Barrel 7 0 0
Barrel 6 0 0
Barrel 5 153
Barrel 4 153
Barrel 3 153
Barrel 2 153
Barrel 1 153

200

© 2007 CONTECH Stormwater Solutions
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6.4.3 Geotechnical Report/Infiltration Study

(For Reference Only)



GEOTECHNICAL INVESTIGATION
PROPOSED COMMERCIAL/INDUSTRIAL
BUILDING
NWC Cedar Avenue and Orange Street
San Bernardino County, California

for
Thrifty Oil Company



October 15, 2014

Thrifty Oil Company

13116 Imperial Highway

Santa Fe Springs, California 90670

Attention: Mr. Julien Hoisington

Project No.: 14G190-1

Subject: Geotechnical Investigation
Proposed Commercial/Industrial Building
NWC Cedar Avenue and Orange Street
San Bernardino County, California

Gentlemen:

In accordance with your request, we have conducted a geotechnical investigation at the subject
site. We are pleased to present this report summarizing the conclusions and recommendations
developed from our investigation.

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Daniel W. Nielsen, RCE 77915
Project Engineer

John A. Seminara, GE 2294
Principal Engineer

Distribution: (3) Addressee

22885 Savi Ranch Parkway ¥ Suite E - Yorbalinda v California v 92887
voice: (714) 685-1115 + fax: (714) 685-1118 v www.socalgeo.com
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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations of this
investigation. Since this summary is not all inclusive, it should be read in complete context with
the entire report.

Site Preparation

Based on our review of readily available photographs from the internet, the eastern two-
thirds of the subject site was formerly developed as a residential subdivision. The only
apparent remains of the previous development consist of the remnants two of asphaltic
concrete roads which traverse the site from north to south, a concrete slab in the center of
the site, and foundations from a former building located along the east property line.

Initial site preparation should include demolition of the remnants of the two asphaltic
concrete roads and any other remnants of the previous development including all
foundations, floor slabs, utilities, septic systems, and any other subsurface improvements
that will not remain in place for use with the new development. Stripping of the existing
vegetation including grasses, weeds, and occasional shrubs and trees will also be necessary
and should include all vegetation, organic soils, and root masses. These materials should be
disposed of offsite. Concrete and asphalt debris may be crushed to a maximum 2-inch
particle size, mixed well with the on-site soils, and incorporated into structural fills if desired.
Alternatively, it may be feasible to crush these materials into aggregate base.

The majority of the borings encountered disturbed native alluvium at the ground surface,
extending to depths of 22 to 372+ feet. Artificial fill soils were encountered at one of the
boring locations in the southeast potion of the property, extending to a depth of 42+ feet.
Both the disturbed alluvium and the artificial fill soils possess variable strengths and
densities, and are not considered suitable, in their present state, for the support of the
foundations or floor slabs of the new structure.

The disturbed alluvium and the artificial fill materials are underlain by undisturbed alluvial
soils. The results of laboratory testing indicate that some of these soils within the upper 5 to
6 feet possess a moderate potential for hydrocollapse when inundated with water.

Remedial grading is recommended to be performed within the new building pad area. The
existing soils within the building pad area are recommended to be overexcavated to a depth
of 3 feet below existing grade. In addition, all existing artificial fill materials should be
removed from the new building pad area. In order to provide a relatively uniform subgrade
condition, the excavations are also recommended to extend to a depth of at least 3 feet
below proposed pad grade. The soils within the proposed foundation influence zones should
be overexcavated to a depth of at least 3 feet below proposed foundation bearing grade.
After overexcavation has been completed, the resulting subgrade soils should be evaluated
by the geotechnical engineer to identify any additional soils that should be overexcavated.
The resulting subgrade should then be scarified to a depth of 12 inches. The overexcavation
subgrade should be thoroughly moisture conditioned to a moisture content of 2 to 4 percent
above optimum and compacted to 90 percent relative compaction. The previously excavated
soils may then be replaced as compacted structural fill.
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e The new parking area subgrade soils are recommended to be scarified to a depth of 12+
inches, thoroughly moisture conditioned and recompacted to at least 90 percent of the ASTM
D-1557 maximum dry density.

Building Foundations

e Conventional shallow foundations, supported in newly placed compacted fill.

e 2,500 Ibs/ft> maximum allowable soil bearing pressure.

e Reinforcement consisting of at least four (4) No. 5 rebars (2 top and 2 bottom) in strip
footings. Additional reinforcement may be necessary for structural considerations.

Building Floor Slab

e Conventional Slab-on-Grade, at least 5 inches thick.

e Reinforcement is not required for geotechnical considerations. The actual thickness and
reinforcement of the floor slabs should be determined by the structural engineer based on
the imposed loading.

Pavements
ASPHALT PAVEMENTS (R = 50)
Thickness (inches)
Auto Parking Light Moderate
Materials and Drives Truck Truck Heavy T_ruck Heavy T_ruck
. X Traffic Traffic
(TT=4.0& Traffic Traffic (TI = 8.0) (TI = 9.0)
5.0) (TI=6.0) | (TI=17.0) ' )
Asphalt Concrete 3 3% 4 5 6
Aggregate Base 3 4 5 5 6
Compacted Subgrade 12 12 12 12 12
PORTLAND CEMENT CONCRETE PAVEMENTS (R = 50)
Thickness (inches)
Materials Autos & Light Moderate Heavy Truck Heavy Truck
Truck Traffic Truck Traffic Traffic Traffic
(TI = 5.0 & 6.0) (TI =7.0) (TI =8.0) (TI =9.0)
PCC 5 6% 8 9
Compacted Subgrade
(95% Relative Compaction) 12 12 12 12
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No.
14P297, dated June 26, 2014. The scope of services included a visual site reconnaissance,
subsurface exploration, field and laboratory testing, and geotechnical engineering analysis to
provide criteria for preparing the design of the building foundations, building floor slabs, and
parking lot pavements along with site preparation recommendations and construction
considerations for the proposed development. The evaluation of the environmental aspects of
this site was beyond the scope of services for this geotechnical investigation.
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located at the northwest corner of Cedar Avenue and Orange Street in
Bloomington, an unincorporated area of San Bernardino County, California. The site is bounded
to the north by a railroad easement, to the east by Cedar Avenue, to the south by Orange
Street, and to the west by Linden Avenue. The general location of the site is illustrated on the
Site Location Map, included as Plate 1 in Appendix A of this report.

The site consists of an irregular shaped parcel, 20+ acres in size. The site is currently vacant
and undeveloped except for the remnants of two unmaintained asphaltic concrete roads, both of
which trend north-south, a concrete slab in the center of the site with dimensions of
approximately 20 feet by 20 feet, and foundations of a former building with dimensions of
approximately 45 feet by 36 feet. Smaller portions of concrete slabs are also present in the
eastern portion of the site. One of these roads appears to be coincident with the alignment of
Orchard Street, if the alignment of Orchard Street were projected north of Orange Street. The
second abandoned road appears to coincide with the alignment of Magnolia Street, which
terminates on the north side of the Interstate 10 Freeway, if this alignment were to be projected
south of Interstate 10. Both of these roads extend southward from the northern property line
and terminate north of the side walk on the north side of Orange Street. Both roads are in poor
condition with numerous large cracks. Ground surface cover throughout the site generally
consists of exposed soil with sparse to moderate native grass and weed growth. Occasional trees
are scattered throughout the central portion of the site.

As part of our research for this project, we have reviewed several readily available historic aerial
photographs from the internet. The earliest available photograph, from the year 1938, indicates
that the eastern two-thirds of the site was a citrus orchard. On the next available photograph,
from the year 1948, the citrus orchard is no longer present, and the some residences are
present in the southern portions of the eastern two-thirds of the site. Several photographs
between 1948 and 1980 appear to indicate that the central and eastern portions of the site were
developed as a residential subdivision, but all of the residences were demolished prior to 1994,
the time of the next available photograph. The two roads presently remaining on the site appear
to have been paved sometime between the taking of the photographs from the years 1948 and
1959. The western one-third of the subject site appears to be vacant and undeveloped in all of
the aerial photographs we reviewed.

Topographic information for the subject site was obtained from a conceptual grading plan
provided by Hall & Foreman, Inc. Based on this plan, the maximum site elevation of 1091.0 feet
mean sea level (msl) is located in the northeast corner of the site and the minimum site
elevation of 1079.0 feet msl is located in the southwest corner of the site. The site slopes
downward to the south at a gradient of less than 2+ percent. The overall topographic relief of
the site is approximately 12 feet.
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3.2 Proposed Development

A conceptual site plan prepared by HPA Architecture, dated July 29, 2014, was provided to our
office. Based on this plan, the proposed development will consist of one (1) new
commercial/industrial building, 371,308+ ft* in size. Loading docks are proposed on the south
and northeast sides of the building. It is assumed that the building will be surrounded by
asphaltic concrete pavements for parking and drive lanes and Portland cement concrete
pavements for the loading dock area. It is also assumed that several landscape planters and
concrete flatwork will be included throughout the site.

Detailed structural information has not been provided. It is assumed that the new building will
be a single story structure of tilt-up concrete construction. The construction may include a
second floor mezzanine office. Based on the assumed construction, maximum column and wall
loads are expected to be on the order of 80 kips and 3 to 5 kips per linear foot, respectively.

The conceptual grading plan indicates the building will possess a sloping floor, with finished floor
grades ranging between 1086.05 to 1088.02 feet msl. No significant amounts of below grade
construction, such as basements or crawl spaces, are expected to be included in the proposed
development. Based on the conceptual grading plan, cuts of up to 2+ feet and fills up to 4+ feet
are expected to be necessary to achieve the proposed building pad grades.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration conducted for this project consisted of ten (10) borings advanced to
depths of 5 to 30+ feet below currently existing site grades. All of the borings were logged
during drilling by a member of our staff.

The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling
rig. Representative bulk and in-situ soil samples were taken during drilling. Relatively
undisturbed in-situ samples were taken with a split barrel “California Sampler” containing a
series of one inch long, 2.416% inch diameter brass rings. This sampling method is described in
ASTM Test Method D-3550. In-situ samples were also taken using a 1.4+ inch inside diameter
split spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are
driven into the ground with successive blows of a 140-pound weight falling 30 inches. The blow
counts obtained during driving are recorded for further analysis. Bulk samples were collected in
plastic bags to retain their original moisture content. The relatively undisturbed ring samples
were placed in molded plastic sleeves that were then sealed and transported to our laboratory.

The approximate locations of the borings are indicated on the Boring Location Plan, included as
Plate 2 in Appendix A of this report. The Boring Logs, which illustrate the conditions encountered
at the boring locations, as well as the results of some of the laboratory testing, are included in
Appendix B.

4.2 Geotechnical Conditions

Artificial Fill

Artificial fill soils were encountered at the ground surface, at Boring No. B-3, extending to a
depth of 4'>% feet below the existing site grade. The fill soils consist of loose silty fine sands
and medium dense gravelly fine to coarse sands. The fill materials possess moderate debris
content, including asphaltic concrete fragments, and a disturbed appearance, resulting in their
classification as fill.

Alluvium

Native alluvium was encountered beneath the fill materials at Boring Nos. B-1 and at the ground
surface at all of the remaining borings. At several of the borings, the near surface alluvium
possesses a disturbed appearance and are identified as disturbed alluvium on the boring logs.
These disturbed soils generally consist of loose to medium dense silty fine sands with occasional
traces of fine gravel. These soils resemble the composition and color of the native alluvium
encountered at similar depths, but possess a slightly disturbed appearance. Undisturbed alluvial
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soils were encountered at all of the boring locations, beneath the disturbed alluvium, artificial fill,
or at the ground surface. Undisturbed alluvium extends to at least the maximum depth explored
of 30+ feet. The native alluvium generally consists of loose to medium dense silty fine sands,
underlain by interbedded strata of medium dense to dense, fine to coarse sands, gravelly fine to
coarse sands, fine sands, and silty fine sands. Occasional cobbles were observed in the auger
spoils at some of the boring locations.

Groundwater

Free water was not encountered during the drilling of any of the borings. Delayed readings with
the open boreholes were not possible due to caving within the borings. Based on the lack of any
water within the borings, and the moisture contents of the recovered soil samples, the static
groundwater table is considered to have existed at a depth in excess of 30+ feet at the time of
the subsurface exploration.
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5.0 LABORATORY TESTING

The soil samples recovered from the subsurface exploration were returned to our laboratory for
further testing to determine selected physical and engineering properties of the soils. The tests
are briefly discussed below. It should be noted that the test results are specific to the actual
samples tested, and variations could be expected at other locations and depths.

Classification

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in
accordance with ASTM D-2488. Field identifications were then supplemented with additional
visual classifications and/or by laboratory testing. The USCS classifications are shown on the
Boring Logs and are periodically referenced throughout this report.

In-situ Density and Moisture Content

The density has been determined for selected relatively undisturbed ring samples. These
densities were determined in general accordance with the method presented in ASTM D-2937.
The results are recorded as dry unit weight in pounds per cubic foot. The moisture contents are
determined in accordance with ASTM D-2216, and are expressed as a percentage of the dry
weight. These test results are presented on the Boring Logs.

Consolidation

Selected soil samples have been tested to determine their consolidation potential, in accordance
with ASTM D-2435. The testing apparatus is designed to accept either natural or remolded
samples in a one-inch high ring, approximately 2.416 inches in diameter. Each sample is then
loaded incrementally in a geometric progression and the resulting deflection is recorded at
selected time intervals. Porous stones are in contact with the top and bottom of the sample to
permit the addition or release of pore water. The samples are typically inundated with water at
an intermediate load to determine their potential for collapse or heave. The results of the
consolidation testing are plotted on Plates C-1 through C-8 in Appendix C of this report.

Maximum Dry Density and Optimum Moisture Content

A representative bulk sample has been tested for its maximum dry density and optimum
moisture contents. The results have been obtained using the Modified Proctor procedure, per
ASTM D-1557 and are presented on Plate C-9 in Appendix C of this report. This test is generally
used to compare the in-situ densities of undisturbed field samples, and for later compaction
testing. Additional testing of other soil types or soil mixes may be necessary at a later date.

Expansion Index

The expansion potential of the on-site soils was determined in general accordance with ASTM D-
4829 as required by the California Building Code (CBC). The testing apparatus is designed to
accept a 4-inch diameter, 1-in high, remolded sample. The sample is initially remolded to 50+ 1
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percent saturation and then loaded with a surcharge equivalent to 144 pounds per square foot.
The sample is then inundated with water, and allowed to swell against the surcharge. The
resultant swell or consolidation is recorded after a 24-hour period. The results of the EI testing
are as follows:

Sample Identification Expansion Index Expansive Potential
B-4 @ 0 to 5 feet 0 Non-Expansive

Soluble Sulfates

Representative samples of the near-surface soils were submitted to a subcontracted analytical
laboratory for determination of soluble sulfate content. Soluble sulfates are naturally present in
soils, and if the concentration is high enough, can result in degradation of concrete which comes
into contact with these soils. The result of the soluble sulfate testing is presented below, and is
discussed further in a subsequent section of this report.

Sample Identification Soluble Sulfates (%) ACI 318 Classification
B-1 @ 0 to 5 feet 0.009 Negligible
B-7 @ 0 to 5 feet 0.007 Negligible
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review, field exploration, laboratory testing and geotechnical
analysis, the proposed development is considered feasible from a geotechnical standpoint. The
recommendations contained in this report should be taken into the design, construction, and
grading considerations. The recommendations are contingent upon all grading and foundation
construction activities being monitored by the geotechnical engineer of record. The Grading
Guide Specifications, included as Appendix D, should be considered part of this report, and
should be incorporated into the project specifications. The contractor and/or owner of the
development should bring to the attention of the geotechnical engineer any conditions that differ
from those stated in this report, or which may be detrimental for the development.

6.1 Seismic Design Considerations

The subject site is located in an area which is subject to strong ground motions due to
earthquakes. The performance of a site specific seismic hazards analysis was beyond the scope
of this investigation. However, numerous faults capable of producing significant ground motions
are located near the subject site. Due to economic considerations, it is not generally considered
reasonable to design a structure that is not susceptible to earthquake damage. Therefore,
significant damage to structures may be unavoidable during large earthquakes. The proposed
structures should, however, be designed to resist structural collapse and thereby provide
reasonable protection from serious injury, catastrophic property damage and loss of life.

Faulting and Seismicity

Research of available maps indicates that the subject site is not located within an Alquist-Priolo
Earthquake Fault Zone. Therefore, the possibility of significant fault rupture on the site is
considered to be low.

Seismic Design Parameters

Based on standards in place at the time of this report, the proposed development is expected to
be designed in accordance with the requirements of the 2013 edition of the California Building
Code (CBC). The CBC provides procedures for earthquake resistant structural design that include
considerations for on-site soil conditions, occupancy, and the configuration of the structure
including the structural system and height. The seismic design parameters presented below are
based on the soil profile and the proximity of known faults with respect to the subject site.

The 2013 CBC Seismic Design Parameters have been generated using U.S. Seismic Design Maps,
a web-based software application developed by the United States Geological Survey. This
software application, available at the USGS web site, calculates seismic design parameters in
accordance with the 2013 CBC, utilizing a database of deterministic site accelerations at 0.01
degree intervals. The table below is a compilation of the data provided by the USGS application.
A copy of the output generated from this program is included in Appendix E of this report. A
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copy of the Design Response Spectrum, as generated by the USGS application is also included in
Appendix E. Based on this output, the following parameters may be utilized for the subject site:

2013 CBC SEISMIC DESIGN PARAMETERS

Parameter Value
Mapped Spectral Acceleration at 0.2 sec Period Ss 1.550
Mapped Spectral Acceleration at 1.0 sec Period S; 0.671
Site Class - D
Site Modified Spectral Acceleration at 0.2 sec Period Swms 1.550
Site Modified Spectral Acceleration at 1.0 sec Period Smi 1.006
Design Spectral Acceleration at 0.2 sec Period Sps 1.033
Design Spectral Acceleration at 1.0 sec Period Sob1 0.671

Liquefaction

Liquefaction is the loss of the strength in generally cohesionless, saturated soils when the pore-
water pressure induced in the soil by a seismic event becomes equal to or exceeds the
overburden pressure. The primary factors which influence the potential for liquefaction include
groundwater table elevation, soil type and grain size characteristics, relative density of the sail,
initial confining pressure, and intensity and duration of ground shaking. The depth within which
the occurrence of liquefaction may impact surface improvements is generally identified as the
upper 50 feet below the existing ground surface. Liquefaction potential is greater in saturated,
loose, poorly graded fine sands with a mean (dsp) grain size in the range of 0.075 to 0.2 mm
(Seed and Idriss, 1971). Clayey (cohesive) soils or soils which possess clay particles
(d<0.005mm) in excess of 20 percent (Seed and Idriss, 1982) are generally not considered to
be susceptible to liquefaction, nor are those soils which are above the historic static groundwater
table.

The California Geological Survey (CGS) has not yet conducted detailed seismic hazards mapping
in the area of the subject site. The general liquefaction susceptibility of the site was determined
by research of the San Bernardino County Official Land Use Plan, General Plan, Geologic Hazard
Overlay. The map for the Fontana Quadrangle, which is identified as Map No. FH29, indicates
that the subject site is not located within a liquefaction hazard zone. Based on the mapping
performed by the county of San Bernardino and the subsurface conditions encountered at the
boring locations, liquefaction is not considered to be a design concern for this project.

6.2 Geotechnical Design Considerations

General

The majority of the borings encountered disturbed native alluvium at the ground surface,
extending to depths of 22 to 32 feet. Atrtificial fill soils were encountered at one of the boring
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locations in the southeast potion of the property, extending to a depth of 4>+ feet. Both the
disturbed alluvium and the artificial fill soils possess variable strengths and densities, and are not
considered suitable, in their present state, for the support of the foundations or floor slabs of the
new structure. Furthermore, the results of laboratory testing indicate that the fill soils and native
alluvium within the upper 5 to 6% feet possess a minor potential for consolidation, and a
moderate potential for collapse when inundated with water. Therefore, remedial grading is
recommended to remove the disturbed alluvium, artificial fill soils, and the upper portion of the
undisturbed native alluvium. These soils may be replaced as engineered fill.

Settlement

The recommended remedial grading will remove the potentially compressible, variable strength
undocumented fill soils and a portion of the native alluvial soils, and replace them as compacted
structural fill. The native soils that will remain in place below the recommended depth of
overexcavation will not be subject to significant stress increases from the foundations of the new
structure. Therefore, following completion of the recommended grading, post-construction
settlements are expected to be within tolerable limits.

Expansion

The results of expansion index testing indicates that the near-surface soils possess a very low
expansion potential (EI = 0). Therefore, no design considerations related to expansive soils are
considered warranted for this site.

Soluble Sulfates

The results of the soluble sulfate testing indicate that the selected samples of the on-site soils
possess concentrations of soluble sulfates which indicate a negligible potential to attack
concrete, in accordance with the American Concrete Institute (ACI) Publication 318-05 Building
Code Requirements for Structural Concrete and Commentary, Section 4.3. Therefore, no
specialized concrete mix designs are considered warranted, with regard to sulfate protection.
We do, however, recommend that additional sulfate testing be conducted after the completion of
rough grading.

Shrinkage/Subsidence

Removal and recompaction of the near surface fill soils is estimated to result in an average
shrinkage of 12 to 17 percent. Minor ground subsidence is expected to occur in the soils below
the zone of removal, due to settlement and machinery working. The subsidence is estimated to
be 0.1+ feet. This estimate may be used for grading in areas that are underlain by native alluvial
soils.

These estimates are based on previous experience and the subsurface conditions encountered at
the boring locations. The actual amount of subsidence is expected to be variable and will be
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which
are difficult to assess precisely.
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Grading and Foundation Plan Review

No grading or foundation plans were available at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary plans, when they become
available, for review with regard to the conclusions, recommendations, and assumptions
contained within this report.

6.3 Site Grading Recommendations

The grading recommendations presented below are based on the subsurface conditions
encountered at the boring locations and our understanding of the proposed development. We
recommend that all grading activities be completed in accordance with the Grading Guide
Specifications included as Appendix D of this report, unless superseded by site-specific
recommendations presented below.

Site Stripping and Demolition

Remnants of two asphaltic concrete streets, concrete slabs, and building foundations are present
at the ground surface at the site. Additionally, our review of readily available aerial photographs
indicates that the eastern two-thirds of the site was previously developed as a residential
subdivision. Initial site preparation should include the demolition of the existing roads, slabs, and
foundations. Site demolition should also include any utilities, septic systems, and any other
subsurface improvements associated with the previous development of the site. Debris resultant
from demolition should be disposed of offsite. Alternatively, concrete and asphalt debris may be
crushed to a maximum 2-inch particle size, mixed with the on-site soils, and reused as
compacted structural fill. It may also be feasible to crush these materials for use as crushed
miscellaneous base (CMB).

Initial site preparation should include stripping of any topsoil, vegetation and organic debris on
the site. Based on conditions observed at the time of the subsurface exploration, this will include
native grass and weed growth and occasional shrubs and trees. These materials should be
disposed of off-site. The actual extent of stripping should be determined in the field by a
representative of the geotechnical engineer, based on the organic content and the stability of
the encountered materials.

Treatment of Existing Soils: Building Pad

Remedial grading should be performed within the new building pad area, in order to remove the
potentially disturbed and collapsible native alluvium and the existing undocumented fill soils. The
artificial fill materials extend to depths as great as 4" feet at one of the boring locations in the
southeast portion of the site. Overexcavation within the building pad area is recommended to
extend to a minimum depth of at least 3 feet below existing grade. In order to provide for a
relatively uniform layer of compacted structural fill, the overexcavation is also recommended to
extend to a depth of at least 3 feet below the proposed pad grades. The overexcavation should
also extend to a sufficient depth to remove any disturbed soils or artificial fill materials.
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Where not encompassed within the general building pad overexcavation, additional
overexcavation should be performed within the influence zones of the new foundations,
extending to a depth of 3 feet below proposed bearing grade.

The overexcavation area should extend at least 5 feet beyond the building perimeter, and to an
extent equal to the depth of fill below the new foundations. If the proposed structure
incorporates any exterior columns (such as for a canopy or overhang) the area of overexcavation
should also encompass these areas.

Following completion of the overexcavation, the subgrade soils within the building area should
be evaluated by the geotechnical engineer to verify their suitability to serve as the structural fill
subgrade, as well as to support the foundation loads of the new structure. This evaluation
should include proofrolling and probing to identify any soft, loose or otherwise unstable soils that
must be removed. Some localized areas of deeper excavation may be required if additional fill
materials or loose, porous, or low density native soils are encountered at the base of the
overexcavation.

After a suitable overexcavation subgrade has been achieved, the exposed soils should be
scarified to a depth of at least 12 inches and thoroughly moisture conditioned to achieve a
moisture content of 2 to 4 percent above optimum moisture content, to a depth of at least 24
inches below the overexcavation subgrade. The subgrade soils should then be recompacted to at
least 90 percent of the ASTM D-1557 maximum dry density. The previously excavated soils may
then be replaced as compacted structural fill.

Treatment of Existing Soils: Retaining Walls and Site Walls

The existing soils within the areas of proposed retaining walls should be overexcavated to a
depth of 3 feet below foundation bearing grade and replaced as compacted structural fill, as
discussed above for the proposed building pad. Any undocumented fill soils should also be
removed from the retaining wall areas. Subgrade soils in areas of non-retaining site walls should
be overexcavated to a depth of 2 feet below proposed bearing grade. In both cases, the
overexcavation subgrade soils should be evaluated by the geotechnical engineer prior to
scarifying, moisture conditioning and recompacting the upper 12 inches of exposed subgrade
soils. The previously excavated soils may then be replaced as compacted structural fill.

Treatment of Existing Soils: Parking Areas

Based on economic considerations, overexcavation of the existing soils in the new parking areas
is not considered warranted, with the exception of areas where lower strength, or unstable soils
are identified by the geotechnical engineer during grading.

Subgrade preparation in the new parking areas should initially consist of removal of all soils
disturbed during stripping and demolition operations. The geotechnical engineer should then
evaluate the subgrade to identify any areas of additional unsuitable soils. The subgrade soils
should then be scarified to a depth of 12+ inches, moisture conditioned to 2 to 4 percent above
optimum, and recompacted to at least 90 percent of the ASTM D-1557 maximum dry density.
Based on the presence of variable strength alluvial soils throughout the site, it is expected that

Proposed Commercial/Industrial Building
San Bernardino County, CA

Project No. 14G190-1

Page 14



some isolated areas of additional overexcavation may be required to remove zones of lower
strength, unsuitable soils.

The grading recommendations presented above for the proposed parking and drive areas
assume that the owner and/or developer can tolerate minor amounts of settlement within the
proposed parking areas. The grading recommendations presented above do not mitigate the
extent of potentially compressible soils and undocumented fill soils in the parking areas. As such,
settlement and associated pavement distress could occur. Typically, repair of such distressed
areas involves significantly lower costs than completely mitigating these soils at the time of
construction. If the owner cannot tolerate the risk of such settlements, the parking and drive
areas should be graded in a manner similar to that described for the building area.

Fill Placement

e Fill soils should be placed in thin (6% inches), near-horizontal lifts, moisture
conditioned to 2 to 4 percent above the optimum moisture content, and compacted.

e On-site soils may be used for fill provided they are cleaned of any debris to the
satisfaction of the geotechnical engineer.

e All grading and fill placement activities should be completed in accordance with the
requirements of the CBC and the grading code of the county of San Bernardino.

e Al fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum
dry density. Fill soils should be well mixed.

e Compaction tests should be performed periodically by the geotechnical engineer as
random verification of compaction and moisture content. These tests are intended to
aid the contractor. Since the tests are taken at discrete locations and depths, they
may not be indicative of the entire fill and therefore should not relieve the contractor
of his responsibility to meet the job specifications.

Imported Structural Fill

All imported structural fill should consist of very low expansive (EI < 20), well graded soils
possessing at least 10 percent fines (that portion of the sample passing the No. 200 sieve).
Additional specifications for structural fill are presented in the Grading Guide Specifications,
included as Appendix D.

Utility Trench Backfill

In general, all utility trench backfill soils should be compacted to at least 90 percent of the ASTM
D-1557 maximum dry density. As an alternative, a clean sand (minimum Sand Equivalent of 30)
may be placed within trenches and compacted in place (jetting or flooding is not recommended).
Compacted trench backfill should conform to the requirements of the local grading code, and
more restrictive requirements may be indicated by the county of San Bernardino. All utility
trench backfills should be witnessed by the geotechnical engineer. The trench backfill soils
should be compaction tested where possible; probed and visually evaluated elsewhere.

Utility trenches which parallel a footing, and extending below a 1h:1v plane projected from the
outside edge of the footing should be backfilled with structural fill soils, compacted to at least 90
percent of the ASTM D-1557 standard. Pea gravel backfill should not be used for these trenches.
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6.4 Construction Considerations

Excavation Considerations

The near-surface soils generally consist of silty fine sands underlain by well graded sands. These
materials will likely be subject to caving within shallow excavations. Where caving occurs within
shallow excavations, flattened excavation slopes may be sufficient to provide excavation
stability. On a preliminary basis, the inclination of temporary slopes should not exceed 2h:1v.
Deeper excavations may require some form of external stabilization such as shoring or bracing.
Maintaining adequate moisture content within the near-surface soils will improve excavation
stability. All excavation activities on this site should be conducted in accordance with Cal-OSHA
regulations.

Groundwater

The static groundwater table at this site is considered to exist at a depth in excess of 30+ feet.
Therefore, groundwater is not expected to impact the grading or foundation construction
activities.

6.5 Foundation Design and Construction

Based on the preceding grading recommendations, it is assumed that the new building pad will
be underlain by structural fill soils used to replace existing unsuitable near surface soils. These
new structural fill soils are expected to extend to depths of at least 3 feet below proposed
foundation bearing grade. These soils will be underlain by 1+ foot of additional soil that has
been densified and moisture conditioned in place. Based on this subsurface profile, the proposed
building may be supported on conventional shallow foundations.

Building Foundation Design Parameters

New square and rectangular footings may be designed as follows:
e Maximum, net allowable soil bearing pressure: 2,500 Ibs/ft?.
e Minimum wall/column footing width: 14 inches/24 inches.

e Minimum longitudinal steel reinforcement within strip footings: Four (4) No. 5 rebars
(2 top and 2 bottom).

e Minimum foundation embedment: 12 inches into suitable structural fill soils, and at
least 18 inches below adjacent exterior grade. Interior column footings may be
placed immediately beneath the floor slab.

e It is recommended that the perimeter building foundations be continuous across all
exterior doorways. Any flatwork adjacent to the exterior doors should be doweled
into the perimeter foundations in a manner determined by the structural engineer.
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The allowable bearing pressures presented above may be increased by one-third when
considering short duration wind or seismic loads. The minimum steel reinforcement
recommended above is based on geotechnical considerations; additional reinforcement may be
necessary for structural considerations. The actual design of the foundations should be
determined by the structural engineer.

Foundation Construction

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils
suitable for direct foundation support should consist of newly placed structural fill, compacted to
at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable materials should
be removed to a depth of suitable bearing compacted structural fill, with the resulting
excavations backfilled with compacted fill soils. As an alternative, lean concrete slurry (500 to
1,500 psi) may be used to backfill such isolated overexcavations.

The foundation subgrade soils should also be properly moisture conditioned to 2 to 4 percent
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade.
Since it is typically not feasible to increase the moisture content of the floor slab and foundation
subgrade soils once rough grading has been completed, care should be taken to maintain the
moisture content of the building pad subgrade soils throughout the construction process.

Estimated Foundation Settlements

Post-construction total and differential settlements of shallow foundations designed and
constructed in accordance with the previously presented recommendations are estimated to be
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a
30-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch.

Lateral Load Resistance

Lateral load resistance will be developed by a combination of friction acting at the base of
foundations and slabs and the passive earth pressure developed by footings below grade. The
following friction and passive pressure may be used to resist lateral forces:

e Passive Earth Pressure: 300 Ibs/ft?
e Friction Coefficient: 0.30

These are allowable values, and include a factor of safety. When combining friction and passive
resistance, the passive pressure component should be reduced by one-third. These values
assume that footings will be poured directly against compacted structural fill. The maximum
allowable passive pressure is 2,500 Ibs/ft’.
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6.6 Floor Slab Design and Construction

Subgrades which will support new floor slabs should be prepared in accordance with the
recommendations contained in the Site Grading Recommendations section of this report.
Based on the anticipated grading which will occur at this site, the floor of the new structure may
be constructed as a conventional slab-on-grade supported on newly placed structural fill,
extending to a depth of at least 3 feet below finished pad grade. Based on geotechnical
considerations, the floor slab may be designed as follows:

e Minimum slab thickness: 5 inches.

e Minimum slab reinforcement: Not required for geotechnical considerations. The
actual floor slab reinforcement should be determined by the structural engineer,
based upon the imposed loading.

e Slab underlayment: If moisture sensitive floor coverings will be used then minimum
slab underlayment should consist of a moisture vapor barrier constructed below the
entire area of the proposed slab where such floor coverings will be used. The
moisture vapor barrier should meet or exceed the Class A rating as defined by ASTM
E 1745-97 and have a permeance rating less than 0.01 perms as described in ASTM
E 96-95 and ASTM E 154-88. The moisture vapor barrier should be properly
constructed in accordance with all applicable manufacturer specifications. Given that
a rock free subgrade is anticipated and that a capillary break is not required, sand
below the barrier is not required. The need for sand and/or the amount of sand
above the moisture vapor barrier should be specified by the structural engineer or
concrete contractor. The selection of sand above the barrier is not a geotechnical
engineering issue and hence outside our purview. Where moisture sensitive floor
coverings are not anticipated, the vapor barrier may be omitted.

e Moisture condition the floor slab subgrade soils to 2 to 4 percent above the Modified
Proctor optimum moisture content, to a depth of 12 inches. The moisture content of
the floor slab subgrade soils should be verified by the geotechnical engineer within
24 hours prior to concrete placement.

e Proper concrete curing techniques should be utilized to reduce the potential for slab
curling or the formation of excessive shrinkage cracks.

The actual design of the floor slab should be completed by the structural engineer to verify
adequate thickness and reinforcement.

6.7 Retaining Wall Design and Construction

Although not indicated on the site plan, some small (less than 3 to 5% feet in height) retaining
walls may be required to facilitate the new site grades. It is also expected that some retaining
walls will be required in the new loading dock areas. The parameters recommended for use in
the design of these walls are presented below.
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Retaining Wall Design Parameters

Based on the soil conditions encountered at the boring locations, the following parameters may
be used in the design of new retaining walls for this site. The following parameters assume that
only the on-site soils will be utilized for retaining wall backfill. The near surface soils generally
consist of silty fine sands underlain by well graded sands. Based on their composition, the on-
site soils have been assigned a friction angle of 30 degrees.

If desired, SCG could provide design parameters for an alternative select backfill material behind
the retaining walls. The use of select backfill material could result in lower lateral earth
pressures. In order to use the design parameters for the imported select fill, this material must
be placed within the entire active failure wedge. This wedge is defined as extending from the
heel of the retaining wall upwards at an angle of approximately 60° from horizontal. If select
backfill material behind the retaining wall is desired, SCG should be contacted for supplementary
recommendations.

RETAINING WALL DESIGN PARAMETERS

Soil Type
Design Parameter On-Sa:It’\edSSiI;x dSsands
Internal Friction Angle (¢) 30°
Unit Weight 125 Ibs/ft?
e oy 2 ot
Equivalent Fluid A(gtrlm\/(lavctc))gcdllzﬁ)n 67 Ibs/ft’
Pressure: At(-IIZS(s; l()::gkdfm;)n 63 Ibs/ft®

Regardless of the backfill type, the walls should be designed using a soil-footing coefficient of
friction of 0.30 and an equivalent passive pressure of 300 Ibs/ft>. The structural engineer should
incorporate appropriate factors of safety in the design of the retaining walls.

The active earth pressure may be used for the design of retaining walls that do not directly
support structures or support soils that in turn support structures and which will be allowed to
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect
such as those which will support foundation bearing soils, or which will support foundation loads
directly.

Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive
resistance due to the potential for the material to become disturbed or degraded during the life
of the structure.
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Retaining Wall Foundation Design

The retaining wall foundations should be supported within newly placed compacted structural
fill, extending to a depth of at least 2 feet below the proposed bearing grade. Foundations to
support new retaining walls should be designed in accordance with the general Foundation
Design Parameters presented in a previous section of this report.

Backfill Material

It is recommended that a prefabricated drainage composite such as the MiraDRAIN 6000XL (or
approved equivalent), which is specifically designed for use behind retaining walls, be placed
against the face of the retaining walls. The drainage composite should be installed in accordance
with the manufacturer’s specifications and extend from the top of the retaining wall footing to
within 1 foot of the ground surface on the back side of the retaining wall. If the backfill soils are
not covered by an impermeable surface, such as a structure or pavement, a 12-inch thick layer
of a low permeability soil should be placed over the backfill to reduce surface water migration to
the underlying soils.

All retaining wall backfill should be placed and compacted under engineering controlled
conditions in the necessary layer thicknesses to ensure an in-place density between 90 and 93
percent of the maximum dry density as determined by the Modified Proctor test (ASTM D1557-
91). Care should be taken to avoid over-compaction of the soils behind the retaining walls, and
the use of heavy compaction equipment should be avoided.

Seismic Lateral Earth Pressures

In accordance with the 2013 CBC, any walls retaining 6 or more feet (in height) of soil must be
designed for seismic lateral earth pressures. If walls retaining 6 feet or more are required for
this site, the geotechnical engineer should be contacted for supplementary seismic lateral earth
pressure recommendations.

Subsurface Drainage

As previously indicated, the retaining wall design parameters are based upon drained backfill
conditions. Consequently, some form of permanent drainage system will be necessary in
conjunction with the appropriate backfill material. Subsurface drainage may consist of either:

¢ A weep hole drainage system typically consisting of a series of 4-inch diameter holes
in the wall situated slightly above the ground surface elevation on the exposed side
of the wall and at an approximate 8-foot on-center spacing. The weep holes should
include a 2 cubic foot pocket of open graded gravel, surrounded by an approved
geotextile fabric, at each weep hole location.

e A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot
of drain placed behind the wall, above the retaining wall footing. The gravel layer
should be wrapped in a suitable geotextile fabric to reduce the potential for migration
of fines. The footing drain should be extended to daylight or tied into a storm
drainage system.

Proposed Commercial/Industrial Building
San Bernardino County, CA

Project No. 14G190-1

Page 20



6.8 Pavement Design Parameters

Site preparation in the pavement area should be completed as previously recommended in the
Site Grading Recommendations section of this report. The subsequent pavement
recommendations assume proper drainage and construction monitoring, and are based on either
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year
pavement service life.

Pavement Subgrades

It is anticipated that the new pavements will be primarily supported on a layer of compacted
structural fill, consisting of scarified, thoroughly moisture conditioned and recompacted existing
soils. The near surface soils generally consist of silty fine sands underlain by well graded sands.
Based on their classification, these materials are expected to possess good pavement support
characteristics, with R-values in the range of 50 to 60. Since R-value testing was not included in
the scope of services for this project, the subsequent pavement design is based upon a
conservatively assumed R-value of 50. Any fill material imported to the site should have support
characteristics equal to or greater than that of the on-site soils and be placed and compacted
under engineering controlled conditions. It is recommended that R-value testing be performed
after completion of rough grading. Depending upon the results of the R-value testing, it may be
feasible to use thinner pavement sections in some areas of the site.

Asphaltic Concrete

Presented below are the recommended thicknesses for new flexible pavement structures
consisting of asphaltic concrete over a granular base. The pavement designs are based on the
traffic indices (TI's) indicated. The client and/or civil engineer should verify that these TI's are
representative of the anticipated traffic volumes. If the client and/or civil engineer determine
that the expected traffic volume will exceed the applicable traffic index, we should be contacted
for supplementary recommendations. The design traffic indices equate to the following
approximate daily traffic volumes over a 20 year design life, assuming six operational traffic days
per week.

Traffic Index No. of Heavy Trucks per Day
4.0 0
5.0 1
6.0 3
7.0 11
8.0 35
9.0 93

For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor
trailer unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for
1,000 automobiles per day.
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ASPHALT PAVEMENTS (R = 50)
Thickness (inches)
Auto Parking Light Heavy
Materials and Drives Truck Moderate_ Truck Heavy T_ruck
i Truck Traffic ' Traffic
(TT=4.0& Traffic (TI = 7.0) Traffic (TI = 9.0)
5.0) (TI = 6.0) - (TI = 8.0) e
Asphalt Concrete 3 3% 4 5 6
Aggregate Base 3 4 5 5 6
Compacted Subgrade 12 12 12 12 12

The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the
Marshall maximum density, as determined by ASTM D-2726. The aggregate base course may
consist of crushed aggregate base (CAB) or crushed miscellaneous base (CMB), which is a
recycled gravel, asphalt and concrete material. The gradation, R-Value, Sand Equivalent, and
Percentage Wear of the CAB or CMB should comply with appropriate specifications contained in
the current edition of the “Greenbook” Standard Specifications for Public Works Construction.

Portland Cement Concrete

The preparation of the subgrade soils within concrete pavement areas should be performed as
previously described for proposed asphalt pavement areas. The minimum recommended
thicknesses for the Portland Cement Concrete pavement sections are as follows:

PORTLAND CEMENT CONCRETE PAVEMENTS

Thickness (inches)
Materials AFT’EI%T( %I'rlélf'gfrct Moderate Truck Heavy Truck Heavy Truck
(Tl =508 Traffic Traffic Traffic
E;O). (TI =7.0) (TI =8.0) (TI =9.0)
PCC 5 6% 8 9
Compacted Subgrade 12 12 12 12

The concrete should have a 28-day compressive strength of at least 3,000 psi. The maximum
joint spacing within all of the PCC pavements is recommended to be equal to or less than 30
times the pavement thickness.
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7.0 GENERAL COMMENTS

This report has been prepared as an instrument of service for use by the client, in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, civil engineer, and/or structural engineer.
The reproduction and distribution of this report must be authorized by the client and Southern
California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized third
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may
occur. The client(s)’ reliance upon this report is subject to the Engineering Services Agreement,
incorporated into our proposal for this project.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be
representative of the total area, some variations should be expected between boring locations
and sample depths. If the conditions encountered during construction vary significantly from
those detailed herein, we should be contacted immediately to determine if the conditions alter
the recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed
development. It is recommended that the owner, client, architect, structural engineer, and civil
engineer carefully review these assumptions to ensure that they are consistent with the
characteristics of the proposed development. If discrepancies exist, they should be brought to
our attention to verify that they do not affect the conclusions and recommendations contained
herein. We also recommend that the project plans and specifications be submitted to our office
for review to verify that our recommendations have been correctly interpreted.

The analysis, conclusions, and recommendations contained within this report have been
promulgated in accordance with generally accepted professional geotechnical engineering
practice. No other warranty is implied or expressed.
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BORING LOG LEGEND

SAMPLE TYPE e SAMPLE DESCRIPTION

GRAPHICAL

AUGER

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH. (DISTURBED)

CORE

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

GRAB

SOIL SAMPLE TAKEN WITH NO SPECIALIZED
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE
GROUND SURFACE. (DISTURBED)

CS

CALIFORNIA SAMPLER: 2-1/2 INCH 1.D. SPLIT BARREL
SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.
DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NSR

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT

SPT

RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR
STANDARD PENETRATION TEST: SAMPLER IS A 1.4
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18

ROCK MATERIAL.
INCHES WITH THE SPT HAMMER. (DISTURBED)

SH

VANE

SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED.
(UNDISTURBED)

VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING
A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT
CLAYS-NO SAMPLE RECOVERED.

COLUMN DESCRIPTIONS

DEPTH:
SAMPLE:
BLOW COUNT:

POCKET PEN.:

GRAPHIC LOG:

DRY DENSITY:
MOISTURE CONTENT:
LIQUID LIMIT:
PLASTIC LIMIT:
PASSING #200 SIEVE:
UNCONFINED SHEAR:

Distance in feet below the ground surface.
Sample Type as depicted above.

Number of blows required to advance the sampler 12 inches using a 140 Ib
hammer with a 30-inch drop. 50/3” indicates penetration refusal (=50 blows)
at 3 inches. WH indicates that the weight of the hammer was sufficient to
push the sampler 6 inches or more.

Approximate shear strength of a cohesive soil sample as measured by pocket
penetrometer.

Graphic Soil Symbol as depicted on the following page.

Dry density of an undisturbed or relatively undisturbed sample in Ibs/ft®.
Moisture content of a soil sample, expressed as a percentage of the dry weight.
The moisture content above which a soil behaves as a liquid.

The moisture content above which a soil behaves as a plastic.

The percentage of the sample finer than the #200 standard sieve.

The shear strength of a cohesive soil sample, as measured in the unconfined state.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

SYMBOLS

GRAPH | LETTER

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -

CLEAN <
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS o o FINES
AND e-20
RAVELLY e o~ U
G SOILS o(\° 20 (\° POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, DQO 0< GP GRAVEL - SAND MIXTURES, LITTLE
°?\O°ng OR NO FINES
COARSE TPt
GRAINED GRAVELS WITH )"0 ) 8 4 GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES OOD O)D SILT MIXTURES
OF COARSE b O (Do
FRACTION e oade
RETAINED ON NO.
4 SIEVE (APPRECIABLE CLAYEY GRAVELS, GRAVEL - SAND -
GC
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SW f
MORE THAN 50% SAND SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SS%I\:Eg POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
' FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS L2
- — 1 oL ORGANIC SILTS AND ORGANIC
il SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE SILTS 7
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS 7
W
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
ANNNNNN_N_
Z2BNE 72N E/2RNE VAN
HGHLY ORGANICSOLS [ i PT | FEAToMAS e o i

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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SOUTHERN BORING NO.
CALIFORNIA B-1
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 20 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
F E |z Q > Q) gla~
[ z o [ > ~lwi )
w 3 |2 35 DESCRIPTION 7 dizw E
= |w| o |+ 2 z |5z o |Qulkz™ &
T |2 w I a_|lewla |E |Z6|2x s
Ela| = |x~ & TloE|SeE|lae|®o|9<
B (2|2 |88 & xS|og|os|35|28|2¢ 3
al|o|@|lat| o SURFACE ELEVATION: --- MSL 6L|Zo0|S35|a35|af|5n S)
c1ol:] DISTURBED ALLUVIUM: Brown Silty fine Sand, trace coarse
X . Sand, trace fine Gravel, loose-dry to damp )
] ALLUVIUM: Brown Silty fine Sand, trace medium to coarse
X 20 Sand, trace fine Gravel, medium dense-damp 4
5 — .
i Gray Brown to Brown fine to coarse Sand, trace to little fine to
17 coarse Gravel, trace Silt, occasional Cobbles, medium 2
§ dense-dry to damp
26 2
10 E
X 45 @ 13%to 15 feet, dense 2
15 A h
Brown Silty fine Sand, medium dense-moist
16 10
20 h
Gray Brown fine to medium Sand, trace fine to coarse Gravel,
trace coarse Sand, medium dense-damp
23 3
Boring Terminated at 25'
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SOUTHERN BORING NO.
CALIFORNIA B-2
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 20 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
F E |z Q > Q) gla~
[ z o [ > ~|wi )
g |32 |2 DESCRIPTION o (W wizo i
— Wl O |5 = & |52 o |Qm|L> w
T |2 1] I a EWin = Z ) Zx =
2388 & xO|06|os|S5|28 |2k 3
a|o| @ |at| o SURFACE ELEVATION: --- MSL oL |S0|33|a3|ad |5 S)
1ol ALLUVIUM: Brown Silty fine Sand, trace fine Gravel, medium
dense-dry to damp .
19 @ 1 to 2 feet, slightly porous 108 | 2
36 ]108| 3
5 Brown fine to coarse Sand, little to some fine to coarse Gravel, | i
36 trace Silt, medium dense-dry 124 | 1
Gray Brown fine to coarse Sand, little fine to coarse Gravel, ]
35 trace Silt, occasional Cobbles, medium dense to dense-dry to 15| 3
damp
42 1120] 4
10 B R
X 31 2
15 1 7 h
26 3
20 b b
Gray Brown fine to medium Sand, trace coarse Sand, trace
] fine Gravel, medium dense to dense-damp
X 28 3
25 B R
31 3
36
Boring Terminated at 30'



SOUTHERN BORING NO.

TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

CALIFORNIA B-3
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 10 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | @ > < Lla -~
w z O = > Wi %)
g |32 |2 DESCRIPTION o W wizo 2
— |W| O |G = & |52 o |QuIL— w
T |2 [in) I a EWin = Zz ) Zx
a |25 |85 >6|58|35|35|28|SY 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
3+ inches Asphaltic concrete, no discernible Aggregate base
FILL: Dark Red Brown to Brown Silty fine Sand, trace fine 14
9 Gravel, trace Asphalt fragments, loose-damp to moist 09| 6
FILL: Brown Gravelly fine to coarse Sand, little Silt, medium |
23 dense-damp 116 | 4
5 ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, trace i i
14 Silt, loose-dry to damp 13| 3
38 @ 7 to 15 feet, medium dense to dense 1118| 3
46 1120 2
10 b b
29 3

EN
[¢)]

Boring Terminated at 15'

TEST BORING LOG PLATE B-3



SOUTHERN BORING NO.

TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

CALIFORNIA B-4
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 6 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
[ E |z Q > 3 Slo~
[ z o [ > ~lwi )
w 3 |2 35 DESCRIPTION 7 dizw E
= |w| o |+ 2 z |5z o |Qulk- &
T |2 i I PWlin = Z-|1Zx
E ol =2 |IX~| @ D"w'——l—cm—(nwo< s
a |25 |85 >6|58|35|35|28|SY 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
-1ol:] DISTURBED ALLUVIUM: Brown Silty fine Sand, trace fine
] Gravel, loose-dry to damp
] ALLUVIUM: Brown Silty fine to coarse Sand, trace to little fine
X 16 Gravel, medium dense-dry to damp | 2
5 — - .
X 11 2
] o Gray Brown Silty fine Sand, loose-moist .
10 36 Gray Brown Silty fine Sand, trace medium to coarse Sand, 117 | 8 1
trace fine Gravel, medium dense-moist
Gray Brown fine to coarse Sand, little to some fine to coarse
. Gravel, medium dense to dense-dry to damp
X 27 3
15 A b h
39 2
26
Boring Terminated at 20'

TEST BORING LOG PLATE B-4



TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

SOUTHERN BORING NO.
CALIFORNIA B-5
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: n/a
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | @ > < Lla -~
w z o = = ~|wi 1)
w 3 |2 35 DESCRIPTION 7 dizw E
— |W| O |G = & |52 o |QuIL— &
T |2 i I PWlin = Z5|Z2x
ElL| 2 || 2 AroloE|SE|be|02|Q< 2
523 (88 & x0|0d|os|<5|28|24 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
-1ol:] DISTURBED ALLUVIUM: Brown Silty fine Sand, loose to
] medium dense-dry
X 10 1
] ALLUVIUM: Brown Silty fine Sand, trace medium to coarse
17 Sand, trace fine to coarse Gravel, medium dense-dry 1
5
Boring Terminated at 5'



SOUTHERN
CALIFORNIA

GEOTECHNICAL

BORING NO.
B-6

JOB NO.: 14G190
PROJECT: Proposed C/I Bldg
LOCATION: San Bernardino County, California

DRILLING DATE: 9/8/14
DRILLING METHOD: Hollow Stem Auger
LOGGED BY: Eric Torres

WATER DEPTH: n/a
CAVE DEPTH: 20 feet
READING TAKEN: At Completion

TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

FIELD RESULTS LABORATORY RESULTS
- Elz | @ > < Lla -~
i pd o] [ > 1w )
w 3 |a 35 DESCRIPTION o |WZ dizw E
= |w| o |+ 2 zZ |5z o |Qulkz™ &
T | L T a_|eWla |E |Z5|28x
52| 2 (88 & x0|08|05|<5|28|2% 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
c1ol:] DISTURBED ALLUVIUM: Brown Silty fine Sand, trace
17 medium to coarse Sand, trace fine Gravel, medium dense-dry 114l 1
ALLUVIUM: Gray Brown to Brown Silty fine Sand, trace |
34 medium to coarse Sand, trace fine to coarse Gravel, 19| 2
occasional Cobbles, medium dense-dry to damp
5 Gray Brown fine to coarse Sand, trace fine to coarse Gravel, i i
45 trace Silt, occasional Cobbles, medium dense to dense-damp M7 2
to moist
40 7
Gray Brown fine to medium Sand, trace fine to corase Gravel, |
57 dense-dry to damp 127 | 2
10 E
Gray Brown fine Sand, trace medium Sand, medium
i dense-damp
X 17 5
15 A h
16 6
20 h
Gray Brown fine to medium Sand, trace coarse Sand, trace
i fine to coarse Gravel, dense-damp
X 32 3
25 E
Gray fine Sand, trace Silt, medium dense-moist
18 8
36
Boring Terminated at 30'

TEST BORING LOG

PLATE B-6



TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

SOUTHERN BORING NO.
CALIFORNIA B-7
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 17 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
F E |z Q > Q) gla~
[ z o [ > ~lwi )
g |32 |2 DESCRIPTION o W wizo 2
~ |w| O |+ = 5 52 ) O TR &g
T |2 w I a_|lewla |E |Z6|2x
a |25 |85 >6|58|35|35|28|SY 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
-1ol:] DISTURBED ALLUVIUM: Brown Silty fine Sand, trace fine
X 12 Gravel, medium dense-dry to damp 5
] ALLUVIUM: Gray Brown fine to coarse Sand, trace fine to
X 19 coarse Gravel, trace Silt, medium dense-dry to damp 2
5 — .
i Gray Brown Gravelly fine to coarse Sand, medium dense-dry
X 24 to damp 2
24 2
10 E
| 19 2
Gray Brown fine to medium Sand, trace coarse Sand, medium 2
4 dense-dry to damp i
15
I Gray Brown fine Sandy Silt, trace Iron oxide staining, medium
dense-very moist
18 “
20 1 :': L -
Gray Brown to Brown Gravelly fine to coarse Sand, trace Silt,
medium dense-damp
19 3
Brown Silty fine Sand, medium dense-moist 9
Boring Terminated at 25'
TEST BORING LOG PLATE B-7



TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

SOUTHERN BORING NO.
CALIFORNIA B-8
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 6 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | @ > < Lla -~
w z O = > Wi %)
g |32 |2 DESCRIPTION o |w wizo 2
— |W| O |G = & |52 o |QuIL— w
T |2 [in) I a EWin = Zz ) Zx
a |25 |85 >6|58|35|35|28|SY 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
-1ol:] DISTURBED ALLUVIUM: Dark Brown Silty fine Sand, trace
fine Gravel, medium dense-dry
29 112 1
ALLUVIUM: Brown Silty fine Sand, trace fine Gravel, slightly |
32 porous, medium dense-damp 108 | 4
5 a1 T106| 3 |
35 1117 | 3
Gray Brown Gravelly fine to coarse Sand, medium dense-dry
to damp
30 @ 9 to 10 feet, damp to moist 1113 2
10 ]
Gray Brown fine to coarse Sand, litlte to some fine to coarse
Gravel, very dense-dry to damp
56 2
15
Boring Terminated at 15'



SOUTHERN BORING NO.

TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

CALIFORNIA B-9
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 13 feet
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
[ E |z Q > 3 Slo~
[ z o [ > ~lwi )
w 3 |2 35 DESCRIPTION 7 dizw E
= |w| o |+ 2 z |5z o |Qulk- &
T |2 i I PWlin = Z-|1Zx
E ol =2 |IX~| @ D"w'——l—cm—(nwo< s
a |25 |85 >6|58|35|35|28|SY 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
1ol ALLUVIUM: Light Brown Silty fine Sand, trace coarse Sand,
X 17 slightly porous, medium dense-damp 4
] Gray Brown Gravelly fine to coarse Sand, medium dense to
X 22 dense-dry to damp | 2
5 — - .
X 38 2
21 2
10 b b
Gray Brown fine to coarse Sand, trace fine Gravel, medium
i dense-dry to damp
X 25 2
15 A1 b h
s%:| Gray Brown Gravelly fine to coarse Sand, medium dense-dry
o;oj@. to damp
20 °o°o ° 2
26
Boring Terminated at 20'

TEST BORING LOG PLATE B-9



TBL 14G190.GPJ SOCALGEO.GDT 10/17/14

SOUTHERN BORING NO.
CALIFORNIA B-10
GEOTECHNICAL
JOB NO.: 14G190 DRILLING DATE: 9/8/14 WATER DEPTH: n/a
PROJECT: Proposed C/I Bldg DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: n/a
LOCATION: San Bernardino County, California LOGGED BY: Eric Torres READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | @ > < Lla -~
w z o = = ~|wi 1)
w 3 |2 35 DESCRIPTION 7 dizw E
|4l oG I & |52 o |SmiL>— &
T |2 i I PWlin = Z5|Z2x
ElL| 2 || 2 AroloE|SE|be|02|Q< 2
b2 9|39 & x6|08|35|35|28 |28 3
8|63 |2 o SURFACE ELEVATION: --- MSL GL|=0|35|25|58 |55 S)
1ol ALLUVIUM:  Brown Silty fine Sand, medium dense-damp
X 18 3
14 @ 3% to 5 feet, trace fine Gravel 3
5
Boring Terminated at 5'
TEST BORING LOG PLATE B-10
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Consolidation/Collapse Test Results
0
T T 111] AR
i Water Added
at 1600 psf
2
4
£ s \
: N
: .
% X
8 \\.
10
12
14
0.1 10 100
Load (ksf)
Classification: FILL: Dark Red Brown to Brown Silty fine Sand
Boring Number: B-3 Initial Moisture Content (%) 6
Sample Number: Final Moisture Content (%) 16
Depth (ft) 1to2 Initial Dry Density (pcf) 108.9
Specimen Diameter (in) 24 Final Dry Density (pcf) 119.7
Specimen Thickness (in) 1.0 Percent Collapse (%) 3.33

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATEC-1




Consolidation/Collapse Test Results
0
‘\$\\l\
el
2 Water Added
at 1600 psf
4
S
.E 6
7
§
3 @ N
AN
10 \
12 \\\
14
0.1 10 100
Load (ksf)
Classification: FILL: Brown Gravelly fine to coarse Sand, little to some Silt
Boring Number: B-3 Initial Moisture Content (%) 4
Sample Number: Final Moisture Content (%) 11
Depth (ft) 3to4 Initial Dry Density (pcf) 115.8
Specimen Diameter (in) 24 Final Dry Density (pcf) 132.8
Specimen Thickness (in) 1.0 Percent Collapse (%) 4.45

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C- 2




Consolidation/Collapse Test Results
0
'\b\
\L\\
\.\\
\’: Water Added
2 l at 1600 psf
4 \\
N
g ™
% 6 \\‘
& Ne
§
° 8
8
10
12
14
0.1 10 100
Load (ksf)
Classification: Gray Brown Gravelly fine to coarse Sand, trace Silt
Boring Number: B-3 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 12
Depth (ft) 5t06 Initial Dry Density (pcf) 112.6
Specimen Diameter (in) 24 Final Dry Density (pcf) 120.6
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.08

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C- 3




Consolidation/Collapse Test Results
0
'\R\L\\ ~L
= Water Added
\T at 1600 psf
2 L
4 \f\
N
g N
.E 6
4 N
§
° 8
8
10
12
14
0.1 1 10 100
Load (ksf)
Classification: Gray Brown Gravelly fine to coarse Sand, trace Silt
Boring Number: B-3 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 11
Depth (ft) 7108 Initial Dry Density (pcf) 117.5
Specimen Diameter (in) 24 Final Dry Density (pcf) 127.2
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.50

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C-4




Consolidation/Collapse Test Results

0 o———
*\‘_L [ TTTTT]
W Water Added
\T at 1600 psf
2 L
g N
£ 6 \
[
= N
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©
o
S 8 A\
1)
e
(]
3 \o
10
12
14
0.1 1 10

Load (ksf)

100

Classification: Dark Brown Silty fine Sand, trace fine Gravel

Boring Number: B-8 Initial Moisture Content (%)
Sample Number: Final Moisture Content (%)
Depth (ft) 1to2 Initial Dry Density (pcf)
Specimen Diameter (in) 24 Final Dry Density (pcf)
Specimen Thickness (in) 1.0 Percent Collapse (%)

16
112.7
123.6

2.11

Proposed C/I Bldg

San Bernardino County, California
Project No. 14G190

PLATE C-5




Consolidation/Collapse Test Results
Ce———T
\\\‘ i
\" Water Added
2 at 1600 psf
4
g N
£ 6 N
AN
5
g 8 \‘\
w
\\
10 N
Ne
12
14
0.1 1 10 100
Load (ksf)
Classification: Brown Silty fine Sand, trace fine Gravel
Boring Number: B-8 Initial Moisture Content (%) 4
Sample Number: Final Moisture Content (%) 17
Depth (ft) 3to4 Initial Dry Density (pcf) 108.2
Specimen Diameter (in) 24 Final Dry Density (pcf) 119.5
Specimen Thickness (in) 1.0 Percent Collapse (%) 3.36

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C-6




Consolidation/Collapse Test Results
0
.\‘\
\L\\
A N
2 \ Water Added
e a?tlegoo p:f
4
S
.E 6
7 o\
N
g o N
8 N
A\
10 b\
N
\\.
12
14
0.1 10 100
Load (ksf)
Classification: Brown Silty fine Sand, trace fine Gravel
Boring Number: B-8 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 16
Depth (ft) 5t06 Initial Dry Density (pcf) 105.5
Specimen Diameter (in) 24 Final Dry Density (pcf) 119.2
Specimen Thickness (in) 1.0 Percent Collapse (%) 4.23

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C-7




Consolidation/Collapse Test Results
Ce—— T ]
\T Water Added
2 l\ at 1600 psf
4 \‘\
N
= LY
< N
£ 6
7
§
° 8
8
10
12
14
0.1 1 10 100
Load (ksf)
Classification: Gray Brown Gravelly fine to coarse Sand
Boring Number: B-8 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 11
Depth (ft) 7108 Initial Dry Density (pcf) 117.8
Specimen Diameter (in) 24 Final Dry Density (pcf) 125.8
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.44

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C- 8




Moisture/Density Relationship
ASTM D-1557

142

140 v

g Zero Air Voids Curve:
138 ' Specific Gravity = 2.7

136 *

2

134

132 %

130 / \ \\

N
128 / 5

Dry Density (Ibs/ft3)
™~
A

126 K

124 5

122

120

118

116

2 4 6 8 10 12 14

Moisture Content (%)

Soil ID Number B-1@O0tp5
Optimum Moisture (%) 8
Maximum Dry Density (pcf) 132.5

Soil
Classification Brown Silty fine Sand, trace
fine Gravel

Proposed C/I Bldg
San Bernardino County, California
Project No. 14G190

PLATE C-9
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Grading Guide Specifications Page 1

GRADING GUIDE SPECIFICATIONS

These grading guide specifications are intended to provide typical procedures for grading operations.
They are intended to supplement the recommendations contained in the geotechnical investigation
report for this project. Should the recommendations in the geotechnical investigation report conflict
with the grading guide specifications, the more site specific recommendations in the geotechnical
investigation report will govern.

General

e The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in
accordance with the plans and geotechnical reports, and in accordance with city, county,
and applicable building codes.

e The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of
implementing the report recommendations and guidelines. These duties are not intended to
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner,
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by
the Contractor.

e The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated
work and schedule so that testing and inspections can be provided. If necessary, work may
be stopped and redone if personnel have not been scheduled in advance.

e The Earthwork Contractor is required to have suitable and sufficient equipment on the job-
site to process, moisture condition, mix and compact the amount of fill being placed to the
approved compaction. In addition, suitable support equipment should be available to
conform with recommendations and guidelines in this report.

e Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations,
subdrains and benches should be observed by the Geotechnical Engineer prior to placement
of any fill. Itis the Earthwork Contractor's responsibility to notify the Geotechnical Engineer
of areas that are ready for inspection.

e Excavation, filling, and subgrade preparation should be performed in a manner and
sequence that will provide drainage at all times and proper control of erosion. Precipitation,
springs, and seepage water encountered shall be pumped or drained to provide a suitable
working surface. The Geotechnical Engineer must be informed of springs or water seepage
encountered during grading or foundation construction for possible revision to the
recommended construction procedures and/or installation of subdrains.

Site Preparation

e The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site
preparation for the project in accordance with the recommendations of the Geotechnical
Engineer.

o If any materials or areas are encountered by the Earthwork Contractor which are suspected
of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and
Owner/Builder should be notified immediately.



Grading Guide Specifications Page 2

e Major vegetation should be stripped and disposed of off-site. This includes trees, brush,
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.

e Underground structures such as basements, cesspools or septic disposal systems, mining
shafts, tunnels, wells and pipelines should be removed under the inspection of the
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or
city, county or state agencies. If such structures are known or found, the Geotechnical
Engineer should be notified as soon as possible so that recommendations can be
formulated.

e Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered
unsuitable by the Geotechnical Engineer should be removed prior to fill placement.

e Remaining voids created during site clearing caused by removal of trees, foundations
basements, irrigation facilities, etc., should be excavated and filled with compacted fill.

e Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of
10 to 12 inches, moisture conditioned and compacted

e The moisture condition of the processed ground should be at or slightly above the optimum
moisture content as determined by the Geotechnical Engineer. Depending upon field
conditions, this may require air drying or watering together with mixing and/or discing.

Compacted Fills

e Soil materials imported to or excavated on the property may be utilized in the fill, provided
each material has been determined to be suitable in the opinion of the Geotechnical
Engineer. Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in
the material being classified as “contaminated,” and shall be very low to non-expansive with
a maximum expansion index (El) of 50. The top 12 inches of the compacted fill should
have a maximum particle size of 3 inches, and all underlying compacted fill material a
maximum 6-inch particle size, except as noted below.

e All soils should be evaluated and tested by the Geotechnical Engineer. Materials with high
expansion potential, low strength, poor gradation or containing organic materials may
require removal from the site or selective placement and/or mixing to the satisfaction of the
Geotechnical Engineer.

e Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise
determined by the Geotechnical Engineer, may be used in compacted fill, provided the
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer.

e Rock fragments or rocks greater than 12 inches should be taken off-site or placed in
accordance with recommendations and in areas designated as suitable by the Geotechnical
Engineer. These materials should be placed in accordance with Plate D-8 of these Grading
Guide Specifications and in accordance with the following recommendations:

e Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15
feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be
left between each rock fragment to provide for placement and compaction of soil
around the fragments.

e Fill materials consisting of soil meeting the minimum moisture content requirements and
free of oversize material should be placed between and over the rows of rock or
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concrete. Ample water and compactive effort should be applied to the fill materials as
they are placed in order that all of the voids between each of the fragments are filled
and compacted to the specified density.

e Subsequent rows of rocks should be placed such that they are not directly above a row
placed in the previous lift of fill. A minimum 5-foot offset between rows is
recommended.

e To facilitate future trenching, oversized material should not be placed within the range
of foundation excavations, future utilities or other underground construction unless
specifically approved by the soil engineer and the developer/owner representative.

e Fill materials approved by the Geotechnical Engineer should be placed in areas previously
prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project.

e Each layer should be moisture conditioned to optimum moisture content, or slightly above,
as directed by the Geotechnical Engineer. After proper mixing and/or drying, to evenly
distribute the moisture, the layers should be compacted to at least 90 percent of the
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated.

e Density and moisture content testing should be performed by the Geotechnical Engineer at
random intervals and locations as determined by the Geotechnical Engineer. These tests
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship,
equipment effectiveness and site conditions. The Earthwork Contractor is responsible for
compaction as required by the Geotechnical Report(s) and governmental agencies.

e Fill areas unused for a period of time may require moisture conditioning, processing and
recompaction prior to the start of additional filling. The Earthwork Contractor should notify
the Geotechnical Engineer of his intent so that an evaluation can be made.

e Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should
be benched into bedrock or other suitable materials, as directed by the Geotechnical
Engineer. Typical details of benching are illustrated on Plates D-2, D-4, and D-5.

e  Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet
and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer.

e All cut lots should be inspected by the Geotechnical Engineer for fracturing and other
bedrock conditions. If necessary, the pads should be overexcavated to a depth of 3 feet
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration.

e Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a
depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture
penetration.

e Non-structural fill adjacent to structural fill should typically be placed in unison to provide
lateral support. Backfill along walls must be placed and compacted with care to ensure that
excessive unbalanced lateral pressures do not develop. The type of fill material placed
adjacent to below grade walls must be properly tested and approved by the Geotechnical
Engineer with consideration of the lateral earth pressure used in the design.
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Foundations

Fill Slopes

Cut Slopes

The foundation influence zone is defined as extending one foot horizontally from the outside
edge of a footing, and proceeding downward at a %2 horizontal to 1 vertical (0.5:1)
inclination.

Where overexcavation beneath a footing subgrade is necessary, it should be conducted so
as to encompass the entire foundation influence zone, as described above.

Compacted fill adjacent to exterior footings should extend at least 12 inches above
foundation bearing grade. Compacted fill within the interior of structures should extend to
the floor subgrade elevation.

The placement and compaction of fill described above applies to all fill slopes. Slope
compaction should be accomplished by overfilling the slope, adequately compacting the fill
in even layers, including the overfilled zone and cutting the slope back to expose the
compacted core

Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4
vertical feet during the filling process as well as requiring the earth moving and compaction
equipment to work close to the top of the slope. Upon completion of slope construction,
the slope face should be compacted with a sheepsfoot connected to a sideboom and then
grid rolled. This method of slope compaction should only be used if approved by the
Geotechnical Engineer.

Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and
therefore should not be placed within 15 horizontal feet of the slope face.

All fill slopes should be keyed into bedrock or other suitable material. Fill keys should be at
least 15 feet wide and inclined at 2 percent into the slope. For slopes higher than 30 feet,
the fill key width should be equal to one-half the height of the slope (see Plate D-5).

All fill keys should be cleared of loose slough material prior to geotechnical inspection and
should be approved by the Geotechnical Engineer and governmental agencies prior to filling.

The cut portion of fill over cut slopes should be made first and inspected by the
Geotechnical Engineer for possible stabilization requirements. The fill portion should be
adequately keyed through all surficial soils and into bedrock or suitable material. Soils
should be removed from the transition zone between the cut and fill portions (see Plate D-
2).

All cut slopes should be inspected by the Geotechnical Engineer to determine the need for
stabilization. The Earthwork Contractor should notify the Geotechnical Engineer when slope
cutting is in progress at intervals of 10 vertical feet. Failure to notify may result in a delay
in recommendations.

Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical
Engineer for possible stabilization recommendations.

All stabilization excavations should be cleared of loose slough material prior to geotechnical
inspection. Stakes should be provided by the Civil Engineer to verify the location and
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5.
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Subdrains

Stabilization key excavations should be provided with subdrains. Typical subdrain details
are shown on Plates D-6.

Subdrains may be required in canyons and swales where fill placement is proposed. Typical
subdrain details for canyons are shown on Plate D-3. Subdrains should be installed after
approval of removals and before filling, as determined by the Soils Engineer.

Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.
Pipe should be protected against breakage, typically by placement in a square-cut
(backhoe) trench or as recommended by the manufacturer.

Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as
approved by the Geotechnical Engineer for the specific site conditions. Clean %-inch
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved
by the Geotechnical Engineer. Pipe diameters should be 6 inches for runs up to 500 feet
and 8 inches for the downstream continuations of longer runs. Four-inch diameter pipe
may be used in buttress and stabilization fills.
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2SGS Design Maps Summary Report

User-Specified Input

Report Title Proposed C/I Building
Fri October 17, 2014 17:14:27 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 34.06623°N, 117.39852°W
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Risk Category I/II/III
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deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the "2009 NEHRP” building code reference document.
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October 30, 2014

Thrifty Oil Company
13116 Imperial Highway
Santa Fe Springs, California 90670

Attention: Mr. Julien Hoisington
Project No.: 14G190-2

Subject: Results of Infiltration Testing
Proposed Commercial/Industrial Building
NWC of Orange Street and Cedar Avenue,
San Bernardino County, California

Gentlemen:

In accordance with your request, we have conducted infiltration testing at the subject site. We
are pleased to present this report summarizing the results of the infiltration testing and our
design recommendations.

Scope of Services

The scope of services performed for this project was in general accordance with our Proposal
No. 14P297 dated June 26, 2014. The scope of services included surface reconnaissance,
subsurface exploration, field testing, and geotechnical engineering analysis to determine the
infiltration rate of the on-site soils. The infiltration testing was performed in general accordance
with ASTM Test Method D-3385-03, Standard Test Method for Infiltration Rate of Soils in Field
Using Double Ring Infiltrometer.

Site and Project Description

The subject site is located at the northwest corner of Orange Street and Cedar Avenue in
Bloomington, an unincorporated area of San Bernardino County, California. The site is bounded
to west by Linden Avenue, to the south by Orange Street, to the east by Cedar Avenue, and to
the north by a railroad easement. The general location of the site is illustrated on the Site
Location Map, included as Plate 1 of this report.

The site consists of an irregular shaped parcel, 20+ acres in size. The site is currently vacant
and undeveloped except for the remnants of two unmaintained asphaltic concrete roads, both of
which trend north-south, a concrete slab in the center of the site with dimensions of
approximately 20 feet by 20 feet, and foundations of a former building with dimensions of
approximately 45 feet by 36 feet. Smaller portions of concrete slabs are also present in the
eastern portion of the site. One of these roads appears to be coincident with the alignment of
Orchard Street, if the alignment of Orchard Street were projected north of Orange Street. The
second abandoned road appears to coincide with the alignment of Magnolia Street, which
terminates on the north side of the Interstate 10 Freeway, if this alignment were to be projected
south of Interstate 10. Both of these roads extend southward from the northern property line
and terminate north of the sidewalk on the north side of Orange Street. Both roads are in poor
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condition with numerous large cracks. Ground surface cover throughout the site generally
consists of exposed soil with sparse to moderate native grass and weed growth. Occasional trees
are scattered throughout the central portion of the site.

Topographic information for the subject site was obtained from Hall & Foreman, Inc. Based on
this plan, the maximum site elevation of 1091.0 feet mean sea level (msl) is located in the
northeast corner of the site and the minimum site elevation of 1079.0 feet msl is located in the
southwest corner of the site. The site slopes downward to the south at a gradient of less than
2+ percent. The overall topographic relief of the site is approximately 12 feet.

Proposed Development

Based on a site plan prepared by Hall & Foreman, Inc., the site will be developed with one (1)
new commercial/industrial building, approximately 371,308 ft* in size. Truck loading docks will
be constructed along the south side and eastern part of the north side of the building. The
building will be surrounded by Portland cement concrete pavements in the truck loading dock
areas and asphaltic concrete pavements in the automobile parking and drive lanes. Landscape
planter areas and concrete flatwork may be included throughout the site.

Based on the conversations with the project civil engineer, the site will utilize on-site storm
water infiltration systems to dispose of storm water at the subject site. The storm water
infiltration systems will consist of two (2) detention basins located in the southeast and
northeast corners of the site. Based on the conversation with the project civil engineer, the
bottom of the basins will be constructed at 8 to 10+ feet below existing site grades (at an
elevation of 1075.0+ feet msl and 1070.5+ feet msl, respectfully). We were requested to
perform infiltration testing within the areas of the detention basin.

Concurrent Study

Southern California Geotechnical, Inc. (SCG) is currently conducting a geotechnical investigation
of the subject site. As a part of this study, a total of ten (10) borings were advanced to depths of
5 to 30+ feet below existing site grades. All of the borings were advanced with hollow-stem
augers, by a conventional truck-mounted drilling rig.

Artificial fill soils were encountered at the ground surface, at Boring No. B-3, extending to a
depth of 4+ feet below the existing site grade. The fill soils consist of loose silty fine sands and
medium dense gravely fine to coarse sands. Native alluvium was encountered beneath the fill
materials at Boring Nos. B-1 and at the ground surface at all of the remaining borings. The near
surface alluvium, within the upper 2 to 3 feet of the ground surface, possess a disturbed
appearance and are identified as disturbed alluvium on the boring logs. These disturbed soils
generally consist of loose to medium dense silty fine sands with occasional traces of fine gravel.
These soils resemble the composition and color of the native alluvium encountered at similar
depths, but possess a slightly disturbed appearance. Undisturbed alluvial soils were encountered
at all of the boring locations, beneath the disturbed alluvium, artificial fill, or at the ground
surface. Undisturbed alluvium extends to at least the maximum depth explored of 30+ feet. The
native alluvium generally consists of loose to medium dense silty fine sands, underlain by
interbedded strata of medium dense to dense, fine to coarse sands, gravelly fine to coarse
sands, fine sands, and silty fine sands.

Proposed Commercial/Industrial Building — San Bernardino County, CA
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Free water was not encountered during drilling of any of the ten (10) borings. Based on the lack
of any water within the borings, and the moisture contents of the recovered soil samples, the
static groundwater table is considered to have existed at a depth in excess of 30+ feet at the
time of the subsurface exploration.

Subsurface Exploration

Scope of Exploration

The subsurface exploration consisted of two (2) trenches excavated with a rubber tire backhoe,
extending to depths of 8 to 10+ feet below existing site grades. The trenches were logged
during excavation by a member of our staff. The approximate locations of the infiltration tests
(identified as I-1 and I-2) are indicated on the Infiltration Test Location Plan, enclosed as Plate 2
of this report.

Geotechnical Conditions

Native alluvial soils were encountered at the ground surface at Infiltration Test Nos. I-1 and I-2
extending to the maximum depth explored of 10+ feet below existing site grades. The near-
surface alluvial soils at the test locations generally consist of loose silty fine sands and silty fine
to coarse sands with trace fine gravel extending to a depth of 5+ feet below existing site grades.
At greater depths the alluvial soils generally consist of medium dense gravelly fine to coarse
sand and fine to coarse sandy gravel with abundant cobbles and trace silt. Groundwater was not
encountered at any of the infiltration test trench locations. The Trench Logs, which illustrate the
conditions encountered at the trench locations, are included with this report.

Infiltration Testing

We understand that the results of the infiltration testing will be used to prepare a preliminary
design for the proposed detention/infiltration basin that will be used to store and/or dispose of
storm water at the subject site. As previously stated, the infiltration testing was performed in
general accordance with ASTM Test Method D-3385-03, Standard Test Method for Infiltration
Rate of Soils in Field Using Double Ring Infiltrometer.

Two stainless steel infiltration rings were used for the infiltration testing. The outer infiltration
ring is 2 feet in diameter and 20 inches in height. The inner infiltration ring is 1 foot in diameter
and 20 inches in height. At each test location, the outer ring was driven 3+ inches into the soil
at the base of the trench. The inner ring was centered inside the outer ring and subsequently
driven 3+ inches into the soil at the base of the trench. The rings were driven into the soil using
a ten pound sledge hammer. The soil surrounding the wall of the infiltration rings was only
slightly disturbed during the driving process.

Infiltration Testing Procedure

The infiltration testing was performed at Infiltration Trench Nos. I-1 and I-2. The infiltration
testing consisted of filling the inner ring and the annular space (the space between the inner and
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outer rings) with water, approximately 3 to 4+ inches above the soil. To prevent the flow of
water from one ring to the other, the water level in both the inner ring and the annular space
between the rings were maintained using float valves. The volume of water that was added to
maintain a constant head in the inner ring and the annular space during each time interval was
determined and recorded. A cap was placed over the rings to minimize the evaporation of water
during the test.

The schedule for readings was determined based on the observed soil type at the base of each
trench. Due to the gravel content within the infiltration test locations, the readings for the
infiltration tests were taken at intervals of 2 to 4 minutes. The water volume readings are
presented on the spreadsheets enclosed with this report. The infiltration rates for each of the
timed intervals are also tabulated on the spreadsheets.

The infiltration rates for all the tests are calculated in centimeters per hour and then converted
to inches per hour. These rates are summarized below:

Infiltration | Elevation of Test Soil Description Infiltration Rate
S0il Description .
Test No. (ft msl) (inches/hr)
I-1 1071.0 Gravelly fine to coarse Sand, trace Silt 7.9
I-2 1078.0 Fine to coarse Sandy Gravel, trace Silt 12.1

Laboratory Testing

Grain Size Analysis

The grain size distribution of selected soils from the base of each infiltration test trench has been
determined using a range of wire mesh screens. These tests were performed in general
accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the sample
retained on each screen is recorded and the percentage finer or coarser of the total weight is
calculated. The results of these tests are presented at the end of this report.

Design Recommendations

A total of two (2) infiltration tests were performed at the subject site. As noted above, the
infiltration rates at the two locations are 7.9 to 12.1 inches per hour. These rates are typical for
the encountered soil types. Variations between the two rates may be attributed to the varying
gravel content and relative densities of the soils in the two locations.

Based on the relative densities and varying gravel content encountered at various locations and
depths throughout the site, we recommend a design infiltration rate of 8.0 inches per
hour be used in the design of both detention basins located in the northeast and
southeast regions of the site if the bottom of the basins are constructed at elevations of 1078.0
feet msl and 1071.0 feet msl, respectfully, or deeper. It may be prudent for the designer to add
a factor of safety, at his discretion.
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The design of the infiltration systems should be performed by the project civil engineer, in
accordance with the San Bernardino County guidelines. However, it is recommended that the
system be constructed so as to facilitate removal of silt and clay, or other deleterious materials
from any water that may enter the storm water infiltration system. The presence of such
materials would decrease the effective infiltration rates. It is recommended that the project
civil engineer apply an appropriate factor of safety. The infiltration rates
recommended above are based on the assumption that only clean water will be
introduced to the subsurface profile. Any fines, debris, or organic materials could
significantly impact the infiltration rate. It should be noted that the recommended
infiltration rates are based on infiltration testing at two discrete locations and the overall
infiltration rate of the storm water infiltration system could vary considerably.

The near-surface soils consist of silty sands. It is possible, and likely, for the silty sands
encountered above the native alluvial sandy soils to migrate down the slopes of the
detention/infiltration basin to the bottom of the detention/infiltration basin which would decrease
the infiltration rate of the system. Therefore, the recommended infiltration rates are
contingent upon the basin being designed as to prevent silt or clay from migrating
down the slopes to the base of the detention/infiltration basin. We recommend that the
slopes of the basin be protected with vegetation or fabric overlaid with rock to help prevent the
bottom of the detention/infiltration basin from collecting excess silt and/or clay content.

We recommend that a representative from the geotechnical engineer be on-site during the
construction of the proposed below grade infiltration system to identify the soil classification at
the base of the system. It should be confirmed that the soils at the base of the proposed
infiltration system correspond with those presented in this report to ensure that the performance
of the system will be consistent with the rate reported herein.

Infiltration versus Permeability

Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration,
the soils become saturated and the wetting front advances from the unsaturated zone to the
saturated zone. Once the soils become saturated, infiltration rates become zero, and water can
only move through soils by hydraulic conductivity at a rate determined by pressure head and soll
permeability. The infiltration rates presented herein were determined in accordance with the
ASTM Test Method D-3385-03 standard, and are considered valid for the time and place of the
actual test. Changes in soil moisture content will affect these infiltration rates. Infiltration rates
should be expected to decrease until the soils become saturated. Soil permeability values will
then govern groundwater movement. Permeability values may be on the order of 10 to 20 times
less than infiltration rates. The system designer should incorporate adequate factors of safety
and allow for overflow design into appropriate traditional storm drain systems, which would
transport storm water off-site.

Location of Infiltration Systems

The use of on-site storm water infiltration systems carries a risk of creating adverse geotechnical
conditions. Increasing the moisture content of the soil can cause the soil to lose internal shear
strength and increase its compressibility, resulting in a change in the designed engineering
properties. Overlying structures and pavements in the infiltration areas could potentially be
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damaged due to saturation of subgrade soils. If possible, all of the proposed infiltration systems
for this site should be located at least 25 feet away from any structures, including retaining
walls. Even with this provision of locating the infiltration systems at least 25 feet from the
buildings, it is possible that infiltrating water into the subsurface soils could have an adverse
effect on the proposed or existing structures. It should also be noted that utility trenches which
happen to collect storm water can also serve as conduits to transmit storm water toward the
structure, depending on the slope of the utility trench. Therefore, consideration should also be
given to the proposed locations of underground utilities which may pass near the proposed
infiltration systems.

General Comments

This report has been prepared as an instrument of service for use by the client in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, structural engineer, and/or civil engineer. The
design of the infiltration system is the responsibility of the civil engineer. The role of the
geotechnical engineer is limited to determination of infiltration rate only. By using the design
infiltration rates contained herein, the civil engineer agrees to indemnify, defend, and hold
harmless the geotechnical engineer for all aspects of the design and performance of the
infiltration system. The reproduction and distribution of this report must be authorized by the
client and Southern California Geotechnical, Inc. Furthermore, any reliance on this report by an
unauthorized third party is at such party’s sole risk, and we accept no responsibility for damage
or loss which may occur.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be
representative of the total area, some variations should be expected between trench locations
and testing depths. If the conditions encountered during construction vary significantly from
those detailed herein, we should be contacted immediately to determine if the conditions alter
the recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed
development. It is recommended that the owner, client, architect, structural engineer, and civil
engineer carefully review these assumptions to ensure that they are consistent with the
characteristics of the proposed development. If discrepancies exist, they should be brought to
our attention to verify that they do not affect the conclusions and recommendations contained
herein. We also recommend that the project plans and specifications be submitted to our office
for review to verify that our recommendations have been correctly interpreted.

The analysis, conclusions, and recommendations contained within this report have been
promulgated in accordance with generally accepted professional geotechnical engineering
practice. No other warranty is implied or expressed.

Proposed Commercial/Industrial Building — San Bernardino County, CA
Project No. 14G190-2
Page 6



Closure

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Ricardo Frias
Staff Engineer

John A. Seminara, GE 2294
Principal Engineer

Distribution: (1) Addressee

Enclosures:  Plate 1 Site Location Map
Plate 2 Infiltration Test Location Plan
Trench Logs (2 pages)
Infiltration Test Results Spreadsheets (2 pages)
Grain Size Analysis Graphs (2 pages)
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SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

I-1

OB NO114G190-2 EQUIPMENT USED: BalThoe WATER DEPT: Drl

PROLECT: Prolosed Col] [JerLialllndustrial BuildinL) LOGGED BY:: Rirardo Frias
SEEPAGE DEPT(: DrJ

LOCATION: San Bernardino Count} CA ORIENTATION: N80 E
DATE: 09-10-2014 TOP OF TRENC[] ELEVATION: 108110 ft READINGS TALEN: At Coll[ letion

EART] MATERIALS

DESCRIPTION GRAPUIIC REPRESENTATION

I1dNVS
40d
ALISNIA AYA
L1 34NLSION

SCALE: 1" 150

A: ALLUVIUM: Broln SiltTIfine Sand to fine Sand(Silt, trale "oarse
Sand, trale Mi'a, loose to [lediul] dense - dr(]

B: ALLUVIUM: Lirht Broln to Bro(n fine to roarse Sand, trale Silt, loose
to Dediull dense - dall[]

C:ALLUVIUM: LiCht BrolIn GralellTIfine to [oarse Sand, trale Silt,
ol Tasional ColTles, ediu’l dense - driito dall]

Trenlh Ter(linated 71 10 feet

EY TO SAMPLE TYPES:
B - BUL!I SAMPLE DISTURBED
R - RING SAMPLE 2-12" DIAMETER

RELATIVELY UNDISTURBED T RE N C H LO G P LAT E B '1




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

1-2

[OB NO[114G190-2 EQUIPMENT USED: BalThoe WATER DEPT[: Dr(]

PROLECT: Prolosed Coll [l erlialllndustrial BuildinCl LOGGED BY: Rilardo Frias
SEEPAGE DEPT[: DrlJ

LOCATION: San Bernardino Count] CA ORIENTATION: N 75 E
DATE: 09-10-2014 TOP OF TRENC] ELEVATION: 108610 ft READINGS TATEN: At Coll Cletion

EARTI MATERIALS

DESCRIPTION GRAPTIIC REPRESENTATION

ATdNVS
[40d!
ALISN3A Add
LD 3dNLsIion

SCALE: 1" (15

A: ALLUVIUM: Gral1BrolIn fine to [ediull Sand(ISilt, trale fine Gralel,
loose to TTediull dense - dr’]

B: ALLUVIUM: Bro(In Silt'Ifine to [oarse Sand, sol e fine Gralel, sol e
Collles, loose to [lediull dense - dr[]

C: ALLUVIUM: Brol'In fine to [1ediul] Gralelll/fine to [oarse Sand, trale
Silt, ol Tasional Col I les, [ediul| dense - da

D: ALLUVIUM: Gral[1Broln fine to [oarse Sand(Gra’el, trale Silt,
ol lasional Collles, [ediul| dense to dense - dr(ito da

TrenCh Terllinated [1 8 feet

EY TO SAMPLE TYPES:
B - BULII SAMPLE DISTURBED
R - RING SAMPLE 2-172" DIAMETER

RELATIVELY UNDISTURBED TREN CH LOG PLATE B-2




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number

Proposed Commercial/Industrial Building

San Bernardino County, CA

14G190-2

Engineer Ricardo Frias
Infiltration Test No I-1
Constants
Diameter | Area | Area
(ft) (ft>) [(cm?)
Inner 1 0.79| 730 *Note: The infiltration rate was calculated
Annular 2 2.36] 2189 based on current time interval
Time Flow Readings Infiltration Rates
Interval |Inner| Ring [Annular|Space| Inner |Annular| Inner |Annular
Inl’:rs\tal Time (hr) Elapsed | Ring | Flow | Ring | Flow (IZ::?:r Space*| Ring* | Space*
(min) | (ml) [(cm?)| (ml) [(cm?) ) (cm/hr)| (in/hr) | (in/hr)
Initial | 9:00 AM 1 1550 5200
1 Final 19:01 AM 1 5000 450 6250 1050 | 37.00 | 28.78 | 14.57 | 11.33
Initial | 9:01 AM 1 2000 6250
2 Final 19:02 AM > 400 400 =500 950 | 32.89 | 26.04 | 12.95 | 10.25
Initial | 9:02 AM 1 2400 7200
3 Final 19:03 AM 3 5700 300 3150 950 | 24.67 | 26.04 | 9.71 10.25
Initial | 9:03 AM 5 0 0
4 Final 19:08 AM 3 1575 1275 2500 4500 | 20.97 | 24.67 | 8.26 9.71
Initial | 9:09 AM 5 0 1800
5 Final 19:14 AM 14 1300 1300 6200 4400 21.38 | 24.12 | 8.42 9.50
Initial | 9:15 AM 5 0 1500
6 Final 1920 AM 20 1350 1250 T650 4150 20.56 | 22.75 | 8.09 8.96
Initial | 9:20 AM 5 1200 2000
7 Final 19:25 AM 25 5450 1250 6200 4200 ] 20.56 | 23.03 | 8.09 9.07
Initial | 9:26 AM 5 0 1700
8 Final 19:31 AM 31 1350 1250 =850 4150 ] 20.56 | 22.75 | 8.09 8.96
Initial | 9:32 AM 5 0 1600
9 Final 19:37 AM 37 1375 1225 300 4200 ] 20.15 | 23.03 7.93 9.07
Initial | 9:37 AM 5 1550 2000
10 Final 1 9:42 AM 22 5775 1225 6150 4150 ] 20.15 | 22.75 7.93 8.96
Initial | 9:43 AM 5 300 1700
11 Final 1928 AM a8 oot 1225 =850 4150 ] 20.15 | 22.75 7.93 8.96
Initial | 9:49 AM 5 0 1500
12 Final 19:54 AM 54 1375 1225 Tt5 4050 ] 20.15 | 22.20 | 7.93 8.74
Initial | 9:55 AM 5 0 1500
13 Final 110:00 AM 60 1375 1225 £600 4100 | 20.15 | 22.48 | 7.93 8.85

14G190-2 Infiltration Test No. I-1




INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number

Proposed Commercial/Industrial Building

San Bernardino County, CA

14G190-2

Engineer Ricardo Frias
Infiltration Test No I-2
Constants
Diameter | Area | Area
(ft) (ft?) | (cm?)
Inner 1 0.79| 730 *Note: The infiltration rate was calculated
Annular 2 2.36| 2189 based on current time interval
Time Flow Readings Infiltration Rates
Interval |Inner| Ring [Annular|Space| Inner |Annular| Inner | Annular
InIeef\Em Time (hr) Elapsed | Ring | Flow | Ring Flow (Ier:?:r Space*| Ring* | Space*
(min) -} (ml) {(em?)| (mD) | (em?) {737 |(em/hn)] (in/hr) | (in/hr)
Initial |11:41 AM 5 0 0
1 Final 111:46 AM 5 3350 2250 3000 8000 | 37.00 | 43.86 | 14.57 | 17.27
Initial |11:46 AM 5 0 0
2 Final 11151 AM 10 3150 2150 ~850 7850 | 35.36 | 43.04 | 13.92 | 16.94
Initial |11:51 AM 5 0 0
3 Final 111:56 AM 15 3100 2100 2700 7700 | 34.54 | 42.21 | 13.60 | 16.62
Initial | 11:56 AM 5 0 0
4 Final 112:01 PM 20 3100 2100 =600 7600 | 34.54 | 41.66 | 13.60 | 16.40
Initial | 12:01 PM 5 0 0
5 Final 112:06 PM 25 3050 2050 7350 7350 | 33.72 | 40.29 | 13.27 | 15.86
Initial | 12:06 PM 5 0 0
6 Final 112:11 PM 30 3050 2050 7300 7200 | 33.72 | 39.47 | 13.27 | 15.54
Initial [ 12:11 PM 5 0 0
7 Final 112:16 PM 35 3000 2000 2050 7050 | 32.89 | 38.65 | 12.95 | 15.22
Initial | 12:16 PM 5 0 0
8 Final 112:21 PM 20 3000 2000 6950 6950 ] 32.89 | 38.10 ] 12.95 | 15.00
Initial [ 12:21 PM 10 0 0
9 Final 112:31 PM 50 3950 3950 13000 13000 32.48 | 35.63 | 12.79 | 14.03
Initial [ 12:31 PM 10 0 0
10 Final 112:241 PM 60 3800 3800 12500 12500 31.25 | 34.26 | 12.30 | 13.49
Initial | 12:41 PM 10 0 0
11 Final 112:51 PM 20 3850 3850 12450 12450| 31.66 | 34.13 | 12.46 | 13.44
Initial | 12:51 PM 10 0 0
12 Final 101 PM 30 3850 3850 12200 12200 31.66 | 33.44 | 12.46 | 13.17
Initial | 1:01 PM 10 0 0
13 Final 111 PM 20 3800 3800 12150 12150 31.25 | 33.30 ] 12.30 | 13.11
Initial | 1:11 PM 10 0 0
14 Final 121 PM 100 3750 3750 12000 12000 30.84 | 32.89 | 12.14 | 12.95

14G190-2 Infiltration Test No. I-2




Grain Size Distribution

Sieve Analysis | | Hydrometer Analysis

US Standard Sieve Sizes |
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Grain Size in Millimeters

| Coarse Gravel

Fine Gravel || Crs. Sand” Med. Sand || Fine Sand || Fines (Silt and Clay) |

Sample Description

-1 @ 10'

Soil Classification

Light Brown to Brown Gravelly fine to coarse Sand, trace Silt
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Grain Size Distribution

| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
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Grain Size in Millimeters
| Coarse Gravel || Fine Gravel || Crs. Sand” Med. Sand || Fine Sand || Fines (Silt and Clay) |
Sample Description -2 @ 8
Soil Classification Brown fine to coarse Sandy Gravel, trace Silt
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