City of San Bernardino - 270 E. Central Avenue Distribution Center
Initial Study/Mitigated Negative Declaration

Appendix F:

Preliminary Water Quality Management Plan

FirstCarbon Solutions
H:\Client (PN-JN)\4455\44550011\ISMND\44550011 270 E. Cen Ave Distribution Cntr ISMND.docx



CENTRAL AVENUE

INDUSTRIAL
PROJECT

CAENGINEERING 270 E. Central Avenue

San Bernardino, CA 92408

Water Quality Management Plan

Prepared For:

Prepared By: Central XC, LLC
3010 Old Ranch Parkway,

Fred Cornwell, P.E. :
CA Engineering, Inc. Suite 470

3002 Dow Avenue, Suite 122 Seal Beach, CA 90740
Tustin, CA 92780 562.795.0270
949.724.9480 / fcornwell@ca-eng.net

Date Prepared: December 15, 2015




Water Quality Management Plan

For:

Central Avenue Industrial Project
270 E. Central Avenue
San Bernardino, CA 92408

APN: 0136-401-11-0-000

Prepared for:
Central XC, LLC
Gretchen Sauer, Member
3010 Old Ranch Parkway, Suite 470
Seal Beach, CA 90740
(562) 795-0270 / gretchens@xebecrealty.com

Prepared by:
CA Engineering, Inc.
Fred Cornwell, P.E., RCE #45591
3002 Dow Avenue, Suite 122
Tustin, CA 92780
(949) 724-9480 (x2012) / fcornwell@ca-eng.net

Approval Date:

[ no.4s501
\ EXR12:31-16



Water Quality Management Plan (WQMP)

Project Owner’s Certification

This Water Quality Management Plan {(WQMP) has been prepared for Central XC, LLC by CA Engineering,
Inc. . The WQMP is intended to comply with the requirements of the City of San Bernardino and the
NPDES Areawide Stormwater Program requiring the preparation of a WQMP. The undersigned, while it
owns the subject property, is responsible for the implementation of the provisions of this plan and will
ensure that this plan is amended as appropriate to reflect up-to-date conditions on the site consistent with
San Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES
Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa
Ana Region. Once the undersigned transfers its interest in the property, its successors in interest and the
city/county shall be notified of the transfer. The new owner will be informed of its responsibility under this
WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity.

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding)
of the WQMP have been accepted and that the plan will be transferred to future successors.”

8 Permit/Application

| Number(s): Pending Grading Permit Number({s): Pending

| Tract/Parcel Map Parcel 1 of Parcel Map

: Buitding Permit Number{s): Pendi
| Number(s): No. 5582 g rermi {s) ending

[| CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN: 6136-401-11-0-000

Owner’s Signature

E Owner Name: Centrat XC, LLC

Title | Gretchen Sauer, Member

company | Central XC, LLC

Address | 3010 Old Ranch Parkway, Suite 470, Seal Beach, CA 9o740

Email | gretchens@xebecrealty.com

Telephone # § (562) 795-0270

Signature

Owner's Certification
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#

Preparer’s Certification

Project Data

Permit/Application

Pending Grading Permit Number(s): Pending
Number(s):

Tract/Parcel Map Parcel 1 of Parcel Map

Building Permit Numb : Pendi
Number(s): No. 5582 gre mber(s) ing

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN: 0136-401-11-0-000

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality
Control Board Order No. R8-2010-0036.”

Engineer: Fred Cornwell, P.E. PE Stamp Below

Title | Principal

Company | CA Engineering, Inc.

Address | 3002 Dow Avenue, Suite 122, Tustin, CA 92780

Email | fcornwell@ca-eng.net
S/

Telephone # | (949) 7%9012)

Signature
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Water Quality Management Plan (WCGMP)

Section 1

Discretionary Permit(s)

Project Name

| Central Avenue industrial Project

Project Owner Contact Name:

Gretchen Sauer

3010 Old Ranch Parkway,

Suite 470

Mailing E-mail gretchens@xebecrealty.co {562} 795-
; Telephone:

| Address: | gl Beach, CA 90740 Address: { m 0270

: Tract/Parcel Map Parcel 1 of Parcel Map No.
| Permit/Application Numb : Pendi

E ermit/Application Number({s} ending Nurmber(s): 5582

Additional Information/

: N/A

| Comments:

| Description of Project:

The project site encompasses approximately 5.24 acres (228,387 square feet). The
rectangular-shaped parcel is essentially flat and is vacant and undeveloped. The ground
surface cover consists of exposed soil with moderate native grass and weed growth. The site

is bounded to the north by an existing commercialfindustrial building, to the east by an

office complex and self-storage facility, to the south by East Central Avenue, and to the west J
by a commercial/industrial building. ;

The proposed project will consist of one large industrial building and associated truck

loading docks, parking areas, drive aisles, driveways and walkways. The proposed building

will have a total footprint area of 115,570 square feet, and the drive aisles, parking areas and §
remaining hardscape will occupy 98,821 square feet, for a total impervious area of 214,391
square feet, or 93.8% of the project site. The proposed project will also include 13,996

square feet of ornamental landscaping, for a total pervious area of 6.2% of the project site.

There are two proposed trash enclosures which will be located as identified on the WQMP
$ite Plan included in Section 6 (Attachment B}, No streets, roads, or highway projects are
planned to be constructed as part of the proposed project. There are no known materials or f
wastes that are anticipated to be used or produced at the proposed development that would :
be classified as “hazardous.” Further, none of the materials to be used at the proposed
development will be stored outside.

The project will not violate any water quality standards because the project will be required
to meet the City's NPDES permit discharge requirements. The development is proposing to
install a subsurface infiltration system for ansite water quality treatment. The subsurface
infiltration system will be constructed under the parking lot and drive alsles located along
the east side of the building, adjacent to the loading dock area. The design infiltration rate is
1.5"/hr. The surface flows will enter the system via catch basins and will be conveyed to a
hydrodynamic separator {see (DS specifications contained In Section 6) that will remove
sediment and debris before the flows enter the infiltration system. The infiltration system
consists of four 60” perforated HDPE pipes that will be placed on a 28’ wide gravel bed. Two
areas totaling 0.18 acres at the northern and southern borders of the project site will be self- |
retaining, depressed landscaped areas, and the flows from these areas will not be directed
to the subsurface infiltration system.




Water Quality Management Plan (WQMP)

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

N/A




Water Quality Management Plan (WQMP)

Section 2 Project Description
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
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.




Water Quality Management Plan {(WQMP)

1
Development Category (Select all that apply):

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

New development involving
the creation of 10,000 ft* or
more of impervious surface
collectively over entire site

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

DRestaurants (with SIC
cade 5812} where the land
area of development is
5,000 £’ or more

' D Hillside developments of
5,600 ft* or more which are
tocated on areas with known
erosive soil conditions or

L where the natural slope is

25 percent or more

L—_| Developments of 2,500 ft°
of impervious surface or more
adjacent to {within 200 ft} or
discharging directly into
environmentally sensitive areas
ar waterbodies listed on the
CWA Section 303(d) fist of
impaired waters.

B4 parking lots of 5,000 ft*
or more exposed to storm
water

[:| Retail gasoline outlets
that are either 5,000 ft'or
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

B jurisdiction on specific requirements.

acresy*

220,416 (5.06

*Two small
areas {at the
northern and

southern
horders of the
site) measuring
atotal of 7,971
square feet will
be salf-
retaining,
depressed
tandscaped
areas, and are
not include in
the Project
Area,

2 3 4
Project Area {ft2}: Number of Dwelling Units: SiC Code:

5
[s Project going to be phased? Yes [} No D] ifves, 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 D No @ if yes, ensure that applicable requirements for transportation projects are addressed {see
| Appendix A of TGD for WQMP)




Water Quality Management Plan (WQMP)

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.

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

All porticns of the project and site are owned by Central XC, LLC. The individual at Central XC, LLC responsible for this project and
L all related water guality issues is a member of the entitiy, Gretchen Sauer. Ms. Sauet’s contact information is as follows: 3010 Oid
Ranch Parkway, Suite 470, Seal Beach, CA 90740; phone number {562} 795-0270; gretchens@xebecrealty.com. All maintenance
responsibilities, inciuding the implementation and mainienance of BMPs for the Central Avenue Industrial Project, shalt be
performed by Central XC, £ LC until such time as ownership of the property is transferred, at which time all BMP implementation
| and maintenance responsibilities shall be transferred to the new owner. No infrastructure will be transferred to a public agency
after the project is complete. A property owner's association (POA) will not be formed for long-term maintenance of project
| stormwater facilities.




Water Quality Management Plan (WQVIP)

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).




Water Quality Management Plan (WQMP}

Poilutant

Please check:
E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens {Bacterial / Virus)

Rl

Bacteria and viruses are ubiquitous microorganisms that thrive under
certain environmental conditions. Their proliferation is typically caused
by the transport of animal or human fecal wastes from the watershed,

! Phosphorous

N[

Nutrients are inorganic substances, such as nitrogen and phosphorus.
Primary sources of nutrients in urban runoff are fertilizers and eroded
soils.

| Nitrogen

N[

Nutrients are inorganic substances, such as nitrogen and phosphorus.
Primary sources of nutrients in urban runoff are fertilizers and eroded
soils.

| Sediment

N[

Sediments are solid materials that are eroded from the land surface.

Metals

The primary source of metai pollution in stormwater is typically .

commercially available metals and metal products, as well as emissions
from brake pad and tire tread wear associated with driving. Primary

metals of concern include cadmium, chromium, copper, lead, mercury,

and zinc. Lead and chromium have been used as corrosion inhibitors in

primer coatings and cooling tower systems. Metals are also raw
material components in non-metal products such as fuels, adhesives,
paints, and other coatings.

! Oil and Grease

Primary sources of oil and grease are petroleumn hydrocarbon products,
motor products from leaking vehicles, esters, oils, fats, waxes, and high [
molecular-weight fatty acids.

;' Trash/Debris

Trash {such as paper, plastic, polystyrene packing foam, and aluminum Q
materials} and biodegradable organic matter (such as leaves, grass |
cuttings, and food waste) are general waste products on the landscape. g

| Pesticides / Herbicides

Pesticides and herbicides are organic compounds used to destroy
and/or prevent insects, rodents, fungi, weeds, etc.

| Organic Compounds

Organic compounds are carbon-based. Commercially available or
naturally occurring organic compounds are found in solvents and
hydrocarbons.When rinsing off objects, toxic levels of solvents and
cleaning compounds can be discharged to storm drains. Sources of
organic compounds may include waste handling areas and vehicle or

landscape maintenance areas.
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Water Quality Management Pla

n {WQmP)

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.

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

D Redevelopment projects that
i reduce the overall impervious

| footprint of the project site.
[Credit = % impervious reduced]

Higher density
development projects
DVerticaI density [20%]
B? units/ acre [5%]

] mixed use development,
{combination of residentiai,
commercial, industrial, office,
institutional, or other land uses
which incorporate design principles
that demonstrate environmental
henefits not reatlized through single
use projects) [20%]

|:§Browr1field
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%)]

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

D in-fifl projects {conversian 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)
[109%]

D Live-Work
developments {variety of
developments desighed
to support residential and
vocationat needs) [20%]

2
Total Credit % N/A (Total alf credit

percentages up to a maximum allowable credit of 50 percent)

| Description of Water Quality
Credit Eligibility (if applicable)




Water Quality Management Plan (WQMP}

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 distinet drainage areas {DA) that collect
Aow 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.

| site coordinates take GPS
measurement at approximate Latitude 34.087217 Longitude -117.280382 Thomas Bros Map page 606

center of site

1
San Bernardino County climatic region: Vailey [ 1 Mountain

Does the site have more than one drainage area {DAY: Yes| | No[X] ifne, 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 cutlet(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 DA1DMAB
4

DAIDMAC

: Example onty — 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

DAL DMA C flows to Ex. Bioretention overflow to vegetated bioswale with 4” bottom width, 5:1 side slopes and bed siope of 0.01. Conveys
DAL DMA A runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property i

DA1 DMA A to Outlet 1

DA1 DMA B to Outlet 1

DAZ to Qutlet 2




Water Quality Management Plan (WQMP)

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1's sub-watershed DMA,

. . L DMA A DMA B DMAC DMAD
provide the following characteristics

1
DMA drainage area (ft’) 220,416

2
Existing site impervious area (ft?)

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 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 1
(use only as needed for additional DMA w/in DA 1)

For Drainage Area 1's sub-watershed DMA,
provide the following characteristics

DMA E DMA F DMA G

1
DMA drainage area {ftz}

Existing site impervious area (ftz)

Antecedent moisture condition For desert

areas, use
http.//www.shcounty.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
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



Water Quality Management Plan (WQMP)

EE—————————————— .. e ———————————————3

Form 3-3 Watershed Description for Drainage Area

Receiving waters
Refer to Watershed Mapping Tool -

hitp://sbcounty.permitrack.com/WAP

See ‘Drainage Facilities” link at this website

City Storm Drain System to the following receiving waters in the order listed:
Twin Creek Channel, Santa Ana River Reach 5, Santa Ana River Reach 4, Santa
Ana River Reach 3, Prado Dam, Santa Ana River Reach 2, Santa Ana River
Reach 1, Pacific Ocean.

Applicable TMDLs

Refer to Local Implementation Plan

Santa Ana River Reach 3--TMDL for Pathogens, Nitrate

Prado Dam--TMDL for Pathogens

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool -

http://shcounty. permitrack.com/WAP and State
Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water iss

ues/programs/tmdI/index.shtml

Santa Ana River Reach 4--Pathogens; Santa Ana River Reach 3--Copper, Lead
and Pathogens; Santa Ana River Reach 2--Indicator Bacteria

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —

http://sbcounty.permitrack.com/WAP

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool —

http://shcounty.permitrack.com/WAP

Santa Ana River Reach 3 and 1

Hydrologic Conditions of Cancern

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

XNO

Watershed-based BMP included in a RWQCB
approved WAP

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

3-4
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

Non-structural and structural source contiol BMP are required to be incorporated into all new development
and significant redevelopment projects. Form 4.a-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 4.3-2. All applicable non-structural and structural source control BMP shall be

implemented in the project.
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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.

E 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 [:}

Explanation: The width of the drive aisles and sidewalks for the proposed development have been reduced to the maximum
| extent practicable, Further, landscaping is planned to be installed to the maximum extent practicable.

| Maximize natural infiltration capacity: Yes No E:|

Explanation: The site consists of soils with a infiltration rate of 3.0 inches per hour, and alt stormwater flows will be infiltrated
on-site via underground infiltration chambers {after pretreatment in a hydrodynamic separator).

: Preserve existing drainage patterns and time of concentration: Yes B4 no il

§ Explanation: The existing drainage patterns have been preserved.

E Disconnect impervious areas: Yes No E:}

Expianation: Landscaped areas are planned around parking areas and at the southern side of the proposed building which will
disconnect impervious areas.

Protect existing vegetation and sensitive areas: Yes [:] No x

Explanation: There is essentially no existing vegetation at the site.

Re-vegetate disturbed areas: Yes o X

Explanatian: There is essentlally no existing vegetation at the site. However, landscaping is proposed to the maximum extent
practicable.

Minlmize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes & No |:]

| Explanation: Thes areas where the underground infiltration chambers are to be focated will not be compacted more than is
| necessary,

| Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes CIno B

| Explanation: No vegetated drainage swales are proposed since the design stormwater flows for the project will be infiltrated
| on-site via underground infittration chambers {after pretreatment ).

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes X No O

Explanation: The proposed landscape areas will not be compacted more than is necessary.




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 X1.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 2 3
Projectarea DA 1 (fe): Imperviousness after applying preventative Runoff Coefficient (Rc): _0.82

220,416 (5.06 acres) site design practices (Imp%): 96% Re = 0.858(Imp3%)"*-0.78(1mp%) *+0.774(Imp%)+0.04

4
Determine 1-hour rainfall depth for a 2-year return period Py, (in): 0.502  http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

5
Compute Pg, Mean 6-hr Precipitation (inches): 0.743
P, = Item 4 *Cy, 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 E]
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 () 21,968

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C4], 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

4-7



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 1 no K

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 (ft%)

Time of Concentration (min)

Peak Runoff (cfs)

Pre-developed

1

Form 4.2-3 ltem 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed

Difference

a4

Form 4.2-3 Item 13

Item 4—ltem 1

5

Form 4.2-4 ltem 14

Item 5—Item 2

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

4-8



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 DMA H
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: DMA A DMAB DMA C DMAD DMAE DMA F DMA G DMA H
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 ltems
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/Item 5) - 10 l,=0.2 *Item 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in):
$=(1000/ Item 6) - 10 l,=0.2 *Item 8

6 Post-Developed area-weighted CN:

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 (i)
Ve =(1/12) * (Item sum of Item 3) * [(Item 11— Item 9)/2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ff):
Ve =(1/ 12) * (item sum of Item 3) * [(item 11 —Item 10)A2 / ((Item 11 — item 10+ Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (fta):
Vieoc = (Item 13 * 0.95) — Item 12

_—_—
4-9



Water Quality Management Plan {WQMP)

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

i form below)
Pre-developed DAL 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 DMAB DMAC DMAD DMA A DMAB DMAC DMA D

Variables

1
Length of flowpath {ft} Use Form 3-2

ltem 5 for pre-developed condition

2
Change in etevation (ft}

il 3
| Slope (ft/ft), So=ltem 2 /ltem 1

Land cover

5
§  Initial DMA Time of Concentration
E (min) Appendix -1 of the TGD for WQMP

6
Length of conveyance from DMA

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

Cross-sectional area of channel {ft))

8
Wetted perimeter of channel {ft)

Manning's roughness of channel {n)

10 ‘
Channel flow velocity {ft/sec)

Vs = (1.49 / ftem 9) * (ltem 7/item 8)
*(item 3)°°

A0.67

11
Travel time to outiet (min)
§ T, =Item 6 / (item 10 * 60)

12
Total time of concentration {min)

i 7. = ltem 5 +item 11

13
Pre-developed time of concentration {min): Miniraum of ltem 12 pre-developed DMA
4 ) .
Post-developed time of concentration {min): Minimum of item 12 post-developed DIMA
s, . . .
Additional time of concentration needed to meet HCOC requirement {min}: Teneoc = (ftem 14 * 0.95) —ftem 13

4-10



Water Quality Management Plan (WQIMVP)

Compute peak runoff for pre- and post-developed conditions

Pre-developed DA to Project | Post-developed DA to Project f
Outlet {Use additional forms if | Outlet {Use additional forms if
Variables more than 3 BMA} more than 3 DMA)
DMAA | DMAB | DMAC | DMAA | DMAB | DMAC §
1 . . . . :
| Rainfall Intensity for storm duration equal to time of concentration
 [oe0r = 20(LOG Form 4.2-1 item 4 - 0.6 LOG Form 4.2-4 ltem 5 /60)
2_ 2
Drainage Area of each DMA (ft")
| For DIVIA with outlet at project site outlet, Include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)
3
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 wamp
Maximum Joss rate (in/hr}
For=Item 3 * ltem 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, =ftem 2 * 0.9 * {item 1 - Item 5}
7
Time of concentration adjustment factor for other DMA to DMA A n/a n/a
site discharge point DMA B n/a n/o
Form 4.2-4 ltem 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum volue of 1.0) DMA C n/a n/a

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

Qg = ftem Gpmaa + [Item Gomas * (Item Lo - ftem
Somasl/titem Ipyag - Item Sppas)™ Item 7opaasf +
{Item Gppnc * (Item Loman - Hem Spmack/{item Joyac -
ltem Spyac)® ltem Zomans]

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

Qp = Item 6pman + [Item Gpwmas * (Item Ipypas - ltem
Somaad(1tem Joyan - e Spuaa)® Htem Zopaon] +
[item Gppaac * (Item Ippag - Item Somack/(Item 1pmpc -
Item Spmac) * item Fomassl

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

Q, = Item Bomac + [Item Gopan * (ftem Ipyac - ttem
Somual/(item Jopaa - ftem Sopan)* ftem Zomacsd +
[ftem Bomas * (ftem 1pmnc - Item SDMA,B)/{HEI’T] 1pman
- Itenm Spuag)* ftem Zomacs]

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 volues

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

Same as ltem 9 for post-developed values

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

Same as ltemn 10 for post-developed

values

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

needed)

Maximum of ftem 11, 12, and 13 {including additional forms as

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

Qpsicoc = {Item 14 *

0.95) — ltem 10

4-11




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). Por the LD DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section §.3.a in the TGD for WQMP). The forins 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.

I 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.

4-12



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

1
Would infiltration BMP pose significant risk for groundwater related concerns?
E| Refer to Section 5.3.2.1 of the TGD for WQNIFP

If Yes, Provide hasis: (attach)

2 Would instaliation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes [_—_l No
| (Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):

' The location is fess than 50 feet away from slopes steeper than 15 percent

The location is tess 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 viclate downstream water rights? Yes D No

If Yes, Provide basis: (attach)

4
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 D No @

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 D No

f| If Yes, Provide basis: {attach)

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

53 watershed management strategies as defined in the WAP, or impair beneficlal uses? Yes D No
ll See Section 3.5 of the TGD for WQMP and WAP

1 Yes, Provide basis: (attach}

7
Any answer from item 1 through item 3 1s “Yes”: Yes E___] No

| if ves, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 9 below.

8
Any answer from ftem 4 through item 6 is “Yes”: Yes|[_ ] No &

if yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
| {f no, then proceed to ltem 9, below.

9
All answers to [tem 1 through ltem & are “No™:

i 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.




Water Quality Management Plan {WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

Section X1.I. 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.
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! Implementation of Impervious Area Dispersion BMP (i.e.
routing runoff from impervious to pervious areas), excluding
| impervious areas planned for routing to on-lot infiltration
BMP: Yes[ ] No if yes, complete items 2-5; If no,
g proceed to Item 6

DA DMA
8MP Type

DA

BMP Type :
(Use additional forms :

for more BMPs)

2
Total impervious area draining to pervious area (ftl)

3
Ratio of pervious area receiving runoff to impervious area

Retention volume achieved from impervious area

| dispersion (ftz) V = ltern2 * ttem 3 * {0.5/12), assuming retention
[ of 0.5 inches of runoff

5
Sum of retention volume achieved from impervious area dispersion {it’):

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

on-lot rain gardens): Yes D No if yes, complete ftems 7-
13 for aggregate of alf on-iot infiltration BMP in each DA; If no,
proceed to Item 14

DA DMA
BMP Type

DA DMA
BMP Type

V,tention =Stm of Item 4 for all BMPs

DA DMA
BMP Type

{Use additional forms
for more BMPs)

7
Ponding surface area {ftz}

8
Ponding depth (ft}

Surface area of amended soil/gravel (")

10
Average depth of amended soil/gravel (ft)

Average porosity of amended soil/gravel

2
|  Retention volume achieved from on-lot infiltration (fta)
V. etention = (1t 7 *item 8) + (itern 8 * ltem 10 * item 11)

3
Runoff volume retention from on-lot infiltration (ftB}:

Vietention =Sum of item 12 for all BAMPs




4
Implementation of evapotranspiration BMP {green,

| brown, or blue roofs): Yes [ No
L 1f yes, complete ftems 15-20. If no, proceed to ftem 21

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

{Use additional forms
for more BMPs)

5
Rooftop area planned for ET BMP i)

Average wet season ET demand {infday)

Use local values, typical ~ 0.1

7
1 Daily £T demand (ftS/day}
H {tem 15 * (ltem 16 /12)

8
Drawdown time {hrs)
Copy ftem 6 in Form 4.2-1

Retention Volume (ft°)
Vierention = ftem 17 * {ftem 18 / 24}

{1}
Runoff volume retention from evapotranspiration BMPs (ft3 :

........... T T Y e e A R R PRI 2

1
implementation of Street Trees: Yes [ No &
If yes, complete ltems 20-2, If no, proceed to ltem 24

DMA
BMP Type

DA
BMP Type

Vietension =5Um of ttem 13 for all BMPs

BMP Type
{Use additional forms
for more BMPs}

2
Number of Street Trees

. . 2
Average canopy cover over impervious area {ft"}

5
Runoff volume retention from street trees (ft*)

Vierention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

5
Runoff volume retention from street tree BMPs {fts}:

M ARSI NN RO RN NN NPT I T RAEERARY

{
impiementation of residential rain barrels/cisterns: Yes[]

| No B ifyes, complete items 27-28; If no, proceed to item 29

Vietention = Stitn of ttem 24 for alf BMPs

DA DMA
BMP Type

DA DMA
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’)

V.rﬂen!icn = item 27 * 3

RN RdE

9
Runoff volume retention from residential rain barrels/Cisterns {fe3):

R AR R RN BN NN NN AN AN AN A RN R AN A SRR RSN N NN TSN BN IE U NSNS SIS F RN NA AN AR IR AR E RN TP T T TI LTI TR T YA Y YT

L T IL LR LTI LT T Y,

0
Total Retention Volume from Site Design Hydrologic Source Control BMPs:

Vietention =54m of Item 28 for all BMPs

Sum of ltems 5, 13, 20, 25 and 29




Water Quality Management Plan {WQMP)

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)

1
Remaining LiD DCV not met by site design HSC BMP () 21,968 Vynmee = Form 4.2-1 item 7 - Form 4.3-2 item 30

 bvip Type Use columns to the right to compute runoff volume retention
E from proposed infiltration BMP {select BMP from Table 5-4 in TGD for
i WQMP) - Use additional forms for more BMPs

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type
{Use additional forms for
more BMPs)

12
| 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) Peey, = ltem 2 / ftem 3

5
Ponded water drawdown time (hr} Copy ltem 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) dswe = Minimum of (1/12*Item 4*ltem 5} or Item 6

8
Infiltrating surface area, SAguyy (#%) the lesser of the area needed for

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

9
Amended soil depth, d,u. (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, dy.ai (Tt) 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

4
Above Ground Retention Volume (fts) Vietention = Item 8 * fltem7 +
{ftem 8 * ftem 10) + {Item 11 * Item 12} + {ftem 13 * {item 4 /12)}}

3

N/A

5
Underground Retention Volume (ft’) Volume determined using

E manufacturer's specifications and calculations

22,582

16
Total Retention Volume from LID Infiltration BMPs: 22,582  ({Sum of ltems 14 and 15 for all infiltration BMP included in plan}

7
Fraction of DCV achieved with infiltration BMP: 100% Retention% = ltem 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 infiitration BMPs? Yes No [l

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce item 3, Factor of Safety to 2.0 and increase ttem 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 BVIP

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).

1
| Remaining LID DCV not met by site design HSC or infiltration BMP #: 0
Viyamer = Form 4.2-1 Item 7 - Form 4.3-2 ftem 30— Form 4.3-3 ltem 16

DA DMA

DA DMA DA DMA BMP Type

BMP Type 8MP Type {Use additional forms
for more BMPs)

BMP Type(s} Compute runoff volume retention from proposed
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for
WQMP) - Use additional forms for more BMPs

Describe cistern or runoff detention facility

3
Storage volume for proposed detention type {ft°) Vislume 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 {(ft’/day) ttem 4 * (item 5 / 12)

Drawdown time (hrs) Copy ltem & from Form 4.2-1

8
Retention Volume {ft)
Vietention = Minimum of {Item 3} or (ltem 6 * {item 7 / 24))

Total Retention Volume (ftg} from Harvest and Use BMP Sum of item 8 for all harvest and use BMP included in plan
R R EENR R ER RIS RN EREER RTINS RN RERRERERIRNRRERERTRTYRERERRRRIRINRERRERERERERETIRIRRERERRYRRRRERRERIERIJERAREN REDRND]
0
Is the fuli DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes I:l 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 maximurn 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 BMIP

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 biotreatinent options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

s 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})

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 (fts}: 0 Form4.2-1item 7 - Form 4.3-2 Item

30-Form 4.3-3 ltem 16- Form 4.3-4 ltem 8

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) [} 8ioretention with underdrain
necessary to ensure off poltutants O_f [ planter box with underdrain ["1vegetated swale
cancerr? are addressed through ‘_’”’* D Constructed wetlands DVegetated filter strip
i Operations and Processes, described I:IW t extended detenti D p ietary biotreat ¢
L 1 Table 5.5 of the TGD for WQMP) et extended detention roprietary biotreatmen
: |:| Dry extended detention
3 4 . . 5 . .
Volume biotreated in volume based Compute remaining LID DCV with Remaining fraction of LID DCV for
| biotreatment BMP (f£°): Form 4.3- } implementation of velume based biotreatment | sizing flow based biotreatment BMP:
| 6 item 15 + Form 4.3-7 item 13 BMP (ft*): ftem 1 - Item 3 % ttem 4 /ltem 1

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

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

7
Metrics for MEP determination:
L]

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: D If moximized on-site retention BMPs is feasible for partiol 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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| Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
__ comparable BMP)}

DA
BMP Type

DA
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
1 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 {infhr) Paesgn = ltem 2/
ftem 3

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

6
Maximum ponding depth {ft} see Toble 5-6 of the TGD for WQMP
for reference to BMP design details

7
Ponding Depth {ft) daue = Minimum of {1/12 * item 4 * ltern 5) or
ftem &

8
Amended soil surface area {ft°)

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
B t0 BMP design details

2
Gravel porosity, n

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

4
Biotreated Volume (') Viieased = tem 8 * [(ltem 7/2} + (ltem 9
* ftem 10} +{item 11 * ltem 12) + {item 13 * (ltem 4 / 12))}

15
Total biotreated volume from bioretention and/or planter box with underdrains BMP:

& Sum of ftern 14 for ail volume-bosed BMPs included in this form
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;' Biotreatment BMP Type
| Constructed wetlands, extended wet detention, extended dry detention,
[ or other comparable proprietary BMP, If BMP includes multiple modules

DA
BMP Type

DA DMA
BMP Type

{Use additional forms
for more BMPs}

{e.g. farebay and main basin), provide separate estimates for storage
f| and pollutants treated in each module.

Forebay

Forebay

Basin

1
Pollutants addressed with BMP forebay and basin
List afl pollutant of concern that will be effectively reduced through
| specific Unit Operations and Processes described in Table 5-5 of the TGD
Sfor wWaQmp

2
Bottom width {ft)

3
Bottom length {ft)

4
Bottom area (F*) Apemon = ltem 2 * ftem 3

5
Side slope {ft/ft)

6
Depth of storage (ft)

Water surface area (1t))
Agupace =(Item 2 4 {2 * [tem 5 * ltem 6)) * {item 3 + (2 * Item 5 * item &)})

8
Storage volume (fta} For BMP with a forebay, ensure fraction of

total storage is within ranges specified in BMP specific fact sheets, see
E Toble 5-6 of the TGD for WQMP for reference to BMP design details
B\ =ltern 6/ 3 * [ltem 4 + ltem 7 + {Item 4 * item 7}70.5]

Drawdown Time (hrs} Copy item 6 from Form 2.1

0
Outflow rate (cfs} Qaue = (1tem Brorepoy + HeM 8sosin) / {Item 9 * 3600)

1
Duration of design storm event {hrs)

v s a N R NN R AT RN R I I T AN AN AT E AR R ENARARRRR AN RN R

2
Blotreated Volume (fta}

H Viiotreatea = (10EM Bjorenoy + ftem Bogen) +{ ftem 10 * item 11 * 3600)

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

| (5um of item 12 for all BMP included in plan)

4-22



Water Quality Managemeni Plan {(WQMP)

: Biotreatment BMP Type
| Vegetated swale, vegetated filter strip, or other comparable proprietary
i BMIP

A
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type :
{Use additional forms
for more BMPs} B

1
Pollutants addressed with BMP

| List ali pollutant of concern that will be effectively reduced through
1 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 * ftem 4) /(1.49 * ttem 2% * ttem 3"°)

6 Side Slope {ft/ft)

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

[ Cross sectional area (ftz)
A=(ltem 5 * ftem 2) + (item 6 * item 27)

8
Water quality flow velocity {ft/sec)
V= Form4.3-5 tem & / 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 =ltem 8 * ltern 9 * 60

1
Water surface area at water quality flow depth {ftz)
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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.

1
| Total LiD DCV for the Project DA-1{ft): 21,968 Copy item 7in Form 4.2-1

2
On-site retention with site design hydrologic source control LID BMP {fta}: 0 Copy ltem 30in Form 4,3-2

3
On-site retention with LID infiltration BMP {fts}: 21,968 Copy item 16in Form 4.3-3

On-site retention with LID harvest and use BMP (f€°): 0 Copy ftem 9 in Form 4.3-4

5
On-site biotreatment with volume based bictreatment BMP (fta): 0 Copy item 3 in Form 4.3-5

6
Flow capacity provided by flow based biotreatment BMP {cfs): 0 Copy Item & in Form 4.3-5

e Eed kg A RS ARACEE ST RN SRS EE A TARARR N E LN N SRR SRR NN RN RRRAARLEENSINSaRE EaSASRSEERSISeanESPERrSaS R AR R AR R RRR R SRR
LED BMP performance criteria are achieved if answer to any of the following is “Yes”:

e Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes No [
If ves, sum of ltems 2, 3, and 4 is greater than Item 1
Combination of on-site retention BMPs for a portion of the LID BCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes D No Eﬂ

if yes, a) sum of ftems 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 item 6 and items 2, 3 and 4 are moximized

On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all

polfutants of concern for fuli LID DCY: Yes [ ] No X
if yes, Form 4.3-1 tems 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:

e 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 b is zero, and sum of ltems 2, 3, 4, and 5 Is less than Item 1. If so, apply water quality credits
and colculate volume for alternative complionce, V= {item 1 — item 2 — item 3 — ftem 4 — ftem 5) * {100 - Form 2.4-1 Item 2}%
An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrofogic 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 profect site and
regionol 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 inctude off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides
additional details on selection and evaluation of hydromeodification control BMP,

! Valume reduction needed for HCOC
| performance criteria {ft3): N/A, the project
| does not have the potential to cause or
contribute to an HCOC in a downstream
i channel
g (Form 4.2-2 ltem 4 * 0.95) ~ Form 4.2-2 item 1

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

harvest and use LID BMP {f%): 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

Remaining volume for HCOC

ft°):
volume capture (ftg): ftern 1-— (it}

ftem 2

Volume capture provided by incorporating additional on-site or off-site retention BMPs

Existing downstream BMP may be used to demonstrate edditional volume capture (if

sa, attach to this WOMP a hydrologic analysis showing how the additional volume would be retained
during o 2-yr storm event for the regional watershed) ]

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

hydromaodification [:| 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 D No Ij
if ves, HCOC performance criteria is achieved, If no, select one or more mitigation options befow:
& Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or

off-site retention BMP Ej

BMP upstream of a waterbody segment with a potentiol 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 {tem 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 E..—..f

e |ncorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromedification, in a plan approved and signed by a licensed engineer in the State of California D

7
Form 4.2-2 [ter 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:

s 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 g potential HCOC may be used to demonstrate additional peak runcff 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)

e Incorporate appropriate in-stream controis for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a ficensed engineer in the State of California M
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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-¢ 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:

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

e (Mf-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

Pepending 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).
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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 summarizintg 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 {consuli the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also
be attached to the WQMP.

Inspection/ Maintenance

Minimum Frequency

BMP Reponsible Party(s) Activities Required of Activities
The owner will provide practical information
materials to the first occupants/tenants on
general housekeeping practices for retail
commercial developments that contribute to the
N1 protection of stormwater quality. {(See
Education Attachment H to the WQMP for the applicable
of BMP Educational Materials.} Thereafter such
Property materials will be available through the local
Owners, Central XC, LLC jurisdiction’s stomjlwater education.progl:am. Frequency: Upon
: Tenants (Owner) Among other things, these materials will occupancy ;
| and Occu- describe the use of chemicals {including
| pants on household type) that should be limited to the
Storm- property, with no discharge of wastes via hosing
water or other direct discharge to gutters, catch basins
BMPs and storm drains, Educational materials are
available from the San Bernardino Stormwater
Program and can be downloaded at:
http://www shcountystormwater,org/gov_out.ht
ml.
The owner will implement use factivity
Na. restrictions for the project for the purpose of
Activity Central XC, LLC surface water quality protection through the use Frequency:
Restric- {Owner) of lease terms. For example, automobile washing, Continuous
tions maintenance, and repairs will not be allowed at

the project site.




Water Quality Management Plan (WQMP)

N3.
Land 53ca . The owner will identify on-going landscape
P Central X, LLC maintenance reguirements consistent with Frequency:
Manage- . ) . .
ment (Owner) applicable local ordinances that may include Continuous
BMPs ertilizer and/or pesticide usage
Na. BMP The owner will be responsible for
4', Central XC, L1LC implementation of each non- structural BMP and Frequency:
Mainten- . . .
(Owner) scheduled cleaning and/or maintenance of all Continuous
ance -
structural BMP facilities.
N6. Local
Water , . .
Quality Central XC, LLC The owner will comply with any applicable local Frequency:
1 v ) .
Ordin. {Owner) water quality ordinances. Continuous
ances
The owner will prepare a Spill Contingency Plan
Ny. Spill based on specified types of building or suite
Contin- Central XC, LLC occupancies. The Plan will mandate stockpiling Frequency: Upon
gency {Owner) of cleanup materials, notification of responsible Occupancy
Plan agencies, disposal of cleanup materials,
documentation, etc.
The owner will implement trash management
and litter control procedures in the common
areas aimed at reducing pollution of drainage
| N Litter / 1 “(fiater. The (-)V\;':Iler mayﬁconiract w1-t:]1 1:; .
andscape maintenance firm to provide this
Debris Central XC, LLC ) p. ' p . ' Frequency:
service during regularly scheduled maintenance,
Control {Owner) . i ] ) Weekly
Program which should consist of litter patrol, emptying of
& trash receptacles in common areas, and noting
trash disposal violations by tenants or
businesses and reporting the violations to the
owner for investigation.
The owner will prepare an education program
manual (see N1) for future employees of
s g . . , Frequency: Upon
Niz, individual businesses at the project, and will .
) Central XC, L1.C ) hire, and
Employee train the employees on such matters as the
L (Owner) . annually
Training proper storage and use of pesticides and the
thereafter

implementation of hazardous spill contingency
plans.




Inspection/ Maintenance

Minimum Frequency §

BMP Reponsible Party(s) Activities Required of Activities
Keep all fluids indoors. Clean up spills

Ni3. immediately and keep spills from entering storm
: Ho%jse- Central XC, LLC dl‘&l%] system. No direct dlsc}.larges into the storm Frequency:
¢ leeping of drain system. Area shall be inspected weekly for )
: . (Owner) . . . g Continuous

Loading proper containment and practices with spills
Docks cleaned up immediately and disposed of
properly.

Nig4. Catch The catch basins will be inspected, cleaned and Frequency:

f Basin Ceniral XC, LLC maintained on an annual basis, in the early fall Annually, and |
Inspection {Owner) prior to the start of the rainy season, and before | before and after all
Program and after all major storms. major storms

Nis.
Vacuum
Sweeping The owner will ensure that the project’s parking
. . . Frequency:
of Private Central XC, LLC lots will be swept on a monthly basis, or more
. . . Monthly, or more
Streets {Owner) often if necessary, using a vacuum assisted .
often if necessary
and sweeper, :
Parking
Lots
Ni7y.
1
C(?mp y The owner shall comply with other NPDES
With All , . .
Other Central XC, LLC permits such as General Industrial permits, etc., Frequency:
) {Owner) to include BMPs that are required as part of a Continuous
| Applicable SWPPP
NPDES '
Permits
S1. Storm
Drain Steneil or label torm drain inlets and catch
System Central XC, LLC basins with prohibitive language (such as: “No Frequency:
Stenciling {Owner) Dumping - Flows to Creek”). Maintain legibility Annually
and of stencils and signs.

Signage




jj; 83. Design

and
Construct Trash storage areas will be paved with an
Trash and impervious surface, designed to not allow run-on
Waste from adjoining areas, designed to divert drainage
Central XC, LLC j, o & & 8 Frequency:
Storage from adjoining roofs and pavements around the ,
(Owner) ) Continuous
Areas to area, screened or walled to prevent off-site
Reduce transport of trash, and provide solid roof or
Pollution awning,
Intro-
duction
4 Use [rrigation systems shall include reducers or shut
- f4f:c'ent off valves triggered by a pressure drop. Timers
LIT1CE
L will be used to avoid over watering and watring ,
Irrigation Central XC, LLC , , Irequency:
cycles shall be adjusted seasonally. Plants with .
Systemns & (Owner) I ) . ] Continuous
similar watering requirements wiil be grouped,
Landscape , . .
Desi and native or drought tolerant species will be
esign
& used where appropriate.
Ss. Finish
Grade of
Land-
scaped
Areas ata . )
L. Landscaped areas will be finish-graded at a
Minimum " .
of Central XC, LLC minimum of 1-2 inches below top of curb or Frequency:
2
Inct {Owner) sidewalk for increased retention of Continuous
nches
stormwater/irrigation water.
| Below Top
of Curb,
Sidewalk
or

Pavement




Inspection/ Maintenance

Minimum Freguency

BMP Reponsible Party(s) Activities Required of Activities
LID BMP
Hp— Quarterly inspections of the underground
infiltration BMPs shall be conducted utilizing the Frequency:
Onsite Central XC, LLC designed manholes/insp.ection Ports. The BMPs Quar?er}y And .
Infiltra- © | shall be cleaned when inspection reveals that Immediately After
. wner ) i
tion accumulated sediment or trash is clogging the Major Storm
(Under- system. Accumulated sediment and trash can be Events
ground evacuated through the manholes.
| Chamber)
LID BMP
#a—
Treatment
i Control Twice a year, prior to and after the rainy season,
Measure ar after major storm events, the hydrodynamic :
. . . . . Frequency: Every [
(Proprie- separation device shall be visually inspected for Six Month
ix Months
tary damage, obstructions in the inlet and separation .
. . (Approximately
Hydro- screen, and accumulation of pollutants in the ,
. Central XC, LLC . April 1st and
dynamic system. The device should be cleaned when the
. : {Owner) ) L QOctober 1st) and
| Separation sediment has reached 75% of capacity in the ) .
. . . . Immediately After
Device— isolated sump or when an appreciable level of )
Major Storm
Pretreat- lrydrocarbons and trash has accumulated.
Events
ment for Accumulated pollutants can be evacuated
Onsite through the manholes,
Infiltra-
tion)
Contech




Section6 WQMP Attachments

6.1.

Site Plan and Drainage Plan

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

-

6.2

Project location

Site boundary

Land uses and fand 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




LIST OF ATTACHMENTS

Attachment A: Project Vicinity Map
Attachment B: WQMP Site Plan
Attachment C: Geotechnical Investigation Reporis

o Geotechnical Investigation, Proposed Commercial/Industrial Building, 270 E. Central
Avenue, San Bernardino, California, dated Ociober 14, 2015

e Results of Infiltration Testing, Proposed Commercial/Industrial Building, 270 E. Central
Avenue, San Bernardino, California, dated October 21, 2015

Attachment D: LID BMIP Design Details and Specifications

¢ INF-7: Underground Infiltration Fact Sheet from Orange County TGD for Project
WAQMPs

e Contech Hydrodynamic Separation Device Standard Detail / Specifications [
Maintenance {Pretreatment for Onsite Infiltration)

Attachment E: Operation and Maintenance (O & M) Plan

Attachment F: Water Quality Management Plan and Stormwater BMP Transfer, Access and
Maintenance Agreement

Attachment G: BMP Educational Materiails

1. Industrial and Commercial Facilities Brochure (San Bernardino County Website)
2. Commercial Landscape Maintenance Fact Sheet (San Bernardino County Website)
3. Stormwater Management Practices for Commercial Landscape Maintenance
Brochure (San Bernardino County Website)

Commercial Trash Enclosures Brochure {San Bernardino County Website)
Construction & Development Fact Sheet (San Bernardino County Website)
Regulatory Information Fact Sheet (San Bernardino County Website)

SC-11 Spill Prevention, Control & Cleanup

® N o Un &

SC-30 Outdoor Loading / Unloading




10.
11.
12
13.
14.
15.
16.
17,
18.
19.
20.
21,
22,

5C-34
sC-41
SC-42
5C-43
SC-44
5C-60
SC-71
SC-73
SD-12
SD-13
SD-31
SD-32

Waste Handling & Disposal
Building & Grounds Maintenance
Building Repair and Construction
Parking / Storage Area Maintenance
Drainage System Maintenance
Houseleeping Practices

Plaza and Sidewalk Cleaning
Landscape Maintenance

Efficient Irrigation

Storm Drain Signage
Maintenance Bays & Docks

Trash Storage Areas

MP-51 Vortex Separator

7C-60

Multiple Systems




Project Vicinity Map




VICINITY MAP

270 East Central Avenue
San Bernardino, CA




WQMP Site Plan
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LID DCV CALCULATION AREA | TOTAL AREA | LS. AREA | % IMPERVIOUS LEGEND STRUCTURAL / TREATMENT BMPS
AREAS 2 & 3 AREA 1 Al 220,416 SF | 8,829 SF 96% NON—-STRUCTURAL BMPS Neoreras 2
———— AREA — 220,416 SF / 5.06 AC A2 7,128 SF | 4,324 SF 39.3% %—EANDSCAPE AREA EFFICIENT IRRIGATION STREET SWEEPING -
AREAS 2 AND 3 WILL BE DEPRESSED RUNOFF COEFFICIENT (96% IMPERVIOUS) A3 843 SF | _ 843 SF 0% ANDSCAPE AREA RUNOFF—MINIMIZING DESIGN
AND SELF CONTAINING. C=0,8584(96%)"3 — 0.78%(96%)"2 + 0.774*(96%) + 0.04 = 0.82 — PROJECT DATA:
o o Sl T T B M R TEE @ —— PROPRIETARY HYDRODYNAMIC SEPARATOR

AREA 3 IS WHERE THE EXISTING FLOWS
EXIT THE SITE AND THE FLOWS WILL BE
GREATLY REDUCED DUE TO THE
DEVELOPMENT OF THIS SITE.

AREA 2 WILL BE SLIGHTLY DEPRESSED
AT THE RIGHT OF WAY TO ALLOW THE
SMALL AMOUNT OF FLOWS TO
INFILTRATE.

P6 = 1.480740.502 = 0.743 IN

DCV = 220,416 SF * 0.82 * 0.743 IN / 12IN/FT * 1,963 = 21,968 CF
BMP VOLUME CALCULATION

BMP VOLUME

PIPE CROSS SECTIONAL AREA — 4%(19.63 SF/LF) = 78.52 SF/LF
ROCK CROSS SECTIONAL AREA — 58,73 SF ROCK AREA * .35 = 20.55 SF/LF
TOTAL CROSS SECTIONAL AREA — 99.07 SF/LF

EFFECTIVE DEPTH 99.07 SF/LF / 28 LF WIDTH = 3.54'

Vret = (Pdesign/12 * SAinf * Tiill) + (SAres * Dres * Nagg)

Pdesign = 3.0" MEASURED / 2 SF, = 1.5"/HR

SAinf = 28'W * 188LF = 5,264 SF

SAres = 28'W * 1BBLF = 5,264 SF

Tfill = 3 HRS

Dres = EFFECTIVE DEPTH = 3.54"

Nagg = 1.0 (EFFECTIVE DEPTH ACCOUNTED FOR ROCK)

Vret = (3.0/12 * 5,264 * 3) + (5264 * 3.54 * 1.0) = 22,582 CF
BMP VOLUME > DCV VOLUME

60" HDPE

INFILTRATION BMP
CROSS SECTION

N.T.S.
188 LF BASIN

60" HDPE

LENGTH

60" HDPE

60" HDPE

28"

INDERGROUND INFILTRATION

W" TRASH ENCLOSURE

—ami—— ——FLOW PATTERN
e —DRAINAGE AREAS AREA 1

TOTAL SITE AREA OF PROPOSED
DEVELOPMENT: 5.24 AC (228,387 SF)

BUILDING AREA: 115,570 SF
WALKWAYS /SIDEWALK AREAS: 1,000 SF
DRIVEWAYS / DRIVE AISLES: 97,821 SF

13,996 SF LANDSCAPING PROVIDED
(6.2% PERVIOUS AREA)

CURRENT USE: VACANT
PROPOSED USE: INDUSTRIAL

WATERSHED:
LOS ANGELES RIVER

o io
BCALE
1Inch = 20 fi.

PREPARED BY:

CA ENGINEERING, INC.

Planning . Engineering - Burveying
3002 DOW AVE. STE 122

BMP EXHIBIT (SITE PLAN)

2AN BERNARDING, CALIFORNIA

0146-7213160 516-154 5484 FAX
WQMP ‘ 1
270 E CENTRAL AVE e
1




ATTACHMENT C

Geotechnical Investigation Reports

e Geotechnical Investigation, Proposed
Commercial/Industrial Building, 270 E. Central
Avenue, San Bernardino, California, dated October
14, 2015

e Results of Infiltration Testing, Proposed
Commercial/Industrial Building, 270 E. Central
Avenue, San Bernardino, California, dated October
21, 2015




Geotechnical Investigation, Proposed
Commercial/Industrial Building, 270 E. Central
Avenue, San Bernardino, California, dated October
14, 2015



GEOTECHNICAL INVESTIGATION
PROPOSED COMMERCIAL/INDUSTRIAL
BUILDING
270 East Central Avenue
San Bernardino, California
for
Xebec Realty
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October 14, 2015 . SoCalGeo

Xebec Realty
3010 Old Ranch Parkway, Suite 470
Seal Beach, California 90740

Attention: Mr. Jason Chen, Financial Analyst
Project No.: 15G190-1

Subject: Geotechnical Investigation
Proposed Commercial/Industrial Building
270 East Central Avenue
San Bernardino, California

Reference: Geotechnical Investigation  and Liguefaction Evaluation, Proposed
Commercial/Industrial Development, Central Avenue, West of Waterman Avenue,
San Bernardino, California, prepared by Southern California Geotechnical, Inc.
(SCG) for First Industrial Realty Trust, SCG Project No. 06G181-1, dated June 13,
2006.

Gentlemen:

In accordance with your request, we have conducted a geotechnical investigation and
liquefaction evaluation 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.

e =% P—»{ WM

cgrdo Frias Daniel W. Nielsen, RCE 77915
Staff Engineer Project Engineer

inara, CEG 2125
Principal Geologist

Distribution:  (2) Addressee

22885 Savi Ranch Parkway ~ Suite E + Yorba Linda ~ California ~ 92887
voice: (714) 685-1115 ~ fax: (714) 685-1118 ~ 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

Initial site preparation should include stripping of any surficial vegetation. Vegetation
including grass and weed growth, trees, and any organic soils should be properly disposed of
off-site. Root balls associated with the trees should be removed in their entirety, and the
resultant excavations should be backfilled with compacted structural fill soils.

The near-surface soils at this site generally consist of artificial fill and alluvium. The fill soils
extend to depths of 22 to 5+ feet and possess variable strengths and densities and a
moderate potential for collapse. The near surface alluvial soils also possess variable
strengths and densities.

Remedial grading is recommended to be performed within the proposed building area in
order to remove all of the artificial fill soils and the upper portion of the alluvial soils. The
existing soils within the proposed building area should be overexcavated to a depth of 5 feet
below existing grade and to a depth of at least 5 feet below proposed building pad subgrade
elevation. The depth of overexcavation should also be sufficient to remove any existing fill
soils.

The proposed foundation influence zones should be overexcavated to a depth of 3 feet below
proposed foundation bearing grade.

Following evaluation of the subgrade by the geotechnical engineer, the exposed subgrade
soils should be scarified, moisture conditioned to 2 to 4 percent above optimum, and
recompacted. The resulting soils may be replaced as compacted structural fill.

Liquefaction

Our site-specific liquefaction evaluation indicates that some of the on-site soils are subject to
liquefaction during the design seismic event.

The liquefaction analysis indicates total dynamic settlements on the order of 3.13 to 3.19+
inches at Boring Nos. B-11 and B-12, respectively. The liquefaction-induced differential
settlements within the building area are expected to be on the order of 12+ inches.
Assuming that this settlement occurs across a distance of 50+ feet, a maximum angular
distortion of 0.0025+ inches per inch would result.

Standard practice dictates that the proposed building can be supported on a shallow
foundation system, with the understanding that some cosmetic distress could occur due to
liquefaction. Such distress will be typical of buildings of this type, in this area, in the event of
a large earthquake.

Building Foundations

Conventional shallow foundations, supported in newly placed compacted fill.
2,500 Ibs/ft* maximum allowable soil bearing pressure.

- - SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
SoCalGeo /2 CALIFORNIA Project No. 15G190-1
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Reinforcement consisting of at least six (6) No. 5 rebars (3 top and 3 bottom) in strip
footings due to the presence of potentially liquefiable soils. Additional reinforcement may be

necessary for structural considerations.

Building Floor Slab
Conventional Slab-on-Grade, 5 inches thick.
Minimum reinforcement of the floor slab should consist of No. 3 bars at 18-inches on center
in both directions, due to the presence of potentially liquefiable soils. The actual floor slab
reinforcement should be determined by the structural engineer, based on the imposed slab

loading.
e Modules of Subgrade Reaction: 150 psifin
Pavements
ASPHALT PAVEMENTS (R = 50)
Thickness (inches)
. Parking Auto Drive Truck Traffic
Materials Stalls Lanes
(T =4.0) | (T1=5.0) (TI = 6.0) (TI =7.0) (TI = 8.0)
Asphalt Concrete 3 3 34 4 5
Aggregate Base 3 3 4 5 5
Compacted Subgrade 12 12 12 12 12
PORTLAND CEMENT CONCRETE PAVEMENTS
Thickness (inches)
Materials Autos Parking and Truck Traffic
Light Truck Traffic
(T1 = 5.0 & 6.0) (TI=7.0) (TI = 8.0)
PCC 5 6 7
Compacted Subgrade 12 12 12

(95% minimum compaction)

SoCalGeo /g

SOUTHERN
CALTFORNIA
GEOTECHNICAL

e

Proposed Commercial/Industrial Building — San Bernardino, CA
Project No. 15G190-1
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No.
15P356, dated August 25, 2015. 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 slab, and
parking lot pavements along with site preparation recommendations and construction
considerations for the proposed development. Based on the location of the subject site, this
investigation also included a site specific liquefaction evaluation. The evaluation of the
environmental aspects of this site was beyond the scope of services for this geotechnical
investigation.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
S CALIFORNIA Project No. 15G190-1
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located on the north side of East Central Avenue, approximately 290 feet west
of the intersection of East Central Avenue and South Waterman Avenue, at the street address of
270 East Central Avenue in San Bernardino, California. The site is bounded to the north by an
existing commercial/industrial building, to the east by an office complex and self-storage facility,
to the south by East Central Avenue, and to the west by a commercial/industrial building. 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 a rectangular-shaped parcel, 5.24+ acres in size. The site is currently vacant
and undeveloped. The ground surface cover consists of exposed soil with moderate native grass
and weed growth. Several trees and dense grass and weed growth are present along the
southern property line.

Topographic information was not available at the time of this report. Based on visual
observations made at the time of our subsurface investigation, the site topography dips gently
downward to the west at an estimated gradient of less than 1 percent. There appears to be less
than 4+ feet of elevation differential across the subject site.

3.2 Proposed Development

Based on the overall site plan prepared by HPA Architecture, the site will be developed with one
(1) commercial/industrial building. The building will occupy the majority of the site and will be
106,375 ft*in size. Dock high doors and a truck court will be constructed along the eastern side
of the building. The building will be surrounded by asphaltic concrete pavements for parking and
drive lanes and Portland cement concrete (PCC) in the truck court areas. Landscape planters will
be located along the perimeter of the site and within the parking lot areas.

Detailed structural information was not available at the time. It is assumed that the new building
will be concrete tilt-up construction, presumably supported on conventional shallow foundations
and a concrete slab-on-grade floor. Based on the assumed construction, maximum column and
wall loads are expected to be on the order of 100 kips and 3 to 4 kips per linear foot,
respectively.

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 assumed topography, cuts
and fills of up to 3 to 4+ feet are expected to be necessary to achieve the proposed building pad
grades.

e SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
- SoCalGeo / CALIFORNIA Project No. 15G190-1
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3.3 Previous Studies

Southern California Geotechnical, Inc. (SCG) previously performed the referenced geotechnical
investigation for the subject site, dated June 13, 2006. At the time of the referenced report, the
proposed development comprised a total of ten (10) new commercial buildings ranging from
7,100+ to 14,255+ ft2 in size. The referenced report was developed using the 1997 Uniform
Building Code (UBC) and 2001 California Building Code (CBC). The results of the geotechnical
investigation are documented in the referenced report.

During the subsurface exploration for this study, a total of ten (10) borings were drilled to
depths of 10 to 50+ feet below existing site grades. Artificial fill soils were encountered at most
of the boring locations extending to depths up to 5+ feet. The fill soils consisted of loose to
medium dense silty fine sands and fine to medium sands. Native alluvium was encountered
beneath the fill soils or at the ground surface at all of the boring locations. The native alluvium
consisted of loose to medium dense silty fine sands and fine sandy silts extending to depths of
10+ feet. At greater depths, the alluvium consisted of medium dense to dense sands with
varying silt and gravel content, extending to the maximum depth explored of 50+ feet.
Groundwater was not encountered during the previous drilling operation and groundwater was
considered to have been present at a depth in excess of 50+ feet. However, the depth to the
historic high groundwater in the area is 10+ feet (Matti and Carson). The boring logs and some
of the laboratory test results from the previous report are included in the Appendix G of this
report.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration conducted for this project consisted of two (2) borings advanced to
depths of 50+ feet below currently existing site grades. Both of the borings were logged during
drilling by a member of our staff. In addition, ten (10) borings were also performed at the
subject site as part of the referenced geotechnical investigation.

The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling.
Relatively undisturbed soil 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. Boring logs for the referenced previous study are included in Appendix G.

4.2 Geotechnical Conditions

Alluvium

Native alluvial soils were encountered at the ground surface at both of the boring locations. The
alluvium generally consists of loose to dense silty fine sands, fine to medium sands and fine
sandy silts extending to the maximum depth explored of 50 feet. Boring No. B-11 encountered a
layer of very dense fine to coarse sandy gravel between depths of 17 and 22+ feet. Both borings
also encountered layers of stiff to very stiff silty clays and clayey silts between depths of 24 and
32+ feet.

Groundwater

Wet soils were encountered at Boring No. B-12 between depths of 3312 to 37+ feet below
existing site grades. However, samples taken below this depth possess a drier appearance
without free water and samples obtained below 42+ feet possess relatively low moisture
contents. Therefore groundwater encountered between depths of 334 to 37+ feet is considered
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to be perched groundwater. As previously mentioned, the historic high groundwater in the area
(Matti and Carson) is 10+ feet.
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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.

Dry 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-4 in Appendix C of this report.

Grain Size Analysis

Limited grain size analyses have been performed on several selected samples, in accordance
with ASTM D-1140. These samples were washed over a #200 sieve to determine the percentage
of fine-grained material in each sample, which is defined as the material which passes the #200
sieve. 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 laboratory tests
are shown on the attached boring logs.

Atterberg Limits

Atterberg Limits testing (ASTM D-4318) was performed on selected samples of various soil strata
encountered at the site. This test is used to determine the Liquid Limit and Plastic Limit of the
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soil. The Plasticity Index is the difference between the two limits. Plasticity Index is a general
indicator of the expansive potential of the soil, with higher numbers indicating higher expansive
potential. Soils with a PI greater than 25 are considered to have a high plasticity, and a high
expansion potential. Soils with a PI greater than 18 are not considered to be susceptible to
liquefaction when the moisture content of the soil is less than 80 percent of the liquid limit. The
results of the Atterberg Limits testing are presented on the boring logs.

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 results of the soluble sulfate testing are presented below, and
are discussed further in a subsequent section of this report.

Sample Identification Soluble Sulfates (%) ACI Classification
B-11 @ 0 to 5 feet 0.002 Negligible
B-12 @ 0 to 5 feet 0.009 Negligible

Maximum Dry Density and Optimum Moisture Content

A representative bulk sample was tested for its maximum dry density and optimum moisture
content. The results have been obtained using the Modified Proctor procedure, per ASTM D-
1557. These tests are generally used to compare the in-situ densities of undisturbed field
samples, and for later compaction testing. Additional testing of other soil type or soil mixes may
be necessary at a later date. The results of the testing are plotted on Plate C-5 in Appendix C of
this report.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
CALIFORNIA Project No. 15G190-1

4 S ; Page ©
v GEOTECHNICAL




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
structure 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

The 2013 California Building Code (CBC) was adopted by all municipalities within Southern
California on January 1, 2014. 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 Designh 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 as Plate E-1 in Appendix E of this
report. A copy of the Design Response Spectrum, as generated by the USGS application is also
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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 2.291
Mapped Spectral Acceleration at 1.0 sec Period S 1.046
Site Class F*
Site Modified Spectral Acceleration at 0.2 sec Period Sus 2.291
Site Modified Spectral Acceleration at 1.0 sec Period Sm1 1.568
Design Spectral Acceleration at 0.2 sec Period Sps 1.527
Design Spectral Acceleration at 1.0 sec Period Sh1 1.046

*The 2013 CBC requires that Site Class F be assigned to any profile containing soils vulnerable to potential failure or collapse under
seismic loading, such as liquefiable soils. For Site Class F, the site coefficients are to be determined in accordance with Section 11.4.7
of ASCE 7-10. However, Section 20.3.1 of ASCE 7-10 indicates that for sites with structures having a fundamental period of vibration
equal to or less than 0.5 seconds, the site coefficient factors (F, and F,) may be determined using the standard procedures. The

seismic_design_parameters tabulated above were calculated using the site coefficient factors for Site Class D, assuming that the
fundamental period of the structure is less than 0.5 seconds. However, the results of the liquefaction evaluation indicate that the
subject site is underlain by potentially liquefiable soils. Therefore, if the proposed structure has a fundamental period greater than
0.5 seconds, a site specific seismic hazards analysis would be required and additional subsurface exploration would be necessary.

Ground Motion Parameters

For the purposes of the updated liquefaction analysis performed for this study, we utilized a site
acceleration consistent with maximum considered earthquake ground motions, as required by
the 2013 CBC. The peak ground acceleration (PGA) was determined in accordance with Section
11.8.3 of ASCE 7-10. The parameter PGAy is the maximum considered earthquake geometric
mean (MCEg) PGA, multiplied by the appropriate site coefficient from Table 11.8-1 of ASCE 7-10.
The web-based software application U.S. Seismic Design Maps (described in the previous
section) was used to determine PGAy, which is 0.882g. A portion of the program output is
included as Plate 2 of this report. An associated earthquake magnitude was obtained from the
2008 USGS Interactive Deaggregation application available on the USGS website. The
deaggregated modal magnitude is 7.6, based on the peak ground acceleration and NEHRP soil
classification D.

Liguefaction

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. Map FH30C for the San Bernardino South Quadrangle indicates that the subject site is
located within a zone of high liquefaction susceptibility. Therefore, the scope of this geotechnical
investigation was expanded to include a site-specific liquefaction evaluation.

Liquefaction is the loss of 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
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groundwater table elevation, soil type and plasticity characteristics, relative density of the soil,
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). Non-sensitive clayey (cohesive) soils which possess a plasticity index of
at least 18 (Bray and Sancio, 2006) are generally not considered to be susceptible to
liquefaction, nor are those soils which are above the historic static groundwater table.

The liquefaction analysis was conducted in accordance with the requirements of Special
Publication 117A (CDMG, 2008), and currently accepted practice (SCEC, 1997). The liquefaction
potential of the subject site was evaluated using the empirical method developed by Boulanger
and Idriss (Boulanger and Idriss, 2008). This method predicts the earthquake-induced
liquefaction potential of the site based on a given design earthquake magnitude and peak
ground acceleration at the subject site. This procedure essentially compares the cyclic resistance
ratio (CRR) [the cyclic stress ratio required to induce liquefaction for a cohesionless soil stratum
at a given depth] with the earthquake-induced cyclic stress ratio (CSR) at that depth from a
specified design earthquake (defined by a peak ground surface acceleration and an associated
earthquake moment magnitude). CRR is determined as a function of the corrected SPT N-value
(Ny)so-cs, adjusted for fines content. The factor of safety against liquefaction is defined as
CRR/CSR. Based on Special Publication 117A, a factor of safety of at least 1.3 is required in
order to demonstrate that a given soil stratum is non-liquefiable. Additionally, in accordance with
Special Publication 117A, clayey soils which do not meet the criteria for liquefiable soils defined
by Bray and Sancio (2006), loose soils with a plasticity index (PI) less than 12 and moisture
content greater than 85% of the liquid limit, are considered to be insusceptible to liquefaction.
Non-sensitive soils with a PI greater than 18 are also considered non-liquefiable.

As part of the liquefaction evaluation, Boring Nos. B-11 and B-12 were extended to depths of
50+ feet. The historic high groundwater depth was obtained from Liquefaction Susceptibility in
the San Bernardino Valley and Vicinity, Southern California-A Regional Evaluation, USGS Bulletin
1898 (Matti and Carson), which indicates a historic high groundwater depth at the subject site of
approximately 10 feet. Therefore, the historic high groundwater table was considered to be 10
feet for the liquefaction evaluation.

The liquefaction analysis procedure is tabulated on the spreadsheet forms included in Appendix
F of this report. The liquefaction potential of the site was analyzed utilizing a PGAw of 0.882g for
a magnitude 7.6 seismic event.

If liquefiable soils are identified, the potential settlements that could occur as a result of
liquefaction are determined using the equation for volumetric strain due to post-cyclic
reconsolidation (Yoshimine et. al, 2006). This procedure uses an empirical relationship between
the induced cyclic shear strain and the corrected N-value to determine the expected volumetric
strain of saturated sands subjected to earthquake shaking. This analysis is also documented on
the spreadsheets included in Appendix F.

SoCalGeo
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Conclusions and Recommendations

The results of the liquefaction analysis have identified potentially liquefiable soils at the site.
Several potentially liquefiable strata are located at various depths between 92 and 44Y2+ feet
at both borings. Soils which are located ahove the historic groundwater table, or possess factors
of safety in excess of 1.3 are considered non-liquefiable. The silty clay and clayey silt strata
encountered between depths of 27 to 32+ feet at Boring No B-11 and at depths of 24 to 27 and
29 to 32+ feet at Boring No. B-12 are considered non-liquefiable due to their cohesive
characteristics and the results of the Atterberg limits testing with respect to the criteria of Bray
and Sancio (2006). Settlement analyses were conducted for each of the potentially liquefiable
strata.

Based on the settlement analysis (also tabulated on the spreadsheets in Appendix F) total
dynamic (liquefaction induced) settlements of 3.13 to 3.19+ inches are expected at Boring Nos.
B-11 and B-12, respectively, during the design level earthquake. Based on similar settlements at
both boring locations, the site is generally expected to settle somewhat uniformly during a
liquefaction inducing seismic event. However, based on standard engineering practice,
differential settlements of up to 1%+ inches should be considered at the site. The estimated
differential settlement could be assumed to occur across a distance of 50 feet, indicating a
maximum angular distortion of approximately 0.0025 inches per inch. These settlements are
considered to be within the structural tolerances of a typical building supported on a shallow
foundation system. However, it should be noted that minor to moderate repairs, including repair
of damaged drywall and stucco, etc., could be required after the occurrence of liquefaction-
induced settlements.

The use of a shallow foundation system, as described in this report, is typical for buildings of this
type, where they are underlain by the extent of liquefiable soils encountered at this site. The
post-liquefaction damage that could occur within the building proposed for this site will also be
typical of similar buildings in the vicinity of this project. However, if the owner determines that
this level of potential damage is not acceptable, other geotechnical and structural options are
available, including the use of ground improvement, deep foundations or a mat foundation.

6.2 Geotechnical Design Considerations

General

The near surface soils consist of artificial fill materials and native alluvial soils. Artificial fill
materials extend to depths of 22 to 5+ feet at the boring locations. The near-surface fill and
alluvium possess variable strengths and densities and are therefore not considered suitable for
support of the proposed structure in their current state. Additionally, based on the results of
consolidation/collapse testing, the undocumented fill soils possess a moderate potential for
collapse. Based on these conditions, remedial grading is considered warranted within the
proposed building area in order to remove the artificial fill in its entirety and replace the upper
portion of the alluvial soils as compacted structural fill.
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As discussed in a previous section of this report, potentially liquefiable soils were identified at
this site. The presence of the recommended layer of newly placed compacted structural fill
above these liquefiable soils will help to reduce surface manifestations that could occur as a
result of liquefaction. The foundation design recommendations presented in the subsequent
sections of this report also contain recommendations to provide additional rigidity in order to
reduce the potential effects of differential settlement that could occur as a result of liquefaction.

Settlement

The recommended remedial grading will remove the collapsible, variable density, undocumented
fill soils and a portion of the near-surface variable strength alluvial soils. These materials will be
replaced as compacted structural fill. The native soils that will remain in place below the
recommended depth of overexcavation generally possess favorable consolidation characteristics
and will not be subject to significant load increases from the foundations of the new structure.
Provided that the recommended remedial grading is completed, the post-construction static
settlement of the proposed structure is 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). Based on these test results, no design considerations related to
expansive soils are considered warranted for this site. All imported fill soils should have very low
expansive characteristics.

Soluble Sulfates

The results of the soluble sulfate testing indicate that the selected samples of the on-site soils
contain negligible concentrations of soluble sulfates, in accordance with American Concrete
Institute (ACI) guidelines. Therefore, specialized concrete mix designs are not considered to be
necessary, with regard to sulfate protection purposes. It is, however, recommended that
additional soluble sulfate testing be conducted at the completion of rough grading to verify the
soluble sulfate concentrations of the soils which are present at pad grade within the building
area.

Shrinkage/Subsidence

Removal and recompaction of the near surface native soils is estimated to result in an average
shrinkage of 10 to 15 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
dependant 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

Grading and foundation plans were not available at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary grading and foundation 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

Initial site stripping should include removal of any surficial vegetation. This should include any
weeds, grasses, shrubs, and trees. Root balls associated with the trees should be removed in
their entirety, and the resultant excavation should be backfilled with compacted structural fill
soils. The actual extent of site stripping should be determined in the field by the geotechnical
engineer, based on the organic content and stability of the materials encountered.

Treatment of Existing Soils: Building Pad

Remedial grading should be performed within the proposed building area in order to remove the
artificial fill materials and the upper portion of the alluvial soils. Based on conditions encountered
at the boring locations, the existing soils within the proposed building area are recommended to
be overexcavated to a depth of at least 5 feet below the proposed building pad subgrade
elevation and to a depth of at least 5 feet below existing grade, whichever is greater. The depth
of the overexcavation should also extend to a depth sufficient to remove all artificial fill soils.
Within the influence zones of the new foundations, the overexcavation should extend to a depth
of at least 3 feet below proposed foundation bearing grade.

The overexcavation areas should extend at least 5 feet beyond the building perimeter and
foundations, 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
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.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
CALIFORNIA Project No. 15G190-1

1 Page 15
v GEOTECHNICAL




A zone of moist to very moist silty clay and clayey silt was encountered at Boring No. B-9, at
depths of 6'4 to 8- feet. Similar soils may be present at other locations that were not explored
by the borings. If these soils are exposed during grading, some subgrade instability may result.
Drying of these soils may be feasible, if grading occurs during a period of relatively dry weather.
If not, additional overexcavation and/or stabilization may be required.

After a suitable overexcavation subgrade has been achieved, the exposed soils should be
scarified to a depth of at least 12 inches, moisture treated to 2 percent above optimum moisture
content. 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 any proposed retaining and site walls should be
overexcavated to a depth of 2 feet below foundation bearing grade and replaced as compacted
structural fill as discussed above for the proposed building pad. Any undocumented fill soils
within any of these foundation areas should be removed in their entirety. 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, as discussed for
the building areas. The previously excavated soils may then be replaced as compacted structural
fill,

Treatment of Existing Soils: Parking and Drive Areas

Based on economic considerations, overexcavation of the existing soils in the new parking and
drive 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 and drive 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. Any such materials should be removed to a level of firm and unyielding soil. The
exposed subgrade soils should then be scarified to a depth of 12+ inches, moisture conditioned
to at least 2 to 4 percent above the optimum moisture content, and recompacted to at least 90
percent of the ASTM D-1557 maximum dry density. Based on the presence of variable strength
surficial soils throughout the site, it is expected that 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 area 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 completely mitigate the extent of
undocumented fill soils or collapsible native alluvium 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 area should be graded in a
manner similar to that described for the building area.
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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.

o All grading and fill placement activities should be completed in accordance with the
requirements of the 2013 CBC and the grading code of the City of San Bernardino.

e All 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).
It is recommended that materials in excess of 3 inches in size not be used for utility trench
backfill. Compacted trench backfill should conform to the requirements of the local grading code,
and more restrictive requirements may be indicated by City 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.

6.4 Construction Considerations

Excavation Considerations

The near surface soils generally consist of fine sands and silty 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:lv. Deeper
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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 be present at a depth in excess of 50+

feet and perched groundwater was present at depths greater than 32+ 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 fill and near surface alluvial soils.
These new structural fill soils are expected to extend to depths of at least 3 feet below proposed
foundation bearing grade, underlain by 1+ foot of additional soil that has been densified and
moisture conditioned in place. Based on this subsurface profile, the proposed structure may be
supported on shallow foundations.

Foundation Design Parameters

New square and rectangular footings may be designed as follows:
o 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: Six (6) No. 5 rebars (3
top and 3 bottom) in strip footings, due to the presence of potentially liquefiable
soils.

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.

The allowable bearing pressures presented above may be increased by 1/3 when considering
short duration wind or seismic loads. The minimum steel reinforcement recommended above is
based on standard geotechnical practice. Additional rigidity may be necessary for structural
considerations, or to resist the effects of the liquefaction-induced differential settlements, as
discussed in Section 6.1. The actual design of the foundations should be determined by the
structural engineer.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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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. These
settlements are in addition to the liquefaction-induced settlements previously discussed in
Section 6.1 of this report. However, the likelihood of these two settlements combining is
considered remote. The static settlements are expected to occur in a relatively short period of
time after the building loads being applied to the foundations, during and immediately
subsequent to construction. It should be noted that the projected potential dynamic settlement
is related to a major seismic event and a conservative historic high groundwater level.

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:

o 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 2500 Ibs/ft>.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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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 5 feet below proposed finished pad grade. Based on
geotechnical considerations, the floor slab may be designed as follows:

e  Minimum slab thickness: 6 inches.
e Modulus of Subgrade Reaction: k = 150 psi/in.

e Minimum slab reinforcement: Minimum slab reinforcement: No. 3 bars at 18 inches
on-center, in both directions, due to the liquefaction potential of the encountered
soils. The actual floor slab reinforcement should be determined by the structural
engineer, based on the imposed loading.

e Slab underlayment: A moisture vapor barrier should be constructed below the entire
slab area of the proposed building. 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.

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. The steel reinforcement recommendations presented
above are based on standard geotechnical practice, given the magnitude of predicted
liquefaction-induced settlements, and the structure type proposed for the site. Additional rigidity
may be necessary for structural considerations, or to resist the effects of the liquefaction-
induced differential settlements discussed in Section 6.1.
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6.7 Retaining Wall Design and Construction

Although not indicated on the site plan, the proposed development may require some small
retaining walls (less than 5+ feet in height) to facilitate the new site grades and in loading dock
areas.

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. We have provided parameters
assuming the use of on-site soils for retaining wall backfill. The near surface soils generally
consist of fine sands and silty fine sands. Based on their classifications, the sand and silty sand
materials are expected to possess a friction angle of at least 30 degrees when compacted to 90
percent of the ASTM-1557 maximum dry density.

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—éiifteyssaannd;sand
Internal Friction Angle (¢) 30°
Unit Weight 120 Ibs/ft?
ey sl
Equivalent Fluid p(\%t;]\:livct())angll;c’:lcl))n 65 Ibs/ft
i L o

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.

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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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.

Seismic Lateral Earth Pressures

In accordance with the 2013 CBC, any retaining walls more than 6 feet in height must be
designed for seismic lateral earth pressures. If walls 6 feet or more are required for this site, the
geotechnical engineer should be contacted for supplementary seismic lateral earth pressure
recommendations.

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

On-site soils may be used to backfill the retaining walls. However, all backfill material placed
within 3 feet of the back wall face should have a particle size no greater than 3 inches. The
retaining wall backfill materials should be well graded.

It is recommended that a properly installed prefabricated drainage composite such as the
MiraDRAIN 6000XL (or approved equivalent), which is specifically designed for use behind
retaining walls be used. If the drainage composite material is 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. The
drainage composite should be separated from the backfill soils by a suitable geotextile, approved
by the geotechnical engineer.

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).
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.

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:

e 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

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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include a one cubic foot gravel pocket surrounded by a suitable geotextile 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.

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 sands and fine sands. These soils are
considered to possess good pavement support characteristics with estimated R-values 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.

= SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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Traffic Index No. of Heavy Trucks per Day
4.0 0
5.0 1
6.0 3
7.0 11
8.0 35

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.

ASPHALT PAVEMENTS (R = 50)

Thickness (inches)
Truck Traffic

) Parking Auto Drive
Materials Stalls Lanes
(TI = 40) (TI = 50) (TI = 60) (T.[ = 7.0) (T.[ = 80)

Asphalt Concrete 3 3 312 4 5
Aggregate Base 3 3 4 5 5
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 Autos Parking and Truck Traffic
Light Truck Traffic
(TI = 5.0 & 6.0) (TI =7.0) (TI = 8.0)
PCC 5 6 7

Compacted Subgrade
(95% minimum compaction)

12 12 12

SOUTHERN Proposed Commercial/Industrial Building — San Bernardino, CA
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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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GRAPHICAL
SAMPLE TYPE A MBOL SAMPLE DESCRIPTION

AUGER SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH, (DISTURBED)

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
eo RE DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

GRAB

EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE

W SOIL SAMPLE TAKEN WITH NO SPECIALIZED
GROUND SURFACE. (DISTURBED)

CALTFORNIA SAMPLER: 2-£/2 INCH 1.D. SPLIT BARREL
Cs SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.

DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT
NSR RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR

ROCK MATERIAL.

STANDARD PENETRATION TEST: SAMPLER IS A 1.4
SPT INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18
INCHES WITH THE SPT HAMMER. (DISTURBED)

SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE
SH TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED.
(UNDISTURBED)

VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING
VANE A4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT
CLAYS-NO SAMPLE RECOVERED.

COLUMMN DESCRIPTIONS

DEPTH: bistance in feet below the ground susface.
SAMPLE: Sample Type as depicted above,
BLOW COUNT.: 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,

POCKET PEN.: Approximate shear strength of a cohesive soil sample as measured by pocket
penetrometer,

GRAPHIC LOG: Graphic Soil Symbol as depicted on the following page.

DRY DENSITY: Dry density of an undisturbed or relatively undisturbed sample in Ibs/ft.

MOISTURE CONTENT: Moisture content of a soil sample, expressed as a percentage of the dry weight.

LIQUID LIMIT: The moisture content above which a soil behaves as a figuid.

PLASTIC LIMIT: The moisture content above which a soil behaves as a plastic.

PASSING #200 SYEVE: The percentage of the sample finer than the #200 standard sieve.

UNCONFINED SHEAR: The shear strength of a cohesive soil sample, as measured in the unconfined state.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN B %f v p WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS %'y Jo'e GW | &
AND P ¢ =
0
GRSA(XIEIS_LY o (320 (Y POORLY-GRADED GRAVELS,
(UTTLE ORNOFINES) [, 5L 0N GP GRAVEL - SAND MIXTURES, LITTLE
LO O OQ\D OR NO FINES
Q Q o]
COARSE I P
GRAINED ORE THAN 50% GRAVELS WITH | A y SDQ GM SILTY GRAVELS, GRAVEL - SAND -
MORE 50% =) S SILT MIXTURES
SOILS OF COARSE FINES L0000
FRACTION e 10
RETAINED ON NO. 77
4 SIEVE {APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
RIS WELL-GRADED SANDS, GRAVELLY
MORE THAN 50% SAND CLEAN SANDS  [ereais SW SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND .
LARGER THAN SANDY
NO. 200 SIEVE SOILS 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
GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
CLAYS LEAN CLAYS
SOILS 22
e — — - oL ORGANIC SILTS AND ORGANIC
- — SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MiH DIATOMACEOUS FINE SAND OR
SMALLER THAN
SILTY SOILS
NO. 200 SIEVE
SIZE
SILTS 7
AND LIQUID LINIT CH INODRGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS //)
L ACACACAACA A A A]
AR OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
P ACACA A A A_A KA
b AA A A A B A
IR ST NN PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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Consolidation/Collapse Test Results

Water Added

at 1600 psf

Consolidation Strain (%)
[e=]
|
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16 1

18

0.1 1

10
Load (ksf)

100

Classification: - ALLUVIUM: Light Gray Brown fine Sand, trace medium Sand

Project No. 15G190
PLATE C-1

Boring Number: B-12 Initial Moisture Content (%) 5
Sample Number: - Final Moisture Content (%) 21
Depth (ft) 3to4 Initial Dry Density (pcf) 90.1
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 101.0
Specimen Thickness (in) 1.0 Percent Collapse (%) 2.49
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Consolidation/Collapse Test Resulis
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Classification: Brown fine Sandy Silt, trace medium Sand
Boring Number: B-12 Initial Moisture Content (%) 15
Sample Number: --- Final Moisture Content (%) 23
Depth (ft) 5t06 Initial Dry Density (pcf) 88.1
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 86.9
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.28
Proposed Commercial/Industrial Building . — SOUTHERN
San Bernardino, California _?’OcalGeD, CALIFORNIA
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Consolidation/Collapse Test Results
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Classification: Light Gray Brown fine Sand, little Sand
Boring Number: B-12 Initial Moisture Content (%) 5
Sample Number; Final Moisture Content (%) 27
Depth (ft) 7108 Initial Dry Density (pcf) 82.6
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 90.0
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.34

Proposed Commercial/Industrial Building
San Bernardino, California
Project No. 15G190
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Consolidation/Collapse Test Results

PLATE C- 4
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Load (ksf)
Classification: Light Gray Brown Silty fine Sand
Boring Number: B-12 Initial Moisture Content (%) 15
Sample Number: - Final Moisture Content (%) 23
Depth (ft) 910 10 Initial Dry Density (pcf) 81.2
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 92.2
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.75
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Project No. 15G190
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Moisture/Density Relationship
ASTM D-1557
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Grading Guide Specifications Page 1

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

The Earthwork Contractor is responsible for the satisfactory compietion of all earthwork in
accordance with the plans and geotechnical reports, and in accordance with city, county,
and applicable building codes.

The Geotechnical Engineer Is the representative of the Owner/Builder for the purpose of
imptementing 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 persennel employed by
the Contractor.

The Earthwork Contractor is reguired 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.

The Earthwork Contractor is reguired 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.

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. It is the Earthwork Contractor's responsibility to notify the Geotechnical Engineer
of areas that are ready for inspection.

Fxcavation, 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

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,

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
Cwner/Builder should be notified immediately.
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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.

Underground structures such as basements, cesspools or septic disposal systems, mining
shafts, tunnels, wells and pipelines should be removed under the inspection of the
Gectechnical 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.

Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered
unsuitable by the Geotechnical Engineer should be removed prior to fill placement.

Remaining voids created during site clearing caused by removal of trees, foundations
basements, irrigation facilities, etc., should be excavated and filled with compacted fill.

Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of
10 to 12 inches, moisture conditioned and compacted

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

Soif 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 Gectechnicai 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 (EI) 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 hoted below.

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.

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 Geotechnicat Engineer.

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:

s Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15
feat 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.

o  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 matetials 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  Subseguent 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.

« 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.

= 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.

¢ Each layer shoukd be molisture conditioned to optimum maisture 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.

s 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.

»  Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet
and rebullt 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 butiresses or stabilizations should be overexcavated to a
depth of 3 feet and rebuiit with uniform, more cohesive compacted fill to impede moisture
penetration.

o 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 Jateral 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 horizontalty 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 infiuence 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 stopes 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 governmeantal 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 solls and into bedrock or suitable material. Soils
should be removed from the transition zone between the cut and fill portions {see Plate D-
23,

All cut stopes 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 J4-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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COMPETENT MATERIAL

CUT/FILL CONTACT TO BE
SHOWN ON "AS-BUILT"

NATURAL GRADE

—
—_—

CUT SLOPE

—_—

——

CUT SLOPE TO BE CONSTRUCTED
PRIOR TO PLACEMENT OF FILL

NEW COMPACTED FILL

CUT/FILL CONTACT SHOWN

ON GRADING PLAN

l

BEDROCK OR APPROVED
COMPETENT MATERIAL

KEYWAY IN COMPETENT MATERIAL
MINIMUM WIDTH OF 15 FEET OR AS
RECOMMENDED BY THE GEOTECHNICAL
ENGINEER. KEYWAY MAY NOT BE
REQUIRED IF FILL SLOPE IS LESS THAN 5
FEET IN HEIGHT AS RECOMMENDED BY
THE GEOTECHNICAL ENGINEER.

e e YT

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

‘L MINIMUM 1' TILT BACK

OR 2% SLOPE
(WHICHEVER IS GREATER)

FILL ABOVE CUT SLOPE DETAIL
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COMPACTED FILL /

NATURAL GROUND —

WSS

FIRM NATIVE SOIL/BEDROCK

18" MIN.

4 4 4 " ,
2" s & v gl

MINUS 1" CRUSHED ROCK COMPLETELY
SURROUNDED BY FILTER FABRIC, OR

CLASS Il PERMEABLE MATERIAL

PIPE DEPTH OF FILL
MATERIAL OVER SUBDRAIN
ADS (CORRUGATED POLETHYLENE) 8
TRANSITE UNDERDRAIN 20
PVC OR ABS: SDR 35 35
SDR 21 100

F—— 18" MIN. ———==—

6" DIAMETER PERFORATED PIPE - MINIMUM 1% SLOPE

L 4" MIN.

SCHEMATIC ONLY
NOT TO SCALE
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FINISHED SLOPE FACE

OVERFILL REQUIREMENTS
PER GRADING GUIDE SPECIFICATIONS

TOE OF SLOPE SHOWN
ON GRADING PLAN
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PLACE COMPACTED BACKFILL
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ENGINEER. KEYWAY MAY NOT BE REQUIRED
IF FILL SLOPE IS LESS THAN 5' IN HEIGHT
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ENGINEER.

NOTE:

BENCHING SHALL BE REQUIRED
WHEN NATURAL SLOPES ARE
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OR WHEN RECOMMENDED BY
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FILL ABOVE NATURAL SLOPE DETAIL

GRADING GUIDE SPECIFICATIONS

NOT TO SCALE
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3' TYPICAL
BLANKET FILL IF RECOMMENDED —
BY THE GEOTECHNICAL ENGINEER

TOP WIDTH OF FILL
AS SPECIFIED BY THE
GEOTECHNICAL ENGINEER

COMPETENT MATERIAL ACCEPTABLE
TO THE SOIL ENGINEER

COMPACTED FILL

FACE OF FINISHED SLOPE

10' TYP.

BENCHING DIMENSIONS IN ACCORDANCE
+ WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

—L MINIMUM 1' TILT BACK

2' MINIMUM - OR 2% SLOPE
KEY DEPTH KEYWAY WIDTH, AS SPECIFIED (WHICHEVER IS GREATER)

BY THE GEOTECHNICAL ENGINEER

STABILIZATION FILL DETAIL
GRADING GUIDE SPECIFICATIONS
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DESIGN FINISH SLOPE

OUTLETS TO BE SPACED

AT 100" MAXIMUM INTERVALS.
EXTEND 12 INCHES

BEYOND FACE OF SLOPE

AT TIME OF ROUGH GRADING
CONSTRUCTION.

BUTTRESS OR

SIDEHILL FILL \

L 2sMex]

BLANKET FILL IF RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

——

15' MAX.

2'CLEAR —

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION
OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323)

SIEVE SIZE PERCENTAGE PASSING

1" 100

3/4" 90-100

3/8" 40-100

NO. 4 25-40

NO. 8 18-33
NO. 30 5-15
NO. 50 0-7
NO. 200 0-3

OUTLET PIPE TO BE CON-
NECTED TO SUBDRAIN PIPE
WITH TEE OR ELBOW

4-INCH DIAMETER NON-PERFORATED
OUTLET PIPE TO BE LOCATED IN FIELD
BY THE SOIL ENGINEER.

"GRAVEL" TO MEET FOLLOWING SPECIFICATION OR
APPROVED EQUIVALENT:

MAXIMUM
SIEVE SIZE PERCENTAGE PASSING
112" 100
NO. 4 50
NO. 200 8

SAND EQUIVALENT = MINIMUM OF 50

FILTER MATERIAL - MINIMUM OF FIVE
CUBIC FEET PER FOOT OF PIPE. SEE
ABOVE FOR FILTER MATERIAL SPECIFICATION.

i ALTERNATIVE: IN LIEU OF FILTER MATERIAL

FIVE CUBIC FEET OF GRAVEL

PER FOOT OF PIPE MAY BE ENCASED
IN FILTER FABRIC. SEE ABOVE FOR
GRAVEL SPECIFICATION.

FILTER FABRIC SHALL BE MIRAFI 140
OR EQUIVALENT. FILTER FABRIC SHALL
BE LAPPED A MINIMUM OF 12 INCHES
L_ON ALL JOINTS.

\— MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH

A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM

DETAIL "A"

OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED

WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE.

NOTES:
1. TRENCH FOR OUTLET PIPES TO BE BACKFILLED
WITH ON-SITE SOIL.

SLOPE FILL SUBDRAINS

GRADING GUIDE SPECIFICATIONS

e SOUTHERN
CALIFORNIA
— GEOTECHNICAL




"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION
OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323)

SIEVE SIZE
1
3/4"
3/8"
NO. 4
NO. 8
NO. 30
NO. 50
NO. 200

MINIMUM ONE FOOT THICK LAYER OF
LOW PERMEABLILITY SOIL IF NOT
COVERED WITH AN IMPERMEABLE SURFACE

MINIMUM ONE FOOT WIDE LAYER OF
FREE DRAINING MATERIAL
(LESS THAN 5% PASSING THE #200 SIEVE)

OR
PROPERLY INSTALLED PREFABRICATED DRAINAGE COMPOSITE
i (MiraDRAIN 6000 OR APPROVED EQUIVALENT).

FILTER MATERIAL - MINIMUM OF TWO
CUBIC FEET PER FOOT OF PIPE. SEE
BELOW FOR FILTER MATERIAL SPECIFICATION.

ALTERNATIVE: IN LIEU OF FILTER MATERIAL
TWO CUBIC FEET OF GRAVEL

PER FOOT OF PIPE MAY BE ENCASED

IN FILTER FABRIC. SEE BELOW FOR
GRAVEL SPECIFICATION.

FILTER FABRIC SHALL BE MIRAFI 140

OR EQUIVALENT. FILTER FABRIC SHALL

BE LAPPED A MINIMUM OF 6 INCHES
L_ON ALL JOINTS.

MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH

A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE.

3 =

4

PERCENTAGE PASSING

100

90-100

40-100

25-40

18-33

5-15
0-7
0-3

"GRAVEL" TO MEET FOLLOWING SPECIFICATION OR
APPROVED EQUIVALENT:

MAXIMUM
SIEVE SIZE PERCENTAGE PASSING
11/2" 100
NO. 4 50
NO. 200 8

SAND EQUIVALENT = MINIMUM OF 50

RETAINING WALL BACKDRAINS
GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN: JAS
CHKD: GKM
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Typical Row of Oversize
Rock Fragments

' 5FEETMINIMUM ,
OFFSET Ead

_ 15FEETM|NIMUM "

Section View

"t A0FEET MINIMUM-

" Typical Row of Oversize ~
© 7 Raock Fragments ————

© . 5FEETMINIMUM ¢

Fill Slope J

Plan View

PLACEMENT OF OVERSIZED MATERIAL

GRADING GUIDE SPECIFICATIONS

NOT TO SCALE
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2 USGS Design Maps Summary Report

User-Specified Input

Report Title Proposed Commercial/Industrial Building
Wed September 16, 2015 21:25:14 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 34,08729°N, 117.28039°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/II1
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For information on how the S5 and S1 values above have been calculated from probabilistic (risk-targeted) and

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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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

From Figure 22-7 ™ PGA = 0.882
Equation (11.8-1): PGA, = FpeaPGA = 1.000 x 0.882 = 0.882 g

Table 11.8-1: Site Coefficient F,,

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class

PGA < 0.10 PGA = 0.20 PGA = 0.30 PGA = 0.40 PGA = 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.882 g, F,;, = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-17 5] Crs = 1.015
From Figure 22-18 (6] Cpy = 0.967

MCE PEAK GROUND ACCELERATION

PROPOSED COMMERCIAL/INDUSTRIAL BUILDING

SAN BERNARDINO, CALIFORNIA

U,
Wy  SOUTHERN
DRAWN: MRM . _SoCalGeo -
CHKD: JAS CALIFORNIA
GG PROJECT
15G190-1 GEOTECHNICAL
PLATE E-2 v ill Nk =T
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Southern Mif@ia Geotechnical BORING NO.

TBL 06G181.GPJ SOCALGED.SDT 6/13/08

JOB NO.: 08G181 DRILLING DATE: 5/30/06 WATER DEPTH: Dry
PROJECT: Cenlral Ave Site B DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 38 {est
LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz |8 EE Elae
i Q = b el STIR TR
b 15 S DESCRIPTION A JLlEE|
4ol | O fia 2|z A E g
B 2 X~ glob (e las{anlllg
BHENGE: £5|82(35(%525)58) 3
& jw| B |lax| 6 SURFACE ELEVATION: - MSL ALIZ0|55|E5|A856 O
T[] ERL: Gray to Dark Gray Brown Sifty fine Sand, foose-damp
8 ! a8 | & El=0@ 005
I L Bark Browa fine Sand, trace medium Sand, Te S, )
14 Wi trace Brick and Asphalt fragments, loose-dry %4 | 8
5 ALLUVIUM: Orange Brown fine Sand, stighlly porous, A R
11 lbose-damp - o0 | B
" Dark Gray Brown Silty fine Sand, frace Iron oxide stalning, ]
19 medium dense-damp 97 | 9
ALLUVIUM: Fight Brown fine Sand, medium dense-dry to 3
damp
22 101] 4
10 - E
Brown Silty fine Sand, medium dense-damp
X 19 ] 9 21
15 . &
< AELUMIOM: Gray Brown fine to medium Sand, trace fine
s Gravel, medium dense-dry
21 o1 3 4
20 o . ]
ALLUVIUM: Gray to Green Gray Silty Clay, some fine Sand,
] stiff-very moist
X g |10 % 56 59
25 +1 %- 1 .
%
I141  ALLUMIUM: Interbedded Dark Gray Clayey Silt with Slity fine
ENER! Sand, very stiff to medium dense-very moist
25 ShES 44 50
30 ARE A - -
ALLUVIUM, Brown Silty fine Sand, medium dense-tlamp to
molst
34 12 19

TEST BORING LOG — PLATE B-1a




Southern Galifornia Geotechnical BORING NO.

TEL 06G181.GPJ SOCALGEQ.GOT B/13/08

B-1
JOB NO.: 06G181 DRILLING DATE:  5/30/06 WATER DEPTH: Dry
PROJECT: Central Ave Site B DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 38 feet
LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
,E:. — z 0] K = g\; |
H & o] = & | L.
gl |3k |2 DESCRIPTION 2 g JE2B £
il o = £l 3 Q zw = il
A EIERE: oBlle, b |30|5% =
mZ| 8|8 @ $0|og|as gz|28|8% 3
O |a|@lat| O (Continued) ol|20|55 85 ac¥|5%n 0

ALEUVIUM: Brown Siity fine Sand, medlum dense-damp to
moist

ALEUVIUM: Orange Brown fine to medium Sand, medium
dense-darmp fo moist

20 15 7

ATT7  ALLUVIUM: Gray fine Sandy Silt to Silty fine Sand, medium
40 11|+ dense-moist | 24 36 |

26 TEH _ 21 55

Boring Terminated at 50’

TEST BORING LOG PLATE B-1b




southern Galifornia Geotechnical BORING NO,

B-2

JOB NO.: 0666181
PROJECT:. Cenirat Ave Site B

DRILLING DATE: 5/30/C6

DRILLING METHOD: Holiow Stem Auger

WATER DEPTH: Dry
CAVE DEPTH: 34 fest

TEL 06G181,GPJ SOCALGEQ.GDT 6/13/08

LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS L ABORATORY RESULTS
ez |8 £ | & £ae
iy =z &) b ol g T o
gl 158 |3 DESCRIPTION g |wg olige| &
=l G|k = i |55 Q iz iii
ElElz (¥ e Dﬁ!@p“ﬂ.@.,_icg,"awczj% =
b2 G (80 & A CHESEEIREE g
o |e|l® ez 6 SURFACE ELEVATION: - MSL OLIZ0|OT(R S E% 55 O
X FiLL: Brown Silty fine Sand, trace medium Sand, frace fine
: Graval, loose-dry to damp
11 o 11| 3
11 - i, @ 310 3% feet, Dark Gray Brown fine Sandy Clay, medium a2
sl \stifi-damp
2T le e ALLUVIUM; Light Brown fine o medium Sand, foose-gry
5 17 oot ALLUVIUM: Light Brown fine to coarse Sand and fine to 192 | 2 .
:0::@ coarse Gravel, Iron oxlde stalning, mediun dense-dry
LANN
22 RRSS 10| 1
oy
. BTetets 1
0 38 7 121 1
oot
by
Jojeelt
o
' B
X 27 :a::& 3 8
Bl
15 T :'Q."":A .
)
- ALLUVIUM: Light Brown to Grange Brown fine Sand, medium
dense-dry
30 3 4
20 g
TTTT ALLUVION Dark Gray fine Sandy St to Silly fine Sand, trace
EENE Clay, medium dense-moist to very molst
X 14 SERH! 24 a4
25 - EASNT ;
17 27 54
30 5 .
ALLUVIUM; Dark Gray Silty fine Sand, medium dense-vary
moist
16 S 25 16
0.76 ALLUVILIM: Dark Gray Clayey Silt, little fine Sand, stiff-very 86 a1
TEST BORING LOG PLATE B-2a



BORING NO,

JOB NO,: 06G181 DRILLING DATE: 5/30/06 WATER DEPTH: Dry
PROJECT: Cenfral Ave Site B DRILLING METHOD: Holtow Stem Auger CAVE DEPTH: 34 feet
LOCATION: San Bernardine, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= =z |8 r = Zla -
i Z Q = & i
ps 3 1a |3 DESCRIPTION g |up Wz a i
Tiwl o ik | F G (53 o 2@zt i
Ju i e u xT & Edin |E Zihlgw =
FEifi| 2 (¥~ Ou CloElseihr |8 2e<
G2 9|8y & 26|08 |05 (32|28 04 5
clo|a || 6 (Continued) L0 |55(85 a8 |56 O
molst
W ALLUVIUM: Dark Gray Clayey Silt, fitfle fine Sand, stiff-very
5457 molst
ALLUVIUM: Dark Gray Siity Clay, some fine Sand, stiff fo very
| stiff-very moist
10 |30 % 41 72
/
ok ALLUVIUM: Dark Gray Silty fine Sand, medium dense-very
moist
X 14 25 H
45 +—3 . .
ALLUVIUNM: Fight Brown fine to medium Sand, trace fine
Gravel, dense-dry to damip
45 3 4

Boring Terminated at 50°

TBL 08G181.6PJ SOCALGEQ GDT 6/13/06

TEST BORING LOG PLATE B-2b



Southern Galifornla Geotechnical BORING fé%

JOB NO.: 08G181 DRILLING DATE: 5/30/06 WATER DEPTH: bry
PROJECT: Cenlral Ave Site B DRILLING METHOD: Hellow Stem Auger CAVE DEPTH: 12 fest
LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS

“l_"‘ - = 0] b e ;:Q: 0,

iy b Q b= & ~Wir

Wl g3d g DESCRIPTION 2 |we SulEEl  E
IR L PEla B |z8|2e u
SEIAE 52535122 22/88| £

t 00 [ = I
AlSla |RE] & SURFAGE ELEVATION: -— MSL S R e Pt EEF 3

FILL: Brown Silty fine Sand, frace fine root fibers, loose-damp

<

POSSIBELE FILL: Brown Shty fine Sand to fine Sandy 3ilt,

X 6 ALLUVIUM: Light Brown Siity fine Sand, loose-dry to damp 6
] T ALLUVIUM: Gray Brown fine Sandy Sit, Jitlle Clay,
§ 1i{} Toose-moist 31
10 FHE 1
ALLUVIUM: Light Brown fine Sand, medium dense-dry
18 2

-
g

Boring Temminated at 15'

TBL 06Gi81.GPJ SOCALGEQ.GOT 6/13/06

TEST BORING LOG PLATE B-3



Southern ﬁam@ia Geotechnical BORING NO.

B4

JOB NO. 06G181

PROJECT: Cenlral Ave Site B

DRILLING DATE: 5/30/06
DRILLING METHOD: Hollow Stem Auger

WATER DEPTH: Dry
CAVE DEPTH: 13 fest

TBL 08G161.GPJ SOCALGEC.GDT 6/13/06

LOCATION: San Bemardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | O & = Lla
A z < - 2 =l g,
ui Pl o DESCRIPTION & |wS w2 65 =
Elyl &l o Z2 |5z v (CREL &
T |3 9 [ T % E Bl |E |Z2n|8x g
B3 8 |85 & 5122135 (25185 |85 =
[ rOIOOICEIJ=S|4T
Bls| & |RF & SURFACE ELEVATION: -~ MSL 8E|28|55|75 28|55 3
=) POSSIBLE FILL: Brown Silty fine Sand, loose-dry to damp
X 9
1 ALLUVIUM: Gray Brown to Red Brown Silty fine Sand,
X 8 toose-dry G
5 ]
ALLUVIUM: Orange Brown fine Sand, trace Silf, dense-damp
X 10 to moist 5
10 16
16 i
ALLUVIUM: Gray Brown fine to medium Sand, occasionat fine
| fo coarse Gravel, dense-damp
X 41 3
15 |
38 4
20
Boring Terminated at 20'




y Southern California Geotechnical BORING NO.

i
' JOB NO.: 06G181 DRILLING DATE: 5/30/06 WATER DEPTH: Dy
PROJECT: Central Ave Sita B DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 1% feet
LOCATION: San Bemardino, California LOGGED BY: Daryl Kas REARING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
e Eils | © > % Sla .~
w z Q = &, vt JO RN
i SIE |2 DESCRIPTION R he Wiz o =
Slul 8 i 2 Z ks o |omlEE Z
g &) T b |15 o w ]
+ | 1) T B REln | 2|8 &
AR 5|22 35125 (92198 2
7] P00 |CEIFRS |2
AR ERE R SURFACE ELEVATION: - MSL BE|28|35 25|5935 3
3ol FILL: Gray Brown to Orange Brown Slity fine Sand, trace
medium Sand, trace fine root fibers, medium dense-damp to
21 moist 109 6
101 EILL: Dark Gray fine Sandy Silt mixed with Light Gray Brown
14 L1 fine fo medium Sand, loose-moist B3 | 24
5 ALLUMIUM: Light Gray fine Sand, medium dense-dry i |
21 06 3
tGray Brown {o Orange Brown fine Sand, some 5ilt, trace fine |
15 Gravel, medium dense-damp fo moist 94 | 10
. 17 lo7i 8
10 E E
ALLIPMUM: Gray Brown Silty fine Sand, fron oxide staining,
T mediumt dense-damp 1o moist
X 27 10
15 - : 1

Sample Losi-No Recovery

50/4"

™
]

Boring Terminated at 20'

TBL 06G181.GP) SOCALGED.GDT 6M13/06

TEST BORING LOG PLATE B-5




Southern wifwia Geotechnical BORING E?é

THEL 08G181.GPJ SOCALGEO.GDT 6/13/06

JOB NO.: 06G181 DRILLING DATE: 5/30/06 WATER DEFTH: Dry
PROJECT: Central Ave Site B DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 17 fost
LOCATION: San Bemnardino, California LOGGER BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
— E |z o t ey Elo
i Z O = &~ =
g3 lE |2 DESCRIPTION g |us wizal 2
- |lgiog 1 g 13851, |8 9L P i
Elalz ¥~ R N N L =
e 1518188 2 >Glag|gs|<s|28 |20 5
AEIERE2RE SURFACE ELEVATION: --- MSL GL|Zc|55|85|58|56 3
~i]]  POSSIBLE FiLL: Gray Brown Silly fine Sand, loose-damp (0
I maist
X 4 15
] ALLUVIUM: Gray Brown Silty fine Sand, occasional tron oxide
X 8 stalning, loose-dry to damp 8
5 J
| — ALLUVIUM: Orange Brown fine Sand, medium dense-dry to
X 10 damp &
@ B to 10 feet, 1% Inch lense of Gray fine Sandy Silt, moist to
13 very molst ,29
10 - b
ALLUVIUM; Gray Brown Silty fine to medium Sand, traca fine
| Gravel, medium dense-damp
X 17 10
15 . s
10 8
20 E
ALLUVIUM: Light Brown fine Sand, very dense-dry to damp
58 2

34
434

Boring Terminated at 25’

TEST BORING LOG - PLATE B-6



Southern Galifornia Geotechnical BORING NO.

TBL 06G181.GPJ SOCALGEQ.GDT 6/13/08

Be7
JOB NO.: 06G181 DRILLING DATE:  5/30/08 WATER DEPTH: Diy
PROJECT: Central Ave Slie B DRILLING METHCD: Holiow Stem Auger CAVE DEPTH: 18 feet
LOCATION: San Bernardino, California LOGGED BY: Paryi Kas READING TAKEN: At Completion
FIELD RESULTS kE_ABORATORY RESULTS
e E s O > | = Ela_
i Z Q = & | (i) LW
i 218 |3 DESCRIPTION G |y Wiz o 2
Tl8ioih | = G (55 o |QWiE> i
o _|Edla |E 2wk =
R z0|od|az|9s|28|2L &
O |o|lmlakt| o SURFACE ELEVATION: --- MSL Ol|E0|533|aSnd 56 O
skl FILL: Light Gray Silty fine Sand, loose-damp
5 84 { 6
FitL; Gray Brown Silty fine Sand, trace organic debris, ]
19 medium dense-damp 91 | 6
5 ALLUWVIUM: Orange Brown flne Sand, frace Siit, loose-dryto | i
12 damp 96 §
Uight Brown fine Sand, race Silt, medium dense-dry -
18 95 4
Brown fine Sand, trace medium Sand, Iron oxide siaining, ]
23 medium dense-dry to damp 104 4
10 B -
Gray Brown fine Sand, ittle Silt, medium dense-damp {6 moisi
g 32 T100§ 7
15 -
Light Gray Brown fine fo medium Sand, litile fine Gravel,
dense-dry to damp
51 2 Disturbed

Sampie

[
[==]

Boring Terminated at 20

TEST BORING LOG PLATE B-7



Southern Galifornia Geotechnical BORING E?é

TBL 06G181.6P) SOCALGEQ.GDT B/13/08

JOB NO.: 08GT81 DRILLING DATE: 5/30/06 ' WATER DEPTH, Dry
PROJECT: Central Ave Site B DBRILLING METHOD: Hoflow Stern Auger CAVE DEPTH: 9 fest
LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
£ Elz | § E | g e
w = QO = 3‘5_“, g T TH 5]
g |58 |2 DESCRIPTION 2 |we JLlzEl 2
P BB RS Q I b 126l | |22|2a u
R B S laklse|lox|ialQ
REEREE: 5 5|82|35|25|9g(c8 o
Olo|lm|ak] & SURFACE ELEVATION; -~ MSL cLiZ0|I3 |5 aR|5n O
SRl POSSIBLE FRLA: Gray Silty fine Sand, loose-damp
X ° B
ALLUVIUN: Gray Brown Silty fine Sand, trace fine Gravel,
X 6 loose-dry to damp ] 7
5 o A - 4
) ALLUVIUM: Crange Brown fine Sand, trace Silt, fron oxide
X 10 staining, loose to medium dense-dry to damp 5
g 7
10 1
19 5

Boring Terminated at 15

TEST BORING LOG PLATE B-8



Scuthern Galifornia Geotechnical BORING NO.
: NG B-9
!
1} JOB NO.: 066181 DRILLING DATE: 5/30/06 WATER DEPYTH: Dry
| PROJECT: Central Ave Site B DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: ---
‘ LOCATION: San Bernardino, California LOGGED BY: Daryl Kas READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- - (9 - \?
I 512 | a £ ® S8
e I = DESCRIPTION g | wizo| g
Tlut o | = TR P o 190l T}
T = a-Ele ik |56 =
b2 9|85 & xO|55|Ts]|32|428|5, &
o | o |aE| © SURFACE ELEVATION: - MSL cE|Za|[55|a%5 e li5n o
“ofo] HLL: Gray Silty fine Sand, trace Asphalt fragments,
e toose-damp
7 94 | 10
T[T FILL_Dark Gray Brown STy fire Sand to fne Sand ST,
" 1-F4{ ococasional Iron oxide staining, loose-damp 93 [ 10
5 1 ALLUVIUM: Orange Brown fine Sand, little Silt, medium i i
15 i dense-damp : 02| 4
prs -_ Gray Brown Slity Clay io Clayey Silt, extensive Iron oxide
12 | 25 / staining, stiff-moist 4|13
)
bl ALLUVIUM: Light Orange Brown fine Sand, trace Silt, medium
36 ~o4]  dense-dry to damp 104 4
10 . 4
Gray Brown Silty fine Sand, medium dense-damp
X 12 11
15 . :
Browrt fine to medium Sand, some fine to corrse Gravel,
dense to very dense-try to damp
50/3" 2

[a4]
fei)

Boring Terminated at 2¢"

TEL 06(181.GPJ SOCALGEQ.GDT 6/13/08

TEST BORING LOG PLATE B-9



Southern miimia Geotechnical B@legf%

JOB NO.; 08G181 DRILLING DATE: 6/7/06 WATER DEPTH: Dry
PROJECT: Centrai Ave Site B DRILLING METHOD: Hand Auger CAVE DEPTH: 10 fesel
LOCATION: San Bernardino, Californta LOGGED BY: Daryl Kas READING TAKEN: At Complstion
FIELD RESULTS LABORATORY RESULTS
"::* e Z [} ﬁ ey B? [ -
] = o] = 5 ~| g b
o138 |2 DESCRIPTION @ |uo A
w3 |5 |2 g |5z o [Qn|E il
Tl L a-|E¥o IE |26 |&x =
EIELE X0 & CluE|Selar | 0o |RL
b1z 9|86 & %0|65|g2|95|28|g¢ 3
ol o R & SURFACE ELEVATION: - MSL oLlZo|a5|aS iR |56 3
R ALLUVIYME Light Brown Silty fine Sand, loose-dry to damp
g7 | 5
@ 3 to 4 feet, loose 97 | &
5 € ALLUVIUIM: Brown fo Light Brown fine Sand, some Oxidation | E
staining, litthe SiK, loose-dry to damp
L 90 5]
et} 2
98 7

Py
<

Boring Terminated at 10'

TAL 06G181.GPJ SOCALGEQ.GDT 6/13/06

TEST BORING LOG PLATE B-10




Consolidation/Collapse Test Resulis
0
e :
2 : Waler Added
at 1600 psf e
4
6
B AN
L
7
é 10
%
e 12
3
14
v
16
18
20
0.1 10 100
Load {ksf}A
Classification: FILL: Gray to Dark Gray Brown Silty fine Sand
Boring Number; B-1 Initial Moisture Content (%) 7
Sample Number; - Finat Moisture Content (%) 24
Depth (ft) 1t02 Initial Dry Density (pcf) 87.5
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 103.1
Specimen Thickness (in) 1.0 Percent Collapse (%) 3.03
Central Avenue Site B S

San Bernardino, California
Project No. 06G181
PLATE C-1

outhern Galifornia Geotechnical

42606 North Hanoock Sireet, Sulte 101
Anaheim, Colitemia 82607
Phowe: (714} TT7-0333  Fax: {714) 777.0338




Consolidation/Collapse Test Regults
0
M__.é_\d\
“"M‘“@-.&__‘M
2 ~g ] Water Added
_ 4 at 1600 psf
4 4 :
6 .@\
_ .
BN
- \\
L) R
f’; 10 _ .’%\ :
14
16
18
20
0.1 1 10 ' 100
Load (ksf} -
Classification: FILL: Dark Brown fine Sand, trace medium Sand, little Silt
Boring Number:; B-1 Initial Moisture Content (%) 5
Sample Number: --- Final Maisture Content (%) 19
Depth (ft) 3to4 tnitial Dry Density (pcf) 92.9
Specimen Diameter (in) 2.4 Final Dry Denstity {pcf) 105.8
Specimen Thickness (in) 1.0 Percent Collapse (%) 3.30
Central Avenue Site B Southern California Geotechnical
San Bernardino, California =
Project No. 06G181 1260 North Hancock Straot, Suite 101
P LAT E C = 2 Phone: l'ﬁ;a}?;;r:l::;m;lj:: ?I'Z::ITT?T-OHB




Consolidation/Collapse Test Resulis
0 a :
: INEL O
: - at 1.60.0 péf
4 A “&\\;
™e
5]
tos
g |~
& 10
5
c 12
8
14 u
16
18
20
0.1 1 10 100
toad (ks
Classification; ALLUVIUM: Orange Brown fine Sand
Boring Numbert: B-1 Initial Moisture Content (%) 6
Sample Number: - Final Moisture Content (%) 23
Depth (ft) 5t06 fnitial Dry Density (pcf) 90.3
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 957
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.43
Central Avenue Site B Southern Galifornia Geotechnical

San Bernardino, California
PI’O}EGt No. 06G181 1260 Nerth Hanseck Streot, Suito 104
PLATE C" 3 Anahwslm, California 82807

Phore: (714} 777-0333  Fax: (714) 777-0388




Consolidation/Collapse Test Results
w*‘- . .
Water Adde
2 \i\\\ a?iiesroo ssfd
4 | m
6 1 - e
T
g; .
é 10
:5: 12
14
16
18
20
0.1 1 10 100
Load {ksf}
Classification: Dark Gray Brown Silty fine Sand
Boring Number: B-1 Initial Moisture Content (%) 8
Sample Number: e Final Moisture Content (%) 18
Depth (ft) Tto8 Initial Dry Density (pcf) 97.3
Specimen Diameter (in) 2.4 Final Dry Density {pcf) 103.2
Specimen Thickness (in} 1.0 Percent Collapse (%) 0.49
Central Avenue Site B Southern Galifornia Geotechnical
San Bernardino, California ’
Project No. 06G181 4280 North Hancoak Stroot, Sulte 101
PLATE C-4 Phone: ANTTT0385 Fas: (14 77053




Consolidation/Collapse Test Resulis

Water Added

at 1600 psf

10

12

Consolidation Strain (%)

14

18

18

20

a.1

10 100
Load {ksf)

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

B-2
102
2.4
1.0

Classification: FILL: Brown Silty fine Sand, trace medium Sand, trace fine Gravel

Initial Moisture Content (%) 7
Final Moisture Content (%) 17
Initial Dry Density (pef) 107.5
Final Dry Density {pcf) 121.1
Percent Collapse (%) 2,39

Central Avenue Site B
San Bernardino, California
Project No. 06G181

PLATEC-5

uthem GCalifornia Geotechnic

41268 Norih Hanccok Street, Sulte 101
Anahpim, Califomls 92867
Phone: {714} 777-03233  Fax: (7141 7779388




Consolidation/Collapse Test Resulis
i S— LTI
2 M S0 HES A
T TN [ Water Added |
= - at 1600 psf
4
; e
R 7 N
I
g \\fg\ '
5 10 — ' IN
g N
Bl ~
3
14 -
16 ]
18
20 .
0.1 1 10 100
Load (ksf)
Classification; ALLUVIUM: Light Brown fine to medium Sand
Boring Number: B-2 Initial Moisture Content (%) 3
Sample Numbet: Final Moisture Content (%) 17
Depth (ft) 3t04 Initial Dry Density (pcf) 91.3
Specimen Diameter (in) 24 Final Dry Density (pcf) 103.4
Specimen Thickness (in) 1.0 Percent Collapse (%) 2,99
Central Avenue Site B | Southern Califernia Geotechnical

San Bernardino, California
{Project No. 06G181 1260 North Hanoook Btraat, Suite 104

P LATE C_ 6 Anatielm, Californis 92807

Phono: {T14} 777-8533  Fax: (714} 777-Ga90




Consolidation/Collapse Test Resulis

T Ty ool Water Added
2 “\\&\ al 1600 psf
: 1

12

Cansolidation Strain (%)
=

14

16

18

20

0.1 1 10 100
Load (ksf)

Classification: ALLUVIUM: Light Brown fine to coarse Sand and fine to coarse Gravel

Boring Number: B-2 Initial Moisture Content (%) 1
Sample Number; e Final Moisture Content (%) 1
Depth (ft) 5t06 Initial Dry Density (pcf) 117.4
Specimen Diameter (in) 24 Final Dry Density (pcf) 1232
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.25

Central Avenue Site B
San Bernardino, California
PrOjeCt No. 06G181 4260 North Hanesak Street, Sulte 404

Anaheim, Californin 92807
PLATE C"‘ 7 Phona:('."i'::h:ﬂ-ﬂaa.“s Fax; (714} 777-0098




Consolidation/Collapse Test Resulis
B
Water Added
2 wwg__‘\ at 1600 psf
<y i
el
4 AL
e
. .
g
g 8
[
F]
i
s 10
a
g
8
e 12
[#]
3]
14
16
18
20
0.1 10 100
Load (ksf)

Boring Number: B-2
Sample Number: —
Depth (ft) 7t08
Specimen Diameter (in) 24
Specimen Thickness (in) 1.0

Classification: ALLUVIUM: Light Brown fine to coarse Sand and fine o coarse Gravel

Initial Moisture Content (%) 1
Final Moisture Content (%) 16
Initial Dry Density (pcf) 108.0
Final Dry Density {pcf) 115.2
Percent Collapse (%) 0.25

Central Avenue Site B
San Bernardino, California
Project No. 06181

PLATEC-8

uthem Gallfornia Gentechnie

1280 Hotrth Hanaook Strast, Suite 104
Anaholm, Californla 82887
Phone: {714} 7770333  Fax: (714} 777-0308




Consolidation/Collapse Teat Resulis
0 :
——
T . : Water Added
2 \“'2\ at 1600 pst
A
4 We\\
Nel
6 \\@
€ g
i
w
?‘S“’ 10
E 12
3
14
16
18
20
0.1 1 10 100
Load (ksf)
Classification: FILL: Gray Silty fine Sand
Boring Number: B-9 Initial Meisture Content (%) 10
Sample Number: - Final Moisture Content (%) 29
Depth (ft) 1to 2 Initial Dry Density (pcf) 04 .4
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 100.0
Specimen Thickness (in) 1.0 Percent Collapse {%) 0.61
Central Avenue Site B Southern California Geotechnical
San Bernardino, California
Project No, 06G181 1260 Norths Hangwok Stract, Sults 10%
p LAT E C - 9 Phonre: { iﬁln;lz;;?lﬂg:;i f*":": : (91215;77‘.!7:0398




Consolidation/Collapse Test Resulis

~E Water Added

at 1601) psf

10

12 4

Consolidation Straln (%)

14

16

18

20

e.1

10 100
Load {ksf)

Classification;

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

FILL: Dark Gray Brown Silty fine Sand fo fine Sand Silt

B-9
3to4
2.4
1.0

Initial Moisture Content (%) 10
Final Moisture Content (%) 20
Initial Dry Density (pcf) g2.7
Final Dry Density (pcf) 107.9
Percent Coliapse (%) 2.1

Central Avenue Site B
San Bernardino, California
Project No. 06G181
PLATE C-10

Southern California Geotechnical

4280 Yorth Haneook Street, Suits 101
Anaheim, Catifornia 92007
Phone! {714} 777-6333 Fax: (7i4) 1770300




Consolidation/Collapse Test Resuiis
LR
Water Added
2 at 1690 psf
)
. .
£y
§
1]
é 10
£ 12
3
14
16
18
20 -
0.1 1 10 100
Load (ksf}
Classification: ALLUVIUM: Orange Brown fine Sand, little Silt
Boring Number: B-9 tnitial Moisture Content (%) 5
Sample Number: - Final Moisture Content (%) 20
Depth (ft) 5106 Initia! Dry Density (pcf) 100.1
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 105.5
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.85
Central Avenue Site B Southern California Geotechnical
San Bernardino, California .
Project No, 06G181 1280 North Hansock Sireat, Suito 101
PLATE C- 11 Phone: THATI70385  Fase (T14)177.0388




Consolidation/Collapse Test Results
0
2 “u&\ T
Water Added
at 1600 psf
4 T
; a
<o
% ““““““ N
g 10 L
g \
§ 12 \\
" N
16
18
20
0.1 i 10 100
Load (ksf)
Classification: Gray Brown Silty Clay to Clayey Silt
Boring Number: B-9 Initial Moisture Content (%) 17
Sample Number: - Final Moisture Content (%) 24
Depth (ft) 7t08 initial Dry Density (pcf) 80.4
Specimen Diameter (in) 2.4 Final Dry Density {pcf) 93.8
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.50

Central Avenue Site B
San Bernardino, California
Project No. 086G181

PLATE C-12

ern Galifornia Geotechnical

1260 North Hanoook Strost, Suite 101
Anahaim, Callfomia $2607
Phere: (T14} 777-0333  Pax: {714} ¥77-0388




Moisture/Density Relationship
ASTM D-1557
132 -
130 Zé%o Air Vbids Cufve:
Speclfic Gravity = 2.7
128 .//
i
126
- 124
= A 1
3 //“/ N :
= ™,
2 122 — N
g /’ \\ 5\
& N
% 120 e at -
118
116
114
112
110 .
¢} 8 10 12 14 16 18 20 22
Moisture Gontent (%)
Soil ID Number B1@0tob
Qptimum Moisture (%) 10.5
Maximum Dry Density (pcf) 123.5
Soil
Classification | Gray Brown fine to medium Sandy
Silt, trace fine Gravel

antral Avenue Site B
san Bernardino, California

|Project No. 06G181

PLATE C-13

Southern Galifornia Geotechnical

1260 Nosth Hanoook Stront, Suite 101
Anahoint, Calfernia 92807
Phono! (714) 7770333 Fax: (T4} T77.0308




October 21, 2015 P ——— SOUTHERN

. S0CAIGE0 S
Xebec Realty 4 CALIFORNIA
3010 Old Ranch Parkway, Suite 470

Seal Beach, California v— - GEO[ECH.NIC{\L

Attention: Mr. Jason Chen
Financial Analyst

Project No.:  15G190-2

Subject: Results of Infiltration Testing
Proposed Commercial/Industrial Building
270 East Central Avenue
San Bernardino, California

References: 1)  Geotechnical Investigation and  Liquefaction  Evaluation, Proposed
Commercial/Industrial Development, Central Avenue, West of Waterman Avenue, San
Bernardino, California, prepared by Southern California Geotechnical, Inc. (SCG) for
First Industrial Realty Trust, SCG Project No. 06G181-1, dated June 13, 2006.

2) Geotechnical Investigation, Proposed Commercial/industrial Building, 270 East
Central Avenue, San Bernardino, California, prepared by SCG for Xebec Realty, SCG
Project No. 15G190-1, dated October 14, 2015.

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 Proposal No. 15P356-2, dated September 18,
2015. The scope of services included a surface reconnaissance, subsurface exploration, field testing,
and geotechnical engineering analysis to determine the infiltration rate of the onsite 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 on the north side of East Central Avenue, approximately 290 feet west of
the intersection of East Central Avenue and South Waterman Avenue, at the street address of 270
East Central Avenue in San Bernardino, California. The site is bounded to the north by an existing
commercial/industrial building, to the east by an office complex and self-storage facility, to the south
by East Central Avenue, and to the west by a commercial/industrial building. The general location of
the site is illustrated on the Site Location Map, included as Plate 1 of this report.

The site consists of a rectangular-shaped parcel, 5.24+ acres in size. The site is currently vacant and
undeveloped. The ground surface cover consists of exposed soil with moderate native grass and

22885 Savi Ranch Parkway ~ Suite E ~ Yorba Linda + California ~ 92887
voice: (714) 685-1115 ~ fax: (714) 685-1118 ~ www.socalgeo.com



weed growth. Several trees and dense grass and weed growth are present along the southern
property line.

Topographic information was not available at the time of this report. Based on visual observations
made at the time of our subsurface investigation, the site topography dips gently downward to the
south at an estimated gradient of 1 percent. There appears to be less than 4+ feet of elevation
differential across the subject site.

Proposed Development

Based on an overall site plan prepared by HPA Architecture, the site will be developed with one (1)
commerdial/industrial building. The building will occupy the majority of the site and will be 106,375+
ft2 in size. Dock high doors and a truck court will be constructed along the eastern side of the
building. The building will be surrounded by asphaltic concrete pavements for parking and drive
lanes and Portland cement concrete (PCC) in the truck court areas. Landscape planters will be
located along the perimeter of the site and within the parking lot areas.

Based on conversations with Mr. Fred Cornwell of CA Engineering, Inc., the project civil engineer, we
understand that the site will utilize on-site infiltration to dispose of storm water. The infiltration
system will consist of one (1) below grade chamber system located in the east-central area of the
site. The bottom of the infiltration system will be approximately 8 feet below the existing site grades.

Previous Studies

e e e

SCG previously performed a geotechnical investigation for the subject site (Reference No. 1). At the
time of the referenced report, the proposed development comprised a total of ten (10) new
commercial buildings ranging from 7,100+ to 14,255+ ft? in size. The referenced report was
developed using the 1997 Uniform Building Code (UBC) and 2001 California Building Code (CBC). The

results of the geotechnical investigation are documented in the referenced report.

During the subsurface exploration for this study, a total of ten (10) borings were drilled to depths of
10 to 50 feet below existing site grades. Artificial fill soils were encountered at most of the boring
locations extending to depths up to 5+ feet. The fill soils consisted of loose to medium dense silty
fine sands and fine to medium sands. Native alluvium was encountered beneath the fill soils or at the
ground surface at all of the boring locations. The native alluvium consisted of loose to medium dense
silty fine sands and fine sandy silts extending to depths of 10+ feet. At greater depths, the alluvium
consisted of medium dense to dense sands with varying silt and gravel content, extending to the
maximum depth explored of 50+ feet. Groundwater was not encountered during the previous drilling
operation and groundwater was considered to have been present at a depth in excess of 50+ feet.
However, the depth to the historic high groundwater in the area is 10+ feet (Matti and Carson).

Concurrent Study

SCG is currently conducting a geotechnical investigation at the subject site (Reference No. 2). As part
of this investigation, a total of two (2) borings advanced to depths 50+ feet below currently existing
site grades.

Native alluvial soils were encountered at the ground surface at both of the boring locations. The
alluvial soils generally consisted of loose to dense silty fine sands, fine to medium sands and fine
sandy silts extending to the maximum depth explored of 50 feet. A layer of very dense fine to coarse
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sandy gravel was encountered between depths of 17 and 22 feet. Both borings also encountered
layers of stiff clayey silts between depths of 24 and 32+ feet.

Wet soils were encountered at one of the boring locations between depths of 332 to 37+ feet.
However, samples taken below this depth possess a drier appearance without free water. Therefore,
the groundwater encountered was considered to be perched groundwater.

subsurface Exploration

Scope of Exploration

The subsurface exploration for the infiltration study consisted of two (2) backhoe excavated
trenches, extending to depths of 9+ feet below current 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

Artificial fill soils were encountered at the ground surface at both of the infiltration test locations,
extending to depths of 1 to 21>+ feet below existing site grades. The fill soils generally consist of
loose silty fine sands.

Native alluvial soils were encountered beneath the artificial fill soils at both of the infiltration test
locations, extending to at least the maximum depth explored of 9+ feet below current existing
grades. These soils generally consist of loose to medium dense fine silty fine sands, silty fine to
medium sands, and fine sandy silts. 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 testing will be used to prepare a preliminary design for the
storm water infiltration systems that will be used to store and/or dispose of storm water at the
subject site. 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
7 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 outer
rings) with water, approximately 3 to 4+ inches above the soil. To prevent the flow of water from
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one ring to the other, the water level in both the inner ring and the annular space between the rings
were maintained using constant-head 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
backhoe excavated trench. Due to the clay content of the soils at each infiltration test location, the
volumetric measurements were made at increments of 15 to 30 minutes. The water volume
measurements are presented on the spreadsheets enclosed with this report. The infiltration rates for
each of the timed intervals are also tabulated on these 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 Rate

Infiltration Test No. Soil Description <
(inches/hour)
I-1 Fine to medium Sandy Silt 2.9
I-2 Fine Sandy Silt, some medium Sand 6.9

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
calculated infiltration rates at the infiltration locations range from 2.9 to 6.9 inches per hour.

Based on the infiltration test results, a design infiltration rate of 3 inches per hour is
recommended for the design of the below ground chamber system.

The design of the storm water infiltration systems should be performed by the project civil engineer,
in accordance with the city of San Bernardino and/or San Bernardino county guidelines. It is
recommended that the project civil engineer apply an appropriate factor of safety. It is
recommended that the systems be constructed so as to facilitate removal of silt and clay, or other
deleterious materials from any water that may enter the systems. The presence of such materials
would decrease the effective infiltration rates. 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 rates. It should be noted that
the recommended infiltration rates are based on infiltration testing at two (2) discrete locations and
that the overall infiltration rate of the proposed detention basin could vary considerably.
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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 soil 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. Structures and pavements adjacent to the infiltration areas could potentially be damaged
due to saturation of subgrade sails.

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 any structures, it is possible that infiltrating water into the
subsurface soils could have an adverse effect on the proposed 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
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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. 1t
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.

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.

R

Kevin Smith
Staff Engineer

John A.'Seminara, GE 2294
Principal Engineer

Distribution: (1) Addressee
(1) CA Engineering, Attn: Fred Cornwell

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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INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Commercial/Industrial Building

San Bernardino, CA

Project Number 15G190-2
Engineer Kevin Smith
Infiltration Test No I-1
Constants
Diameter | Area | Area
(ft) (ft*) [(cm?)
Inner 1 0.79] 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36| 2189 based on current time interval
Flow Readings Infiltration Rates
Interval {Inner|Ring |Annula |Space |Inner |AnnularfInner [|Annular
Test Elapsed |Ring [Flow |rRing [Flow [Ring* [Space* |Ring* |Space*
Interval Time (hr) |  (min) | (ml) (cm?) (ml) (cm?) (cm/hr)| (cm/hr)| (in/hr) | (in/hr)
Initial | 9:09 AM 30 200 0
1 Final 1930 AM 30 3998 3025 9400 9400 | 8.29 8.59 3.26 3.38
Initial | 9:40 AM 30 0 100
2 Final 110:10 AM 61 5850 2850 5600 9500 7.81 8.68 3.08 3.42
Initial {10:12 AM 30 0 100
3 Final 110:42 AM 93 5800 2800 9500 9400 7.68 8.59 3.02 3.38
Initial | 10:44 AM 30 0 0
4 Final [11:14 AM 125 2750 2750 9300 SR | L A @87 o
Initial [11:16 AM 30 0 100
5 Final 111:46 AM 155 5750 2750 5400 9300 7.54 8.50 2.97 3.35
Initial [ 11:48 AM 30 100 0
6 IFnal [12:18 PM[ 185 [2825| 2722 [ 9300] 2300| 747 | 850 | 294 | 3.35

15G190-2 infil rate calcs




INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Commercial/Industrial Building

San Bernardino, CA

Project Number 15G190-2
Engineer Kevin Smith
Infiltration Test No I-2
Constants
Diameter | Area | Area
(ft) | (ft*) |(cm?)
Inner 1 0.791 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.36] 2189 based on current time interval
Flow Readings Infiltration Rates
Interval [Inner|Ring [Annula |Space |[Inner |AnnularjInner |Annular
Test Elapsed [Ring |Flow |rRing [Flow |Ring* |Space* |[Ring* [|Space*
Interval Time (hr) | (min) | (ml) (em®)| (ml) | (em®) {(em/hn)|(em/hn)| (in/hr) | (in/hr)
Initial [ 12:30 PM 15 50 100
1 Final 112:45 PM 15 3495 3375 10300 10200) 18.50 | 18.64 | 7.28 7.34
Initial | 12:47 PM 15 25 50
2 Final 1102 PM 32 3375 3350 5900 9850 | 18.37 | 18.00 | 7.23 7.09
Initial | 1:03 PM 15 25 200
3 Final 11:18 PM a8 3395 3300 3950 9750 18.09 | 17.82 | 7.12 7.01
Initial | 1:19 PM 15 0 0
4 Final 1 1:34 PM an 3550 3250 5700 9700 17.82 | 17.73 | 7.01 6.98
Initial | 1:36 PM 15 0 100
5 Final 11:51PM 80 3500 3200 3800 9700 | 17.54 | 17.73 | 6.91 6.98
Initial | 1:55 PM 15 0 50
6 =l | 210 PM 99 317% 3175 5700 9650 | 17.41 | 17.63 | 6.85 6.94
Initial | 2:11 PM 15 0 0
7 Final 1 2:26 PM 114 317% 3175 9600 9600 | 17.41 | 17.54 | 6.85 6.91
Initial | 2:27 PM 15 25 200
8 Fnal 1 2:42 PM 130 3200 3175 9800 9600 | 17.41 | 17.54 | 6.85 6.91

15G190-2 infil rate calcs
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Details and

P Design
Specifications

e INF-7: Underground Infiltration Fact Sheet from
Orange County TGD for Project WQMPs

e Contech Hydrodynamic Separation Device Standard
Detail / Specifications / Maintenance
(Pretreatment for Onsite Infiltration)




TECHNICAL GUIDANCE DOCUMENT APPENDICES

INE-7: Underground Infiltration

Alsolaiiowen as:

Underground infiltration is a vault or chamber with an open »  Infiltration vault
bottom that used to store runoff and percolate into the » Recharge vault
subsurface. A number of vendors offer proprietary [T s

infiltration products that allow for similar or enhanced rates
of infiltration and subsurface storage while offering durable
prefrabricated structures. There are many varieties of
proprietary infiltration BMPs that can be used for roads and
parking lots, parks and open spaces, single and multi-family

residential, or mixed-use and commercial uses.

Feasibility Screening Considerations Underground Infiltration

e Infiltration bains shall pass infeasible screening criteria to Source: hitp:/iwww.contech-cpi.com
be considered for use.

e Underground infiltration galleries pose a potential risk of groundwater contamination;
pretreatment should be used.

Opportunity Criteria

e Soils are adequate for infiltration or can be amended to provide an adequate infiltration rate.
e Appropriate for sites with limited surface space.
o Can be placed beneath roads, parking lots, parks, and athletic fields.

e Potential for groundwater contamination can be mitigated through isolation of pollutant sources,
pretreatment of inflow, and/or demonstration of adequate treatment capacity of underlying soils.

o Infiltration is into native soil, or depth of engineered fill is = 5 feet from the bottom of the facility to
native material and infiltration into fill is approved by a geotechnical professional.

e Tributary area land uses include mixed-use and commercial, sngle-family and multi-family, roads
and parking lots, and parks and open spaces. High pollutant land uses should not be tributary to
infiltration BMPs.

OC-Specific Design Criteria and Considerations

Placement of BMPs should observe geotechnical recommendations with respect to geological
hazards (e.g. landslides, liquefaction zones, erosion, etc.) and set-backs (e.g., foundations,
utilities, roadways, etc.)

Minimum separation to mounded seasonally high groundwater of 10 feet shall be observed.

Minimum pretreatment should be provided upstream of the infiltration facility, and water
bypassing pretreatment should not be directed to the facility.

Underground infiltration should not be used for drainage areas with high sediment production
potential unless preceded by full treatment control with a BMP effective for sediment removal.

Design infiltration rate should be determined as described in Appendix VII.

O dood o

Inspection ports or similar design features shall be provided to verify continued system
performance and identify need for major maintenance.

XIV-43 December 20, 2013



TECHNICAL GUIDANCE DOCUMENT APPENDICES

|_—_| For infiltration facilities beneath roads and parking areas, structural requirements should meet
H-20 load requirements.

Computing Underground Infiliration Device Size

Underground infiltration devices vary by design and by proprietary designs. The sizing method selected
for use must be based on the BMP type it most strongly resembles.

e For underground infiltration devices with open pore volume (e.g., vaults, crates, pipe sections,
etc), sizing will be most similar to infiltration basins.

e For underground infiltration devices with pore space (e.g., aggregate reservoirs), sizing will be
most similar to permeable pavement.

Additional References for Design Guidance

« Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 5:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper report material/Storm_Water Technical Manual 2009-opt-
red.pdf?version_id=76975850

XIV-44 December 20, 2013



retrednrent 101 ureen o« HwUiel lution:

H.DS Ponefits

Cost-effective method of gross pollutant removal

Preireatment reduces size and increases longevity of
land based BMPs

¢ Variety of sizes lo meet range of applications and flows
*  Easy, low-cost maintenance

HDS Applications

Pre-treatment for rainwater harvesting/stormwater reuse
*  Pre-freatment for infiltration and bioretention
* Urban refrofit/redevelopment
*  Sediment and trash protection for ponds/lakes
*  Pump profection

C,DS Featwas

Captures and retains 100% of floatables and neutrally
buoyant debris 2.4 mm or larger
*  Proven removal of solids, oil and grease
*  Patented indirect screening capability keeps screen
from clogging
* Refention of all captured pollutants, even at
high flows
* Easy access fo remove capiured pollutants
*  Performance verified by NJCAT and WA Ecology
* Flexible design
~  Allows for muliiple inlet pipes
— In-line, grate and curb inlet configurations
—  Easily installed in existing storm drain

C--NTECH
. N 800.338.1122

ENGINEERED SOLUTIONS www.ContechES.com
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SECTION [ ]
STORMWATER TREATMENT DEVICE

— GENERAL

1.1 DESCRIPTION

A.

Scope

The Contractor shall furnish all labor, equipment and materials necessary to
install the stormwater treatment device(s) (SWTD) and appurtenances specified
in the Drawings and these specifications.

Related Sections

Section 02240: Dewatering

Section 02260: Excavation Support and Protection
Section 02315: Excavation and Fill

Section 02340: Soil Stabilization

1.2 QUALITY ASSURANCES

A

Inspection

All components shall be subject to inspection by the Engineer at the place of
manufacture and/or installation. All components are subject to be rejected or
identified for repair if the quality of materials and manufacturing do not comply
with the requirements of this specification. Components which have been
identified as defective may be subject for repair.  Final acceptance of the
component is contingent upon the discretion of the Engineer.

. Warranty

The manufacturer shall guarantee the SWTD components against all
manufacturer originated defects in materials or workmanship for a period of
twelve (12) months from the date the components are delivered to the owner
for installation. The manufacturer shall be notified of repair/replacement issues
in writing within the referenced warranty period. The manufacturer shall, upon
its determination of repair, correct or replace any manufacturer originated
defects identified by written notice within the referenced warranty period. The
use of SWTD components shall be limited to the application for which it was
specifically designed.

Manufacturer's Performance Certificate

The SWTD manufacturer shall submit to the Engineer of Record a
“Manufacturer's Performance Certification” certifying that each SWTD s
capable of achieving the specified removal efficiencies as listed in these

specifications. The certification shall be supported by independent third-party
research.

Stormwater Treatment Device Specification Page 1 of 6
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1.3 SUBMITTALS

A. Shop Drawings
The contractor shall prepare and submit shop drawings in accordance with

Section [ ] of the contract documents. The shop drawings shall detail
horizontal and vertical dimensioning, reinforcement and joint type and
locations.

PART 2 — PRODUCTS

2.1 MATERIALS AND DESIGN

A. Precast Concrete Components

Precast concrete components shall conform to applicable sections of ASTM C
478, ASTM C 857 and ASTM C 858 and the following:

1. Concrete shall achieve a minimum 28-day compressive strength of 4,000
pounds per square-inch (psi);

2. Unless otherwise noted, the precast concrete sections shall be designed to
withstand lateral earth and AASHTO H-20 traffic loads:

3. Cement shall conform to ASTM C 150;

4. Aggregates shall conform to ASTM C 33;

5. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or
deformed welded steel wire conforming to ASTM A 615, A 185 or A 497,
respectively;

6. Joints shall be sealed with preformed joint sealing compound conforming to
ASTM C 990 and

7. Shipping of components shall not be initiated until a minimum compressive
strength of 4,000 psi is attained or five (5) calendar days after fabrication
has expired, whichever occurs first.

B. Internal Components and Appurtenances

Internal Components and appurtenances shall conform to the following:

1. Screen and support structure shall be manufactured of Type 316 and
316L stainless steel conforming to ASTM F 1267-01:

2. Hardware shall be manufactured of Type 316 stainless steel conforming to
ASTM A 320;

3. Fiberglass components shall conform to the National Bureau of
Standards PS-15 and coated with an isophalic polyester gelcoat and

4. Access system(s) conform to the following:
a. Manhole castings shall be designed to withstand AASHTO H-20

loadings and manufactured of cast-iron conforming to ASTM A 48
Class 30.

Stormwater Treatment Device Specification Page 2 of 6
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b. Hatch systems shall be designed to withstand AASHTO H-20 loadings.
Hatch systems not subject to direct traffic shall be manufactured of
Grade 5086 aluminum. Hatch systems subject to direct traffic loads
shall be manufactured of steel conforming to ASTM A36-93a,
supplied with a hot-dip galvanized finish conforming to ASTM A 123 and
access doors bolted to the frame.

2.2 PERFORMANCE

A. Removal Efficiencies

(2

The SWTD shall be capable of achieving an 80 percent average annual
reduction in the total suspended solid load.

2. The SWTD shall be capable of capturing and retaining 100 percent of

pollutants greater than or equal to [4.7 millimeters (mm) or 2.4 millimeters
(mm)] regardless of the pollutant’s specific gravity (i.e.: floatable and
neutrally buoyant materials) for flows up to the device's rated-treatment
capacity. The SWTD shall be designed to retain all previously captured
pollutants addressed by this subsection under all flow conditions.

The SWTD shall be capable of capturing and retaining total petroleum
hydrocarbons.  The SWTD shall be capable of achieving a removal
efficiency of 92 and 78 percent when the device is operating at 25 and 50
percent of its rated-treatment capacity. These removal efficiencies shall be
based on independent third-party research for influent oil concentrations
representative of storm water runoff (20 + 5 mg/L). The SWTD shall be
greater than 99 percent effective in controlling dry-weather accidental oil
spills,

The SWTD shall be capable of utilizing sorbent media to enhance removal
and retention of petroleum based pollutants.

B. Hydraulic Capacity

1. The SWTD shall provide a rated-treatment capacity, which is consistent with

governing water treatment regulations. At its rated-treatment capacity, the
device shall be capable of achieving greater than 65 percent removal of
particles typically found in roadside sediments. This removal efficiency
shall be supported by independent third-party research utilizing samples
consistent with the NURP gradation or finer.

2. The SWTD shall maintain the peak conveyance capacity of the drainage

network as defined by the Engineer.

C. Storage Capacity

1.

The SWTD shall be designed with a sump chamber for the storage of
captured sediments and other negatively buoyant pollutants in between
maintenance cycles. The minimum storage capacity provided by the sump
chamber shall be in accordance with the volume listed in Table 1. The
boundaries of the sump chamber shall be limited to that which do not
degrade the SWTD's treatment efficiency as captured pollutants
accumulate. The sump chamber shall be separate from the treatment
processing portion(s) of the SWTD to minimize the probability of fine

Stormwater Treatment Device Specification Page 3 of 6
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particle

re-suspension. In order to not restrict the
maintain the SWTD, the minimum dimension providing access from the

ground surface to the sump chamber shall be 20 inches in diameter.

2. The SWTD shall be designed to capture and retain Total Petroleum

Hydrocarbons generated by wet-weather flow and dry-weather gross spills.

The minimum storage capacity provided by the SWTD shall be in
accordance with the volume listed in Table 1 below.

TABLE 1
Minimum Sump
Treatment Storage Minimum Oil
Capacity Capacity Storage Capacity
CDS Model (cfs)/(L/s) (yd*)/(m®) (gal)/(L)
CDS2015-G 0.7 (19.8) 0.5 (0.4) 70 (265)
CDS82015-4 0.7 (19.8) 0.5 (1.4) 70 (265)
CDS2015 0.7(19.8) 1.3 (1.0) 92 (348)
CDS2020 1.1(31.2) 1.3 (1.0) 131 (496)
CDS2025 1.6 (45.3) 1.3 (1.0) 143 (541)
CDS3020 2.0 (56.6) 2.1(1.6) 146 (552)
CDS3030 3.0 (85.0) 2.1(1.6) 205 (776)
CDS3035 3.8 (106.2) 2.1(1.6) 234 (885)
CDS4030 4.5(127.4) 5.6 (4.3) 407 (1540)
CDS4040 6.0 (169.9) 5.6 (4.3) 492 (1862)
CDS4045 7.5(212.4) 5.6 (4.3) 534 (2012)
CDS2020-D 1.1(31.2) 1.3 (1.0) 131 (495)
CDS3020-D 2.0 (56.6) 2.1(1.6) 146 (552)
CDS3030-D 3.0 (85.0) 2.1(1.6) 205 (776)
CDS3035-D 3.8 (106.2) 2.1(1.6) 234 (885)
CDS4030-D 4.5 (127.4) 4.3 (3.3) 328 (1241)
CDS4040-D 6.0 (169.9) 4.3(3.3) 396 (1499)
CDS4045-D 7.5(212.4) 4.3 (3.3) 430 (1627)
CDS5640-D 9.0 (254.9) 5.6 (4.3) 490 (1854)
CDS5653-D 14.0 (396.5) 5.6 (4.3) 599 (2267)
CDS5668-D 19.0 (638.1) 5.6 (4.3) 733 (2774)
CDS5678-D 26.0 (708.0) 5.6 (4.3) 814 (3081)
CDS3030-DV 3.0 (85.0) 2.1(1.6) 205 (776)
CDS85042-DV 9.0 (254.9) 1.9(1.5) 294 (1112)
CDS5050-DV 11.0 (311.5) 1.9 (1.5) 367 (1389)
CDS7070-DV 26.0 (736.3) 3.3(2.5) 914 (3459)
CDS10060-DV 30.0 (849.6) 5.0 (3.8) 792 (2997)
CDS10080-DV 50.0 (1416.0) 5.0 (3.8) 1057 (4000)
CDS100100-DV | 64.0(1812.5) 5.0 (3.8) 1320 (4996)

Stormwater Treatment Device Specification
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2.3

D. Alternate Treatment Technologies and Sizing Criteria

The sizing criteria for treatment systems must conform to the recommended
loading rate and 3" party testing data requirements as mentioned below:

1. CDS Screening Systems — designed for full treatment of the runoff rate at a
loading rate not to exceed the critical flow in the inlet, in order to achieve
80% TSS removal efficiency. (80% TSS removal based on a average
particles size of 63 micron)

2. Vortex separation systems ~ designed for full treatment of the runoff rate at
a loading rate not to exceeding 24 gpm/ft2, in order to achieve 80% TSS
removal efficiency. The hydraulic capacity should not exceed a loading rate
of 100 gpm/ft2 to prevent scouring of previously captured particles. 80%
T8S removal based on a average particles size of 63 micron)

3. Gravity systems — designed for full treatment of the runoff rate at a loading
rate not to exceeding 10 gpm/ft2, in order to achieve 80% TSS removal
efficiency. The gravity units will not exceed luminar flow condition
parameters in the treatment unit but will provide a bypass system to prevent
turbulence from accruing in the system. (See “Stokes Law” for gravity
settling requirements of particles. 80% TSS removal based on a average
particles size of 63 micron)

Additionally, the performance of the unit must be evaluated by a third party
and verified in a program that allows a more-or-less direct comparison to
other technologies. Performance should be third party verified, and removal
efficiencies across the spectrum of particle sizes reported, at a range of
hydraulic loading rates varying over a range of at least 25 to 125% of the
manufacturer’s advertised ‘water treatment’ loading rate.

MANUFACTURER

The manufacturer of the SWTD shall be one that is regularly engaged in the
engineering design and production of systems deployed for the treatment of storm
water runoff for at least five (5) years and which have a history of successful
production, acceptable to the Engineer. In accordance with the Drawings, the
SWTD(s) shall be a CDS® device manufactured by:

Contech Engineered Solutions
9025 Centre Pointe Dr., Suite 400
West Chester, OH 45069

(800) 338-1122

Stormwater Treatment Device Specification Page 5 of 6
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PART 3 - EXECUTION
3.1 HANDLING AND STORAGE

1

The contractor shall exercise care in the storage and handling of the SWTD
components prior to and during installation. Any repair or replacement costs
associated with events occurring after delivery is accepted and unloading has
commenced shall be born by the contractor.

3.2 INSTALLATION

1.

The SWTD shall be installed in accordance with the manufacturer’s
recommendations and related sections of the contract documents. The
manufacturer shall provide the contractor installation instructions and offer on-
site guidance during the important stages of the installation as identified by the
manufacturer at no additional expense. A minimum of 72 hours notice shall be
provided to the manufacturer prior to their performance of the services included
under this subsection.

The contractor shall fill all voids associated with lifting provisions provided by
the manufacturer. These voids shall be filled with non-shrinking grout providing
a finished surface consistent with adjacent surfaces. The contractor shall trim
all protruding liting provisions flush with the adjacent congcrete surface in a
manner which leaves no sharp points or edges.

END OF SECTION

Stormwaler Treatment Device Specification Page 6 of 6
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Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance,
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to filf more quickly bul reqular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key (o effective maintenance and is easily
performed. Poliutant transport and deposition may vary from
year to year and regular inspecticns will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall} however more frequent inspections may be necessary
in climates where winter sanding operations may lead 1o rapid
accumuytations, or in eguipment washdown areas. Installations
should alse be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should asceriain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure of other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorhent material should also be identified
during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhofe
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allovss for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated,

If absarbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring fram finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
ta the top of the sediment pile carefully. Particles at the top of
the pite typically offer less resistance to the end of the rod than
consolidated particles toward the botlom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing poliutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in

the event of an ofl or gasoline spill should be cleaned out
immediately. Motor oil and other hytirocarbons that accumulate
on a more routine basis should be removed when an appreciable
layer has been captured. To remove these pollutants, it may

be preferable to use absorbent pads since they are usually less
expensive to dispose than the oil/water emulsion that may bhe
created by vacuuming the aily layer. Trash and debris can be
netted out to separate it from the other poilutants. The screen
should be power washed to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the systems from above
and also 1o ensure that proper safety precautions have been
followed, Confined space entry procedures need to be foliowed
if physical access is required. Disposal of ali material removed
from the CDS system should be done in accordance with local
regulations. tn many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes.




CD52015-4 4 1.2 3.0 0.9 0.5 0.4

CDs2015 5 15 30 0.9 13 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
Cns2025 5 15 4.0 12 1.3 1.0
CDs3020 & 1.8 4.0 1.2 2.1 1.6
CD53030 8 1.8 4.6 1.4 21 1.6
CD53035 6 1.8 5.0 1.5 2.1 1.6
CD54030 3 2.4 4.6 14 5.6 4.3
€DS4040 8 2.4 5.7 17 5.6 4.3
54045 8 2.4 SRl 19 56 .- 4.3

Tabkle 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Model: Location:

Water Floatable Describe )
] Maintenance
Date depth to Layer Maintenance b | Comments
. . ersonne
sediment? Thickness? Perfarmed
1, The water depth to sediment is determined by taking twe measurements with a stadia rod: one measurement from the manhole opening to

the top of the sediment pile and the other from the manhole epening to the water surface. If the difference belwreen these measurements is
iess than eighteen inches the system should be cleaned out. Note: To avoid underestimating the volume of sediment in the chamber, the
measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates 1o an appreciable thickness. |n
the event of an oil spill, the system shouid be cleaned immediately.




Operation and Maintenance (O & M)
Plan



OPERATION AND MAINTENANCE (O&M) PLAN

Water Quality Management Plan
for

Central Avenue Industrial Project

270 E. Central Avenue
San Bernardino, CA 92408
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Attachment E, Operation and Maintenance Plan
Page 11 of 11

Reqguired Permits

No permits are required for the implementation, operation, and maintenance of the BMPs
described in this plan.

Recordkeeping

All records must be maintained for at least five (5) years and must be made available for review
upon request.




Water Quality Management Plan and
Stormwater BMP Transfer, Access and
Maintenance Agreement




City Clerk

City of San Bernardino

300 N. "D" Street, 2nd Floor
San Bernardino, CA 92418

SPACE ABOVE THIS LINE FOR RECORDERS USE

WATER QUALITY MANAGEMENT PLAN AND STORMWATER BMP TRANSFER, ACCESS AND
MAINTENANCE AGREEMENT

CITY OF SAN BERNARDINO, COUNTY OF SAN BERNARDINO, STATE OF
CALIFORNIA

This Agreement is made this 15" day of December, 2015, by and between the City of
San Bernardino, a municipal corporation, hereinafter referred to as CITY, and Central XC, LLC
hereinafter referred to as OWNER.

WHEREAS, the Owner is the legal property owner of the real property situated in the State of
California, County of San Bernardino, located at 270 E. Central Avenue in the City of San Bernardino,
more commonly referred to as San Bernardino Tax Assessor Parcel Nos. 0136-
401-11-0-000, and more particularly described in Exhibit A attached hereto and
incorporated herein by reference.

WHEREAS, at the time of initial approval of the development project known as the
Central Avenue Industrial Project within the Property described herein, the City required the project
to employ Best Management Practices, hereinafter referred to as “BMPs," to minimize pollutants
in urban runoffs; and

WHEREAS, in order to minimize pollutants in urban runoff and to minimize other adverse
impacts of urban runoff, the Owner has chosen to install and/or implement BMPs as described in the
Water Quality Management Plan, on file with the City, hereinafter referred to as “WQMP”, a copy of
which (excluding all attachments other than the WQMP Site Plan and Operation and Maintenance
{O&M) Plan) is attached hereto as Exhibit B and incorporated herein by reference; and

WHEREAS, said WQMP has been certified by the Owner and reviewed and approved by the
City; and

WHEREAS, said BMPs, with installation and/or implementation on private property and
draining only private property, are part of a private facility with all maintenance or replacement
therefore, the sole responsibility of the Owner in accordance with the terms of this Agreement;

WHEREAS, the Owner is aware that periodic and continuous maintenance, including, but not
necessarily limited to, filter material replacement and sediment removal, is required to assure peak
performance of all BMPs in the WQMP and that, furthermore, such maintenance activity will require
compliance with all Local, State, or Federal Laws and regulations, including those pertaining to
confined space and waste disposal methods, in effect at the time such maintenance occurs;



NOW THEREFORE, it is mutually stipulated and agreed as follows:

1. The Owner hereby provides the City or the City's designee complete access, of any
duration, to the BMPs and their immediate vicinity at any time, upon reasonable notice, or in the
event of emergency, as determined by City's Director of Public Works or designee, with no
advance notice for the purpose of inspection, sampling, testing of the Device, and in case of
emergency, to undertake all necessary repairs or other preventative measures at owner's
expense as provided in paragraph 3 below. The City shall make every effort at all times to
minimize or avoid interference with Owner’s use of the Property.

2. The Owner shall use its best efforts diligently to maintain all BMPs in a manner
assuring peak performance at all times. All reasonable precautions shall be exercised by the
Owner and the Owner's representative or contractor in the removal and extraction of any
material(s) from the BMPs and the ultimate disposal of the material(s) in a manner consistent with
all relevant laws and regulations in effect at the time. As may be requested from time fo time by
the City, the Owner shall provide the City with documentation identifying the material(s) removed,
the quantity, and disposal destination.

3. In the event the Owner, or its successors or assigns, fails to accomplish the necessary
maintenance contemplated by this Agreement, within five (5) days of being given written notice
by the City, the City is hereby authorized to cause any maintenance necessary to be done and
charge the entire cost and expense to the Owner or the Owner's successors or assigns, including
administrative costs, attorneys’ fees and interest thereon at the maximum rate authorized by the
law from the date of the notice of expense until paid in full,

4. The City may require the Owner to post security in a form and for a time period
satisfactory fo the City to guarantee the performance of the obligations stated herein. Should the
Owner fail to perform the obligations under this Agreement, the City may, in the case of a cash
bond, act for the Owner using the cash proceeds, or in the case of a surety bond, require the
sureties to perform the obligations of this Agreement. As an additional remedy, the Director may
reasonably withdraw any previous stormwater-related approval with respect to the property on
which BMPs have been improperly installed, modified without permission of the City and/or
inadequately implemented and maintained until such time as the Owner repays to the City its
reasonable costs incurred in accordance with paragraph 3 above.

5. This Agreement shall be recorded by the Owner in the Office of the Recorder of San
Bernardino County, California, at the expense of the Owner and shall constitute notice to all
successors and assigns of the title to said Property of the obligation herein set forth, and also a
lien in such amount as will fully reimburse the City, including interest as herein above set forth,
subject to foreclosure in event of defaulf in payment.

6. In event of legal action occasioned by any default or action of the Owner, or its
successors or assigns, then the Owner and its successors or assigns agree(s) to pay all costs
incurred by the City in enforcing the terms of this Agreement, including reasonable attorney's
fees and costs, and that the same shall become a part of the lien against said Property.

7. It is the intent of the parties hereto that burdens and benefits herein undertaken shall
constitute covenants that run with said Property and constitute a lien against the Property.



8. The obligations herein undertaken shall be binding upon the heirs, successors,
executors, administrators and assigns of the parties hereto. The ferm "Owner” shall include not
only the present Owner, but also its heirs, successors, executors, administrators, and assigns.
The Owner shall notify any successor to title of all or part of the Property about the existence of
this Agreement. The Owner shall provide such notice prior to such successor obtaining an
interest in all or part of the Property. The Owner shall provide a copy of such notice to the City at
the same time such notice is provided {o the successor.

9. Time is of the essence in the performance of this Agreement,

10.  Any notice to a party required or called for in this Agreement shall be served in person,
or by deposit in the U.S. Mail, first class postage prepaid, to the address set forth below.
Notice(s) shall be deemed effective upon receipt, or seventy-two (72} hours after deposit in the
U.S. Mail, whichever is earlier. A party may change a notice address only by providing writien
notice thereof to the other party.

IF TO CITY: IF TO OWNER
City of San Bernardino Central XC, LLL.C
300 N. "D" Street, 2nd Floor 3010 Old Ranch Parkway, Suite 470
San Bernardino, CA 92418 Seal Beach, CA 90740
IN WITNESS THEREOQOF, the parties hereto have affixed their signatures as of the date first written
above.
APPROVED AS TO CONTENT: OWNER:
By: Central XC, LLC

. Public Works Director/City Engineer .

By:
(Signature and Date)

Name;_Gretchen Sauer
(Please Print or Type Name)

Title:
(Please Print or Type Title)

ATTEST:

Georgeann Hanna, Deputy City Clerk




Exhibit A

Legal Description of Property

THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF SAN BERNARDINO, IN THE
COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA, AND IS DESCRIBED AS FOLLOWS:

PARCEL 1 OF PARCEL MAP NO. 5582, IN THE CITY OF SAN BERNARDINO, COUNTY OF SAN

BERNARDINO, STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 54 OF PARCEL MAPS, PAGES
30 AND 31 OF MAPS, RECORDS OF SAID COUNTY.

APN: 0136-401-11-0-000




Exhibit B

Project WQMP

(Excluding Attachments With the Exception of the WQMP Site Plan)
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21,
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ATTACHMENT G

laterials

BMP Educational

Industrial and Commercial Facilities Brochure (San Bernardino County Website)
Commercial Landscape Maintenance Fact Sheet (San Bernardino County Website)
Stormwater Management Praciices for Commercial Landscape Maintenance
Brochure {San Bernardino County Website)
Commercial Trash Enclosures Brochure (San Bernardino County Website)
Construction & Development Fact Sheet (San Bernardino County Website)
Regulatory Information Fact Sheet {San Bernardino County Website)
SC-11 Spill Prevention, Control & Cleanup
SC-30 Outdoor Loading / Unloading
SC-34 Waste Handling & Disposal

. $C-41 Building & Grounds Maintenance

SC-42 Building Repair and Construction

$C-43 Parking / Storage Area Maintenance

SC-44 Drainage System Maintenance

SC-60 Housekeeping Practices

SC-71 Piaza and Sidewalk Cleaning

SC-73 Landscape Maintenance

$D-12 Efficient Irrigation

SD-13 Storm Drain Signage

SD-31 Maintenance Bays & Docks

SD-32 Trash Storage Areas

MP-b1 Vortex Separator

. TC-60 Multiple Systems
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;' SAN BERNARDINO COUNTY. '

‘f | STORMWATER POLLUTION PREVENTION .; 4

m 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
lealth and avoid fines or legal action.

s 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,

o 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.

o 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.

o 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. Pemod1ca]ly
inspect, fix leaks and realign sprinkler heads.

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

o 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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Stormwater Management
Practices for Commercial
Landscape Mainfenance

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 recyeling
of grass by leaving clippings on the lawn when mowing. Grass clippings will
quickly decompose, returning valuable nutrients to the soil. Further information
can he ohtained at www.ciwmb.ca.gov/Organics.

Use Fertilizers, Herbicides 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, herbicides, or pesticides:

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 hefore a rain.

@ 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, herhicides and motor oil contaminate landfills and should
he 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, herhicides, 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,

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




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

(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 S 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 exisling 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 haulerto receive:a contact with trash and garbage.
streets and storm drains. Check with your local City/County

replacement. s
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




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 algln 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

_

Coloque la basura adentro Evite que la lluvia ingrese al ® Pintura

del contenedor (preferentemente contenedor para evitar un escape e Lubricante, grasas y aceites usados
en bolsas selladas) de escorrentia contaminada ® Baterias, componentes electronicos
' y luces fluorescentes

ALGUNAS GUIAS ADICIONALES, LAS CUALES INCLUYEN

J BARRER CON FRECUENCIA J REPARE LAS GOTERAS  CONSTRUYA UN TECHO
Barra con frecuencia las areas de los Oclipese inmediatamente de las goteras Construya un techo de cubierta solida 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 informele 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
v los desagiies de lluvia. un reemplazo. basura. Consulte con su Ciudad/Condado
para conocer los Codigos 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

Hills = Colton = Fon
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W 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.

rerm e n e p—
|v'|'1” ol S

» 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 inunediately 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.

o 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 recyeling and
disposal information, call (909) 386-8401.

o 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.sbcountystormwater.org
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® Regulatory information

The Federal Water Pollution Control Act prohibits the discharge of any pollutant to
navigable waters from a point source unless the discharge is authorized by a National
Pollutant Discharge Elimination System (NPDES) permit. The 1987 passage of the Water
Quality Act established NPDES permit requirements for discharges of storm water. The
NPDES permit program controls water pollution by regulating point sources that
discharge pollutants into waters of the United States.

Industrial facilities and construction sites are regulated by the Regional Water Quality
Control Board and State Water Resources Control Board, through general storm water
permits. Most industrial, manufacturing or transportation businesses that store materials,
products or equipment outdoors, or conduct vehicle washing or process operations
outdoors are required to obtain coverage under the State Water Resources Control
Board’s General Industrial Activities Stormwater Permit. For more information about this
permit, visit www.swrch.ca.gov/stormwti/industrial.itnl or contact your local storm
water coordinator.

If your business conducts construction activities, including clearing, grading, stockpiling
or excavation that results in soil disturbances of at least one acre, you are subject to the
State Water Resources Control Board’s General Construction Activities Stormwater
Permit. To find out more about this storm water permit for construction, visit:
www.swich.ca.gov/stormwir/construetion. itnl.

Cities and counties are regulated through permits issued by the Regional Boards. Since
1990, operators of large storm drain systems such as San Bernardino County’s have been
required to:

o Develop a storm water management program designed to prevent
harmful pollutants from being dumped or washed by storm water runoff,
into the storm water system, then discharged into local water bodies;
and

» Obtain a National Pollutant Discharge Elimination System (NPDES)
permit.

The NPDES permit programs in California are administered by the State Water
Resources Control Board and by nine regional boards that issue NPDES permits and
enforce regulations within their respective region.

San Bemardino County lies within the jurisdiction of the Santa Ana Region. This
regional board issues a permit to the San Bernardino County Permittees, which includes
the County of San Bernardino, San Berardino County Flood Control District and
incorporated cities of San Bernardino County. Since the program’s inception, the County
of San Bernardino has served as the principal permittee.
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Documents & reports:

The following documents describe the regulations and programs for water quality in San
Bernardino County. You can review the latest Basin Plan, National Pollutant Discharge
Elimination System (NPDES) Permit and Drainage Area Management Plan (DAMP).

» Basin Plans: The document for each region of the State Water Quality
Board’s jurisdiction, including Santa Ana, is the Water Quality Control
Plan, commonly referred to as the Basin Plan. It is the foundation for the
regulatory programs of each regional board. The Basin Plan documents
the beneficial uses of the region's ground and surface waters, existing
water quality conditions, problems, and goals, and actions by the
regional board and others that are necessary to achieve and maintain
water quality standards.

Water Control Plan for the Santa Ana River Basin

¢ Municipal National Pollutant Discharge Elimination System (NPDES) Permits: The
permits of each region outline additional steps for a storm water
management program and specify requirements to help protect the
beneficial uses of the receiving waters. They require permittees to
develop and implement Best Management Practices (BMPs) to
control/reduce the discharge of pollutants to waters of the United
States to the maximum extent practicable (MEP).

Santa Ana Regional Water Quality Control Board Municipal NPDES
Permit Order No, R8-2002-0012

+ Report of Waste Discharge: The Report of Waste Discharge (ROWD)
describes the San Bernardino Stormwater Program, implemented by the
County and cities to comply with their jointly held stormwater permit. It
is the principle policy and guidance document for the NPDES Stormwater
Program.

Report of Waste Discharge 2000

¢ San Bernardino County Storm Water Program Annual Status Report: The Annual
Status Report is a requirement of the NPDES permit for submittal to the
Regional Boards and United States Environmental Protection Agency. The
report presents an analysis and assessment of permit compliance
activities.

Annual report - will be posted soon
For more information about how you can prevent stormwater pollution:
www.sbcountystormwater.org
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Description

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

Spills and leaks are one of the largest contributors of stormwater
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

m  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.

m  Develop a Spill Prevention Control and Countermeasure
(SPCC) Plan. The plan should include:

} Sedimetni

Objectives
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m Contain

m Educate

® Reduce/Minimize

m Product Substitution
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C-11 Spill

revention,

- 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 Proiocols (including equipment needs)

Spill Prevention

®m 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.

B 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 liguid 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,

m 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.

g 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.

20f 9 California Stormwater BMP Handbook January 2003
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revention, 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.

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

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

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

& Identify key spill response personnel.

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

B Clean up leaks and spills immediately.

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

g 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. It 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.

8 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.

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

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

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

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

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

- Responsible parties

Training
m Bducate employees about spill prevention and cleanup.

e 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.

8 FEmployees 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.

g8 Train employees to recognize and report illegal dumping incidents.

Other Considerations (Limitations and Regulations)

e A Spill Prevention Control and Countermeasure Plan (SPCC) is required for facilities that are
subject to the oil pollution regulations specified in Part 112 of Title 40 of the Code of Federal
Regulations or if they have a storage capacity of 10,000 gallons or more of petroleum.
(Health and Safety Code 6.67)

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

a 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)
m  Will vary depending on the size of the facility and the necessary controls.

® 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 stafting 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 C-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:

& Date and time of the incident

& Weather conditions

e Duration of the spili/leak/discharge

# Cause of the spill/leak/discharge

B Response procedures implemented

m Persons notified

g 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:

B The date and time the inspection was performed
m  Name of the ingpector

B Items ingpected

m  Problems noted

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

The most common causes of unintentional releases are:

m Installation problems

m Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)

®  External corrosion and structural failure

m Spills and overfills due to operator error

® 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:

m Tanks should be placed in a designated area.

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

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

m Liquid materials should be stored in UL approved double walled tanks or surrounded by a
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.

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

s 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,

B Accumulated stormwater in petroleumn storage areas should be passed through an oil/water
separator.

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

e Check for external corrosion and structural failure.

m Check for spills and overfills due to operator error.

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

m  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

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

B Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, eracks, 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,

B 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.

B 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.

m  Store wrecked vehicles or damaged equipment under cover.

e 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,

8 Remove the adsorbent materials promptly and dispose of properly.

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

m  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 recyeling oil
filters.
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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. Put it into the containment area until you are sure it is not leaking,

Vehicle and Equipment Fueling
w 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.
e Install vapor recovery nozzles to help control drips as well as air pollution.
& Discourage “topping-off’ of fuel tanks.
m  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 promptiy.

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

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

e Keep your Spill Prevention Conirol 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)

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

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

w  Address spills at municipal facilities, as well as public areas
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m  Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

References and Resources

California’s Nonpoint Source Program Plan http://www.swreb.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 hitp://www.sevurppp.org

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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Description

The loading/unloading of materials usually takes place outside
on docks or terminals; therefore, materials spilled, leaked, or lost
during loading/unloading may collect in the soil or on other
surfaces and have the potential to be carried away by stormwater
runoff or when the area is cleaned. Additionally, rainfall may
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

m  Limit exposure of material to rainfall whenever possible.
m Prevent stormwater run-on.

m  Check equipment regularly for leaks.

Objectives
m C.ove.r- -
m Contain

Educate

Reduce/Minimize
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yutdoor Loading/Unloading

Suggested Protocols
Loading and Unloading — General Guidelines

m Develop an operations plan that describes procedures for loading and/or unloading.

m Conduct loading and unloading in dry weather if possible.

m Cover designated loading/unloading areas to reduce exposure of materials to rain.

m Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain.

@ Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
loading/unloading areas,

® Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

@ Load/unload only at designated loading areas.

m  Use drip pans underneath hose and pipe connections and other leak-prone spots during
liguid transfer operations, and when making and breaking connections. Several drip pans
shouild be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

m Pave loading areas with concrete instead of asphalt.

e Avoid placing stormn drains in the area.

e Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

# Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

e Look for dust or fumes during loading or unloading operations.

Training

e Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

e Have employees trained in spill containment and cleanup present during loading/unloading.

® Train employees in proper handling techniques during liquid transfers to avoid spills.

m Make sure forklift operators are properly trained on loading and unloading procedures.

Zof4 California Stormwater BMP Handbook January 2003
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utdoor Loading/Unloading

Spill Response and Prevention
m Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

# Contain leaks during transfer.

& Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

@ Have an emergency spill cleanup plan readily available.
& Use drip pans or comparable devices when transterring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)

@ Space and time limitations may prechude all transfers from being performed indoors or
under cover.

m It may not be possible to conduct transfers only during dry weather.

Reqguirements

Costs
Costs should be low except when covering a large loading/unloading area.

Maintenance

# Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

e Check loading and unloading equipment regularly for leaks.
@ Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP
Special Circumstances for Indoor Loading/Unloading of Materials
Loading or unloading of liquids should occur in the manufacturing building so that any spills

that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

@ For loading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.
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- The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff. The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on
the drain.

e For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking
connections.

- Drip pan systems should be installed between the rails to collect spillage from tank cars.

References and Resocurces

California’s Nonpoint Source Program Plan hitp://www.swrch.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://duor.metroke.gov/wlr/dss/spem. htm

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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Description

Improper storage and handling of solid wastes can allow toxic
compounds, oils and greases, heavy metals, nutrients, suspended
solids, and other pollutants to enter stormwater runoff. The
discharge of pollutants to stormwater from waste handling and
disposal can be prevented and reduced by tracking waste
generation, storage, and disposal; reducing waste generation and
disposal through source reduction, reuse, and recycling; and
preventing run-on and runoff.

Approach

Pollution Prevention

m  Accomplish reduction in the amount of waste generated
using the following source controls:

- Production planning and sequencing

- Process or equipment modification

- Raw material substitution or elimination
- Loss prevention and housekeeping

- Waste segregation and separation

- Close loop recycling

m  Establish a material tracking system to increase awareness
about material usage. This may reduce spills and minimize
contamination, thus reducing the amount of waste produced.

m  Recycle materials whenever possible.

L Eediment

m Contain
m Educate
m Reduce/Minimize

m Product Substitution

Targeted -Consti-tuehts

Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics

SKNSKS

California
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Association

January 2003 California Stormwater BMP Handbook

Industrial and Commercial
www.cabmphandbooks.com

1of5



SC-34

Suggested Protocols
General

m Cover storage containers with leak prooflids or some other means. If waste is not in
containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent
stormwater run-on and runoff with a berm. The waste containers or piles must be covered
except when in use.

@ Use drip pans or absorbent materials whenever grease containers are emptied by vacuum
trucks or other means. Grease cannot be left on the ground. Collected grease must be
properly disposed of as garbage.

m Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any
that are leaking, corroded, or otherwise deteriorating,.

B Sweep and clean the storage area regularly. Ifit is paved, do not hose down the area to a
storm drain.

@ Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if
allowed by the local sewer authority. Do not discharge wash water to the street or storm
drain.

m Transfer waste from damaged containers into safe containers.

m Take special care when loading or unloading wastes to minimize losses. Loading systems
can be used to minimize spills and fugitive emission losses such as dust or mist. Vacuum
transfer systems can minimize waste loss,

Controlling Litter
e Post “No Littering” signs and enforce anti-litter laws.

m Provide a sufficient number of litter receptacles for the facility.
e Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection
m Keep waste collection areas clean.

® Inspect solid waste containers for structural damage regularly. Repair or replace damaged
containers as necessary.

a8 Secure solid waste containers; containers must be closed tightly when not in use.
@ Do not fill waste containers with washout water or any other liquid.

e Ensure that only appropriate solid wastes are added to the solid waste container. Certain
wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc., may not be
disposed of in solid waste containers (see chemical/ hazardous waste collection section

below).
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Jaste

isposal

® Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal.

Good Housekeeping
e Use all of the product before disposing of the container.,

Keep the waste management area clean at all times by sweeping and cleaning up spills
immediately.

m  Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning around
restaurant/food handling dumpster areas. If water must be used after sweeping/using
absorbents, collect water and discharge through grease interceptor to the sewer.

Chemical/Hazardous Wastes
@ Select designated hazardous waste collection areas on-site.

& Store hazardous materials and wastes in covered containers and protect them from
vandalism.

® Place hazardous waste containers in secondary containment.

@ Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

e Stencil or demarcate storm drains on the facility’s property with prohibitive message
regarding waste disposal.

Run-on/Runoff Prevention

® Prevent stormwater run-on from entering the waste management area by enclosing the area
or building a berm around the area,

s Prevent waste materials from directly contacting rain.

m Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropyleneor hypalon.

e Cover the area with a permanent roof if feasible.

w Cover dumpsters to prevent rain from washing waste out of holes or cracks in the bottom of
the dumpster.

#  Move the activity indoor after ensuring all safety concerns such as fire hazard and
ventilation are addressed.

Inspection

@ Inspect and replace faulty pumps or hoses regularly to minimize the potential of releases and
spills.

B Check waste management areas for leaking containers or spills.
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laste Handling isposal

8 Repair leaking equipment including valves, lines, seals, or pumps promptly.

Traiming
# Train staff in pollution prevention measures and proper disposal methods.
® Train employees and contractors in proper spill contaimment and cleanup, The employee

should have the tools and knowledge to immediately begin cleaning up a spill shouid one
oceur,

g Train employees and subcontractors in proper hazardous waste management.

Spill Response and Prevention
e Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Have an emergency plan, equipment and trained personnel ready at all times to deal
immediately with major spills

a Collect all spilled liquids and properly dispose of them.

m Store and maintain appropriate spill cleanup materials in a location known to all near the
designated wash area.

# Ensure that vehicles transporting waste have spill prevention equipment that can prevent
spills during transport. Spill prevention equipment includes:

- Vehicles equipped with baffles for liquid waste
- Trucks with sealed gates and spill guards for solid waste

Other Considerations (Limitations and Regulations)

Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed hazardous
waste hauler,

Requirements

Costs

Capital and O&M costs for these programs will vary substantially depending on the size of the
facility and the types of waste handled. Costs should be low if there is an inventory program in
place.

Maintenance
@ None except for maintaining equipment for material tracking program.

Supplemental Information

Further Detail of the BMP
Land Treatment System
Minimize runoff of polluted stormwater from land application by:

e Choosing a site where slopes are under 6%, the soil is permeable, there is a low water table,
it is located away from wetlands or marshes, and there is a closed drainage system
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Avoiding application of waste to the site when it is raining or when the ground is saturated
with water

w Growing vegetation on land disposal areas to stabilize soils and reduce the volume of surface
water runoff from the site

B Maintaining adequate barriers between the land application site and the receiving waters
{planted strips are particularly good)

m  Using erosion control technigques such as mulching and matting, filter fences, straw bales,
diversion terracing, and sediment basins

m Performing routine maintenance to ensure the erosion control or site stabilization measures
are working

Examples

The port of Long Beach has a state-of-the-art database for identifying potential pollutant
sources, documenting facility management practices, and tracking pollutants.

References and Resources

California’s Nonpoint Source Program Plan hitp://www.swrcb.ca.gov/nps/index.html

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

Solid Waste Container Best Management Practices — Fact Sheet On-Line Resources —
Environmental Health and Safety. Harvard University. 2002.

King County Storm Water Pollution Control Manual http://dnr.netroke.gov/wir/dss/spem, htm

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA). htip://www.basmaa.org

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

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Building & Grounds Maintenance SC-41

Objecti-\fems
m Cover
m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Ta rgetea a)’ristﬂitl:lents

Description " Sediment J
Stormwater runoff from building and grounds maintenance Nutrients v
activities can be contaminated with toxic hydrocarbons in Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals J
metals, abnormal pH, and oils and greases. Utilizing the Bacteria S

protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Oil and Grease
Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successtul
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

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

m Choose cleaning agents that can be recycled.

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

California

Stormwater

Quality
Association
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B Encourage use of Integrated Pest Management techniques for pest control.
e Encourage proper onsite recycling of yard trimmings,
& Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

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

properly.

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

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

Landscaping Activities

m Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

#  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction

e Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

g Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

e Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

@ Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

@ Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.
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e If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

B Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

m Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

& Use mulch or other erosion control measures when soils are exposed.

# Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

g Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

g Use hand weeding where practical.

Fertilizer and Pesticide Management

@ Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

2 Do not use pesticides if rain is expected.

m Do not mix or prepare pesticides for application near storm drains.
g Use the minimum amount needed for the job.

m Calibrate fertilizer distributors to avoid excessive application.

e Employ techniques to minimize off-target application {e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

8  Apply pesticides only when wind speeds are low.
#  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
u Irrigate slowly to prevent runoff and then only as much as is needed.

e Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

& Dispose of empty pesticide containers according to the instructions on the container label.
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Grounds

8 Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

a Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

& Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
@ Lducate and train employees on pesticide use and in pesticide application techniques to
prevent pollution,

m Train employees and contractors in proper techniques for spill containment and cleanup.

& Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
8 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

a Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

B Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

e Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
g Clean up spills immediately.

Other Considerations
Alternative pest/weed controls may not be available, suitable, or effective in many cases.

Requirements

Costs
@ Cost will vary depending on the type and size of facility.

@ Overall costs should be low in comparison to other BMPs.

Maintenance

Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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uilding

Supplemental Information

Further Detail of the BMP
Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown produets from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line tlush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources

California’s Nonpoint Source Program Plan htip://www.swreb.ca.gov/nps/index.hitml

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

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Association {(BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA). http://www basmaa.org/

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

The Storm Water Managers Resource Center hitp://www.stormwatercenter.net/
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uilding Repair and Construction SC-42

YU HARD 1ATS AND |
RETY £y TR
MUST BE WORNH |
AT ALL TIMES,
=

e

"O bjectives 7

®m Cover

m Contain

m Educate

m Reduce/Minimize

m Recycle

Description

Modifications are common particularly at large industrial sites.
The activity may vary from minor and normal building repair to
major remodeling, or the construction of new facilities. These
activities can generate pollutants including solvents, paints, paint
and varnish removers, finishing residues, spent thinners, soap
cleaners, kerosene, asphalt and concrete materials, adhesive
residues, and old asbestos installation. Protocols in this fact
sheet are intended to prevent or reduce the discharge of
pollutants to stormwater from building repair, remodeling, and
construction by using soil erosion controls, enclosing or covering
building material storage areas, using good housekeeping
practices, using safer alternative products, and training
employees.

Approach

Pollution Prevention

®m  Recycle residual paints, solvents, lumber, and other materials
to the maximum extent practical.

m  Buy recycled products to the maximum extent practical.

m Inform on-site contractors of company policy on these
matters and include appropriate provisions in their contract
to ensure certain proper housekeeping and disposal practices
are implemented.

Ta rgetéd Cﬁ-ﬁsfi_tuents

Sediment v
Nutrients

Trash v
Metals V4
Bacteria

Oil and Grease v
Organics v

CASQA

California
Stormwater
Quality
Association
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epair and Construction

@ Make sure that nearby storm drains are well marked to minimize the chance of inadvertent
disposal of residual paints and other liquids.

Suggesied Protocols
Repair & Remodeling
8 Follow BMPs identified in Construction BMP Handbook.

g Maintain good housekeeping practices while work is underway.
® Keep the work site clean and orderly. Remove debris in a timely fashion. Sweep the area.

m  Cover materials of particular concern that must be left outside, particularly during the rainy
season.

& Do not dump waste liquids down the storm drain.
g Dispose of wash water, sweepings, and sediments properly.

@ Store materials properly that are normally used in repair and remodeling such as paints and
solvents.

® Sweep out the gutter or wash the gutter and trap the particles at the outlet of the downspout
if when repairing roofs, small particles have accumulated in the gutter. A sock or geofabric
placed over the outlet may effectively trap the materials. If the downspout is tight lined,
place a temporary plug at the first convenient point in the storm drain and pump out the
water with a vactor truck, and clean the catch basin sump where you placed the plug.

m Properly store and dispose waste materials generated from construction activities. See
Construction BMP Handbook.

& Clean the storm drain system in the immediate vicinity of the construction activity after it is
completed.

Painting
® Enclose painting operations consistent with local air quality regulations and OSHA,

e Local air pollution regulations may, in many areas of the state, specify painting procedures
which if properly carried out are usually sufficient to protect water quality.

e Develop paint handling procedures for proper use, storage, and disposal of paints.

s Transport paint and materials to and from job sites in containers with secure lids and tied
down to the transport vehicle.

m Test and inspect spray equipment prior to starting to paint. Tighten all hoses and
connections and do not overfill paint containers,

m  Mix paint indoors before using so that any spill will not be exposed to rain. Do so even
during dry weather because cleanup of a spill will never be 100% effective.

8 Transfer and load paint and hot thermoplastic away from storm drain inlets.
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uilding Repair and Construction

e Do not transfer or load paint near storm drain inlets.

& Plug nearby storm drain inlets prior to starting painting and remove plugs when job is
complete when there is significant risk of a spill reaching storm drains.

m  Cover nearby storm drain inlets prior to starting work if sand blasting is used to remove
paint.

m Use a ground cloth to collect the chips if painting requires seraping or sand blasting of the
existing surface. Dispose the residue properly.

& Cover or enclose painting operations properly fo avoid duift.

e Clean the application equipment in a sink that is connected to the sanitary sewer if using
water based paints.

m  Capture all cleanup-water and dispose of properiy.
® Dispose of paints containing lead or tributyl tin and considered a hazardous waste properly.
m  Store leftover paints if they are to be kept for the next job properly, or dispose properly.

8 Recycle paint when possible. Dispose of paint at an appropriate household hazardous waste

facility.

Training

Proper education of off-site contractors is often overlooked. The conscientious efforts of well
trained employees can be lost by unknowing off-site contractors, so make sure they are well
informed about what they are expected to do.

Spill Response and Prevention
#  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

e Place a stockpile of spill cleanup materials where it will be readily accessible.

e Clean up spills immediately.

m Excavate and remove the contaminated (stained) soil if a spill occurs on dirt.

Limitations

m This BMP is for minor construction only. The State’s General Construction Activity
Stormwater Permit has more requirements for larger projects. The companion

“Construction Best Management Practice Handbook” contains specific guidance and best
management practices for larger-scale projects.

s Hazardous waste that cannot be reused or recycled must be disposed of by a licensed
hazardous waste hauler,

@ Be certain that actions to help stormwater quality are consistent with Cal- and Fed-OSHA
and air guality regulations.
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epair and Construction

Requirements

Costs
These BMPs are generally low to modest in cost.

Maintenance
N/A

Supplemental Information

Further Detail of the BMP

Soil/Erosion Control

If the work involves exposing large areas of soil, employ the appropriate soil erosion and control
techniques. See the Construction Best Management Practice Handbook. If old buildings are
being torn down and not replaced in the near future, stabilize the site using measures described
in SC-40 Contaminated or Erodible Areas.

If a building is to be placed over an open area with a storm drainage system, make sure the
storm inlets within the building are covered or removed, or the storm line is connected to the
sanitary sewer, If because of the remodeling a new drainage system is to be installed or the
existing system is to be modified, consider installing catch basins as they serve as effective “in-
line” treatment devices. See Treatment Control Fact Sheet TC-20 Wet Pond/Basin in Section 5
of the New Development and Redevelopment Handbook regarding design criteria. Include in
the catch basin a “turn-down” elbow or similar device to trap floatables.

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

Clark County Storm Water Pollution Control Manual
hitp://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 Storm Water Managers Resource Center http://www.stormwatercenter.net/
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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

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Ta rgét_ea Constituénts

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

RN
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Association
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Suggested Protocols
General
a8 Keep the parking and storage areas clean and orderly. Remove debris in a timely fashion.

8  Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration
devices.

g Utilize sand filters or oleophilic collectors for oily waste in low quantities.
B Arrange rooftop drains to prevent drainage directly onto paved surfaces.
e Design lot to include semi-permeable hardscape.

g Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a
sink, totlet, clean-out, or wash area with drain.

Comirolling Litter
@ Post “No Littering” signs and enforce anti-litter laws.

m Provide an adequate number of litter receptacles.

g Clean out and cover litter receptacles frequently to prevent spillage.
B Provide trash receptacles in parking lots to discourage litter.

e Routinely sweep, shovel, and dispose of litter in the trash.

Surface Cleaning

e 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 accumuiation.

e Sweep all parking lots at least once before the onset of the wet season.
m Foliow 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.
g 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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arking/Storage Area Maintenance SC

- Do not aliow 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
e Preheat, transfer or load hot bituminous material away fromn storm drain inlets.

& Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff.

e Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, ete. 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.

a Use only as much water as necessary for dust control, to avoid runoff.

& 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.

e Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training

B Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

e Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
e Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

® Place a stockpile of spill cleanup materials where it will be readily accessible or at a central
location.

® Clean up fluid spills immediately with absorbent rags or material.
a8 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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C-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.

Mainitenance
8 Sweep parking lot regularly to minimize cleaning with water.

@ Clean out oil/water/sand separators regularly, especially after heavy storms.

8 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 hitp://dnr.anetroke.gov/wir/dss/spem.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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Drainage System Maintenance SC-44

“ 6biectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Description S _—
. . Targeted Constituents
As a consequence of its function, the stormwater conveyance gee o t e

system collects and transports urban runoff and stormwater that ~ Sediment v/
may contain certain pollutants. The protocols in this fact sheet Nutrients
are intended to reduce pollutants reaching receiving waters Trash J
through proper conveyance system operation and maintenance. Metals
Bacteria v
Approach
pp Qil and Grease

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.

Qrganics

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

. . California
Handling and Disposal). 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.

a Keep accurate logs of the number of catch basins cleaned.

u 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.

8 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, waier should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

# Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

e Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
g Clean all storm drain pump stations prior to the wet season to remove silt and trash.

& Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

@ Conduct routine maintenance at each pump station.
@ Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

@ Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

# 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

# Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Is there evidence of spills such as paints, discoloring, etc?
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rainage System Maintenanc

- 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.

e Refer to fact sheet SC-10 Non-Stormwater Discharges.

Hlegal Dumping

# 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 (tfime 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.

@ Refer to fact sheet 3C-10 Non-Stormwater Discharges.

Training

e Train crews in proper maintenance activities, including record keeping and disposal.

B Allow only properly trained individuals to handle hazardous materials/wastes.

# 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-¢

4

aintenance

mﬁﬁmge Syste

- QSHA 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
a Investigate all reports of spills, leaks, and/or illegal dumping promptly.

e 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)

@ 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.

e 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.

@ Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Reguirements

Costs

m An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

@ 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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rainage Syste aintenance SC-44

w  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
® Two-person teams may be required to clean catch basins with vactor trucks.

B ‘Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

B Arrangements must be made for proper disposal of collected wastes.
8 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 fhush 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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C-44

rainage System Maintenanc

References and Resources

California’s Nonpoint Source Program Plan http://www.swreb.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/spem.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998,

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

The Storm Water Managers Resource Center hitp://www.stormwatercenter.net

United States Environmental Protection Agency (GSEPA). 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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Housekeeping Practices

Description

Promote efficient and safe housekeeping practices (storage, use,
and cleanup) when handling potentially harmful materials such
as fertilizers, pesticides, cleaning solutions, paint products,
automotive products, and swimming pool chemicals. Related
information is provided in BMP fact sheets SC-11 Spill
Prevention, Control & Cleanup and SC-34 Waste Handling &
Disposal.

Approach

Pollution Prevention

= Purchase only the amount of material that will be needed for
foreseeable use. In most cases this will result in cost savings
in both purchasing and disposal. See SC-61 Safer Alternative
Products for additional information.

= Be aware of new products that may do the same job with less
environmental risk and for less or the equivalent cost. Total
cost must be used here; this includes purchase price,
transportation costs, storage costs, use related costs, clean up
costs and disposal costs.

Suggested Protocols
General

m Keep work sites clean and orderly. Remove debris in a timely
fashion. Sweep the area.

m Dispose of wash water, sweepings, and sediments, properly.
= Recycle or dispose of fluids properly.

w Establish a daily checKlist of office, yard and plant areas to
confirm cleanliness and adherence to proper storage and
security. Specific employees should be assigned specific
inspection responsibilities and given the authority to remedy
any problems found.

= Post waste disposal charts in appropriate locations detailing
for each waste its hazardous nature (poison, corrosive,
flammable), prohibitions on its disposal (dumpster, drain,
sewer) and the recommended disposal method (recycle,
sewer, burn, storage, landfill).

®» Summarize the chosen BMPs applicable to your operation and

post them in appropriate conspicuous places.

January 2003 California Stormwater BMP Handbook
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Housekeeping Practices

# Require a signed checklist from every user of any hazardous material detailing amount
taken, amount used, amount returned and disposal of spent material.

u Do a before audit of your site to establish baseline conditions and regular subsequent audits
to note any changes and whether conditions are improving or deteriorating.

m  Keep records of water, air and solid waste quantities and quality tests and their disposition.

& Maintain a mass balance of incoming, outgoing and on hand materials so you know when
fhere are unknown losses that need to be tracked down and accounted for.

w Use and reward employee suggestions related to BMPs, hazards, pollution reduction, work
place safety, cost reduction, alternative materials and procedures, recycling and disposal.

e Have, and review regularly, a contingency plan for spills, leaks, weather extremes ete. Make
sure all employees know about it and what their role is so that it comes into force
automatically.

Training
e Train all employees, management, office, yard, manufacturing, field and clerical in BMPs
and pollution prevention and make them accountable.

® Train municipal employees who handle potentially harmful materials in good housekeeping
practices.

e Train personmel who use pesticides in the proper use of the pesticides. The California
Department of Pesticide Regulation license pesticide dealers, certify pesticide applicators
and conduct onsite inspections.

e Train employees and contractors in proper techniques for spill containment and cleanup.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
if one should occur.

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

®» Keep your Spill Prevention Control and Countermeasure (SPCC) plant up-to-date, and
implement accordingly.

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

Other Considerations
m There are no major limitations to this best management practice.

m There are no regulatory requirements to this BMP. Existing regulations already require
municipalities to properly store, use, and dispose of hazardous materials
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Municipal
www.cabmphandbooks.com




Housekeeping Practices SC-60

Requirements
Costs

m  Minimal cost associated with this BMP. Implementation of good housekeeping practices
may result in cost savings as these procedures may reduce the need for more costly BMPs.

Maintenance

® Ongoing maintenance required to keep a clean site. Level of effort is a function of site size
and type of activities.

Supplemental Information
Further Detail of the BMP

e The California Integrated Waste Management Board's Recycling Hotline, 1-800-553-2962,
provides information on household hazardous waste collection programs and facilities.

Examples

There are a number of communities with effective programs. The most pro-active include Santa
Clara County and the City of Palo Alto, the City and County of San Francisco, and the
Municipality of Metropolitan Seattle (Metro).

References and Resources

British Columbia Lake Stewardship Society. Best Management Practices to Protect Water
Quality from Non-Point Source Pollution. March 2000.
http://www.nalms.org/belss/bmphome.html#bm

King County Stormwater Pollution Control Manual - http://dnr.metroke.gov/wlr/dss/spem.htin

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities, Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July,
1998, Revised by California Coastal Commission, February 2002.

Orange County Stormwater Program

http://www.ocwatersheds.com/stormwater/swp _introduction.asp
San Mateo STOPPP - (hitp://stoppp.tripod.com/bmp.html)
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Plaza and Sidewalk Cleaning SC-71

Objéciﬂres

- = =

m Contain

m Educale

B Reduce/Minimize
m Product Subslitution

Targeted Constituents

Description SEment M
Pollutants on sidewalks and other pedestrian traffic areas and Nutnents v
plazas are typically due to littering and vehicle use. This fact Trash o
sheet describes good housekeeping practices that can be Metals ]
incorporated into the municipality’s existing cleaning and Bacteria %
maintenance program. Oil and Grease %

Organics %}
Approach Oxygen Demanding |
Pollution Prevention

m  Use dry cleaning methods whenever practical for surface
cleaning activities.

®  Use the least toxic materials available (e.g. water based
paints, gels or sprays for graffiti removal).

Suggested Protocols
Surface Cleaning

m  Regularly broom (dry) sweep sidewalk, plaza and parking lot
areas to minimize cleaning with water.

m  Dry cleanup first (sweep, collect, and dispose of debris and
trash) when cleaning sidewalks or plazas, then wash with or
without soap.

m  Block the storm drain or contain runoff when cleaning with
water. Discharge wash water to landscaping or collect water
and pump to a tank or discharge to sanitary sewer if allowed.
(Permission may be required from local sanitation district.)

CALIFORNIA STORMWATTR
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SC-71 Plaza and Sidewalk Cleaning

= Block the storm drain or contain runoff when washing parking areas, driveways or drive-
throughs. Use absorbents to pick up oil; then dry sweep. Clean with or without soap.
Collect water and pump to a tank or discharge to sanitary sewer if allowed. Street Repair
and Maintenance.

Graffiti Removal

®  Avoid graffiti abatement activities during rain events.

= Implement the procedures under Painting and Paint Removal in SC-70 Roads, Streets, and
Highway Operation and Maintenance fact sheet when graffiti is removed by painting over.

= Direct runoff from sand blasting and high pressure washing (with no cleaning agents) into a
dirt or landscaped area after treating with an appropriate filtering device.

w Plug nearby storm drain inlets and vacuum/pump wash water to the sanitary sewer if

authorized to do so if a graffiti abatement method generates wash water containing a
cleaning compound (such as high pressure washing with a cleaning compound). Ensure that
a non-hazardous cleaning compound is used or dispose as hazardous waste, as appropriate.

Surface Removal and Repair

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

Take measures to protect nearby storm drain inlets prior to breaking up asphalt or concrete
(e.g. place hay bales or sand bags around inlets). Clean afterwards by sweeping up as much
material as possible.

Designate an area for clean up and proper disposal of excess materials.

Remove and recycle as much of the broken pavement as possible to avoid contact with
rainfall and stormwater runoff.

When making saw cuts in pavement, use as little water as possible. Cover each storm drain
inlet completely with filter fabric during the sawing operation and contain the slurry by
placing straw bales, sandbags, or gravel dams around the inlets. After the liquid drains or
evaporates, shovel or vacuum the slurry residue from the pavement or gutter and remove
from site.

Always dry sweep first to clean up tracked dirt. Use a street sweeper or vacuum truck. Do
not dump vacuumed liquid in storm drains. Once dry sweeping is complete, the area may be
hosed down if needed. Wash water should be directed to landscaping or collected and
pumped to the sanitary sewer if allowed.

Concrete Installation and Repair

m  Schedule asphalt and concrete activities for dry weather.
e e R e = = = e e =]
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and Sidewalk Cleaning SC-71

& Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas).

e Limit the amount of fresh concrete or cement mortar mixed, mix only what is needed for the
job.

e Store concrete materials under cover, away from drainage areas. Secure bags of cement after
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm
drains, rainfall, and runoff.

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

e Do not wash sweepings from exposed aggregate concrete into the streef or storm drain.
Collect and return sweepings to aggregate base stockpile, or dispose in the trash.

& Protect applications of fresh concrete from rainfall and runoff until the material has dried.
e Do not allow excess concrete to be dumped onsite, except in designated areas.

e Wash concrete trucks off site or in designated areas on site designed to preclude discharge of
wash water to drainage system.

Controlling Litter
e Post “No Littering” signs and enforce anti-litter laws.

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

m Cover litter receptacles and clean out frequently to prevent leaking/spillage or overflow.
w Clean parking lots on a regular basis with a street sweeper.

Training
@ Provide regular training to field emiployees and/or contractors regarding surface cleaning
and proper operation of equipment.

& Train employee and contractors in proper techniques for spill containment and cleanup.
s Use a training log or similar method to document training,

Spill Response and Prevention
®w Refer to SC-11, Spill Prevention, Control & Cleanup.

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

m  Properly dispose of spill cleanup material.
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SC-71 ____ Plaza and Sidewalk Cleaning

Other Considerations

® Limitations related to sweeping activities at large parking facilities may include current
sweeper technology to remove oil and grease.

w Surface cleaning activities that require discharges to the local sewering agency will require
coordination with the agency.

& Arrangements for disposal of the swept material collected must be made, as well as accurate
tracking of the areas swept and the frequency of sweeping.

Requirements
Costs

e The largest expenditures for sweeping and cleaning of sidewalks, plazas, and parking lots are
in staffing and equipment. Sweeping of these areas should be incorporated into street
sweeping programs to reduce costs.

Maintenance
Not applicable

Supplemental Information
Further Detail of the BMP

Community education, such as informing residents about their options for recycling and waste
disposal, as well as the consequences of littering, can instill a sense of citizen responsibility and
potentially reduce the amount of maintenance required by the municipality.

Additional BMPs that should be considered for parking lot areas include:

e Allow sheet runoff to flow into biofilters (vegetated strip and swale) and infiltration devices.
e Utilize sand filters or oleophilic collectors for oily waste in low concentrations.

& Arrange rooftop drains to prevent drainage directly onto paved surfaces.

m Design lot to include semi-permeable hardscape.

e Structural BMPs such as storm drain inlet filters can be very effective in reducing the
amount of pollutants discharged from parking facilities during periods of rain.

References and Resources
Bay Area Stormwater Management Agencies Association (BASMAA). 1996. Pollution From

Surface Cleaning Folder http: //www.basimaa.org

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.
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Plaza and Sidewalk Cleaning 5C-71

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Orange County Stormwater Program
1t/ fwww ocwatersheds com/stormwater/swp _introduction.asy

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. Maintenance Best
Management Practices for the Construction Industry, Brochures: Landscaping, Gardening, and
Pool; Roadwork and Paving; and Fresh Concrete and Mortar Application. June 2001.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Plan. 2001.
Municipal Activities Model Program Guidance. November.
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Landscape Maintenance SC-73

6bjectives 777777

= Contain

= Educate
® Reduce/Minimize
® Product Substitution
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Description Sediment i}
Landscape maintenance activities include vegetation removal; Pt M
herbicide and insecticide application; fertilizer application; Trash %]
watering; and other gardening and lawn care practices. Metals

Vegetation control typically involves a combination of chemical Bacleria

(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute pollutants  organics
to the storm drain system. The major objectives of this BMP are
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.

Oxygen Demanding |

Approach
Pollution Prevention

e Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

® 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.

CALIFORNIA STORMWATTR
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s Consider grass cyeling (grass eycling 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

@ 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 triminers) rather than
applying herbicides. Use hand weeding where practical.

& 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.

a Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

w 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,

e Collect lawn and garden clippings, pruning waste, tree trinimings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

w Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

® 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.

& 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.

e Consider using low water use groundcovers when planting or replanting,

Waste Management

s 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.

s 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.

& Reduce the use of high nitrogen fertilizers that produce excess growth requiring more

frequent mowing or trimmning.

Cfornia Stormwater B Hbok ]anaB
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an@sm ne Maintenance

& Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

w  Where practical, use automatic timers to minimize runoff.

e Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

® Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

e 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.

e Drigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

e Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Janua 003

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.

California Stormwater BMP a)oo o T . T 3 of6
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C-73 Landsca aintenance

m Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

& Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

@ Do not mix or prepare pesticides for application near storm drains.

& Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

w Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techuiques.

a Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
e Calibrate fertilizer and pesticide application equipment to avoid excessive application.
e Periodically test soils for determining proper fertilizer use.

® Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

e Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

e Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

= Dispose of empty pesticide containers according to the instructions on the container label.
Inspection

w 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

= 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.

a Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

e 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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Landsca

pe Maintenance

2 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.

# Use a training log or similar method to document training.

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

@ Have spill cleanup materials readily available and in a know in location
#  Cleanup spills immediately and use dry methods if possible.
w Properly dispose of spill cleanup material.

Other Considerations

e 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.

s All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

s 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
Cosis

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
chencal costs.

Maintenance
Not applicable
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Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Coniractors 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 Conirol Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
http://dur.metroke.gov/wlr/dss /spem.htin

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
hitp://ladpw.org/wind/npdes/model links.cim

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
hiip: / /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: htip://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Efficient Irrigation SD-1

D;s:i‘g-n- -_ai)jéctives

[ Maximize Infiltration
M Provide Retention
4 Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Conlain 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:

»  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.

» 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.

CALTFORNIA STORMWATIR
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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.

s 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

= 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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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration

Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

= 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:

m  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

CALITORNIA STORMWATTR
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- DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping.

w 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

e 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.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper broomis.

Supplemental Information

Examples

s 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 Manua!l for Stormwater Quality Control Measures,
July 2002.

New Development and Redevelopment
www.cabmphandbooks.com



Maintenance Bays & Docks SD-31

Design Objectiveé_

e e e e

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

! Prohibit Dumping of Improper
Matenals

[l 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.

® Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).

CALIFORNIA STORMWATIR
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SD-31 Maintenance Bays & Docks

® 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.

s Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

e 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.

& Below-grade loading docks from grocery stores and warchouse/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.

e 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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Trash Storage Areas SD-32

e s

Design Objectiv;s

Description e
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 Slow Runoff

polluted. In addition, loose trash and debris can be easily

transported by water or wind into nearby storm drain inlets, Minimize Impervious Land

channels, and/or creeks. Waste handling operations that may be Covermge:
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

4 Contain Pollutants
Approach

. . . E . Collect and Convey
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

likelihood of contamination. ' ’ e

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. Contlicts 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.

CALIFORNIA STORMWATIR
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Trash Storage

# Use lined bins or dumpsters to reduce leaking of liquid waste,

= Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave frash storage areas with an impervious surface to mitigate spills.
e Do not locate storm drains in immediate vicinity of the trash storage area.

e 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 “redevelopnient” 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 Sau 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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Vortex Separator

MP-51

General Description

Vortex separators: (alternatively, swirl concentrators) are gravity

separators, and in principle are essentially wet vaults. The

difference from wet vaults, however, is that the vortex separator

is round, rather than rectangular, and the water moves in a

centrifugal fashion before exiting. By having the water move in a

circular fashion, rather than a straight line as is the case with a

standard wet vault, it is possible to obtain significant removal of

suspended sediments and attached pollutants with less space.

Vortex separators were originally developed for combined sewer

overflows (CSOs), where it is used primarily to remove coarse
inorganic solids. Vortex separation has been adapted to
stormwater treatment by several manufacturers.

Inspection/Maintenance Considerations
As some of the systems have standing water that remains

between storms, there is concern about mosquito breeding. Also,
a loss of dissolved pollutants may occur as accumulated organic

matter (e.g., leaves) decomposes in the units.

Inspection Activities

m Inspect for accumulated sediment/debris.

Maintenance Activities

B Remove of accumulated material with an eductor

Suggested
Frequency

As needed

~ Suggested

Frequency

Annual, or more

-- Sédimenllbebrié Removal

m Vector Control

Maintenance Concerns,
Objectives, and Goals

Téfg:ted Constituents

NENENEN

v
v

Sediment
Nutrients
Trash
Metals
Bacteria
Qil and Grease
Organics

= ;
]

Legend (Removal Effectiveness)

truck. Tt may be necessary to remove and dispose frequent as needed & Low
the floatables separately due to the presence of
petroleum product. A Medium
California
Stormwater
Quality
Association
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Multiple Systems

TC-60

General Description

A multiple treatment system uses two or more BMPs in series.
Some examples of multiple systems include: settling basin
combined with a sand filter; settling basin or biofilter combined

with an infiltration basin or trench; extended detention zone on a

wet pond.

Inspection/Maintenance Considerations

Each of the separate treatment processes will require maintenance

as described in the previous fact sheets. For example, multiple

system comprises of a biofilter combined with an infiltration basin

would require the inspection and maintenance considerations
outlined on the fact sheet for each process.

' - e Suggested
! Inspection Activities Frctlersy
| Refer to individual treatment control factsheets ' As needed

Aol Suggested
‘ Maintenance Activities 7 Frequ ency
B Refer to individual treatment control factsheets I As needed

Maintenance Concerns,

Objectives, and Goals
May include some of ihe followiﬁg: N
m Accumulation of Metals

m Aesthetics

m Channelization of Flow

m Clogged Outlet Structures

m Endangered Species Habitat
Creation

m Erosion

® Groundwater Contamination

m Hazardous Waste

m Hydraulic and Removal Efficiency
m |nvasive/exotic Plant Species

® Mechanical Malfunction

m Pollutant Breakthrough

m Re-suspension of settled material
m Sediment and Trash Removal

m Sedimentation

m Vector/Pest Control

m Vegetation harvesting

m Vegetation/Landscape
Maintenance

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Legend (Removal Effectiveness)

@ Low B High
A  Medium

SN S NN
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