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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name Rancho Cucamonga New Yard

Project Owner Contact Name: Noel Castillo

Mailing 385 N. Arrowhead Ave., E-mail Noel.castillo@dpw.sbcounty.g

Address: | san Bernardino, CA Address:

Tract/Parcel Map

Permit/Application Number(s): Number(s):

Additional Information/

Comments:

11,910isg-ft area to the project location. The
44,000 sqg-ft of impervious area to the project
has approximately 90,000 sq-ft of impervious area.

Description of Project:

the site. Pre-development conditions have the entire site draining to the South-
of the site in sheet flow patterns. The post development condition has the new

the site on the South where it discharges onto Baseline Road. It is then collected and
discharged into Day Creek which flows to Santa Ana River Basin which drains to the Prado
Reservoir. The proposed Storm Drain improvements will be designed to achieve compliance.

Existing BMPs:
Stockpile management, BMP established around stockpiled material.
Spill Prevention kits onsite.

Hardscaping and drainage control for storm run-off. Includes west

ingress drainage swale.
previously Southern concrete drainage curb, for facility/ Lot drainage.

Spill container for liquid materials within storage container.

Proposed BMP:

o Infiltration Trench
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Section 2

2.1 Project Information

This section of the WQMP should provide the information listed below. The information provided
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site des
BMPs and other anticipated water quality features that impact site planning. Final Project W!
specifically identify all BMP incorporated into the final site design and provide other detailed 1

described herein.

Project Description

Form 2.1-1 Description o

1 Development Category (Select all that apply):

|Z Significant re-development
involving the addition or
replacement of 5,000 ft2 or
more of impervious surface on
an already developed site

|:|New development i
the creation of 10,000
more of impervious s

|:| Hillside developments of
5,000 ft2 or more which are
located on areas with known
erosive soil conditions or
where the natural slope i

25 percent or more

CWA Section 303(d) list of
impaired waters.

assification (SIC)
3, 5014, 5541,

|:|Restaurants (with SIC
code 5812) where the land
area of development is
5,000 ft2 or more

Parking lots of 5,000 ft2
or more exposed to storm
water

|:| Retail gasoline outlets
that are either 5,000 ft2 or
more, or have a projected
average daily traffic of 100
or more vehicles per day

|:| Non-Priority / Non-Cate

jurisdictig sific requirements.

roject May require source control LID BMPs and other LIP requirements. Please consult with local

3 Number of Dwelling Units:

4

SIC Code:

2-2
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2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any infrastruc
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeg
property owners association will be formed and be responsible for the long-term maintenance of pg

stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of ind
property owners.

Form 2.2-1 Property Ownership/Manager

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

San Bernardino County Flood Control District as on-site owner and user as a Maintenance Yard.

Contact Information:

Noel Castillo C/O San Bernardino County Flood Control District
Director of Public Works

San Bernardino County Flood Control District

825 East Third Street, San Bernardino, CA 92415
Noel.castillo@dpw.sbcounty.gov

909-387-7906
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2.3 Potential Stormwater Pollutants

to Table 3-3 in the TGD for WQMP).

Determine and describe expected stormwater pollutants of concern based on land uses and site activities

Form 2.3-1 Pollutants of Concern

Pollutant

Please check:
E=Expected, N=Not

Expected

Pathogens (Bacterial / Virus)

EX

N[

Nutrients - Phosphorous

EX

N[

Nutrients - Nitrogen

EX

N[

Noxious Aquatic Plants

EX

N[

Sediment

EX

Metals

EX

Oil and Grease

able 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for W@QMP, potential sources include brake pad and tire tread
wear associated with driving.

per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include petroleum hydrocarbon
products, motor products from leaking vehicles, esters, oils, fats,
waxes, and high molecular-weight fatty acids.

Trash/Debris

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include paper, plastic, polystyrene
packing foam, and aluminum materials.

Pesticides / Her

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include fertilizers and pesticides.

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include solvents and cleaning
compounds.
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2.4 Water Quality Credits

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

Form 2.4-1 Water Quality Credits

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

|:| Redevelopment projects that Higher density ] Mixed use development,
reduce the overall impervious development projects
footprint of the project site. |:|Vertica| density [20%]

[Credit =% impervious reduced] |:|7 units/ acre [5%)] institutiog er la complicated by presence
o or potential of hazardous

contaminants) [25%)]

|:| Redevelopment projects in |:| Transit-oriented € i |:| Live-Work
established historic district, developments (mi e developments (variety of
historic preservation area, or residential or com i res, substantially developments designed
similar significant core city center | area designed to i by urban land uses, into | to support residential and
areas [10%] access i € vocational needs) [20%)]

2-5
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physi
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) thg
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) ig
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an ex

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has mo an
drainage area for stormwater management, then complete additional ver.
these forms for each DA / outlet.

Site coordinates take GPS
measurement at approximate center Latitude 34d07°25” N y Thomas Bros Map page 573
of site

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

conceptual schematic describing DMAs and hydrologic featu
modified for proposed project or a drawing clearly showing D

Outlet 1 il. i Infil. Trench

?

DA1DMAC

DA3 DMAE DA2 DMA D

DA1DMA A

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

Impervious areas drain to infiltration trench then too DA2

Impervious areas drain to infiltration trench then too DA3

Impervious areas drain to infiltration trench then too Outlet 1
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Form 3-2 Existing Hydrologic Characteristics for Drainage A

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

1 DMA drainage area (ft2)

2 Existing site impervious area (ft2)

3 Antecedent moisture condition For desert

areas, use http://www.
.gov/dpw/floodcontrol/pdf/20100412 map.pdf

4 Hydrologic soil group Refer to Watershed
Mapping Tool —
http://permitrack.sbcounty.gov/wap/

3 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fig A Barren
of Hydrology Manual

8 Pre-developed pervious area condi

. 5 04 5 04
Based on the extent of wet season vegetated Fair 50-75%; Fair 50-75%; Fair 50-75%;
good >75%; Fair 50-75%; Poor <50% Attach phote

of site to support rating
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Form 3-2 Existing Hydrologic Characteristics for Drainage A

For Drainage Area 3’s sub-watershed DMA,

DMAD
provide the following characteristics

1 DMA drainage area (ft?) 5,455

2 Existing site impervious area (ft?)

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group Refer to Watershed

Mapping Tool -
http://permitrack.sbcounty.qov/wap/

> Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fi
of Hydrology Manual

8 Pre-developed pervious area conditio

Based on the extent of wet season vegetated cove Fair 50-75%;
good >75%; Fair 50-75%; B <50% Attach photos

of site to support rating
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Form 3-2 Existing Hydrologic Characteristics for Drainage A

For Drainage Area 4’s sub-watershed DMA,

DMAE
provide the following characteristics

1 DMA drainage area (ft?) 6,135

2 Existing site impervious area (ft?)

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group Refer to Watershed

Mapping Tool -
http://permitrack.sbcounty.qov/wap/

> Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fi
of Hydrology Manual

8 Pre-developed pervious area conditio

Based on the extent of wet season vegetated cove Fair 50-75%;
good >75%; Fair 50-75%; B <50% Attach photos

of site to support rating

3-4
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Form 3-3 Watershed Description for Drainage Areas

Receiving waters

Refer to Watershed Mapping Tool - Day Creek Channel, San Sevaine Channel, Santa Ana river reach ado Flood

http://permitrack.sbcounty.qov/wap/ Control Basin

See ‘Drainage Facilities” link at this website

Applicable TMDLs .
Santa Ana River Reach 3;

Refer to Local Implementation Plan

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool -

http://permitrack.sbcounty.qov/wap/ and State
Water Resources Control Board website —
http://www.waterboards.ca.gov/santaana/water _iss
ues/programs/tmdl/index.shtml|

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

http://permitrack.sbcounty.gov/wap/

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool — Santa Ana River

http://permitrack.sbcounty.gov/wap/

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

IZINO

|:| Yes Attach verification of regional BMP evaluation criteria in WAP

Hydrologic Condi Concern

* More Effective than On-site LID

* Remaining Capacity for Project DCV
atershed—based BMIPincluded in a RWQCB
Upstream of any Water of the US

Operational at Project Completion

Long-Term Maintenance Plan
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

The preparers of this WQMP have reviewed the source control B -
ecific BMP required for project as
al source control BMP shall be

significant redevelopment projects. The preparers have also reyi
specified in Forms 4.1-1 and 4.1-2. All applicable non-structug
implemented in the project.

O&
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Identifier

Check One

Not
Applicable

Included

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

[

Activity Restrictions

Landscape Management BMPs

properly mai ed. Application of fertilizers/pesticides by licensed person. All routing

landscaping tenance shall be done in accordance with CASQA BMP SC73, pollution

prevention, gested protocols, planting, waste management, irrigation, fertilizers and
pesticide management, and inspection.

BMP Maintenance

San Bernardino County Flood Control District will be responsible for the BMP inspection
and maintenance. See section5, Form 5.1 for details on BMP maintenance.

Title 22 CCR Compliance
(How development will compl

No hazardous waste material will be storage on this project site.

Local Water Quality Ordinahces

The project will comply with the MS4 Permit through the implementation of this WQMP

Spill Continge

Spill Kit: 30Gal Spill Kit, Absorbents, Oil Mats/Trays, self-contained Disposal Drums for
used absorbents.

This BMP addresses compliance with State regulations dealing with underground
storage tanks (septic tank), enforced by County Environmental Health Services on behalf
of State. Septic tank is set at least 55’ from the treatment control BMP.
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Form 4.1-1 Non-Structural Source Control BMPs

Hazardous material currently stored
Cabinets:

Aerosols
Paint under 15 gallons

il under 45 gallons (I Qt. containers)
Hazardous Materials Disclosure

Compliance jon Oil under 5 gallons (1 Qt. containers)

ti-Freeze under 5 gallons (1-gallon Containers)
icants under 5 gallons

Gasoline under 5 gallons (2-gallon & 5-gallon containers).

v
Form 4.1-FNon-Structural Source Control BMPs

Check Oné Describe BMP Implementation OR,
Identifier Name
Included Not if not applicable, state reason
Applicable
I:' Hazard Waste protection to be enforced by local fire protection agencies, San

N10 Uniform Fire Cod Bernardino County will be responsible for enforcing hazardous waste regulations.

San Bernardino County Flood Control District shall prepare and implement a trash
management program with instructions on spill cleanup, litter control procedures.
IZ I:' Implement CASQA BMP SC-60, keep worksites clean and orderly, dispose of wash water,
sediments, properly, provide training to employees, have spill cleanup materials readily
available and in a known location, cleanup spills immediately, and properly dispose the
spill cleanup material.

Litter/Bebris ol Program

4-3



Water Quality Management Plan (WQMP)

N12

Employee Training

N13

Housekeeping of Loading Docks

N14

Catch Basin Inspection Program

N15

Vacuum Sweeping of Private Streets and
Parking Lots

eets and parking areas will be vacuumed and or swept using a vacuum
assisted sweeper as part of the BMP Maintenance Plan.

Onsite private

N16

Other Non-structural Measures for Public
Agency Projects

N17

Educational materials available through the local jurisdiction’s stormwater program.

The County has a Facilities Urban Runoff Pollution Prevention Plan in-place for
current post construction activities. A copy of the Facilities Urban Runoff
Pollution Prevention Plan is available at the site if needed.

Comply with all other applicable NPD
permits

The proposed site will comply with current NPDES permit requirements through
implementation of the site specific Storm Water Pollution Prevention Plan (SWPPP)
BMPs. Refer to separate SWPPP document. Compliance with the MS4 also required.
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Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

ot applica

Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

X

One proposed catch basin with

Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

[

yr storage material proposed in this development.

Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

Finish grade of landscaped areas at a minimum of.
1-2 inches below top of curb, sidewalk, or
pavement

alte and have permanent roof or awning. Implement
CASQA BMP handbook SD-32 guidance.

design and landscape design that will help to cut the costs and
water, by design timing and application methods of irrigation
inimize the runoff of excess of irrigation water into the storm water
0 be provided per landscape plans and will incorporate the State and
Local requirements for landscaping.

Landscape areas shall be below top of curb and pavement minimum of 1-2 inches.

Protect slopes and channels and provid
dissipation (CASQA New Developm
Handbook SD-10)

nergy

No channel was proposed on this site. Proposed Energy Dissipater (rip-rap) at
inlets to the trench.

Covered dock areas (CAS
BMP Handbook SD-31)

No docks are proposed on this site.

Covered maintena
plans (CASQA
SD-31)

pill contain

Developme \MP Handbook

Maintenance bays are proposed inside the new building. Floor drains lead to a
clarifier, then to sand oil interceptor. The sand oil interceptor leads to a sump
pump that pumps to a storage tank.

Vehi
(CASQA

Vehicle wash area is equipped with a wash rack. A valve will be installed between
the drain and the sump. Implement CASQA BMP handbook SD-33. The wash area
drains to a drainage trench which leads to the sand oil interceptor. The sand oil
interceptor leads to a sump pump that pumps to a storage tank.

‘
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S10

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

[

No outdoor processing has bee posed fo

Form 4.1-2 Structural Source Control

Identifier

Check One

Included

Not
Applicable

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

X

[

/accessory washing and steam cleaning activities will be self
illbe,installed between the drain and the sump. Wash area

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

No fueling has been proposed on this project.

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

No hillside landscape existing on this project.

Wash water control for food preparation areas

No food preparation has been proposed on this project.

Community car wash racks (CASQA
Development BMP Handbook SE

No car washing has been proposed on this project.
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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 ea

phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromogdifiea
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
d in

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

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

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

Site Design Practices
If yes, explain how preventative site design practice is addressed in project site pla

Minimize impervious areas: Yes |:| No |Z

Explanation: The project will utilize infiltration facilities to collect runoff fra
of the project correspond to impervious areas.

Maximize natural infiltration capacity: Yes IZ No [ ]

Explanation: The Infiltration trench BMP was proposed

condition has a building construction
concentration will not be affected.

paction in stormwater retention/infiltration basin/trench areas: Yes [X] No [_]

on will be performance in the infiltration trench. Vehicle and foot traffic in infiltration areas will be

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

Explanation: Landscape areas will be staked off during the grading to avoid/minimize compaction in the landscape areas.
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4.2 Project Performance Criteria

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology base
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality c

(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff
protection of any downstream waterbody segments with a HCOC. If the project has more than
outlet for stormwater runoff, then complete additional versions of these fo

DA / outlet.

or

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormv . es use of
the Ps method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

requires the use of the Rational Method (San Bernardino County . Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including r ime of concentration, and peak
anual Rational Method approach.
For projects greater than 640 acres (1.0 mi?), the Rational Met C ould not be used. For such
projects, the Unit Hydrograph Method (San Bernarding

3 Runoff Coefficient (Rc): 0.252
Rc =0.858(Imp%)"3-0.78(Imp%)"?+0.774(Imp%)+0.04

2 . . .
Imperviousness after applying preventative

design practices (Imp%): 35

24-hrs []

” The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs |Z|
e the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

Compute design capture volume, DCV (ft3): 3,821 CF

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

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

Project area DA 3 (ft?): | 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.44
5,455 site design practices (Imp%): 64

4 Determine 1-hour rainfall depth for a 2-year return period Pyyr.anr (in): 0.601 http://hdsc.nws.noaa

> Compute Pg, Mean 6-hr Precipitation (inches): 0.89

Ps = Item 4 *Ci1, where Cy is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Moun

6 Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time cg
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time
reduce the performance criteria for LID BMP design capture volume, the depth of
reduced.

7 Compute design capture volume, DCV (ft3): 350 CF

DCV =1/12 * [Item 1* Item 3 *Item 5 * C;], where C: is a function o
Compute separate DCV for each outlet from the project site per sg

Form 4.2-1 LID BMF ance Criteria for Design Capture Volume

1 Project area DA 4 (f Imperviousness after ap i 3 Runoff Coefficient (Rc): 0.485

ite design practices (Imp%): 69 Rc = 0.858(Imp%)"3-0.78(Imp%)"?+0.774(Imp%)+0.04

4 Determine 1-hour rainfall d r a 2-year return period Pyyr.1nr (in): 0.601 http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

24-hrs []
48-hrs [X]

design capture volume, DCV (ft3): 433 CF

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

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

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

Go to: http://permitrack.sbcounty.gov/wap/

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernarding

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

Condition Runoff Volume (ft3) Time of Concentration (min)

1

2

Pre-developed

Form 4.2-3 Item 12 Form 4.2-4 Ite,

4

Post-developed

Form 4.2-3 Item 13 orm 4.2-5 Item 14

7

Difference

Item 4 —Item 1 Item 6 — Item 3

10 12

Difference %

Item 7 / Item 1

%
Item 9/ Item 3

(as % of pre-developed)

This project is located in HCOC Exempt

eodatabase HCOC exemption area.
ppviewer/index.html|?id=302f46bbc77143519782936a535d0c

Bernardino
.arcgis.com/apps/V

The site is mapped in the
https://sbcountydpw.
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Water Quality Management Plan (WQMP)

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

Weighted Curve Number
Determination for: DMA A DMA B DMAC DMAD DMAE DMA F
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

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

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

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

9 Initial abstraction, I, (in):

5 Pre-Developed area-weighted C lo=0.2 * ltem 7

ed soil storage capacity, S (in): 10 Initial abstraction, I, (in):

6 Post-Developed area-wej
S=(1000/ Item 6) - 10 la=0.2 * Item 8

11 Precipitation for 2 yr, 24 hr stor
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Water Quality Management Plan (WQMP)

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

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

form below)

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

DMA A DMA B DMAC DMAD DMA A DMA B

Variables

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

Item 5 for pre-developed condition

2 Change in elevation (ft)

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

4 Land cover

3 Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA

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

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

? Manning’s roughness of channel (n)

10 Channel flow velocity (ft/se

* (Item 3)"%°

u Travel time to outlet{min)
Ti = Item 6 / (Item

Minimum of Item 12 pre-developed DMA

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

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

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

Compute peak runoff for pre- and post-developed conditions

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

DMAA | DMAB | DMAC

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10°(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

2 Drainage Area of each DMA (Acres)

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

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)

4 Pervious area infiltration rate (in/hr)

Use pervious area CN and antecedent moisture condition with Appendix @
for waQmPpP

5 Maximum loss rate (in/hr)

m = Item 3 * [tem 4
Use area-weighted Frm from DMA with outlet at project si
DMA (Using example schematic in Form 3-1, DMA A

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

7 Time of concentration adjust factor for other DM DMAA

site discharge point DMA B
Form 4.2-4 ltem 12 DMA / stream of site discharge

DMAC n/a

9 Pre-developed Q; at T. for DMA B: 10 Pre-developed Qp at T for DMA C:

Qp = Item 6pmas + [Item 6pmaa * (Item 1pmas - Item Qp = Item 6pmac + [Item 6pmaa * (Item Ipmac - Item
Somaa)/(Item Lomaa - Item 5pman)* Item 7omas/i] + Somaa)/(Item 1omaa - Item Spman)* Item 7omacs] +
[Item 6pmac * (Item 1pmas - Item Spmac)/(Item lomac- | [Item 6pmas * (Item 1pmac - Item Spmas)/(Item 1pmas
Item 5pmac)* Item 7pmasys] - Item 5pmas)* Item 7pmacyz]

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

13 Post-developed Q; at T. for DMA C:

Same as Item 10 for post-developed
values

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

Same as Item 9 for post-developed values

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

5 Peak runoff reduction needed to meet HCOC Requirement (cfs): Qp-ticoc = (Item 14 * 0.95) — Item 10

4-13



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
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Sg
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required b
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID B

= 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).

The first step in the analysis, using Section 5.3.2.1 of the TGD
to determine if retention and infiltration BMPs are infeasible
Form 4.3-1, if the answer is “Yes,” provide all study findings that
sources, etc. used to make the determination of i

Next, complete Forms 4.3-2 and 4.3-4 to determjimie the feasibilit able HSC and harvest and use BMPs,

4-14



Water Quality Management Plan (WQMP)

Form 4.3-1 Infiltration BMP Feasibility (DA 1)

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

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

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical e
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that sto
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream wate

If Yes, Provide basis: (attach)

4|s proposed infiltration facility located on hydrologic soilgre he site geotechnical investigation indicate
presence of soil characteristics, which support categorization as D soils?

If Yes, Provide basis: (attach)

5 |s the design infiltration rate, after accounti . @W proposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes[ ] No |Z|

If Yes, Provide basis: (attach)

ver pre-developed conditions be partially or fully inconsistent with watershed
pair beneficial uses? Yes [ ] No [X]

gh Item 3 is “Yes”: Yes [ ] No [X]
not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8

Yes |:| NOIZI

issible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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Water Quality Management Plan (WQMP)

Form 4.3-1 Infiltration BMP Feasibility (DA 2)

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

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

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical exg
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that s
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream wat@

If Yes, Provide basis: (attach)

41s proposed infiltration facility located on hydrologic soil i he site geotechnical investigation indicate
presence of soil characteristics, which support categoriz

If Yes, Provide basis: (attach)

5 Is the design infiltration rate, after accounti proposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes [ ] No [X]

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction o ver pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WA impair beneficial uses? Yes [ No [X]
See Section 3.5 of the TG WQMP and WAP

gh Item 3 is “Yes”: Yes [ ] No [X]
ot feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8

6is “Yes”: Yes [ No [X]
, infiltration is pefmissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
then proceed to 9, below.

ough Item 6 are “No”:
is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
. Hydrologic Source Control BMP.
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Water Quality Management Plan (WQMP)

Form 4.3-1 Infiltration BMP Feasibility (DA 3)

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

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

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines't
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream water ri

If Yes, Provide basis: (attach)

41s proposed infiltration facility located on hydrologic soil group (HSG) D so s the site geotechnical investigation indicate
presence of soil characteristics, which support categorizatio Yes [ ] No [X]

If Yes, Provide basis: (attach)

5 |s the design infiltration rate, after accounting for safefyfactor of 2.0, belo oposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes[ ] No |Z|

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reducti conditions be partially or fully inconsistent with watershed
management strategies as defined in th air beneficial uses? Yes [ ] No [X]
See Section 3.5 of the TGD for WQMP and

If Yes, Provide basis: (atta

7 Any answer from | through Item 3 is “Yes”: Yes [ ] No [X]
If yes, infiltration e is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8

em 6 is “Yes”: Yes [ ] No [X]
t required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.

ough Item 6 are “No”:
is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
drologic Source Control BMP.
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Water Quality Management Plan (WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMP
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicabl
shall be provided except where they are mutually exclusive with each other, or with other BMPs. M

HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOC
applicable HSC must be part of demonstrating that the BMP system has been designed to

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

BMP Type
impervious areas planned for routing to on-lot infiltration (Use additional forms

BMP: Yes[_] No[X] Ifyes, complete items 2-5; If no, for more BMPs)
proceed to Item 6

routing runoff from impervious to pervious areas), excluding

2 . . - .
Total impervious area draining to pervious area (ft2

3. . - . .
Ratio of pervious area receiving runoff to impervi

4 Retention volume achieved from impe

dispersion (ft3) V=Item2 * Item 3 * (0, , assuming retent
of 0.5 inches of runoff

5 Sum of retention volume achieved j vious area dispersion (ft3): Vretention =Sum of Item 4 for all BMPs

DA DMA

DA  DMA DA  DMA BMP Type

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

3 Runoff volume retention from on-lot infiltration (ft3): Vretention =Sum of Item 12 for all BMPs
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Water Quality Management Plan (WQMP)

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

4 . N
Implementation of evapotranspiration BMP (green, DA DMA DA DMA

brown, or blue roofs): Yes |:| No IZ BMP Type BMP Type
If yes, complete Items 15-20. If no, proceed to Item 21

3 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

1

7 Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

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

19

Retention Volume (ft3)
Vietention = Item 17 * (Item 18/24)

20

Runoff volume retention from evapotranspiration B : Vretention =Sum of Item 19 for all BMPs

1 Implementation of Street Trees: Y X DA DMA BMP Type
BMP Type (Use additional forms
for more BMPs)

If yes, complete Items 22-25. If no, pro

22 Number of Street Trees

3 . .
Average canopy over impervious are

24 ion from street trees (ft3)

Vietention = Ite .05/12) assume runoff retention of
0.05 inches

Vretention = Sum of Item 24 for all BMPs

residential rain barrel/cisterns: Yes ] | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

Items 27-29; If no, proceed to Item 30
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Water Quality Management Plan (WQMP)

1 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[X] Ifyes, complete items 2-5; If no,
proceed to Item 6

BMP Type
(Use additional forms
for more BMPs)

2 . . - .
Total impervious area draining to pervious area (ft2

3 . . . . .
Ratio of pervious area receiving runoff to impervi

4 Retention volume achieved from imperyi

dispersion (ft3) V=item2 * Item 3 * (0.
of 0.5 inches of runoff

assuming rete

DA DMA
BMP Type

Vietention =Sum of Item 4 for all BMPs

DA DMA
BMP Type

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

= (Item 7 *Item 8) + (Item 9 * [tem 10 * Item 11)

3 Runoff volume retention from on-lot infiltration (ft3):

Vietention =Sum of Item 12 for all BMPs
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Water Quality Management Plan (WQMP)

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

4 . N
Implementation of evapotranspiration BMP (green, DA DMA DA DMA

brown, or blue roofs): Yes |:| No IZ BMP Type BMP Type
If yes, complete Items 15-20. If no, proceed to Item 21

3 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

1

7 Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

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

19

Retention Volume (ft3)
Vietention = Item 17 * (Item 18/24)

20

Runoff volume retention from evapotranspiration B : Vretention =Sum of Item 19 for all BMPs

1 Implementation of Street Trees: Y X DA DMA BMP Type
BMP Type (Use additional forms
for more BMPs)

If yes, complete Items 22-25. If no, pro

22 Number of Street Trees

3 . .
Average canopy over impervious are

24 ion from street trees (ft3)

Vietention = Ite .05/12) assume runoff retention of
0.05 inches

Vretention = Sum of Item 24 for all BMPs

residential rain barrel/cisterns: Yes ] | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

Items 27-29; If no, proceed to Item 30
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Water Quality Management Plan (WQMP)

1 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[X] Ifyes, complete items 2-5; If no,
proceed to Item 6

BMP Type
(Use additional forms
for more BMPs)

2 . . - .
Total impervious area draining to pervious area (ft2

3 . . . . .
Ratio of pervious area receiving runoff to impervi

4 Retention volume achieved from imperyi

dispersion (ft3) V=item2 * Item 3 * (0.
of 0.5 inches of runoff

assuming rete

DA DMA
BMP Type

Vietention =Sum of Item 4 for all BMPs

DA DMA
BMP Type

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

= (Item 7 *Item 8) + (Item 9 * [tem 10 * Item 11)

3 Runoff volume retention from on-lot infiltration (ft3):

Vietention =Sum of Item 12 for all BMPs
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Water Quality Management Plan (WQMP)

Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 3)

4 . N
Implementation of evapotranspiration BMP (green, DA DMA DA DMA

brown, or blue roofs): Yes |:| No IZ BMP Type BMP Type
If yes, complete Items 15-20. If no, proceed to Item 21

3 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

1

7 Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

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

19

Retention Volume (ft3)
Vietention = Item 17 * (Item 18/24)

20

Runoff volume retention from evapotranspiration B : Vretention =Sum of Item 19 for all BMPs

1 Implementation of Street Trees: Y X DA DMA BMP Type
BMP Type (Use additional forms
for more BMPs)

If yes, complete Items 22-25. If no, pro

22 Number of Street Trees

3 . .
Average canopy over impervious are

24 ion from street trees (ft3)

Vietention = Ite .05/12) assume runoff retention of
0.05 inches

Vretention = Sum of Item 24 for all BMPs

residential rain barrel/cisterns: Yes ] | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

Items 27-29; If no, proceed to Item 30
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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. Vo

retention estimates are sensitive to the percolation rate used, which determines the amount of runoff
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field meas
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 W
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 retenti
mitigate no more than 40% of the DCV, then they are considered infeasible and th
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, tl on BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).

O&
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Water Quality Management Plan (WQMP)

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

1 Remaining LID DCV not met by site design HSC BMP (ft3): 3,821 Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA1 DMA-A,B,C
BMP Type
Infiltration Trench

DA1 DMA-D
BMP Type
Infiltration Trench

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

10.1

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

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

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

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

7 Ponding Depth (ft) dsue = Minimum of (1/12*Item 4*Item 5) o,

8 Infiltrating surface area, SAgmp (ft2) the lesser of the areq

eded for

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

3 Amended soil depth, dmedia (ft) Only incl
see Table 5-4 in the TGD for WQMP for re;

10 Amended soil porosity

11 Gravel depth, dmedia (ft

Table 5-4 of the TGD for

types, see
for BMP design details

3

1,777

n/a

olume from LID Infiltration BMPs: 1,777 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

tion of DCV achieved with infiltration BMP: 39% Retention% = Item 16 / Form 4.2-1 Item 7

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes [_] No []

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

1 Remaining LID DCV not met by site design HSC BMP (ft3): 350 Vunme: = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA 2 DMA-D
BMP Type
Infiltration Trench

DA1 DMA-D
BMP Type

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

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

10.1

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

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

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

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

7 Ponding Depth (ft) dsme = Minimum of (1/12*Item 4*Item

the TGD for WQMP

3 Amended soil depth, dmedia (ft) Onl,

see Table 5-4 in the TGD for WQMP for refere design details

10 Amended soil porosity

11 Gravel depth, d ) Only included in certain BMP

‘or BMP design details

2 Gravel porosity

rs) Typical ~ 3hrs

jon Volume (ft3) Vietention = Item 8 * [Item7 +
* Item 12) + (Item 13 * (Item 4 / 12))]

3

1,734

n/a

Fraction of DCV achieved with infiltration BMP: 495% Retention% = Item 16 / Form 4.2-1 Item 7

18

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes [X] No []

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)
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Water Quality Management Plan (WQMP)

for the applicable category of development and repeat all above calculations.

Form 4.3-3 Infiltration LID BMP - including underground BMPs

1 Remaining LID DCV not met by site design HSC BMP (ft3): 433  Vunme: = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA 3 DMA -E
BMP Type
Infiltration Trench

DA1 DMA-D
BMP Type
Infiltration Tren

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

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

10.1

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

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

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

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

7 Ponding Depth (ft) dsme = Minimum of (1/12*Item 4*Item

the TGD for WQMP

3 Amended soil depth, dmedia (ft) Only ji
see Table 5-4 in the TGD for WQMP for re;

10 Amended soil porosity

11 Gravel depth, dmedig

Table 5-4 of the TGD 2

Only included in certain B
P for BMP design details

2 Gravel poro

13

Durati orm as basin is

g (hrs) Typical ~ 3hrs

14

bove Ground R&etention Volume (ft3) Vietention = Item 8 * [Item7 +

* Item 12) + (Item 13 * (Item 4 / 12))]

3

1,808

on Volume (ft3) Volume determined using

ons and calculations

n/a

’ ! otal Retention Volume from LID Infiltration BMPs: 1,808 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

on of DCV achieved with infiltration BMP: 418% Retention% = Item 16 / Form 4.2-1 Item 7

18

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes [X] No []

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)

for the applicable category of development and repeat all above calculations.
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4.3.3 Harvest and Use BMP

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

incremental benefit of 40 percent of the LID DCV would not be achievable wit
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 Item 16

DA DMA
DA  DMA BMP Type

BMP 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 fe
WQMP) - Use additional forms for more BMPs

2 Describe cistern or runoff detention facilit

3 Storage volume for proposed detenti

4 Landscaped area planned for use o
(ft2)

> Average wet seasafidaily irrigation demand

Use local values,

Sum of Item 8 for all harvest and use BMP included in plan

t the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and

infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the ef]
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TG
WQMP).

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

Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP

Form 4.3-5 Selection and Evaluation

1 Remaining LID DCV not met by site design HSC,

List pollutants 0
infiltration, or harvest and use BMP for potential

biotreatment (ft3): O Form 4.2-1 item 7 - Form 4.3-2 Item
30— Form 4.3-3 Item 16- Form 4.3-4 Item 9

Flow-based biotreatment
Use Form 4.3-8 to compute treated volume

) Volume-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 413X to compute treated

(Select biotreatment BMP(s)
necessary to ensure all pollutants of
concern are addressed through Unit
Operations and Processes, described
in Table 5-5 of the TGD for WQMP)

|:| Vegetated swale
DVegetated filter strip
|:| Proprietary biotreatment

3 Remaining fraction of LID DCV for

ion of volume based biotreatment | sizing flow based biotreatment BMP:
BMP (ft3): Item 1—Item 3 % Item4 /Item 1

capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to
entage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

Provided a WQ
TGD for WQMP

with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the

the proposed category of development: |:| If maximized on-site retention BMPs is feasible for partial capture,
entation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment (DA 1) -
Bioretention and Planter Boxes with Underdrains

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

DA DMA DA DMA
BMP Type BMP Type

1 Pollutants addressed with BMP  List all pollutant of concern that

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

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

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

> Ponded water drawdown time (hr) Copy item 6 from Form,

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

7 Ponding Depth (ft) dswe = Minimum of (1/1
Item 6

8 Amended soil surface area (ft2)

3 Amended soil depth (ft)
reference to BMP design de

0 Amended soil p

of the TGD for WQMP for reference
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Form 4.3-7 Volume Based Biotreatment (DA 1) -
Constructed Wetlands and Extended Detention

Biotreatment BMP Type DA DMA
Constructed wetlands, extended wet detention, extended dry detention, BMP Type
or other comparable proprietary BMP. If BMP includes multiple modules
(e.g. forebay and main basin), provide separate estimates for storage
and pollutants treated in each module. Forebay

1 Pollutants addressed with BMP forebay and basin

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

2 Bottom width (ft)

3 Bottom length (ft)

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

5 Side slope (ft/ft)

6 Depth of storage (ft)

7 Water surface area (ft2)
Asurface =(Item 2 + (2 * Item 5 * [tem 6)) * (Item 3 + 5 * |tem 6))

ecified in BMP specific fact sheets, see
r reference to BMP design details

(Item 8forebay + Item 8basin) / (Item 9 * 3600)

event (hrs)

reated volume from constructed wetlands, extended dry detention, or extended wet detention :

(Sum of Item 12 for all BMP included in plan)
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Form 4.3-8 Flow Based Biotreatment (DA 1)

Vi tated I ?lft;ej:metnit BMPtZype bl iet DA DMA bA DMA
Ble\jpe ated swale, vegetated filter strip, or other comparable proprietary BMP Type BMP Type

1 Pollutants addressed with BMP

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

2 Flow depth for water quality treatment (ft)

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

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

4 Manning's roughness coefficient

3 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 27167 * [t

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

7 .
Cross sectional

5+ (2 *Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary

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

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

1 Total LID DCV for the Project DA-1 (ft3): 3,821 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP

3 On-site retention with LID infiltration BMP (ft3): 1,777 Copy Ite

4 On-site retention with LID harvest and use BMP (ft3): 0

to be infeasible and biotreatment BMP provide biotreatment for all

and 8 were both checked yes

any of these means, then the project may be allowed to develop an alternative

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

e Combination SC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture: |:|
Checked yes fafForm 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
hca olume for alternative compliance, Vi = (Item 1 —Item 2 —Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%

approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [_]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
egional watershed
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1 Total LID DCV for the Project DA-1 (ft3): 350 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft3);

4 On-site retention with LID harvest and use BMP (ft3): ON/A Copy

3 On-site biotreatment with volume based biotreatmen

If yes, a) sum of Items 2, 3, 4, and 5
4.3--5 [tem 6 and Items 2, 3 and 4 are

'm 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
e for alternative compliance, V= (Item 1 —Item 2 —Item 3 —Item 4 —Item 5) * (100 - Form 2.4-1 Item 2)%
An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
ective when managed in at an off-site facility: [_]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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1 Total LID DCV for the Project DA-1 (ft3): 433 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft3

3 On-site retention with LID infiltration BMP (ft3): 1,808 Copy Item

4 On-site retention with LID harvest and use BMP (ft3): ON/A Copy

3 On-site biotreatment with volume based biotreatme

e Full retention of LID DCV with site
If yes, sum of Items 2, 3, and 4 is gre

m 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
e for alternative compliance, V= (Item 1 —Item 2 —Item 3 —Item 4 —Item 5) * (100 - Form 2.4-1 Item 2)%

ective when managed in at an off-site facility: [
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the

1 Volume reduction needed for HCOC

performance criteria (ft3): 0
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

3 Remaining volume for HCOC

volume capture (ft3): 0

item 1 — ltem 2 attach to this

during a 2-yr st

5 If Item 4 is less than Item 3, incorporate in-

than or equal to 5%: Yes [X] No [ ]

iteria is achieved. If no, select one or more mitigation options below:

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

® Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]
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Form 4.3-10 Hydromodification Control BMPs (DA 2)

2 On-site retention with site design hydrologic source con

harvest and use LID BMP (ft3): 0 Sum of Form 4.3-9 Items 2, 3, a
to increase implementation of on-site retention in Forms 4
of LID DCV toward achieving HCOC volume reduction

1 Volume reduction needed for HCOC

performance criteria (ft3): 0
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

4 . . . .
3 Remaining volume for HCOC Volume capture provided by incorporating additio

ft3): 0 Existing downstream BMP may be used to demonstr
volume capture (ft3): 0 (fe) 9 4 ;

jtem 1 — item 2 attach to this WQMP a hydrologic analysis showing how the addi

during a 2-yr storm event for the regional watershed)

5 . . .
If Item 4 is less than Item 3, incorporate in-stream controls on downstrea segment to preve pacts due to

hydromodification [_]| Attach in-stream control BMP selection and evaluation &

6 Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [X] No []
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation op
e Demonstrate increase in time of concentration achi
off-site retention BMP [_]
BMP upstream of a waterbody segment with a g
hydrograph attenuation (if so, show that the h
than the addition time of concentration require

vaterbody segment to prevent impacts due to
signed by a licensed engineer in the State of California [_]

waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
tenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced

ream controls for downstream waterbody segment to prevent impacts due to
ification, in a plan approved and signed by a licensed engineer in the State of California [_]
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Form 4.3-10 Hydromodification Control BMPs (DA 3)

2 On-site retention with site design hydrologic source con

harvest and use LID BMP (ft3): 0 Sum of Form 4.3-9 Items 2, 3, a
to increase implementation of on-site retention in Forms 4
of LID DCV toward achieving HCOC volume reduction

1 Volume reduction needed for HCOC

performance criteria (ft3): 0
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

4 . . . .
3 Remaining volume for HCOC Volume capture provided by incorporating additio

ft3): 0 Existing downstream BMP may be used to demonstr
volume capture (ft3): 0 (fe) 9 4 ;

jtem 1 — item 2 attach to this WQMP a hydrologic analysis showing how the addi

during a 2-yr storm event for the regional watershed)

5 . . .
If Item 4 is less than Item 3, incorporate in-stream controls on downstrea segment to preve pacts due to

hydromodification [_]| Attach in-stream control BMP selection and evaluation &

6 Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [X] No []
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation op
e Demonstrate increase in time of concentration achi
off-site retention BMP [_]
BMP upstream of a waterbody segment with a g
hydrograph attenuation (if so, show that the h
than the addition time of concentration require

vaterbody segment to prevent impacts due to
signed by a licensed engineer in the State of California [_]

waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
tenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced

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

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and

how to apply water quality credits when computing the DCV that must be met through alterna
Alternative compliance plans may include one or more of the following elements:

e  On-site structural treatment control BMP - All treatment control BMP should
possible to the pollutant sources and should not be located within receiving

e  Off-site structural treatment control BMP - Pollutant removal should occur prio
receiving waters;

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

Depending upon the proposed alternative compliance plan,
required (see Section 6 of the TGD for WQMP).

O&

ive officer may or may not be
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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 regulargched
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms a
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and
Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreer

be attached to the WQMP.

BMP

Reponsible Party(s)

Minimum Frequency
of Activities

Infiltration

Trench

San Bernardino
County Flood
Control District

Monthly

Infiltration

Trench

ed, remove rock material, provide a fresh
iltration surface by excavating and additional
-4 inches of soil, replace the rock material.

Monthly

K

Vehicle

Washing
Maintenance

icle washing and maintenance will be
performed inside the apparatus building. Sand
and grease separator will be installed and
connected to septic tank. Inspection of drainage
will be done monthly.

Monthly

Parking
Areas

San Bernardino
County Flood
Control District

Parking areas to be swept, post “No littering”
signs and enforce anti littering laws. Sweep
utilizing a vacuum assisted sweeper all parking
lots at least once before the onset of the wet
season. Use dry cleaning methods (e.g.,
sweeping, vacuuming) to prevent the discharge
of pollutants into the stormwater conveyance
system if possible. Establish frequency of public
parking lot sweeping based on the usage and
field observations of waste accumulation. Sweep

and clean parking lots regularly to minimize

Daily/Weekly
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pollutant transport into storm drains from
stormwater runoff.

San Bernardino

Mowing and clipping cleaning to maintenance

nf;?lctlesriziie County F_loofi landscape areas and remove and replace On
Control District landscape as necessary.
Littering San Bernardino Maintain waste collection areas and sweeping ) A
Control County F.l Oo.d parking areas. Dailyiigekly
Control District
Provide high-efficient sprinklers systers
rain sensor into the onsite sprinkler syste 4'
Sprinklers and sensors will be inspected for
damage or defects andmillhbe replaced
immediately. Emplo
Ierication San Bernardino devices to prevent ir Month
& County Flood and design irrigat Y
Control District area’s specific wate
design featusingfle
San Bernardino
Catch Basin County Floo Monthly
Control Dis inspect monthly.
Sand Oil Sap Bernardino an out oil/water/sand separators regularly,
@ointy Flood . Monthly
Interceptor especially after heavy storms.

ontrol District




Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan

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

= Project location

=  Site boundary

= Land uses and land covers, as applicable

= Suitability/feasibility constraints

= Structural Source Control BMP locations

=  Site Design Hydrologic Source Control BMP locations
= LID BMP details

=  Drainage delineations and flow information

=  Drainage connections

6.2 Electronic Data Submittal

exhibits in add

on to hard copies. Format must not require
alized electronic document formats (as
described in their local Local Impl i is sectd ill describe the contents (e.g., layering,
nomenclature, geo-referencing,
accurately.

Minimum requirements include submittal of P

striction — &R’s & Lease Agreements
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GRADING NOTES

1.

10.

1.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

24,

25.

26.

ALL GRADING SHALL CONFORM TO THE LATEST CALIFORNIA BUILDING CODE (CBC) CHAPTERS 17, 18, APPENDIX—J AND ALL
APPLICABLE SECTIONS.

A GRADING PERMIT SHALL BE OBTAINED PRIOR TO COMMENCEMENT OF ANY WORK ON THE SITE.

ISSUANCE OF A GRADING PERMIT DOES NOT ELIMINATE THE NEED FOR PERMITS FROM OTHER REGULATORY AGENCIES WITH
REGULATORY RESPONSIBILITIES FOR CONSTRUCTION ACTIVITIES ASSOCIATED WITH THE WORK AUTHORIZED IN THIS PLAN.

ALL WORK UNDER THIS PERMIT SHALL BE LIMITED TO WORK WITHIN THE PROPERTY LINES. A SEPARATE CONSTRUCTION,
EXCAVATION OR ENCROACHMENT PERMIT FROM THE DEPARTMENT OF PUBLIC WORKS MAY BE REQUIRED FOR ANY WORK WITHIN
THE COUNTY RIGHT-OF—WAY.

APPROVAL OF THESE PLANS DOES NOT AUTHORIZE ANY WORK OR GRADING TO BE PERFORMED UNTIL THE EFFECTIVE PROPERTY
OWNER'S PERMISSION HAS BEEN OBTAINED AND VALID GRADING PERMIT HAS BEEN ISSUED.

THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSE OF CONSTRUCTING ONSITE OR OFFSITE
IMPROVEMENTS. ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF DRIVEWAY LOCATIONS OR
SIZES, PARKING LOT STRUCTURAL SECTIONS OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING LOCATIONS OR FOUNDATIONS,
WALLS, CURBING, OFFSITE DRAINAGE FACILITIES OR OTHER ITEMS NOT RELATED DIRECTLY TO THE BASIC GRADING OPERATION.
ONSITE IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE TO THE APPROVED BUILDING PERMIT PLANS. OFFSITE
IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE TO PLANS APPROVED FOR THIS PURPOSE BY THE PUBLIC WORKS
DEPARTMENT.

MAXIMUM CUT AND FILL SLOPE = 2:1 (HORIZONTAL TO VERTICAL) AND MAXIMUM VERTICAL HEIGHT = 30 FEET, UNLESS AN
APPROVED GEOTECHNICAL REPORT CAN JUSTIFY A STEEPER AND TALLER SLOPE.

NO FILL SHALL BE PLACED ON EXISTING GROUND UNTIL THE GROUND HAS BEEN CLEARED OF WEEDS, DEBRIS, TOPSOIL AND
OTHER DELETERIOUS MATERIAL.

FILL SLOPES SHALL NOT HAVE LESS THAN 90% RELATIVE COMPACTION, OR AS RECOMMENDED ON THE APPROVED GEOTECHNICAL
REPORT.

IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT ADEQUATE COMPACTION HAS BEEN ATTAINED ON THE ENTIRE
GRADING SITE, INCLUDING FILL AREAS OUTSIDE THE BUILDING PADS AND ON ALL FILLSLOPES.

UNLESS OTHERWISE RECOMMENDED IN AN APPROVED GEOTECHNICAL REPORT, OVER—EXCAVATION SHALL BE AT LEAST 24 INCHES
MINIMUM BELOW THE BOTTOM OF FOOTINGS OR TO COMPETENT NATIVE SOIL OR BEDROCK MATERIALS, WHICHEVER IS DEEPER, AS

APPROVED BY THE PROJECT'S GEOTECHNICAL ENGINEER OR GEOLOGIST.
EARTHWORK VOLUMES:

CUT 545 (CY), FILL 1,193 (CY), TOTAL DISTURBED AREA 66,308 (SF)

EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, AND SAN BERNARDINO COUNTY IS NOT RESPONSIBLE
FOR THEIR ACCURACY.

A COPY OF THE GRADING PERMIT AND APPROVED GRADING PLANS MUST BE IN THE POSSESSION OF A RESPONSIBLE PERSON AND
AVAILABLE AT THE SITE AT ALL TIMES.

ANY ONSITE RETAINING WALLS SHOWN ON THE GRADING PLANS THAT ARE OVER 4’ IN HEIGHT, MEASURED FROM TOP OF WALL TO
BOTTOM OF FOOTING, ARE FOR REFERENCE ONLY. RETAINING WALLS OVER 4’ IN HEIGHT ARE NOT CHECKED, PERMITTED, OR

INSPECTED PER THE GRADING PERMIT. A SEPARATE RETAINING WALL PERMIT IS REQUIRED FOR ALL RETAINING WALLS OVER 4’ IN
HEIGHT.

ANY WALLS, FENCES, STRUCTURES AND/OR APPURTENANCES ADJACENT TO THIS PROJECT ARE TO BE PROTECTED IN PLACE. IF
GRADING OPERATIONS DAMAGE OR ADVERSELY AFFECT SAID ITEMS IN ANY WAY, THE CONTRACTOR AND/OR DEVELOPER IS
RESPONSIBLE FOR WORKING OUT AN ACCEPTABLE SOLUTION TO THE SATISFACTION OF THE AFFECTED PROPERTY OWNER(S).

FOR SITES WITH PROTECTED SPECIES OR TREES, THE PROPOSED GRADING MAY BE SUBJECT TO A SEPARATE PERMIT.
ADEQUATE FIRE ACCESS AROUND BUILDINGS (INCLUDING GARAGES) SHOULD BE PROVIDED AS APPROVED BY COUNTY FIRE.

EXISTING DRAINAGE COURSES SHALL NOT BE OBSTRUCTED, ALTERED, OR DIVERTED WITHOUT PRIOR APPROVAL FROM THE COUNTY
OF SAN BERNARDINO, LAND DEVELOPMENT DIVISION. A STREAMBED ALTERATION AGREEMENT MAY ALSO BE REQUIRED FROM THE
CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE.

DRAINAGE EASEMENTS SHALL NOT BE OBSTRUCTED, ALTERED OR DIVERTED WITHOUT PRIOR APPROVAL OF THE COUNTY OF SAN
BERNARDINO, LAND DEVELOPMENT DIVISION.

SETBACKS AND BUILDING LOCATIONS SHOWN ON THIS PLAN ARE FOR REFERENCE ONLY AND MUST BE REVIEWED AND APPROVED
UNDER A SEPARATE BUILDING PERMIT.

UTILITY AND SEPTIC IMPROVEMENTS SHOWN ON THIS PLAN ARE FOR REFERENCE ONLY AND MUST BE REVIEWED AND APPROVED
UNDER A SEPARATE BUILDING PERMIT.

ON PROJECTS DISTURBING ONE ACRES OR MORE, THE FOLLOWING NOTE MUST BE ADDED: A NOTICE OF INTENT (NOI) HAS BEEN,
OR WILL BE FILED WITH THE STATE WATER RESOURCES CONTROL BOARD (SWRCB) AND A STORM WATER POLLUTION PREVENTION
PLAN (SWPPP) HAS BEEN OR WILL BE PREPARED IN ACCORDANCE WITH THE REQUIREMENTS OF CALIFORNIA GENERAL PERMIT FOR

STORM WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIMITY (PERMIT NO. CAS000002) FOR ALL OPERATIONS ASSOCIATED
WITH THESE PLANS. THE PERMITTEE SHALL KEEP A COPY OF THE SWPPP ON SITE AND AVAILABLE FOR REVIEW BY COUNTY.

IN CONJUNCTION WITH THE CALIFORNIA GENERAL PERMIT FOR PROPOSED DISTURBANCE OVER ONE ACRE, AN ACTIVE WASTEWATER
DISCHARGE ID # (WDID) MUST BE INCLUDED ON THE FINAL GRADING PLAN.

FOR ENGINEERED GRADING, A FINAL GRADING CERTIFICATION WILL BE COLLECTED BY THE BUILDING INSPECTOR AT THE FINAL
BUILDING INSPECTION OR PRIOR A GRADING FINAL STATUS ON THE PERMIT. THE FINAL GRADING CERTIFICATION IS TO BE
COMPLETED BY THE ENGINEER OF RECORD ON THE APPROVED GRADING PLANS.

ALL FLOOD ZONE REQUIREMENTS MUST BE REFLECTED OR ACCOUNTED FOR ON THE GRADING PLANS. ELEVATIONS OR
CONSTRUCTION NOTES MUST BE INCLUDED IN THE PLANS TO ENSURE COMPLIANCE WITH ALL APPLICABLE FIRST FLOOR ELEVATION
REQUIREMENTS PER FEMA AND SAN BERNARDINO COUNTY DEVELOPMENT CODE GUIDELINES.

EROSION NOTES

10.

1.

12.

13.

IN CASE OF EMERGENCY, CALL RYAN JOHNSON AT 909-387-5000.

POLLUTION AND EROSION PREVENTION MEASURES, ALSO KNOWN AS BEST MANAGEMENT PRACTICES (BMPS), MUST BE INSTALLED
PRIOR TO GRADING. THESE MEASURES, INCLUDING THE PREVENTION OF SEDIMENTATION OR FLOOD DAMAGE, TO OFFSITE PROPERTY
SHALL BE ADEQUATE WHETHER OR NOT AN EROSION CONTROL PERMIT IS REQUIRED.

ERODED SEDIMENTS AND OTHER POLLUTANTS MUST BE RETAINED ONSITE AND MAY NOT BE TRANSPORTED FROM THE SITE VIA
SHEET FLOW, SWALES, AREA DRAINS, NATURAL DRAINAGE COURSES, OR WIND.

EROSION CONTROL DEVICES SHALL BE FUNCTIONING AT ALL TIMES. IN CASE OF FAILURE, RAPID CONSTRUCTION OF EMERGENCY
DEVICES SHALL BE IMPLEMENTED.

STOCKPILES OF EARTH AND OTHER CONSTRUCTION—RELATED MATERIALS MUST BE PROTECTED FROM BEING TRANSPORTED FROM
THE SITE BY THE FORCES OF WIND OR WATER.

FUELS, OILS, SOLVENTS, AND OTHER TOXIC MATERIALS MUST BE STORED IN ACCORDANCE WITH THEIR LISTING AND ARE NOT TO
CONTAMINATE THE SOILS AND SURFACE WATERS. ALL APPROVED STORAGE CONTAINERS ARE TO BE PROTECTED FROM THE
WEATHER. SPILLS MUST BE CLEANED UP IMMEDIATELY AND DISPOSED OF IN A PROPER MANNER. SPILLS MAY NOT BE WASHED
INTO THE DRAINAGE SYSTEM.

EXCESS OR WASTE CONCRETE MUST BE CONTAINED ONSITE. PROVISIONS SHALL BE MADE TO RETAIN CONCRETE WASTES ONSITE
UNTIL THEY CAN BE DISPOSED OF AS SOLID WASTE.

DEVELOPERS/CONTRACTORS ARE RESPONSIBLE TO ENSURE ALL EROSION CONTROL DEVICES AND BMPS ARE INSTALLED AND
FUNCTIONING PROPERLY PER PLAN. PROPER PRECAUTION SHALL BE CONSIDERED WHEN 50% OR GREATER PROBABILITY OF
PREDICTED PRECIPITATION, AND AFTER ACTUAL PRECIPITATION. A CONSTRUCTION SITE INSPECTION CHECKLIST AND INSPECTION LOG
SHALL BE MAINTAINED AT THE PROJECT SITE AT ALL TIMES AND AVAILABLE FOR REVIEW BY THE BUILDING OFFICIAL.

TRASH AND CONSTRUCTION—RELATED SOLID WASTES MUST BE DEPOSITED INTO A COVERED RECEPTACLE TO PREVENT
CONTAMINATION OF RAINWATER AND DISPERSAL BY WIND.

SEDIMENTS AND OTHER MATERIALS MAY NOT BE TRACKED FROM THE SITE BY VEHICLE TRAFFIC. THE CONSTRUCTION ENTRANCE
ROADWAYS MUST BE STABILIZED SO AS TO INHIBIT SEDIMENTS FROM BEING DEPOSITED INTO THE PUBLIC WAY. ACCIDENTAL
DEPOSITIONS MUST BE SWEPT UP IMMEDIATELY AND MAY NOT BE WASHED DOWN BY RAIN OR OTHER MEANS.

ANY SLOPES WITH DISTURBED SOILS OR DENUDED OF VEGETATION MUST BE STABILIZED SO AS TO INHIBIT EROSION BY WIND AND
WATER.

ALL SILT AND DEBRIS SHALL BE REMOVED FROM ALL DEVICES WITHIN 24 HOURS AFTER EACH RAINSTORM AND BE DISPOSED OF
PROPERLY.

ALL STORM WATER CAPTURE DEVICES SHALL BE PROTECTED AT ALL TIMES.

Underground Service Alert
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SURVEYOR OWNER/DEVELOPER

SITE DATA

SAN BERNARDINO COUNTY
FLOOD CONTROL DISTRICT
825 E. 3rd SREET

SAN BERNARDINO, CA 92415
CONTACT ERWIN FOGERSON
PHONE: (909) 387-7963

JD COLE & ASSOCIATES, INC.
LAND SURVEYING
11056RAMONA ST,

YUCAIPA, CA 92399

PHONE: (909) 797-2074

ENGINEER OF

ARCHITECT RECORD

GROSS ACREAGE
=250,257 S.F (5.7 ACRES)
AREA OF DISTURBANCE
=45,570 S.F (1.05 ACRES

GAS

STK ARCHITECTS, INC.

42095 ZEVO DR., A-15
TEMECULA, CA 92590
CONTACT: J. SAENG NAMVONG
PHONE: (951) 296-9110

ENGINEERING RESOURCES OF
SOUTHERN CALIFORNIA, INC.
1861 W. REDLANDS BLVD.
REDLANDS, CA 92373
CONTACT MATT BRUDIN
PHONE: (909) 890-1255

WATER/ SEWER FIBER OPTICS TELEPH

SEMPRA ENERGY
13525 12TH STREET
CHINO, CA 91719
PHONE: (909) 613-1531

ONE ELECTRIC

CUCAMONGA VALLEY WATER AT&T
DISTRICT

10440 ASHFORD ST.

RANCHO CUCAMONGA, CA 91730
CONTACT ED HILLS

PHONE: (909) 987-2591

SPRINT TRANSMISSION DE
202 SYCAMORE AVENU
RIALTO, CA 92376

CONTACT MATT BR
PHONE: (909) 873-8022

870 MOUNTAIN AVENUE
UPLAND, CA 91786
PHONE: (909) 608-1204

SO. CALIFORNIA EDISON
2244 WALNUT GROVE AVENUE
ROSEMEAD, CA 91770
PHONE: (800) 655-4555

LEGAL
CABLE RINGS BENCH MARK DESCRIPTION
CHARTER CABLEVISION. BENCHMARK NUMBER: 10054 .
6680 VIEW PARK COURT ELEV: 1328.075 —_— APN: 1089-031-13

RIVERSIDE, CA 92503
CONTACT: JOHN SIMPSON
PHONE: (909) 343-5165

ESTIMATED GRADING RAW CUT /
CONSTRUCTION DATES FILL QUANTITIES
START: APRIL, 2025 CUT: 545 C.Y.
FINISH: JUNE, 2025 FILL: 1193 C.Y.

TOTAL IMPORT: 648 C.Y.

LOT 20 OF ORANGE EMPIRE ACRES, ACCORDING TO MAP
FILED IN BOOK 20, PAGE 1 OF MAPS, IN THE OFFICE OF
THE COUNTY RECORDER OF SAN BERNARDINO COUNTY,
IN THE CITY OF RANCHO CUCAMONGA, COUNTY OF SAN
BERNARDINO, STATE OF CALIFORNIA, EXCEPT THE
SOUTH 235.16 FEET

APN: 1089-031-39

ORANGE EMPIRE ACRES PTN LOT 19 LYING ELY OF A LI
WHICH COM ON N LI OF SD LOT 19 270 FT ELY MEAS AT
R/AFROM W LI OF LOT 18 TH SLY IN A DIRECT LI TO PT ON
S LI OF SD LOT 19 WHICH IS 300 FT ELY MEAS AT R/A
FROM SD W LI LOT 18 EX THEREFROM THE SLY 20 FT
THEREOF

NOTE

CERTIFICATES

1. | HEREBY CERTIFY THAT | HAVE REVIEWED THIS PLAN AND THAT IT SUBSTANTIALLY CONFORMS TO THE
SOILS REPORT NO. A9816-99-01, DATED: MARCH 8,2019, PREPARED BY: GEOCON WEST, INC.

JOHN STAPLETON
PRINTED NAME
REGISTRATION NUMBER

SIGNATURE

2. INREFERENCE TO NPDES REQUIREMENTS THE UNDERSIGNED CERTIFIES ONE OF THE FOLLOWING:
[J A NOTICE OF INTENT (NOI) IS NOT REQUIRED OF THIS DEVELOPMENT.
[J A NOTICE OF INTENT (NOI) HAS BEEN FILED AND THE WDID NUMBER IS:

JOHN M. BRUDIN

PRINTED NAME
CIVIL ENGINEER

SIGNATURE

DECLARATION OF ENGINEER OF RECORD

| HEREBY DECLARE THAT THE DESIGN OF THE IMPROVEMENTS SHOWN ON THESE PLANS COMPLIES WITH ALL

SEE ARCHITECTURAL AND LANDSCAPE
ARCHITECTS PLANS FOR FENCE AND GATE
DETAILS.

PRIVATE ENGINEER'S NOTE TO
CONTRACTOR

THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY PIPES, CONDUITS,
OR STRUCTURES SHOWN ON THESE PLANS ARE OBTAINED BY A SEARCH OF THE
AVAILABLE RECORDS. TO THE BEST OF OUR KNOWLEDGE THERE ARE NO EXISTING
UTILITIES EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR IS REQUIRED
TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT THE UTILITIES SHOWN ON
THESE DRAWINGS. THE CONTRACTOR FURTHER ASSUMES ALL LIABILITY AND
RESPONSIBILITY FOR THE UTILITY PIPES, CONDUITS OR STRUCTURES SHOWN ON
THESE DRAWINGS.

CONTRACTOR AGREES THAT HE/SHE SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY
FOR JOB SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT,
INCLUDING SAFETY OF ALL PERSONS AND PROPERTY, THAT THIS REQUIREMENT SHALL
APPLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS, AND THAT

THE CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD THE COUNTY OF SAN
BERNARDINO, THE OWNER AND THE ENGINEER HARMLESS FROM ANY AND ALL LIABILITY,
REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF WORK ON THIS PROJECT,
E)l\(lgllzl\ﬁgllfl\ll?G FOR LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF THE OWNER OR THE

PROFESSIONAL ENGINEERING STANDARDS AND PRACTICES. AS THE ENGINEER OF RECORD FOR THE PLANS, | ASSUME FULL

RESPONSIBILITY FOR THE DESIGN OF THE IMPROVEMENTS. WITH RESPECTS TO THE PLAN CHECK PERFORMED BY THE
COUNTY OF SAN BERNARDINO, | UNDERSTAND AND ACKNOWLEDGE THE FOLLOWING: (1) THE PLAN CHECK IS A REVIEW FOR
THE LIMITED PURPOSE OF ENSURING THE PLANS COMPLY WITH THE COUNTY'S STANDARDS, PROCEDURES, POLICIES, AND

ORDINANCES, (2) THE PLAN CHECK IS NOT A DETERMINATION OF THE TECHNICAL ADEQUACY OF THE DESIGN OF THE

IMPROVEMENTS, AND (3) THE PLAN CHECK DOES NOT RELIEVE ME OF MY LEGAL AND PROFESSIONAL RESPONSIBILITY FOR
THE DESIGN OF THE IMPROVEMENTS. AS THE ENGINEER OF RECORD, | AGREE TO DEFEND, INDEMNIFY, AND HOLD HARMLESS

THE COUNTY, ITS ELECTED OFFICIALS, EMPLOYEES, AND AGENTS FROM ANY AND ALL ACTUAL OR ALLEGED CLAIMS,

DEMANDS, CAUSES OF ACTION, LIABILITY, LOSS, DAMAGE, OR INJURY TO PROPERTY OR PERSON, INCLUDING WRONGFUL
DEATH, WHETHER IMPOSED BY A COURT OF LAW OR BY ADMINISTRATIVE ACTION OF ANY FEDERAL, STATE, OR LOCAL

GOVERNMENTAL AGENCY, ARISING OUT OF OR INCIDENT TO ANY NEGLIGENT ACTS, OMISSIONS, OR ERRORS BY THE
ENGINEER OF RECORD, ITS EMPLOYEES, CONSULTANTS, OR AGENTS.

JOHN M. BRUDIN, RCE 41836 DATE
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CONSTRUCT PCC 6" CURB ONLY PER APWA STD. NO. C—1 OR EQUIV.

CONSTRUCT 6" AC BERM PER APWA STD. DC OR EQUIV. WITH
CURB CUTS PER DETAIL SHEET 2.

CONSTRUCT 3" WIDE CROSS GUTTER PER DETAIL SHEET 2.

CONSTRUCT 4" THK. MIN. AC OVER 7" AB PER SOILS REPORT
CONSTRUCT 5" THK. CONC. 4" AB W/ #3'S @ 18" 0.C.

CONSTRUCT SIDEWALK PER SBC STD. 109.

INSTALL 6" H. BLOCK WALL PER SAN BERNARDINO COUNTY TRANS.
DEPT. STD. 301 ALONG REAR PROPERTY LINE PER DETAIL ON SHEET
2, PER SEPARATE SUBMITTAL AND PERMIT BY CONTRACTOR.

REMOVE EXISTING PAVEMENT, CURB, GUTTER OR FENCING

INSTALL 12" X 20" L. ZURN # 7882 TRENCH DRAIN WITH TRAFFIC
RATED GRATE OR EQUAL

SAWCUT & GRIND AND OVERLAY 2" PER DETAIL ON SHEET 2.
4" DIA. PVC — SDR 35 PIPE — SEWER DESIGN PER SEPARATE PLAN

1" DIA PVC — WATER DESIGN PER UTILITY PLAN
2" DIA PVC — WATER DESIGN PER UTILITY PLAN

6" DIA. FIRE HYDRANT PROTECTED WITH BOLLARDS PER PRIVATE FIRE UNDERGROUND PLAN.

8" DIA. PVC OR APPROVED EQUAL FIRE SERVICE LINE PER PRIVATE FIRE UNDERGROUND
PLAN.

INSTALL BOLLARD PER DETAIL — SHEET 2
3 TON RIP-RAP 2’ THK.

8" HOT TAP TO EXISTING 12" WATER MAIN PER CVWD STD. DWG. NO 123,
PER REVISED OFF-SITE CVWD PLAN NO. AB11693.

8" CML&C STEEL WATERLINE PER CVWD STD. DWG. NO. 123, PER REVISED
OFF-SITE CVWD PLAN.

REMOVE EXISTING 4" DCDA AND REPLACE WITH 8" DCDA PER REVISED
OFF-SITE CVWD PLAN AND PRIVATE FIRE UNDERGROUND PLAN.

INSTALL ELBOW.

1" DIA HOSE BIBB
INSTALL 2x1-INCH TEE
INSTALL 2—INCH TEE

INSTALL 2x1-INCH PVC REDUCER

CONSTRUCT 6" THK. CONCRETE PAD FOR PROPOSED
TRANSFORMER

CONSTRUCT 247x24" JENSEN CATCH BASIN MODEL 2424 CB W/ FLOGARD+PLUS FILTER
INSERT.

INSTALL 10-INCH HDPE.

INSTALL 10-INCH CLEAN OUT PER DETAIL — SHEET 2.
INSTALL ACCESSIBLE PARKING SIGN PER DETAIL — SHEET 2.

PARKING STALLS — SEE DETAIL - SHEET 2.
TRUNCATED DOMES - SEE DETAIL — SHEET 2.

ACCESSIBLE PARKING EMBLEM — SEE DETAIL — SHEET 2.
CONCRETE WHEEL STOP — SEE DETAIL - SHEET 2.

NOTES TO CONTRACTOR

1.  USE OF HEAVY EQUIPMENT SHOULD BE LIMITED OR PROHIBITED TO
PREVENT COMPACTION OF THE UNDERLYING SOILS INTENDED FOR
INFILTRATION.

2. CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ADEQUATE
PROVISIONS FOR MONUMENT PRESERVATION HAVE BEEN ADDRESSED
CONTRACTUALLY AND IN THE FIELD.

STK

ARCHITECTURE, INC.

42095 ZEVO DR., TEMECULA, CALIFORNIA 92590-3780
Phone: 951.296.9110 Fax: 951.296.6079 Email: stk@stkinc.com

CONSULTANT:

Engineering Resources of Southern California

1861 W. Redlands Blivd, Bldg 7B
Redlands, Ca. 92373
P: (909) 890-1255
F: (909) 890-0995

PROJECT ADMINISTERED BY:

SAN BERNARDINO COUNTY
PROJECT AND FACILITIES
MANAGEMENT DEPARTMENT -
PROJECT MANAGEMENT
DIVISION

385 N. ARROWHEAD AVE.
SAN BERNARDINO, CA 92415

PROJECT NAME:

SAN BERNARDINO COUNTY

RANCHO CUCAMONGA
NEW YARD
CONSTRUCTION

PROJECT # 10.10.1333
CIP # 23-042
CAFM # ETIOO0S

APN: 1089031390000,
1089035113500000

12158 BASE LINE ROAD
RANCHO CUCAMONGA,
CA 91739
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04-29-21| /\Ist Plan Check
05-25-23| /end Plan Check
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EXIST P/L
= CONSTRUCTION NOTES ' '
| (D) CONSTRUCT PCC 6" CURB ONLY PER APWA STD. NO. C-1 OR EQUIV. ARCHITECTURE NG
@ CONSTRUCT 6" AC BERM PER APWA STD. DC OR EQUIV. WITH
R EXISTING FENCE CURB CUTS PER DETAIL SHEET 2.
PROTECT IN PLACE ,
- (3 CONSTRUCT 3" WIDE CROSS GUTTER PER DETAIL SHEET 2.
EXISTING FENCE - | @ CONSTRUCT 4” THK. MIN. AC OVER 7” AB PER SOILS REPORT Phone: 951.206.9110 Fax: 951.296.6079 Email: stk@stkinc.com
VARIES 135’ — 25 | 30° A < (®  CONSTRUCT 5" THK. CONC. 4" AB W/ #3'S @ 18" 0.C. CONSULTANT:
<t : : : CORE DRILL 3" DIA. HOLE THRU
iy 6 ‘ , VARIES 135 = 25 WALL @ GRADE ~ 20' SPACING (® CONSTRUCT SIDEWALK PER SBC STD. 109.
‘ t /_(@ - /-@ 1’/T ! 6 INSTALL 6" H. BLOCK WALL PER SAN BERNARDINO COUNTY TRANS.
YT 1% MAx \ 1% MAX <2 || \ ¢ 2 6" MIN WALL, REINFORCING & @ DEPT. STD. 301 ALONG REAR PROPERTY LINE PER DETAIL ON SHEET
L T {?r* N /@ ‘ . I % FOOTING PER STANDARD 2, PER SEPARATE SUBMITTAL AND PERMIT BY CONTRACTOR. A
5 PEA GRAVEL 1% MAX 1% MA L1 -
> o - g < \
o /\E S AN S SCREEN OVERFLOW | =T | @\///i?g/; _ FENOVE EXISTNG PAVENENT, CURS, GUTTER OF FENGIG t“a y
2 AASHTO#3 OR 57 MATERIAL g o \ PEA GRAVEL \<//\\///\ e /// %/\ ///\\///\ @ :QIASI_E‘)LLG;%TE)(OéoE (;U AEURN # Z882 TRENCH DRAIN WITH TRAFFIC Engineering Resources of Southern California
J L NDS ROOT BARRIER PANEL - \\ - SSNCRNPVC SCREEN OVERFLOW \\///\\\///\\ S /\\\///\\< 1861 W. Redlands Bivd, Bidg 7B
GEOTEXTILE FABRIC _ = " : ;
AN BUATE PART# EP—1850 AASHTO#3 OR 57 MATERIAL </>\\///\\ N /\\\//>\< SAWCUT & GRIND AND OVERLAY 2" PER DETAIL ON SHEET 2. Redlands, Ca. 92373
GEOTEXTILE FABRIC NDS ROOT BARRIER PANEL \///\\///\\/\/\ \/\/\//\\///\\/ ” P: (909) B90-1255
PART# EP—1850 >/>\///\\///\\///\\///\\///\\///\\//\>/\\ @) 4" DIA. PVC — SDR 35 PIPE — SEWER DESIGN PER SEPARATE PLAN F: (909) 890-0995
roor LT s
//\/(\\//\\X\{ S @ 1" DIA PVC — WATER DESIGN PER UTILITY PLAN
SECTION C-C @ 2" DIA PVC — WATER DESIGN PER UTILITY PLAN
SECTION A-A SECTION B-B @BLOCK WALL/FOOTING DETAIL 6 DIA. FIRE HYDRANT PROTECTED WITH BOLLARDS PER PRIVATE FIRE UNDERGROUND PLAN.
pe— T To St M SB. COUNTY TRANS DEPT. STD. 301 ® gLABIA' PVC OR APPROVED EQUAL FIRE SERVICE LINE PER PRIVATE FIRE UNDERGROUND PROJECT ADMINISTERED BY:
NOT TO SCALE ' SAN BERNARDINO COUNTY
INSTALL BOLLARD PER DETAIL — SHEET 2 PROJECT AND FACILITIES
, MANAGEMENT DEPARTMENT -
TON RIP-RAP 2" THK.
© i PROJECT MANAGEMENT
8” HOT TAP TO EXISTING 12" WATER MAIN PER CVWD STD. DWG. NO 123, DIVISION
PER REVISED OFF-SITE CVWD PLAN NO. AB11693.
8" CML&C STEEL WATERLINE PER CVWD STD. DWG. NO. 123, PER REVISED
OFF-SITE CVWD PLAN.
1" RADIUS 12" Gy REMOVE EXISTING 4” DCDA AND REPLACE WITH 8” DCDA PER REVISED 585 N. ARROWHEAD AVE.
| ' OFF—SITE CVWD PLAN AND PRIVATE FIRE UNDERGROUND PLAN. SAN BERNARDINO, CA 92415
MOUNT SIGNS W/ (2) & DiA. "
CARRAIGE BOLTS/W(/)FEZENED—/ @ INSTALL ELBOW.
THREADS. - (%\_ e 2 PROJECT NAME:
) 1” DIA HOSE BIBB
3" WIDE WHITE BORDER 250 unga e 5o [TJFELEI%TAATBELDE DVY)AMRENING SAN BERNARDINO COUNTY
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SPACING TP NEW YARD
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= / \@V >
<C i —
2" GALVANIZED STEEL POST R 5 " O O o= @ INSTALL 2x1-INCH PVC REDUCER SROJECT 4 10101333
= ~0" CURB g @ CONSTRUCT 6" THK. CONCRETE PAD FOR PROPOSED
NOTE: = ACCESS AISLE OUTLINED IN / " O 0O ® — TRANSFORMER CIP # 25-042
1. SIGN_SHALL BE [ ] ~ 2" WIDE_WHITE REFLECTORIZED "O4"
ggE%EECLTA(I)NRlzoEI\?'S%SD/lDE 0 45]ND'é\ﬁ?EN$,LAlﬂR'PES " oc % S ‘ EANT STRIPING @ I(I:\I%I\I!ZSRTTRUCT 24"x24” JENSEN CATCH BASIN MODEL 2424 CB W/ FLOGARD+PLUS FILTER CAFM # ETIO0S
Y R o
2. ALL LETTER & SYMBOLS KK KL 17:@ O O _
ACKGROUND SrALL B \\\///i /i\/// SO LS iy (&) e i o BRI WP o APN: 1089031390000,
BLUE' K K% VAN ‘ - : PLAN TARPERED EDGES INSTALL 10-INCH CLEAN OUT PER DETAL — SHEET 2. 10890311300000
‘\\Z/\\ /\\\; B P[4} , | ) S L — e CONSTRUCT 12”x12” JENSEN CATCH BASIN MODEL 2424 CB W/ FLOGARD+PLUS FILTER
K - < 5 - INSERT AND OPEN BOTTOM.
N NAE NOTES:
/\ /\\/, m 12" HIGH LETTERING IN NOTE: 1. STENCIL ONE SYMBOL ONTO PARKING SURFACE IN EACH ACCESSIBLE INSTALL ACCESSIBLE PARKING SIGN PER DETAIL — SHEET 2.
§ >//X‘//>\//\/\\ /\\ REFLECTIVE WHITE PAINT %&ﬁh% RN A P YR O \DARD 2. S[g%ATE PER ACCESSIBLE PARKING STALL DETAIL(S) = 12158 BASE LINE ROAD
1 ACCESSIBLE PARKING STALL NE 3. ALL LINES 2" WIDE PAINTED ON WHITE ON BLUE BACKGROUND. PARKING STALLS — SEE DETAIL — SHEET 2. RANCHCOA Cglﬁ%l\élONGA,
mAC(:ESSIBLE PARKING SIGN 5 DETAIL DOMES DETAIL EA(:CESSIBLE PARKING EMBLEM TRUNCATED DOMES — SEE DETAIL — SHEET 2.
NOT TO SCALE
NOT TO SCALE NOT TO SCALE ACCESSIBLE PARKING EMBLEM — SEE DETAIL — SHEET 2.
CONCRETE WHEEL STOP — SEE DETAIL — SHEET 2. ISSUE INFORMATION:
DATE: INFORMATION:
04-29-21| /\Ist Plan Check
05-25-23| /end Plan Check
GASKET ABS
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CONSTRUCTION NOTES

CONSTRUCT PCC 6" CURB ONLY PER APWA STD. NO. C-1 OR EQUIV.

CONSTRUCT 6 AC BERM PER APWA STD. DC OR EQUIV. WITH
CURB CUTS PER DETAIL SHEET 2.

CONSTRUCT 3’ WIDE CROSS GUTTER PER DETAIL SHEET 2.

CONSTRUCT 4" THK. MIN. AC OVER 7" AB PER SOILS REPORT

CONSTRUCT 5" THK. CONC. 4" AB W/ #3'S @ 18" 0O.C.

INSTALL 6" H. BLOCK WALL PER SAN BERNARDINO COUNTY TRANS.
DEPT. STD. 301 ALONG REAR PROPERTY LINE PER DETAIL ON SHEET
2, PER SEPARATE SUBMITTAL AND PERMIT BY CONTRACTOR.

REMOVE EXISTING PAVEMENT, CURB, GUTTER OR FENCING

INSTALL 12" X 20" L. ZURN # Z882 TRENCH DRAIN WITH TRAFFIC
RATED GRATE OR EQUAL

SAWCUT & GRIND AND OVERLAY 2" PER DETAIL ON SHEET 2.

Q@ @ ©® @ © 6o o

3 TON RIP-RAP 2’ THK.

L 1 .68 N

¢ ¢

NOTES TO CONTRACTOR

1. USE OF HEAVY EQUIPMENT SHOULD BE LIMITED OR PROHIBITED TO
PREVENT COMPACTION OF THE UNDERLYING SOILS INTENDED FOR
INFILTRATION.

2. CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ADEQUATE
PROVISIONS FOR MONUMENT PRESERVATION HAVE BEEN ADDRESSED
CONTRACTUALLY AND IN THE FIELD.
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EROSION CONTROL NOTES LEGEND
SAND BAG BARRIER (SE-8) PER DETAIL "A” HEREON.

SAND BAGS

MAXIMUM TRIBUTARY
"o SILT FENCE CONSTRUCTED
SLIT FENCE (EC-1) PER DETAIL "B” HEREON. SILT FENCE AREA .25 ACRL/100 F ALONG LEVEL CONTOUR.
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OPENINGS) WITH FlLTER/ _________
MATERIAL DELIVERY AND STORAGE PER WM-1. GRADING LIMITS FABRIC, Of TP \

m—m  PROP. CMU WALL 3/4"—3" GRAVEL
(12" MIN DEPTH)
BRI STABILIZED CONSTRUCTION ENTRANCE

WASTE STORAGE AREA PER WM-5. MATERIAL DELIVERY/STORAGE AREA 2=

VEHICLE WASHING AND MAINTENANCE AREA PER NS-8, NS-9 & NS-10.

i

FILTER POST@10" 0O.C.(MAX).

FABRIC. X

COMPACTED BACKFILL. SHEET INFORMATION:

3 127 STK PROJECT NO.: 374-134-20
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IMPLEMENT WIND EROSION CONTROL PER WE-1.

VEHICLE WASHING AREA
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50" MIN. |

50" MIN.
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Infiltration Trench

TC-10

General Description
An infiltration trench is a long, narrow, rock-filled

important for limiting amounts
trench which can clog and ren

Inspection/Mainte
Frequency of clogging is
pretreatment, such as vegeta
sediments. See appropriate ma

n effectiveness of

ffer strips, at removing

ance factsheets for

clogs, it may be necessary

e completely at a recommended infiltration rate of
to prevent creating mosquito and other vector
pf the maintenance should be concentrated on

t practices, such as buffer strips and swales

e trench to ensure that sediment does not reach
ation trench. Regular inspection should determine if
e sediment removal structures require routine maintenance.
ration trenches should not be put into operation until the
upsStream tributary area is stabilized.

Maintenance Concerns,
Objectives, and Goals

m Accumulation of Metals
m Clogged Soil OutletStpe

m Vegetation/Landsca
Maintenan

geted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Oxygen Demanding
Legend (Removal Effectiveness)

Low H High
A Medium

RRARRRHNRNRNR
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TC-10 Infiltration Trench

® Inspect after every major storm for the first few months to ensure proper functioning. After construction
Drain times should be observed to confirm that designed drain times has been achieved.

m Inspect facility for signs of wetness or damage to structures, signs of petroleum Semi-annual
hydrocarbon contamination, standing water, trash and debris, sediment accumulation, after extrem
slope stability, standing water, and material buildup. evi

m Check for standing water or, if available, check observation wells following 3 days of dry
weather to ensure proper drain time.

® Inspect pretreatment devices and diversion structures for damage, sediment buildup, and
structural damage.

®m Trenches with filter fabric should be inspected for sediment deposits by removing a small
section of the top layer. If inspection indicates that the trench is partially or completely
clogged, it should be restored to its design condition.

Standard
maintenance (as
needed)

Repair undercut and eroded areas at inflow and outflow structure

® Remove sediment, debris, and oil/grease from pretreatment device
structures.

Semi-annual, more
often as needed

® Remove trash, debris, grass clippings, trees, and othep
perimeter and dispose of properly.

® Mow and trim vegetation to prevent establishment
and vector reasons.

m Clean out sediment traps, forebays, inl Annual

trenches if necessary.

® Remove grass clippings, leaves, and ediment from the surface of the trench.
Replace first layer of aggregate and filte f clogging appears only to be at the
surface.

® Clean trench when los filtrative capacity erved. If drawdown time is observed
to have increased si cantly over the design drawdown time, removal of sediment may
be necessary. Thi ensive maintenance activity and the need for it can be
minimized thr ion of upstream erosion.

] it may be possible to regain the infiltration rate in the 5-year maintenance

e trench should be conducted to maintain storage capacity within Upon failure
ent volume and 72-hour exfiltration rate limit.

ggregate and filter fabric or media must be removed. Accumulated
t should be stripped from the trench bottom. At this point the bottom may be
r tilled to help induce infiltration. New fabric and clean stone aggregate should
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Infiltration Trench TC-10

Additional Information
Infiltration practices have historically had a high rate of failure compared to other stormwate

these practices, however, did not incorporate advanced pretreatment. By caref
location and improving the design features of infiltration practices, their perfor
improve.

It is absolutely critical that settleable particles and floatable organic m
runoff water before it enters the infiltration trench. The trench wil
nonfunctional if excessive particulate matter is allowed to enter the t

Cold climate considerations — see http://www.cwp.org/cold-climates.htm

References
EPA, Stormwater Technology Fact Sheet - Infiltratig
1999.

PA 832-F-99-019. September,

ental Protection Agency, Post-Construction Stormwater Management in New
Redevelopment BMP Factsheets. Available at:

aCountywide Stormwater Quality Management Program, Technical Guidance Manual
Stormwater Quality Control Measures. July, 2002.
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Housekeeping Practices SC-60

o Objectives
Description
Promote efficient and safe housekeeping practices (storage, use, ™ COver
and cleanup) when handling potentially harmful materials such m Contain

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 & m Product Sub!
Disposal.

m Educate

m Reduce/Minimize

Approach

Pollution Prevention

m  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.

m  Be aware of new products that may do the sa

environmental risk and for less or the equivale geted Constituents

cost must be used here; this includes purchase p Sadimant o
transportation costs, storage costs, us Nutrients o
i 1 .
costs and disposal costs Tongh &
Suggested Protocols Metals M
General Bacteria M
Oil and Grease |
m  Keep work sites clean Organics |
fashion. Sweep the a Oxygen Demanding ™
isposal charts in appropriate locations detailing
ste its hazardous nature (poison, corrosive,
, prohibitions on its disposal (dumpster, drain,
and the recommended disposal method (recycle,
sewer, burn, storage, landfill).
ummarize the chosen BMPs applicable to your operation and
post them in appropriate conspicuous places.
CALIFORNIA STORMWATER
January 2003 California Stormwater BMP Handbook 1of 3
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SC-60 Housekeeping Practices

m  Require a signed checklist from every user of any hazardous material detailing amount
taken, amount used, amount returned and disposal of spent material.
m Do a before audit of your site to establish baseline conditions and regular subsequent audj
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 disp@8ition.
m  Maintain a mass balance of incoming, outgoing and on hand materials so you kaew whe
there are unknown losses that need to be tracked down and accounted for.
m  Use and reward employee suggestions related to BMPs, hazards, pollut
place safety, cost reduction, alternative materials and procedures, recycli
|
sure all employees know about it and what their role is so t
automatically.
Training
m  Train all employees, management, office, yard, manufac
and pollution prevention and make them accg
m  Train municipal employees who handle pqg
practices.
m  Train personnel who use pestici

Department of Pesticide Regu

oper techniques for spill containment and cleanup.
knowledge to immediately begin cleaning up a spill

erly dispose of spill cleanup material.

There are no major limitations to this best management practice.

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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Housekeeping Practices SC-60

Requirements
Costs

m  Minimal cost associated with this BMP. Implementation of good housekeeping pra
may result in cost savings as these procedures may reduce the need for more cos

Maintenance
m Ongoing maintenance required to keep a clean site. Level of effort is a functi
and type of activities.

site

Supplemental Information
Further Detail of the BMP
m The California Integrated Waste Management Board’s Recycling He 5353-2962,

Examples
There are a number of communities with effective p
Clara County and the City of Palo Alto, the City an
Municipality of Metropolitan Seattle (Metro).

References and Resources
British Columbia Lake Stewardship Sog

ity of Monterey, City of Santa Cruz, California Coastal
nal Marine Sanctuary, Association of Monterey Bay Area

Small Municipalities, Prepa
Commission, Monterey Bay

mwater Program

http://www.ocwa eds.com/stormwater/swp introduction.asp

://stoppp.tripod.com/bmp.html)
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Drainage System Maintenance SC-74

Objectives

m Contain

m Educate

m Reduce/Minimize

Description
geted Constituents

Sediment ™M
certain pollutants. Maintaining catch bagi Nutrients ™
and other stormwater conveyance strug e asis Trash ol
will remove pollutants, prevent cloggir Metals !
conveyance system, restore catch basi Bacteria &
capacity, and ensure the syste Oil and G ¥
to avoid flooding. ! an. fease

Organics 4|
Approach Oxygen Demanding |
Suggested Protocols

before the sump is 40% full. Catch basins
e cleaned as frequently as needed to meet this
ing of catch basins and inlets (see SC-75 Waste
andling and Disposal).
lean catch basins, storm drain inlets, and other conveyance
structures in high pollutant load areas just before the wet
season to remove sediments and debris accumulated during
the summer.
CALIFORNIA STORMWATER
January 2003 California Stormwater BMP Handbook 10of9
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SC-74 Drainage System Maintenance

Storm Drain Conveyance System

Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

Keep accurate logs of the number of catch basins cleaned.
Record the amount of waste collected.

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
drain.

Dewater the wastes with outflow into the sanitary sewer if permitted.
treated with an appropriate filtering device prior to discharge to the sanit3
discharge to the sanitary sewer is not allowed, water should be pumped or va
tank and properly disposed of. Do not dewater near a storm drain or stream.

Except for small communities with relatively few catch b ay be cleaned manually,
most municipalities will require mechanical cleaners ¢tors, vacuums, or bucket
loaders.

Locate reaches of storm drain with deposit p @ flushing schedule that
keeps the pipe clear of excessive buildup.

diments to determine if landfill disposal is possible, or illegal discharges
e occurring.

pdification of storm channel characteristics to improve channel hydraulics, to
se pollutant removals, and to enhance channel/creek aesthetic and habitat value.

t channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
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Drainage System Maintenance SC-74

(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS

Illicit Connections and Discharges

m  During routine maintenance of conveyance system and drainage structures field sta
look for evidence of illegal discharges or illicit connections:

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

- Record locations of apparent illegal discharges/illicit connecti

- Once the origin of flow is established, requir 0 eliminate the discharge.
m Stencil storm drains, where applicah disposal of pollutants. Storm drain

inlets should have messages such ‘

them to warn against ignorant or i g of pollutants into the storm drainage

system.

m  Refer to fact sheet SC-1
Illegal Dumping

ect dumping of materials, accidents/spills)
Responsible parties

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

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

January 2003 California Stormwater BMP Handbook 30of 9
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SC-74 Drainage System Maintenance

Spill Response and Prevention

Training
Train crews in proper maintenance activities, including record keeping and di al.
Only properly trained individuals are allowed to handle hazardous mate

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

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

Train municipal employees from all departments (public works, utilities, eaning
parks and recreation, industrial waste inspection, hazardous waste inspectiongSewer
maintenance) to recognize and report illegal dumping.

Train municipal employees and educate businesses, co
proper and consistent methods for disposal.

1 the general public in

Train municipal staff regarding non-stormwater discharg e SC-10 Non-Stormwater

Discharges).

Refer to SC-11, Prevention, Control & Clea

Have spill cleanup materials readi i gown location.

property may be limited. Trade-offs may exist between channel
ity/riparian habitat. If storm channels or basins are recognized as

g is most effective in small diameter pipes (36-inch diameter pipe or less,
supply and sediment collection capacity). Other considerations

m drain flushing may include the availability of a water source, finding a
to collect sediments, liquid/sediment disposal, and disposal of flushed
tary sewer may be prohibited in some areas.

jons may include adoption of substantial penalties for illegal dumping and disposal.

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

Private property access rights may be needed to track illegal discharges up gradient.
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Drainage System Maintenance SC-74

m  Requirements of municipal ordinance authority for suspected source verification testing for
illicit connections necessary for guaranteed rights of entry.

Requirements
Costs
m An aggressive catch basin cleaning program could require a significant capi

employees can offset costs by saving expense on in§pe d directing resources more
: environmental fees” or special
Dgrams.

Maintenance
m  Two-person teams may be required ; vith vactor trucks.
m Identifying illicit discharges requir two people (volunteers can be used),

plexity of the storm sewer system.

ated material to strategic locations, such as to an open channel, to another point
ill be initiated, or over to the sanitary sewer and on to the treatment facilities,

an hinder the designed conveyance capacity of the storm drain system and potentially
use backwater conditions in severe cases of clogging.

m 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

January 2003 California Stormwater BMP Handbook 50f9
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SC-74 Drainage System Maintenance

cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, releasing the backed up water and resulting in the cleaning of the storm drain segment.

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well
downstream, may be used to re-collect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to,the
sanitary sewer for treatment. In some cases, an interceptor structure may be more pra or
required to re-collect the flushed waters.

fire hydrants can also supply water. To make the best use of
reclaimed water be used or that fire hydrant line flushing cg

Flow Management

Flow management has been one of the principal
corridors in the past. Such needs may or may g
goals in the stream corridor.

Downstream flood peaks can be suppr
accomplished by reducing gradient
boulders, dense vegetation, or co acing velocity correspondingly

increases flood height, so all suc ave a natural association with floodplain open
space. Flood elevations laterally a
flow velocity.

channel stability an safety. Where topography permits, another way to lower flood
el of the floodway with drop structures into a large but subtly

and convey stormwater flows from developed or developing watersheds.
idors thus interacts with urban stormwater management programs. If
*nded to control or protect downstream environments by managing flows
els, then it is logical that such programs should be supplemented by

e materials, forms, and uses of the downstream riparian corridor. Any

or steam alteration or management should be investigated for its potential flow and
cts on upstream, downstream, and laterally adjacent areas. The timing and rate of
flow from various tributaries can combine in complex ways to alter flood hazards. Each section
f channel is unique, influenced by its own distribution of roughness elements, management
jvities, and stream responses.
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Drainage System Maintenance SC-74

Flexibility to adapt to stream features and behaviors as they evolve must be included in stream
reclamation planning. The amenity and ecology of streams may be enhanced through the
landscape design options of 1) corridor reservation, 2) bank treatment, 3) geomorphic
restoration, and 4) grade control.

Corridor reservation - Reserving stream corridors and valleys to accommodate
meandering, aggradation, degradation, and over bank flows allows streams to

Bank treatment - The use of armoring, vegetative cover, and flow de
influence a channel’s form, stability, and biotic habitat. To prevent ba

resilient vegetation is forced into erosio he roughness of vegetation leads to
lower velocity, further reducing erosive . iral fl@Wydeflection can protect banks

from erosion or alter fish habitat. By ¢ a detlector causes a pool to be scoured
in the bed.

Geomorphic restoration — i on of disturbed streams so their form
and behavior emulate th i ams. Natural meanders are retained, with

of curves to allow point bars and riffle-pool sequences to
develop. Trees are retained ide scenic quality, biotic productivity, and roots for bank
tings where necessary.

1 where the stream is already approaching equilibrium.
am urbanization continues new flow regimes will be generated that could

eir or check dam is installed with invert above the preexisting bed elevation. A weir raises
cal base level of the stream and causes aggradation upstream. The gradient, velocity, and
erosive potential of the stream channel are reduced. A drop structure lowers the downstream
invert below its preexisting elevation, reducing downstream gradient and velocity. Weirs and
drop structure control erosion by dissipating energy and reducing slope velocity.

January 2003 California Stormwater BMP Handbook 7 of 9
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SC-74 Drainage System Maintenance

When carefully applied, grade control structures can be highly versatile in establishing human
and environmental benefits in stabilized channels. To be successful, application of grade control
structures should be guided by analysis of the stream system both upstream and downstream
from the area to he reclaimed.

Examples

The California Department of Water Resources began the Urban Stream Restoration Pr in
1985. The program provides grant funds to municipalities and community groups to imp t
stream restoration projects. The projects reduce damages from streambank aid ed

ife

instability arid floods while restoring streams’ aesthetic, recreational, and fish
values.

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve c@
usable park land across the channel of small boulders at the base of the slopes.

References and Resources

Ferguson, B.K. 1991. Urban Stream Reclamation, p
Conservation.

1998.

Orange County Stor,
http://www.ocw.

Santa Clara Valley Urban off Pollution Prevention Program. 1997 Urban Runoff
Dl

Co-permittees Jurisdictional Urban Runoff Management Program
ivities Model Program Guidance. 2001. Project Clean Water.

water Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water,
n, D.C. September.

tes Environmental Protection Agency (USEPA). 1999. Stormwater O&M Fact Sheet
atch Basin Cleaning. EPA 832-F-99-011. Office of Water, Washington, D.C. September.
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Drainage System Maintenance SC-74

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Illegal Dumping Control. On line:
http://www.epa.gov/npdes/menuofbmps/poll 7.htm

United States Environmental Protection Agency (USEPA). 2002. Pollution Preven
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm \
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration

Provide Retention

Slow Runoff

Description
Each project site possesse

hodologies into the project design is the most effective
action that can be done to mi e surface and groundwater contamination from stormwater.

ing should couple consideration of land suitability for urban uses with
unity goals and projected growth. Project plan designs should conserve
ent possible, maximize natural water storage and infiltration

development @F redevelopment.

siderations

esign requirements for site design and landscapes planning
uld conform to applicable standards and specifications of
cies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALIFORNIA STORMWATER
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SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

m  Formulate the plan on the basis of clearly articulated community goals. Carefully 1dent1

conflicts and choices between retaining and protecting desired resources and co
growth.

m  Map and assess land suitability for urban uses. Include the following landsca
the assessment: wooded land, open unwooded land, steep slopes, erosio
foundation suitability, soil suitability for waste disposal, aquifers, aquife

Conserve Natural Areas during Landscape P

If applicable, the following items are required
during the subdivision design and appr

emented in the site layout
ith applicable General Plan and

ception sto rage, detention in the organic forest floor layer, and water losses by
anspiration, resulting in large peak runoff increases and either their negative effects
pense of countering them with structural solutions.

Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and

2o0f4 California Stormwater BMP Handbook January 2003
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m  Evaluating infiltration opportunities by referring to the stormwater management 1
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that ause ¥
facilities to fail. If necessary, locate develcpments with large amounts of im
surfaces or a potential to produce relatively contaminated runoff away from gr
recharge areas.

Protection of Slopes and Channels during Landscape Design
m  Convey runoff safely from the tops of slopes.

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.
m Stabilize disturbed slopes as quickly as possib
m  Vegetate slopes with native or drought tolerant v

m  Control and treat flows in landscapi
natural drainage systems.

] s as quickly as possible, and ensure that
the project do not erode the channel.
] e outlets of new storm drains, culverts,
nlined channels in accordance with applicable
sion. Energy dissipaters shall be installed in such a way as to
] conveyance channels"where appropriate, to reduce erosion caused by increased

some other vegetative surface, since these materials not only reduce
also provide water quality benefits from filtration and infiltration. If

squrtisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
fine “redevelopment” in terms of amounts of additional impervious area, increases in gross
area and /or exterior construction, and land disturbing activities with structural or

ervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. Ifthe definition applies, the steps outlined under “designing new installations”
above should be followed.

January 2003 California Stormwater BMP Handbook 30f 4
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltratio
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles Cou
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State’D

Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego Co
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County ge, Orange County Flood
Control District, and the Incorporated Cities of Orange Cg ary 2003.

Ventura Countywide Technical Guidance Manual for Stormwagef Quality Control Measures,

July 2002.
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Storm Drain Sighage SD-13

Design Objectives

Maximize Infiltration

iy

Provide Retention
Slow Runoff
Minimize Imperviot

Description

Waste materials dumped into storm drain inlets ca
ground waters. Postlng notices regardlng dlscharge 0

& on receiving and
0 |t|ons at storm drain inlets can

Approach
The stencil or affixed sign con

materials into the urban ru C orm drain messages have become a
popular method of alerti i ects of and the prohibitions against waste
disposal.

Suitable Appl

alert the public e destination of pollutants discharged to the storm drain.
riate in residential, @mmercial, and industrial areas, as well as any other area
s or dumping to storm drains is likely.

hing the inlet from either side. All storm drain inlet locations should be
e development site map.

fing methods should be considered for inclusion in the
o;ect design and show on project plans:

rovide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALIFORNIA STORMWATER
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SD-13 Storm Drain Sighage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placa
for use. Consult local agency stormwater staff to determine specific requirements for d
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSH
define “redevelopment” in terms of amounts of additional impervious area,
floor area and/or exterior construction, and land disturbing activities with str
impervious surfaces. If the project meets the definition of “redevelopment”, the
requirements stated under “ designing new installations” above d be included
design plans.

Additional Information
Maintenance Considerations

m Legibility of markers and signs should be maintai ed by the agency with
jurisdiction over the project, the owner/opes association should enter
into a maintenance agreement with the agg riction upon the
property title to maintain the legibility of i

Placement

m  Signage on top of curbs tends
m Signage on face of curbs tend by contact with vehicle tires and sweeper brooms.

Supplemental Infogmation

Examples
m  Most MS4 pro have storm drain signage programs. Some MS4 programs will provide
stencils, or volunteers to stencil storm drains as part of their outreach program.

Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego County, February 14, 2002.

Quality Management Plan (WQMP) for County of Orange, Orange County Flood
istrict, and the Incorporated Cities of Orange County, Draft February 2003.

2 of 2 California Stormwater BMP Handbook January 2003
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration

Provide Retention

Slow Runoff
Minimize Imperviot

Description

Several measures can be taken to prevent operatio
maintenance bays and loading docks from contributi
grease, heavy metals, nutrients, suspendeg
conveyance system.

ariety of toxic compounds, oil and
pollutants to the stormwater

Approach
In designs for maintenance ba

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 STORMWATER
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SD-31 Maintenance Bays & Docks

m  Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibit
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.

The following designs of loading/unloading dock areas should be considered:

m Loading dock areas should be covered, or drainage should be designed tt
run-on and runoff.

prohibited.

m  Below-grade loading docks from grocery stores and wz ibution centers of fresh

tration system,

m  Other features may be comparable and equ

Redeveloping Existing Installations
Various jurisdictional stormwater man plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of : ervious area, increases in gross
floor area and/or exterior constr yactivities with structural or
impervious surfaces. The defin

velopment apply to areas intended for
he steps outlined under “designing new installations”

rban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
ontrol District, and the Incorporated Cities of Orange County, Draft February 2003.

ntura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storage Areas SD-32

L Design Objectives
Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and/or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control,
and waste piles.

Slow Runoff
Minimize Imperviot

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impeg
pavements to mitigate spills, should be used to reducg
likelihood of contamination.

Suitable Applications
Appropriate applications include residenti nd industrial areas planned for
development or redevelopment. (Detaghed i family homes are typically

excluded from this requirement.)

Design Considerations
Design requirements for wa i ned by Building and Fire Codes, and by
current local agency ordi
fact sheet are meant to e

consistent with these code and ordinance requirements.
in accordance with legal requirements established in Title

gn trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
un-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 STORMWATER
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SD-32 Trash Storage Areas

m  Use lined bins or dumpsters to reduce leaking of liquid waste.

m  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are
of therein.

Redeveloping Existing Installations
Various jurisdictional stormwater management and mitigation plans (SUSMP,

redevelopment. If the definition applies, the steps outlinet w installations”
above should be followed.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subj @(i.e., screens, covers, and signs)
must be maintained by the owner/op . ements between the local agency
and the owner/operator may be re : require maintenance deed
restrictions to be recorded of th itle. d by the local agency, maintenance
agreements or deed restrictions uted by the owner/operator before improvement

plans are approved.

Other Resources

anagement Plan (WQMP) for County of Orange, Orange County Flood
e Incorporated Cities of Orange County, Draft February 2003.
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Vehicle Washing Areas SD-33

Design Objectives

M  Maximize Infiltration

] Provide Retention

Slow Runoff
Minimize Imperviot

Description
Vehicle washing, equipment washing, afie eani ontribute high concentrations of
metals, oil and grease, solvents, phosp ded solids to wash waters that drain to

stormwater conveyance systems.

Approach
Project plans should incl gned area(s) for washing-steam cleaning of
vehicles and equipment. i
wash water may be conveye ewer, an infiltration system, recycling system or other
alternative. Pre equired for conveyance to a sanitary sewer.

ehicle maintenance are governed by Building and Fire Codes, and by
ency ordinances, and zoning requirements. Design criteria described in this fact

g washing/steam cleaning should incorporate one of the
llowing features:

e self-contained and/or covered with a roof or overhang
m  Be equipped with a clarifier or other pretreatment facility

m Have a proper connection to a sanitary sewer

CALIFORNIA STORMWATER
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SD-33 Vehicle Washing Areas

m Include other features which are comparable and equally effective

CAR WASH AREAS - Some jurisdictions’ stormwater management plans include vehicle-
cleaning area source control design requirements for community car wash racks in complexe
with a large number of dwelling units. In these cases, wash water from the areas may be
directed to the sanitary sewer, to an engineered infiltration system, or to an equally effecti
alternative. Pre-treatment may also be required.

for reuse or recycling, or for discharge to the sanitary sewer.
form of pretreatment, such as a trap, for these areas.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigati ns (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of S area, increases in gross

whether or not the requirements for new deve areas intended for

redevelopment.

pment apply t

Additional Information
Maintenance Consideration
Stormwater and non-stormwater wi mulate in containment areas and sumps with
impervious surfaces. Caomtaminated ac lated water must be disposed of in accordance with
applicable laws and ¢ t be discharge ctly to the storm drain or sanitary sewer system
permit.

Other Reso
A Manual fo

Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego County, February 14, 2002.

anagement Plan (WQMP) for County of Orange, Orange County Flood
and the Incorporated Cities of Orange County, Draft February 2003.

untywide Technical Guidance Manual for Stormwater Quality Control Measures,
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GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report presents the results of a geotechnical investigation for the proposed public wor

(see Figure 2). A detailed discussion of the field investiga
in Appendix A.

SITE AND PROJECT DESCRIPTION

2158 Baseline Road, in the City of Rancho Cucamonga, California.

d single-story maintenance buildings and storage containers. The site is bounded
age yard to the west, by a shopping center and Day Creek Boulevard to the east,

el to gently sloping to the south. Surface water drainage at the site appears to have no

able pattern. The site is paved with gravel and has no vegetation.

Based on the information provided by the Client, it is our understanding that the proposed development
will consist of a 3,300-square-foot metal structure, as well as site improvements such as utility
connections, CMU perimeter walls, a heavy equipment yard, lighting, landscaping, and pavement.
The existing and proposed site conditions are depicted on the Site Plan (see Figure 2).
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Based on the preliminary nature of the design at this time, wall and column loads were not available.

It is anticipated that column loads for the proposed structure will be up to 100 kips, and wall loads
be up to 1 kip per linear foot.

3.

1alto-Colton Fault to the northeast,

deposits within the Chino Basin

ionally, the Chino Basin is located within the Peninsular
ince comprises the northwesterly-trending mountains, valleys,

southern Baja Peninsula to the Transverse Ranges in

icial Fill

fill was encountered in our field explorations to a maximum depth of 4 feet below existing
ground surface. The fill generally consists of light brown and brown poorly graded sand and silty sand
with varying amounts of gravel. The fill is characterized as dry to moist and loose to medium dense.
The fill is the result of past grading and construction activities at the site. Deeper fill may exist between

excavations and in other portions of the site that were not directly explored.
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4.2 Alluvial Fan Deposits

Holocene age alluvial deposits were encountered beneath the fill. The alluvium was generally light b
to dark brown or dark yellowish brown poorly graded to well-graded sand with gravel, gravel wi
or silty sand with various amounts of cobbles. Although not directly observed in our bori
are common in this geologic environment. The alluvium is characterized as fine- to coarse-

to moist, and loose to very dense.

5. GROUNDWATER

The site is located in the Chino Basin of the Upper Santa Ana Valley Groundwat®

monitoring period between 2011 and, 2018 i en groundwater was at a depth of
. The most recent groundwater level

- However, it is common for groundwater levels to vary seasonally or for
conditions to develop where none previously existed, especially in impermeable
ich are subjected to irrigation or precipitation. In addition, recent requirements for

ge are provided in the Surface Drainage section of this report (see Section 7.16).
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6. GEOLOGIC HAZARDS
6.1 Surface Fault Rupture

The numerous faults in Southern California include active, potentially active, and inactive

time (approximately the last 1.6 million years) but has had no known Holoce

have not moved in the last 1.6 million years are considered inactive.

faults with the potential for
potential for surface
oposed development is
¢ Southern California region, and

pf an earthquake on one of the

1, 1987, My, 5.9 Whittier Narrows earthquake and the January 17, 1994,
carthquake were a result of movement on the Puente Hills Blind Thrust and the

spectively. These deep thrust faults and others in the greater Los Angeles area are

in moderate to significant ground shaking at the site.
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6.2 Seismicity

As with all of Southern California, the site has experienced historic earthquakes from various regi
faults. The seismicity of the region surrounding the site was formulated based on research of an elé¢
database of earthquake data. The epicenters of recorded earthquakes with magnitudes equal
than 5.0 in the site vicinity are depicted on Figure 4, Regional Seismicity Map. A partial list 0
to major magnitude earthquakes that have occurred in the Southern California ithin

100 years is included in the following table.

LIST OF HISTORIC EARTHQUAKES

(OIdIZ:ltrtt(:l c\](uoatjknegest) Date of Earthquake i%éﬂ%?cghﬁ?l es) 3 te It’o
San Jacinto-Hemet area April 21, 1918 SE
Near Redlands July 23,1923 ESE
Long Beach March 10, 1933 SW
Tehachapi July 21, 1952 NW
San Fernando February 9, 197 WNW
Whittier Narrows October 1, 198 W
Sierra Madre June 28, 199 WNW
Landers 63 E
Big Bear 41 E
Northridge 57 \%
Hector Mine 80 ENE

¢ summarizes summarizes site-specific design criteria obtained from the 2016
ode (CBC; Based on the 2015 International Building Code [IBC] and ASCE 7-10),
al Design, Section 1613 Earthquake Loads. The data was calculated using the
i am U.S. Seismic Design Maps, provided by the USGS. The short spectral response uses
iod of 0.2 second. We evaluated the Site Class based on the discussion in Section 1613.3.2 of the
C and Table 20.3-1 of ASCE 7-10. The values presented on the following page are for the

risk-targeted maximum considered earthquake (MCER).
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2016 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2016 CBC Reference

Site Class D Table 1613.3.2

MCERr Ground Motion Spectral Response
Acceleration — Class B (short), Ss

1.648¢ Figure 1613.3.1(1)

MCER Ground Motion Spectral Response
Acceleration — Class B (1 sec), Si

Site Coefficient, Fa
Site Coefficient, Fy

Site Class Modified MCERr Spectral Response
Acceleration (short), Sms

Site Class Modified MCER Spectral Response
Acceleration — (1 sec), Swmi

5% Damped Design
Spectral Response Acceleration (short), Sps

5% Damped Design
Spectral Response Acceleration (1 sec),

considered

The table below presents the mapped maxi

parameters for projects located in 1c sion Categori€§/ of D through F in accordance with

ASCE 7-10.

GROUND ACCELERATION

Value ASCE 7-10 Reference
0.621g Figure 22-7

1.0 Table 11.8-1
0.621¢g Section 11.8.3 (Eqn 11.8-1)

idered Earthquake Ground Motion (MCE) is the level of ground motion that has a
xceedance in 50 years, with a statistical return period of 2,475 years. According to
Building Code and ASCE 7-10, the MCE is to be utilized for the evaluation of
ateral spreading, seismic settlements, and it is our understanding that the intent of the
ing code is to maintain “Life Safety” during a MCE event. The Design Earthquake Ground Motion
the level of ground motion that has a 10 percent chance of exceedance in 50 years, with a

statistical return period of 475 years.
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Deaggregation of the MCE peak ground acceleration was performed using the USGS online Unified

Hazard Tool, 2008 Conterminous U.S. Dynamic edition. The result of the deaggregation analysis indicat
that the predominant earthquake contributing to the MCE peak ground acceleration is characterizg
6.85 magnitude event occurring at a hypocentral distance of 9.85 kilometers from the site.

such design may be economically prohibitive.

6.4 Liquefaction Potential

Liquefaction is a phenomenon in which loose
strength during strong ground motions. Pri ing liquefaction include intensity and
ace soils, in-situ stress conditions, and

the depth to groundwater. Liquefa i i gf shear strength in the liquefied layers due

s for Evaluating and Mitigating Seismic Hazards in

efaction analysis to a depth of 50 feet below the lowest portion of the proposed

action. Also, the groundwater level in the immediate site vicinity has been greater than 250 feet
4 and is currently greater than 500 feet beneath the site. Based on these considerations, it is our

opinion that the potential for liquefaction to occur beneath the site is considered low.
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6.5 Slope Stability

The topography at the site and surrounding is relatively level to sloping gently to the south. Acco
to the City of Rancho Cucamonga Safety Element (2010), the site is not within an area iden
having a potential for slope instability. There are no known landslides near the site, nor is the,site 1

path of any known or potential landslides. Therefore, the potential for slope stability hazards t ersel

affect the proposed development is considered low.

6.6 Earthquake-Induced Flooding

Earthquake-induced flooding is inundation caused by failure of dams or other wate
due to earthquakes. The City of Rancho Cucamonga Safety Element (City of Rancho

6.7 Tsunamis, Seiches, and Flooding

The site is not located within a coastal area.
at the site.

Seiches are large waves generate
water-retaining structures are |

resulting from a seismically induc ¢ is considered unlikely.

area of minima
(FEMA, 2019; City o

The site is within oding (Zone X) as defined by the Federal Emergency

Management A ancho Cucamonga, 2010).

6.8 Oil'Fields thane Potential

rnia Division of Oil, Gas and Geothermal Resources (DOGGR) Well

e vicinity (DOGGR, 2019). However, due to the voluntary nature of record

well drilling companies, wells may be improperly located or not shown on the

Since the site is not located within the boundaries of a known oil field, the potential for the presence of
methane or other volatile gases at the site is considered low. However, should it be determined that a
methane study is required for the proposed development it is recommended that a qualified methane

consultant be retained to perform the study and provide mitigation measures as necessary.
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6.9 Subsidence

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdra
groundwater, oil, or natural gas. Soils that are particularly subject to subsidence include those
silt or clay content. The City of Rancho Cucamonga (2010) indicates that regional subsiden

or planned at the site or in the general site vicinity. As long as the County 1f
recharge program, the potential for ground subsidence due to withdrawal of fluids g site is

considered low.
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7.1

7.1.1

7. CONCLUSIONS AND RECOMMENDATIONS

General

It is our opinion that neither soil nor geologic conditions were encountered during
investigation that would preclude construction of the proposed project ided t
recommendations presented herein are followed and implemented during de

construction.

ils are suitable for re-use as
engineered fill provided the recommendation ion of this report are

followed (see Section 7.4).

The results of the laboratory testingfin . ae alluvial soils may be subject
to excessive hydro-consolidation ee Figure B3). Hydro-consolidation

is the tendency of a soil s | saturation, resulting in the overall

e conducted to remove all existing artificial fill or soft soils as necessary

ction of the Geotechnical Engineer (a representative of Geocon). The excavation

ever is greater. The limits of existing fill and/or soft soil removal will be verified by the
Geocon representative during site grading activities. Recommendations for earthwork are
provided in the Grading section of this report (see Section 7.4).

All excavations must be observed and approved in writing by the Geotechnical Engineer (a
representative of Geocon). Prior to placing any fill, the upper 12 inches of the excavation
bottom must be scarified, moistened, and proof-rolled with heavy equipment in the presence

of the Geotechnical Engineer (a representative of Geocon West, Inc.).
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Subsequent to grading of the site, the proposed structures may be supported on a conventional

foundation system deriving support in newly placed engineered fill. All foundati
excavations must be observed and approved in writing by the Geotechnical Engineer p
placement of steel or concrete. Recommendations for the design of a conventional found

system are provided in Section 7.6.

Where new exterior concrete slab-on-grade is to be constructed, it is ree
existing artificial fill and any soils disturbed during construction
compacted for slab support. Recommendations for earthwork are

section of this report (see Section 7.4).

al support of offsite

special excavation measures may be necessary in
i led in the Temporary Excavations

improvements. Excavation recommend

e maintained in order to minimize settlements in the soils and

in. If the soils exposed in the excavation bottom are soft or

area of new paving is not required; however, paving constructed over existing uncertified fill
or unsuitable alluvial soil may experience increased settlement and/or cracking, and may
therefore have a shorter design life and increased maintenance costs. As a minimum, the upper
12 inches of subgrade soil should be scarified and properly compacted for paving support.
Paving recommendations are provided in Preliminary Pavement Recommendations section of
this report (see Section 7.13).
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7.1.12

7.1.13

7.1.14

Based on the results of percolation testing performed in the upper 10 feet of site soils, a

stormwater infiltration system is considered feasible for this project. Additional discussio
provided in the Stormwater Infiltration section of this report (see Section 7.15).

settlement should be reevaluated by this office.

Any changes in the design, location or elevation, as outlined in this rep@
by this office. Once the design and foundation loading configuration proge g'a more

finalized plan, the recommendations within this repor

It is the r€8ponsibility of the contractor to ensure that all excavations and trenches are properly

shored ;

All onsite excavations must be conducted in such a manner that potential surcharges from
existing structures, construction equipment, and vehicle loads are resisted. The surcharge area
may be defined by a 1:1 projection down and away from the bottom of an existing foundation
or vehicle load. Penetrations below this 1:1 projection will require special excavation measures
such as sloping and shoring. Excavation recommendations are provided in the Temporary
Excavations section of this report (see Section 7.14).
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7.2.5

7.3

7.3.1

7.3.2

7.3.3

The upper 5 feet of existing site soils encountered during the investigation are considered

to have a “very low” expansive potential (EI = 0) and are classified as “non-expansi
in accordance with the 2016 California Building Code (CBC) Section 180835
The recommendations presented herein assume that the building foundations and slab

derive support in these materials.

Minimum Resistivity, pH, and Water-Soluble Sulfate

Potential of Hydrogen (pH) and resistivity testing, as well as chlg wer

the co

performed on representative samples of on-site material to generall
potential to surface utilities. The tests were performed in accordance Califomia Test
Method Nos. 643 and 422 and indicate that the soils argseensidered “mildl

ts are planned, it is recommended that a corrosion engineer be
est results and incorporate the necessary precautions to avoid
ipes and concrete structures in direct contact with the soils.

he existing fill encountered during exploration is suitable for re-use as an engineered
fill, provided any encountered oversize material (greater than 6 inches) and any encountered

deleterious debris is removed.
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7.4.3

7.4.4

7.4

Grading should commence with the removal of all existing vegetation and existing

improvements from the area to be graded. Deleterious debris such as wood and root structus
should be exported from the site and should not be mixed with the fill soils. Aspha

fill or soft alluvial soil at the direction of the ngineer (a representative of
istance of 3 feet beyond the

or a dista

Geocon). The excavation should extend latera
> equal to the depth of

of existing fill and/or soft alluvial

ing measures. However, if excavations in close proximity to an adjacent property line

cture are required, special excavation measures may be necessary in order to

Where new paving is to be placed, it is recommended that unsuitable or soft existing fill and
alluvial soils be excavated and properly compacted for paving support. As a minimum, the
upper 12 inches of subgrade soil should be scarified, moisture conditioned to optimum
moisture content, and compacted to at least 95 percent relative compaction for paving support.
Paving recommendations are provided in Preliminary Pavement Recommendations section of
this report (see Section 7.13).
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7.4.9 Utility trenches should be properly backfilled in accordance with the requirements of the
Green Book (latest edition). The pipe should be bedded with clean sands (Sand Equivalg
greater than 30) to a depth of at least 1 foot over the pipe, and the bedding material 1

7.4.10
Rocks larger than 6 inches in

sed as structural fill should

port soils will be utilized in the building pad, the soils must be placed uniformly and at
equal thickness at the direction of the Geotechnical Engineer (a representative of Geocon

West, Inc.). Soils can be borrowed from non-building pad areas and later replaced with

imported soils.
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7.6

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

Conventional Foundation Design

Subsequent to the recommended grading, a conventional shallow spread foundation s
may be utilized for support of the proposed structure provided foundations derive su

newly placed engineered fill.

grade, and 12 inches into the recommended bearing g

The allowable soil bearing pressure above ma; 400.psf and 600 psf for each

additional foot of foundation width and depth, resp aximum allowable soil

bearing pressure of 4,000 psf.

The allowable bearing pressures may be increased by@ne-third for transient loads due to wind

or seismic forces.

d foundation subgrade should be sprinkled as necessary; to maintain a moist condition

as would be expected in any concrete placement.

Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon West, Inc.), prior to the placement of reinforcing steel
and concrete to verify that the excavations and exposed soil conditions are consistent with
those anticipated. If unanticipated soil conditions are encountered, foundation modifications

may be required.
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7.6.11

7.7

7.7.1

7.7.2

7.8

7.8.1

This office should be provided a copy of the final construction plans so that the excavation

recommendations presented herein could be properly reviewed and revised if necessary.

Foundation Settlement

the heaviest loaded structural element. Settlement of the foundati
occur on initial application of loading. Differential settlement is not exy

over a distance of 20 feet.

1is report should be reviewed

ous are greater than the

in height and are supported on pile
lized for support of proposed light

or seismic loads.

For design purposes, an allowable passive value for the soils may be assumed to be 290 psf
per foot. The allowable passive value may be doubled for isolated piles placed more than twice
the diameter. To develop the full lateral value, provisions should be implemented to assure
firm contact between the piles and the surrounding soil. The allowable passive pressure may

be increased by up to one-third for transient loads due to wind or seismic forces.
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7.8.5

7.9

7.9.1

7.9.2

7.9.3

All drilled pile excavations should be continuously observed by personnel of this firm to

verify adequate penetration into the recommended bearing materials. The capacity prese
is based on the strength of the soils. The compressive and tensile strength of the pile s
should be checked to verify the structural capacity of the piles.

Deepened Foundation Installation

Casing may be required if caving is experienced in the drilled exca

Groundwater was not encounterediin our field exp

25 feet below the existin urface. Howewer, should groundwater or seepage be
encountered during con h more than 6 inches of standing water
level require the us oncrete into the bottom of the hole. A tremie
shall consist of a wate , with a hopper at the top. The tube shall be equipped with

to retard or stop the flow of concrete. The discharge end shall be closed at

ork to prevent water entering the tube and shall be entirely sealed at all

A special concrete mix should be used for concrete to be placed below water. The design shall
provide for concrete with a strength of 1,000 pounds per square inch (psi) over the initial job
specification. An admixture that reduces the problem of segregation of paste/aggregates and
dilution of paste shall be included. The slump shall be commensurate to any research report
for the admixture, provided that it shall also be the minimum for a reasonable consistency for

placing when water is present. Extreme care should be employed so that the pile is not pulled
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apart as the casing is withdrawn. At no time should the distance between the surface of the

concrete and the bottom of the casing be less than 5 feet. Continuous observation of the drillj

and pouring of the piles by a representative of this firm is required.

7.9.5 Closely spaced piles should be drilled and filled alternately, with the concrete pe

unless approved by the Geotechnical Engineer.

7.10 Miscellaneous Foundations

7.10.1  Foundations for small outlying structures, such as block walls up to

planter walls or trash enclosures which will not be 4i he proposed strugfiire may be

supported on conventional foundations bearing o of 12 inches of newly placed

engineered fill which extends laterally at leas he foundation area. It is
essential that proper drainage be maintained in orde imize setfleéments in the soils and
compaction cannot be performed

at the site, Geocon should be

rial. The allowable bearing pressure may be increased by up to one-third for

ateral Design

Resistance to lateral loading may be provided by friction acting at the base of foundations,
slabs and by passive earth pressure. An allowable coefficient of friction of 0.45 may be used

with the dead load forces in the undisturbed alluvial soils or newly placed engineered fill.
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7.11.2  Passive earth pressure for the sides of foundations and slabs poured against undisturbed

alluvial soils or newly placed engineered fill soils may be computed as an equivalent fl
having a density of 290 pounds per cubic foot (pcf) with a maximum earth pres
2,900 psf. When combining passive and friction for lateral resistance, the passive comp
should be reduced by one-third.

7.12 Concrete Slabs-On-Grade

7.12.1  Concrete slabs-on-grade subject to vehicle loading should be desig
the recommendations in the Preliminary Pavement Recommendatid
(Section 7.13).

7.12.2  Subsequent to the recommended grading, concrete sla
to vehicle loading, should be a minimum of 4 inch inimum slab reinforcement

should consist of No. 4 steel reinforcing bars enter in both horizontal

7.12.3

ng Materials (ACI 302.2R-06) and should be installed
nformance with ASTM E 1643 (latest edition) and the manufacturer’s
. A minimum thickness of 15 mils extruded polyolefin plastic is

retarders which contain recycled content or woven materials are not

d in direct contact with the concrete slab with proper perimeter seal. If the
a Green Building Code requirements apply to this project, the vapor retarder should

sunderlain by 4 inches of clean aggregate. It is important that the vapor retarder be puncture
resistant since it will be in direct contact with angular gravel. As an alternative to the clean
aggregate suggested in the California Green Building Code, it is our opinion that the concrete
slab-on-grade may be underlain by a vapor retarder over 4 inches of clean sand (sand
equivalent greater than 30), since the sand will serve a capillary break and will minimize the

potential for punctures and damage to the vapor barrier.
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7.12.4  For seismic design purposes, a coefficient of friction of 0.45 may be utilized between

concrete slabs and subgrade soils without a moisture barrier, and 0.15 for slabs underlai

a moisture barrier.

7.12.5

7.12.6  The recommendations of this report a

and by the placement

slab corners occur.

ience increased settlement and/or cracking, and may therefore have a shorter
and increased maintenance costs. As a minimum, the upper 12 inches of paving
® should be scarified, moisture conditioned to optimum moisture content, and
properly compacted to at least 95 percent relative compaction, as determined by ASTM Test
Method D 1557 (latest edition).

The following pavement sections are based on an assumed R-Value of 40. Once site grading
activities are complete, it is recommended that laboratory testing confirm the properties of

the soils serving as paving subgrade prior to placing pavement.
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7.13.3  The Traffic Indices listed below are estimates. Geocon does not practice in the field of traffic

engineering. The actual Traffic Index for each area should be determined by the project ci
engineer. If pavement sections for Traffic Indices other than those listed below are reg

Geocon should be contacted to provide additional recommendations. Pavement thic e

were determined following procedures outlined in the California Highway De Man
(Caltrans). It is anticipated that the majority of traffic will consist of automobile arge
truck traffic.

PRELIMINARY PAVEMENT DESIGN SECTIO ‘

L . Estimated Traffic Asphalt Concrete | Class 2Aggregaté Base
ocation .
Index (TI) (inche :
Automobi.le Parking and 4 40
Driveways
Trash Truck &
Fire Lanes 7 7.0
7.13.4 Secti andard Specifications for Public
te base materials should conform to
e State of California, Department of
Transportation™ (Caltra 3ase should conform to Section 200-2.4
of the “Standard Spe onstruction” (Green Book).
7.13.5  Unless specifically desi d evaluated by the project structural engineer, where exterior

or support of vehicles, it is recommended that the concrete

mance of pavements is highly dependent upon providing positive surface drainage
n the edge of pavements. Ponding of water on or adjacent to the pavement will
ssult in saturation of the subgrade materials and subsequent cracking, subsidence and
pavement distress. If planters are planned adjacent to paving, it is recommended that the
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to

minimize the introduction of water beneath the paving.
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7.14 Temporary Excavations

7.14.1  Excavations on the order of 5 feet in height are anticipated during grading operation
construction of the foundation excavations. The excavations are expected to expose
alluvial soils, which may be subject to caving. Due to the potential for cobbles, t
should be prepared for difficult excavation conditions. Vertical excavations up
height may be attempted where not surcharged; however, the contractor
for caving, sloughing, and raveling in open excavations. Due to the g
and potential for caving, the contractor should also be prepared to fofimfoundati

at the excavation bottom.

7.14.2  Vertical excavations greater than 5 feet will require sloping and/or shoring m $'in order

ble, temporary tnsurcharged

flatter, up to a maximum of

7.14.3 0 pe should be barricaded to prevent

7.15

7.15.1 ruary 4, 2019, site exploration, boring B3 was utilized to perform percolation
was advanced to the depth listed in the table below. Slotted casing

ring, and the annular space between the casing and excavation was

provided in the following table. Based on the test results, the average infiltration rate (adjusted
percolation rate) for the earth materials encountered is provided in the following table.
The field-measured percolation rate has been adjusted to infiltration rates in accordance with
the County of San Bernardino Technical Guidance Document for Water Quality Management
Plans (June 2013). Additional correction factors may be required and should be applied by the
engineer in responsible charge of the design of the stormwater infiltration system and based

on applicable guidelines. The percolation test data sheet is provided as Figure 5.
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. . Infiltration Depth Average Infiltration Rate
Boring Soil Type () (in / hour)

B3 Sand (SP) 5-10

7.15.2

7.15.3

soils located in boring B2, infiltration should not be conducted near't
is planned for any location other than where the above testing was perfo

and laboratory testing may be required.

It is our further opinion that infiltration of stg ater and will not induce excessive
hydro-consolidation at the location of percola i BS5), will not create a
perched groundwater condition, will not affect soil st Interaction of existing or proposed
pported by existing retaining walls,
g 8cttlements are anticipated to be
y location other than where the above

testing may be required.

The design drawings should be reviewed and approved by the Geotechnical Engineer.
The installation of the stormwater infiltration system should be observed and approved in

writing by the Geotechnical Engineer (a representative of Geocon).
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7.16 Surface Drainage

7.16.1  Proper surface drainage is critical to the future performance of the project. Uncontrg
infiltration of irrigation excess and storm runoff into the soils can adversely aff
performance of the planned improvements. Saturation of a soil can cause it to
shear strength and increase its compressibility, resulting in a change in the origin

engineering properties. Proper drainage should be maintained at all times

7.16.2  All site drainage should be collected and controlled in non-g

g, shoring, and foundation plans should be reviewed by the Geotechnical Engineer
(a representative of Geocon West, Inc.), prior to finalization to verify that the plans have been
prepared in substantial conformance with the recommendations of this report and to provide

additional analyses or recommendations.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report pertain only to the site investigated and are based upon

the assumption that the soil conditions do not deviate from those disclosed in the investigati
If any variations or undesirable conditions are encountered during construction, o
proposed construction will differ from that anticipated herein, Geocon West, Inc, sho
notified so that supplemental recommendations can be given. The evaluation or ide
the potential presence of hazardous or corrosive materials was not part of the

provided by Geocon West, Inc.

processes or the works of man on this ddition, changes in applicable

or appropriate standards may occur, from legislation or the broadening of

knowledge. Accordingly, th i i be invalidated wholly or partially by

ing construction operations, that firm should prepare a letter indicating

o0 assume the responsibilities of project geotechnical engineer of record. A copy of

the letter should be provided to the regulatory agency for their records. In addition, that firm

should px

ide revised recommendations concerning the geotechnical aspects of the proposed

ent, or a written acknowledgement of their concurrence with the recommendations
presented in our report. They should also perform additional analyses deemed necessary to

ssume the role of Geotechnical Engineer of Record.
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Reference Jennings, C. W and Bryant W. A, 2010 Fault Actrvrty Map of California, Calrfornra Geological Survey Geologic Data Map No. 6.
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PERCOLATION TEST DATA SHEET

Project: Rancho Public Works Yard |Project No: A9816-99-01 Date: | 2/5/2019
Test Hole No: B3 Tested By: N
Depth of Test Hole, D;: 10 USCS Soil Classification: SP with gravel

Test Hole Dimensions (inches) Length Width
Diameter (if round) = | 8 | Sides (if rectangular) =
Sandy Soil Criteria Test*
At Do D¢
Time Interval| Initial Depth | Final Depth
Trial No. Start Time | Stop Time (min) to Water (in)|to Water (in)
1 8:09 8:34 25 71.4 111.4
2 8:38 9:03 25 63.6

*If two consecutive measurements show that six inches of water seeg
shall be run for an additional hour with measurements, taken eve

s than 25 minutes, the test
erwise, pre-soak (fill)

overnight. Obtain at least twelve measurements per hole over at le3 ely 30 minute
intervals) with a precision of at least 0.25".
AD
At Do Change in
Time Inte Initial Depth al Depth | Water Level | Percolation
Trial No. Start Time | Stop Time in) (in) Rate (min/in)
9:05 9:15 10 42.2 341
2 9:17 9:27 35.3 408
3 9:30 9:40 64.0 99.4 354 407
4 9:42 9:52 65.4 98.9 335 430
5 9:55 63.2 98.9 35.6 404
6 10:07% 63.2 98.4 35.2 410
minutes Ho = 54.6 inches
inches Hf = 21.1 inches
inches AH = 33.5 inches
inches Havg = 37.9 inches
inches
AH(607)
= BT+ 2Hoy)
Infiltration Rate, It = 10.1 inches/hour

FIGURE 5






APPENDIX A

FIELD INVESTIGATION

The site was explored on February 4, 2019, by excavating five 8-inch diameter borings to depths be
5% and 25'% feet below the existing ground surface utilizing a truck-mounted hollow-ste

of the conditions between
sampling intervals. Therefore, the logs contain both obse yieted data. We determined the

lines designating the interface between soil materials on the g visual obServations, penetration
rates, excavation characteristics and other factors asitiongbetween materials may be abrupt or
gradual. Where applicable, the logs were revis c aboratory testing. The locations

of the borings are shown on Figure 2.

Geocon Project No. A9816-99-01 March 8, 2019



PROJECT NO. A9816-99-01

. |E BORING 1 Zu: | Z ws
DEPTH oI5| sou E2k | e~ | 22
IN SAMPLE 2 |3 CLASS 2o | & (u_') = &
NO. 2 |2 % | ELEV. (MsL) - DATE COMPLETED 02/04/2019 rez | o | 2&
FEET £ |3| wses e - zP2 1 Z 23
o W
g EQUIPMENT HOLLOW STEM AUGER BY: JS ol ©
MATERIAL DESCRIPTION
0 BULK |4 UNPAVED, SAND WITH FINE TO COARSE GRAVEL
— - 05 [¢ ARTIFICIAL FILL
W Sand, poorly graded, medium dense, moist, brown, fine- to medium-grained,
- 2 - o trace fine to medium gravel.
= -{Bl@2.5' ! b ALLUVIUM
o - '_-@ Poorly Graded Sand with Gravel, medium dense, brown, moist, 2
-4 kAo - coarse-grained, fine to medium gravel.
L o
Blas M o Sp 42
e 0
o -
i 1 Buk g7
L g | 711 i 2. b - light brown 2.0
Bl@7.5' [y} . -~
[ (_)iz ey Gravel with Sand, dense, slightly e- to medium-grained,
- 10 — Qg 0 fine to coarse gravel. —
* Iri@io e & ss | 1055 | 13
= ] | 0. O‘ 0 -
L, ‘0 5% B
4 e 0 - yellowish brown, cg
B Br@12.5 s % | 68 1240 | 32
U_ b6) _0_
— 14 (.’4_) s‘_)v —
940
Bl@15 o ="0 GW 506" | 1242 | 24
- 16 00_0'—00_ =
0 = O
- |l -
L 18 4 0 -0 |
il
- - -0 o 0] =
P i
Bl@20' | |4-2- - no recovery 50(2")
Total depth of boring: 20.5 feet.
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings.
enetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

ure A1,
of Boring 1, Page 1 of 1

A9816-99-01 BORING LOGS.GPJ

SAMPLE SYMBOLS

|:| ... SAMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON




PROJECT NO. A9816-99-01

. |E BORING 2 Zu: | Z ws
DEPTH oI5| sou E2k | e~ | 22
IN SAMPLE 2 |3 CLASS 2o | & (u_') = &
NO. o |2 o ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 Foz | of (2
FEET £ |5]| wscs —_— . 23| x> | 23
3 |9 wo @
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK [4 GRAVEL, FINE TO COARSE GRAINED, SOME COBBLES
— - 05 [¢ ARTIFICIAL FILL
.g Sand, poorly graded, medium dense slighty moist, brown, fine- to
- 2 [ medium-grained, fine to medium gravel.
i | B2@3' W - loose
-4 T ALLUVIUM
B - 4 - { 1 l M Silty Sand, medium dense, slightly moist to moist, brown, fin&
- ¢ 1o 0Ll N L1236 | a5 ]
= _ _D'_ . Poorly Graded Sand and Gravel, dense, slightly moist, light brown,
G- coarse-grained sand, fine gravel, cobble fra
- 8 — '0- L
e
i | B2y W° . [ 67 1258 | 34
4
- 10 S B
5 -
L 7o -
o
| 12 —3 _' _' . -
B2@12' . 9 i Sp - very dense, some cgbble fragmen 50(6") 0.9
| ] /R =
-0
- 14— o =
A2
i | B2@is Be o, [ s04") L1
| 16 —3 --D . . -
I | o B
B2@17 ., 50(3")
- 18 S0 B
5
L 90 [ Sand, poorly tadled, medium dense, moist, brown, fine-grained, fineto |- | | |
coarse gravel, some clay. 32 110.6 l6.3
Total depth of boring: 20.5 feet.
Fill to 4 feet.
No groundwater encountered.
Backfilled with soil cuttings.
enetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

ure A2,
of Boring 2, Page 1 of 1

A9816-99-01 BORING LOGS.GPJ

SAMPLE SYMBOLS

|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. % BORING 3 Zu.| & LS
DEPTH 8 =] sou £z E 27 g =
IN SAMPLE 3 |3 CLASS c20 | @ o i
NO. o (2 ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 Foz | of (2
FEET E 5] wscs) R — —_— oS | > o2
3 |9 W0
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK [4 GRAVEL, COARSE GRAINED, COBBLES
— - 05 [¢ ARTIFICIAL FILL
) g Silty Sand, medium dense, dry, light brown, fine-grained, trace fine gravel.
[/ ALLUVIUM
s -{B3@2.5' ! SW Well-Graded Sand with Gravel, medium dense, dry to slightly mois
4 S brown, well-graded sand, fine gravel.
[ Sand, poorly graded, medium dense, dry to slightly moist, lig
- - to medium-grained, fi 1.
B3@s' - 0 medium-grained, some fine grave 39
| 6 —3
| 8 —3
B3@10' || - very dense, some cobble fragments 50(4"™) 0.5
i | B3@1s W [ 50(5") 0.3
L o0 - yellowish brown, medium- to coarse-grained =
B3@20' 79 1216 | 5.7
Claycy Sand, dense, moist, dark yellowish brown, fine-grained. | | | |
|~ Sand, poorly graded, very dense, moist, light brown, coarse-grained. | 504 [ 1122 1100
Total depth of boring: 25.5 feet.
Fill to 1.5 feet.
No groundwater encountered.
Percolation testing performed.
Backfilled with soil cuttings.
Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer
A9816-99-01 BORING LOGS.GPJ
of Boring 3, Page 1 of 1
[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS ( )
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. o BORING 4 Zus. | Z W
DEPTH SAVPLE 8 g SoIL 5 %% g " x E
IN = [ w =
NO. Q |2| CASS | ELEV.(MsSL) - DATE COMPLETED 02/04/2019 Fns | 0F 2=
FEET £ |5]| wscs —_— . 23| x> | 23
I |0 Woe @
g EQUIPMENT HOLLOW STEM AUGER BY: JS ol ©
MATERIAL DESCRIPTION
0 BULK |4 2" AC
- -4 05 ¥ ARTIFICIALL FILL
) W Silty Sand, medium dense, moist, brown, fine-grained.
HZa ALLUVIUM
= - B4@2.5' ! b Poorly Graded Sand with Gravel, dense, slightly moist, brown,
4 4. - '_-@ SP coarse-grained, fine to coarse gravel, trace cobble fragments.
N _ o -
R

2.1

i%

- medium- to coarse-grained

Total depth of boring: 5.5 feet.
Fill to 1.5 feet.

No groundwater encountered.
Backfilled with soil cuttings.
Surface restored.

Penetration resistance for 140-pound
auto-hammer.

A9816-99-01 BORING LOGS.GPJ

ure A4,
of Boring 4, Page 1 of 1

|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

SAMPLE SYMBOLS
.. DISTURBED OR BAG SAMPLE Al .. cHUNK sAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. |E BORING 5 Zu: | Z ws
DEPTH 8 2l soL = s or T
IN SAMPLE 3 % CLASS ER0 | &6 i
NO. % = ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 =0 2 Sy 2=
FEET USCS _— _— weno > oz
E |3] wses Z04 =Je)
S wyn
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK |4 COARSE GRAVEL, COBBLES
— - 05 [¢ ARTIFICIAL FILL
(- Silty Sand, medium dense, moist, brown, fine- to medium-grained, some fine
- 2 9 - avel
45 gravel.
= -{B5@2.5' ! o SP ALLUVIUM
A Poorly Graded Sand with Gravel, dense, moist, dark brown, medi
- 1777 . L _coarsegrained, finegravel. AV Names N [T
o SP Sand, poorly graded, medium dense, slightly moist, brown,

medium-grained, some fine gravel.

Total depth of boring: 5.5 feet.
Fill to 1.75 feet.

No groundwater encountered.
Backilled with soil cuttings.
Penetration resistance for 140-pound h
auto-hammer.

A9816-99-01 BORING LOGS.GPJ

ure A5,
of Boring 5, Page 1 of 1

[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Il . bRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
... DISTURBED OR BAG SAMPLE Al .. cHUNK sAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON






APPENDIX B

LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the “Ameg
Society for Testing and Materials (ASTM)”, or other suggested procedures. Selected samples were
for direct shear strength, moisture density relationship, corrosivity and in-place dry density
content. The results of the laboratory tests are summarized in Figures B1 through B7. The in
density and moisture content of the samples tested are presented on the boring logs

Geocon Project No. A9816-99-01 March 8, 2019



7.0
SAMPLE SOIL TYPE DENSITY MOISTORE (%) MOISTORE (%)
Bl @ 2.5 SP 116.1 57 12.6
6.0 B2 @ 3 SP 103.0 7.7 17.4
B3 @5 SP 112.7 5.7 3
~
LL 50
N
X
N’
S . /
8) )
B2@ 3
QO
| -
)
)]
| -
®©
QO
e
0))
C =230 PSF
1.0 2.0 3.0 4.0 50 6.0
Normal Pressure (KSF)
t Shear, Saturated
EOCON () DIRECT SHEAR TEST RESULTS
S T I N C. 9
ENVIRONMENTAL GEOTECHNICAL MATERIALS 12158 BASELINE ROAD
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA
PHONE (909) 894-2175 - FAX (909) 283-7160
DRAFTED BY: JS CHECKED BY: JTA MARCH 2019 PROJECT NO. A9816-99-01 FIG. B1




7.0

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY MOISTURE (%) MOISTURE (%)

B1 + B2 @ 0-5' SP 111.3 9.8 16.9

6.0 REMOLDED TO 90%

Shear Strength (KSF)

C=

2.0 3.0 4.0 5.0 6.0
Normal Pressure (KSF)

t Shear, Saturated

EOCON @ DIRECT SHEAR TEST RESULTS
S T

LA 12158 BASELINE ROAD
ENVIRONMENTAL GEOTECHNICAL MATERIALS

2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA

PHONE (909) 894-2175 - FAX (909) 283-7160

DRAFTED BY: JS CHECKED BY: JTA MARCH 2019 PROJECT NO. A9816-99-01 FIG. B2




WATER ADDED AT 2 KSF

0 B1@5
2
4
6
c
S B1@7.5
= S R
('6 .
s
@)
%)
c 4
&
o 6
-
Q
o B1@12
o ¢ i —
o
2
s ~
I~
N
3 4 5 6 .7.8910 2 3 4 5 6 7 8910

Consolidation Pressure (KSF)

ESOTCON

I N C.

CONSOLIDATION TEST RESULTS

&

ENVIRONMENTAL GEOTECHNICAL MATERIALS
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373
PHONE (909) 894-2175 - FAX (909) 283-7160

12158 BASELINE ROAD

RANCHO CUCAMONGA, CALIFORNIA

DRAFTED BY: JS

CHECKED BY: JTA

MARCH 2019

PROJECT NO. A9816-99-01

FIG. B3




WATER ADDED AT 2 KSF

. B1@15'
R —
2
4
6
-
S B2@3
b= —
g ,
@)
0N
cC 4
S
o s
-
QO
o B2@6
o —
D— I —
B2@9
T
\\
3 4 5 6 .7.8910 2 3 4 5 6 7 8910

Consolidation Pressure (KSF)

ESOTCON

I N C.

@ CONSOLIDATION TEST RESULTS

ENVIRONMENTAL GEOTECHNICAL MATERIALS
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373
PHONE (909) 894-2175 - FAX (909) 283-7160

12158 BASELINE ROAD

RANCHO CUCAMONGA, CALIFORNIA

DRAFTED BY: JS

CHECKED BY: JTA MARCH 2019 PROJECT NO. A9816-99-01

FIG. B4




WATER ADDED AT 2 KSF

B3@20

N

B3@26'

Percent Consolidation

3 4 5 6 .7.8910

2 3 4 5 6 7 8910

Consolidation Pressure (KSF)

ESOTCON

I N C.

CONSOLIDATION TEST RESULTS

&

ENVIRONMENTAL GEOTECHNICAL MATERIALS
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PHONE (909) 894-2175 - FAX (909) 283-7160

12158 BASELINE ROAD

RANCHO CUCAMONGA, CALIFORNIA
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SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829-11

Moisture Content (%) Dry Expansion *UBC **CB
Sample No. [ Before After Density (pcf) Index Classification Classifi
Bl & B2 7.6 12.7 118.2 0 Very Low Non-
MIX @ 0-5'

* Reference: 1997 Uniform Building Code, Table 18-I-B.
* Reference: 2016 California Building Code, Section 1803.5.3

SUMMARY OF LABORATORY M
AND OPTIMUM MOISTURE CQ

DENSITY AND
ST RESULTS

ASTM D 155
Soil Optimum
Sample No. Description Moisture (%)
Olive Brown
Bl&B2 . Poorly Grad 6.0
MIX @ 0-5 with Silt

EOCON @ LABORATORY TEST RESULTS

ENV|R:(E)}NMSEN:;’L I GI\EIOTEC-:HNK:AL MATERIALS 12158 BASELINE ROAD
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA

PHONE (909) 894-2175 - FAX (909) 283-7160

DRAFTED BY: JS CHECKED BY: JTA MARCH 2019 PROJECT NO. A9816-99-01 FIG. B6




SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

Sample No. pH Resistivity (ohm centimeters
B1&B2 7.84 13,000 (Mildly Corrosi
MIX @ 0-5'

SUMMARY OF LABORATORY CHLORID

Sample No.

Bl & B2
MIX @ 0-5'

NT TEST RESULTS

SUMMARY OF LABORATO

CALI

Water Soluble Sulfate (% SQ,)

Sulfate Exposure*

0.

002

SO

6 California Building Code, Section 1904.3 and ACI 318-11 Section 4.3.

ATER SOLUBLE SULFATE TEST RESULTS
NIA TEST NO. 417

EOCON

E S T, T N C.

&

ENVIRONMENTAL GEOTECHNICAL MATERIALS
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373
PHONE (909) 894-2175 - FAX (909) 283-7160

CORROSIVITY TEST RESULTS

12158 BASELINE ROAD

RANCHO CUCAMONGA, CALIFORNIA

DRAFTED BY: JS

CHECKED BY: JTA

MARCH 2019

PROJECT NO. A9816-99-01

FIG. B7




USDA United States A product of the National Custom Soil Resource
=_/ Department of Cooperative Soil Survey,

Agriculture a joint effort of the United Re pOrt fOI'
States Department of -

N RCS Agriculture and other San Be rnardlno
Federal agencies, State

Natural agencies including the Co u nty So uthwe

Resources Agricultural Experiment

(S::vai(?;vaﬁon Stations, and local Pa rt, C a I ifo rn ia

participants

.h- : - s, T— ,;_n.—\..-'jp
Raseline

November 4, 2020



Preface

protect, or enhance the environment.

Various land use regulations of Federal, State, &

properties that are used in making various land use G
The information is intended to help the d U id

soil limitations on various land uses
identifying and complying with exist

Although soil survey information can'b al farm, local, and wider area
planning, onsite investigati ent this information in some

cases. Examples inclu S
portal/nrcs/main/soil

/locator/app?agency=nrcs) or your NRCS State Soil
ov/wps/portal/nrcs/detail/soils/contactus/?

t of Agriculture and other Federal agencies, State agencies including the
| Experiment Stations, and local agencies. The Natural Resources

ormation about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
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How Soil Surveys Are Made

devoid of roots and other living organisms and hz
biological activity.

ajor land resource
esource units that
geology, climate, water
SDA, 2006). Soil survey

Currently, soils are mapped according
areas (MLRASs). MLRAs are geograp
share common characteristics rela
resources, soils, biological resource

The soils and miscella
is related to the geol

aneous area is associated with a particular kind
of landform or with a se the landform. By observing the soils and
ey area and relating their position to specific

lly change. To construct an accurate soil map, however, soil
ine the boundaries between the soils. They can observe only
umber of soil profiles. Nevertheless, these observations, supplemented
erstanding of the soil-vegetation-landscape relationship, are sufficient to
ictions of the kinds of soil in an area and to determine the boundaries.

oil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictab
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no wz
diminishes the usefulness or accuracy of the data. The delineation of
landforms and landform segments on the map provides sufficient infe

mapping, intensity of mapping, design of map units,
and experience of the soil scientist. Observations z

of the Iandscap
est and refine the

specific locations. Once the soil-landscape mode smaller
number of measurements of individual soil properties ade and recorded.
These measurements may include field h as those for color,
depth to bedrock, and texture, and Ia such as those for

content of sand, silt, clay, salt, and es of each soil
typically vary from one point to ano

Observations for map unit to develop ranges of
characteristics for the ¢ values are presented. Direct
measurements do no ented for every map unit

component. Values
properties.

uch as research information, production records, and field experience of
. For example, data on crop yields under defined levels of management
bled from farm records and from field or plot experiments on the same

ons about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.




Soil Map

The soil map section includes the soil map for the defined area of inte
soil map units on the map and extent of each map unit, and cartogr,
displayed on the map. Also presented are various metadata about da
produce the map, and a description of each soil map unit.
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Soil Map

34° 7'29"N i T T ‘T-L-:lrr-r- b =, o = 34° 7'29"N

Baseline
SSSGil_Map.t not beyvalideatathisiscales

34° 7'16"N
450140 450190

Map Scale: 1:1,950 if printed on A portrait (8.5" x 11") sheet.
Meters
0 2 50 100 150

Feet
0 50 100 200 300
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 11N WGS84
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Area of Interest (AOI) = Spoil Area
Area of Interest (AOI) ﬂ Stony Spot
Soils i) Very Stony Spot
1 Soil Map Unit Polygons
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el Soil Map Unit Lines
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The soil surve

nlargement of maps b

eplacement. The maps do not show the small areas of
sting soils that could have been shown at a more detailed

Please rely on the bar scale on each map sheet for map
measurements.

e of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
California
Survey Area Data:

San Bernardino County Southwestern Part,

Version 12, May 27, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 10, 2018—Jun
5,2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of A

TuB Tujunga loamy sand, 0 to 5
percent slopes

TvC Tujunga gravelly loamy sand, 0
to 9 percent slopes

Totals for Area of Interest

Map Unit Descriptions

The map units delineated on the detailed soil map,
soils or miscellaneous areas in the survey area
with the maps, can be used to determine the co

ey represent the
criptions, along
of a unit.

Within a taxonomic

class there are precisely defined li soils. On the
landscape, however, the soils are and they have the
characteristic variability of ~ s, the range of some
observed properties ma ined for a taxonomic class.

Areas of soils of a si
including areas of ot
areas for which it is named and some minor

components that belong t nomic classes other than those of the major soils.

nd thus they do not afféct use and management. These are called
ing, or similar, components. They may or may not be mentioned in a

, the contrasting minor components are identified in the map unit
s along with some characteristics of each. A few areas of minor

oned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,

12
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stonine
salinity, degree of erosion, and other characteristics that affect their usg
basis of such differences, a soil series is divided into soil phases. Mg
shown on the detailed soil maps are phases of soil series. The name
commonly indicates a feature that affects use or management. For exa
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soil

A complex consists of two or more soils or misce in such an intricate
pattern or in such small areas that they cannot B : on the maps.

practical or necessary to m
pattern and relative prop
, is an example.

p of two or more soils or miscellaneous areas
that could be mapped i i but are mapped as one unit because similar

use and management. The pattern and proportion
s in a mapped area are not uniform. An area can

include miscellaneous areas. Such areas have little or no soil
material and ort little or no vegetation. Rock outcrop is an example.

13
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San Bernardino County Southwestern Part, California

TuB—Tujunga loamy sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2sx6y
Elevation: 650 to 3,110 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 62 to 65 degrees F
Frost-free period: 325 to 365 days
Farmland classification: Farmland of statewide importanc

Map Unit Composition
Tujunga, loamy sand, and similar soils: 85 percent
Minor components: 15 percent

Estimates are based on observations, descriptions, and transect

Description of Tujunga, Loamy Sand

Setting
Landform: Alluvial fans
Landform position (three-di
Down-slope shape: Ling
Across-slope shape: Li
Parent material: Alluy,

Typical profile
A-0to6in

Drainage class: what excessively drained
Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

to water table: More than 80 inches

cy of flooding: Rare

Frequency of ponding: None

Available water capacity: Low (about 4.2 inches)

erpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Tujunga, gravelly loamy sand
Percent of map unit: 10 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear

14
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Across-slope shape: Linear
Hydric soil rating: No

Hanford, sandy loam
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slope

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inc
Mean annual air temperature 459
Frost-free period: 250 to
Farmland classification:

descriptions, and transects of the mapunit.

Se

Landform position (tWo-dimensional): Backslope
Landform position (three-dimensional): Tread
wn-slope shape: Linear

ss-slope shape: Linear

aterial: Alluvium derived from granite

ypical profile
H1 - 0 to 36 inches: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

operties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

15
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Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

16
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NOAA 14 Point of Precipitation Frequency
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NOAA Atlas 14, Volume 6, Version 2

Location name: Rancho Cucamonga, California, iy,
USA* 4 ‘%
Latitude: 34.1236°, Longitude: -117.539° gve
Elevation: 1337.07 ft** =5,% f,a

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confideng
. Average recurrence interval (years)
Duration
1 || 2 || 5 || 10 || 25 | s | 100
5-min 0.123 0.162 0.213 0.254 0.308 0.350 0.392 .
(0.103-0.149) |[(0.135-0.197) [(0.177-0.259) | (0.209-0.311) [(0.245-0.392) |(0.272-0.455) (0.297-0.522) (0.367-0.799)
10-min 0.176 0.233 0.305 0.363 0.442 0.502 62 . 0.772
(0.147-0.214)|((0.193-0.282)|(0.253-0.371) ||(0.299-0.446) |(0.351-0.562) | |(0.390- .749)|((0.460-0.856) || (0 (0.525-1.15)
15-min 0.213 0.281 0.369 0.439 0.534 0 0.755 0.855 0.933
(0.178-0.259)((0.234-0.341)||(0.306-0.449) |/(0.362-0.540)||(0.425-0.679) -0.788)|(0. .906)|| (0.556-1.03) || (0.603-1.23) || (0.635-1.39)
30-min 0.311 0.410 0.537 0.640 0.779 4 0 1.25 1.36
(0.259-0.377)|((0.341-0.498)/(0.446-0.654)|/(0.527-0.786) (/(0.619-0.990) | (0.6 .751-1.32 0-1.51) || (0.879-1.78) || (0.926-2.02)
60-min 0.456 0.601 0.789 0.940 1 1.3 1.45 1.61 1.83 2.00
(0.380-0.553)((0.500-0.730)|(0.654-0.960)|| (0.773-1.15) || ( -1.6! .10-1.94) || (1.19-2.21) || (1.29-2.62) || (1.36-2.96)
2.hr 0.707 0.929 1.21 1.43 1.72 14 2.36 2.64 2.85
(0.589-0.858)|[ (0.772-1.13) || (1.00-1.47) || (1.18-1.75) .36-2.18) || (1.5 1) || (1963-2.86) || (1.74-3.23) || (1.86-3.78) || (1.94-4.23)
3-hr 0.915 1.20 1.55 1.83 219 2. 2.71 2.97 3.30 3.55
(0.762-1.11) || (0.997-1.46) || (1.29-1.89) || (1.51-2.25) 74-2.78) || (1.91-319) || (2.06-3.61) || (2.19-4.07) || (2.33-4.73) || (2.42-5.27)
6-hr 1.35 1.77 2.28 67 .18 3 3.91 4.26 4.71 5.04
(1.12-1.64) || (1.47-2.14) || (1.89-2.77) "20-3.28) 04) || ( 61) || (2.96-5.20) || (3.13-5.84) || (3.32-6.74) || (3.43-7.48)
12-hr 1.84 2.41 3.1 3.64 X .81 5.29 5.74 6.33 6.75
(1.53-2.23) || (2.00-2.93) || (2.58- (3.00-4, (3.44-5.50) || (3.74-6.25) || (4.01-7.04) || (4.23-7.88) || (4.46-9.06) || (4.60-10.0)
24-hr 2.50 3.31 4.30 6.03 6.73 7.40 8.05 8.88 9.48
(2.21-2.88) || (2.93-3.82) || (3.79-4.97) 90) || (5.11-7.27) || (5.58-8.27) || (5.99-9.32) || (6.34-10.4) || (6.72-12.0) || (6.94-13.2)
2-da 3.05 413 5.49 7.95 8.99 10.00 11.0 12.3 13.3
Y (2.70-3.51) (4.84-6.35) || (5. (6.74-9.58) || (7.45-11.1) || (8.10-12.6) || (8.68-14.3) || (9.33-16.6) || (9.74-18.6)
3-da 3.23 6.01 7.2 8.95 10.2 11.5 12.8 14.5 15.9
y (2.86-3.72) (5.30-6.96) || (6.36-8.4 (7.58-10.8) || (8.48-12.6) || (9.32-14.5) || (10.1-16.6) || (11.0-19.6) || (11.6-22.1)
4-da 6.63 8.07 10.0 11.5 13.0 14.6 16.7 18.3
y (5.85-7.67) || (7.06-9.41) || (8.48-12.1) || (9.55-14.2) || (10.5-16.4) || (11.5-18.9) || (12.6-22.5) || (13.4-25.6)
7-da 9.50 11.9 13.7 15.6 17.6 20.3 22.4
Y (8.31-11.1) || (10.1-14.3) || (11.4-16.9) || (12.7-19.7) || (13.9-22.8) || (15.3-27.4) || (16.4-31.3)
10.5 13.2 15.4 17.5 19.8 229 25.4
(9.21-12.3) || (11.2-16.0) || (12.7-18.9) || (14.2-22.1) || (15.6-25.6) || (17.3-30.9) || (18.6-35.4)
5.09 10.2 12.7 16.2 18.9 21.8 24.8 291 32.5
(4.50-5.86) (9.04-11.9) || (11.1-14.8) || (13.7-19.5) || (15.7-23.3) || (17.7-27.5) || (19.6-32.2) || (22.0-39.2) || (23.7-45.3)
6.01 12.2 15.2 19.5 229 26.5 30.3 35.7 40.1
(10.8-14.1) || (13.3-17.7) || (16.5-23.5) || (19.0-28.1) || (21.4-33.4) || (23.9-39.2) || (27.0-48.2) || (29.3-56.0)
14.5 18.1 23.2 27.4 31.8 36.6 43.4 49.0
(12.8-16.7) || (15.8-21.1) || (19.7-28.0) || (22.7-33.7) || (25.8-40.1) || (28.8-47.4) || (32.8-58.6) || (35.8-68.4)
16.6 20.7 26.6 31.4 36.6 42.2 50.3 57.0
(14.6-19.2) || (18.1-24.1) || (22.5-32.1) || (26.1-38.7) || (29.7-46.1) || (33.3-54.7) || (38.1-67.9) || (41.7-79.6)
uency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probablllty that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
ecked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values
e refer to NOAA Atlas 14 document for more information
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.1236°, Longitude: -117.5390°
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) p=WwX
Soil assessment methods 0.25 2 0.
Predominant soil texture 0.25 2
A Suitability Site soil variability 0.25 2
Assessment . .
Depth to groundwater / impervious 025
layer ’
Suitability Assessment Safety Factor, S = 2p
Tributary area size 0.25
Level of pretreatment/ expected
sediment loads
B Design Redundancy 0.5
Compaction during construction 0.25
Design Safety Factor 1.75

Combined Safety Factor, Stor= Sax Sg

Measured Infiltration Rate, inch/hg

(corrected for test-specific bias

ild slopes.

combined adjustment factor shall not exceed 9.0.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

VII-35

May 19, 2011

5trips
ized on both sides of the infiltration trench. The project site also
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