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OVERVIEW

The objective of the Regional Infrastructure Program under the Safe, Clean Water (SCW) Program is to
plan, build, and maintain multi-benefit watershed-based projects that improve water quality and increase
water supply and/or enhance communities. A Feasibility Study is required before a project can be
submitted for consideration and scoring for funding through the Los Angeles Region Safe, Clean Water
(SCW) Program’s Regional Infrastructure Program. Each Feasibility Study should provide enough
information about a potential project to allow the Watershed Area Steering Committee members to make
an informed decision for as to which projects should move forward for consideration for funding. The
Minimum Feasibility Study Requirements for the Scoring and Consideration of Regional Infrastructure
Program Projects is available at: https://portal.safecleanwaterla.org/projects-module/.

This document is based upon an output from the web-based tool called the ‘SCW Regional Projects
Module’ (https://portal.safecleanwaterla.org/projects-module/). This output summarizes the information
and data provided to Regional Projects Module, and also provides an initial estimate of project scoring
per the SCW Infrastructure Program Project Scoring Criteria.

IMPORTANT: ALL SCORING ESTIMATES GENERATED BY THE PROJECTS MODULE ARE
PRELIMINARY AND SUBJECT TO REVIEW AND REVISION BY THE SCORING COMMITTEE.
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1 GENERAL INFORMATION

This section provides general information on the project including location and project description.

1.1 Overview

The following table provides an overview of the project and the Project Developer(s):

Project Name: Barnes Park
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Project Description:

SCW Feasibility Study Report

Barnes Park is located in Baldwin Park, within a
384-acre watershed that drains through the
upstream storm drain system directly into the San
Gabriel River Tributary, which runs adjacent to
the west side of the park. Park amenities include
two fully equipped playground areas, basketball
courts, a large field, and game room highlighted
with a pool table, foosball, a Sony Playstation 2
and three Hewlett-Packard tablet computers.
Access to the park is provided on Patriitti Avenue.

The Barnes Park Multi-Benefit Project (proposed
project) would feature an underground
stormwater vault that would capture and infiltrate
runoff from an 81-inch storm drain that collects
stormwater from the residential area northeast of
the park. Runoff from this wash would be diverted
to a pretreatment system and then to an
underground infiltration vault. Treated water
would infiltrate to the groundwater for recharge,
or be directed back to the storm drain if the vault
is full. Additional housing for pumping/filtration
infrastructure may necessitate the construction of
a small utility building.

Construction is anticipated to begin in 2022 with a
duration of approximately 18 months.
Construction activities would include heavy earth-
moving and crane equipment for both the
excavation of the site as well as the placement of
pre-fabricated concrete vault structures in the
ground once excavation has occurred. Excess
excavated soil would be removed off-site.

Once the vault structure is in place, it would be
connected to the existing storm drain, requiring
later excavation and installation of additional
pipeline. Construction in the existing storm drain
would be required to install connective
infrastructure there and would involve permanent
placement of a grated drop inlet to divert flows to
the underground unit. Once installation is
complete, fill would be placed back on top of the
unit up to the existing park restored back to the
grassy field it once was (landscape replacement-
in-kind).

SCW Watershed Area: Upper San Gabriel River
Call for Projects year: FY20-21
Total Funding Requested: $ 14,735,690.00
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1.2 Project Location

The following table summarizes the project location:

251 Pt v
Baldwin Park
o

Please see the following attachment(s) for a project location map.

Attachments for this Section

Barnes Park Land Ownership and Map describing Land Ownership and
Right of Way.pdf Property Right of Way

Is the project located within or providing a benefit to a Disadvantaged Community (DAC)?
Yes

Provide a summary of how the project will benefit its DAC with a discussion of measures on
displacement avoidance.

Disadvantaged Community Service Direct Benefits

According to the State of California Office of Hazardous Health Assessment DAC assessment tool,
CalEnviroScreen 3.0, the pollution burden in the census tract, where Barnes Park is located, is at the
96th percentile, or more generally among the worst in the State. The rate of toxic releases is also rated in
the same range.

The project, when completed, will benefit the community of Baldwin Park by providing the following
benefits:

1. Improving health outcomes in obesity levels due to anticipated increase in biking, walking, and
agriculture sustainability projects;

2. Inspiring families/youth/seniors to walk, exercise, and eat healthier in and around resurfaced open
space and playing fields with educational amenities.

Additionally, the Project will provide the following environmental benefits:

Climate Change Adaptation/Greenhouse Gas Reductions

1. Protect/restore urban watershed health to improve watershed storage capacity, forest health,
protection of life and property, stormwater resource management, and greenhouse gas reduction.
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2. Reduced air temperature through urban island heat mitigation from expanded tree plantings, shrubs;
3. Reduce the usage of vehicles to travel to adjacent parks/regional trails.
4. GHG benefit carbon stored in live project trees will result in a reduction of CO2.
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1.3 Project Description

Provide a detailed description and historical background of the project. Please also state which
regional water management plan includes the proposed project (SWRP, E/'WMP, IRWMP, or
other [must identify and justify as equivalent per 18.07.B.1.c.3]):

The Upper San Gabriel River Enhanced Watershed Management Group (USGREWMG) was
formed on

October 24, 2013 and is comprised of the County of Los Angeles, the Los Angeles County Flood
Control District (LACFCD), and the cities of Baldwin Park, Covina, Glendora, City of Industry, La
Puente, and West Covina (the Cities). The group completed the development of an Enhanced
Watershed Management Program (EWMP) and obtained approval from the Los Angeles Regional
Quality Control Board on April 11, 2016.

The USGREWM Group was formed in response to provisions of National Pollutant Discharge
Elimination

System (NPDES) Municipal Separate Storm Sewer System (MS4) Permit Order No. R4-2012-0175
(Permit). The USGREWM Group, through a cooperative and collaborative process, developed an
EWMP to demonstrate compliance with water quality standards.

The EWMP identified a suite of watershed control measures and structural Best
Management Practices (BMPs), and identified priority projects including the subject Barnes Park.
As required by the EWMP, a screening geotechnical investigation was conducted at the site (Ninyo
and Moore, 2015). The County, the LACFD and the Cities are now taking the next step in
implementing the EWMP by developing this Preliminary Design Report. The City of
Industry represents the USGREWMG and is the lead agency for this effort.

Barnes Park was considered a high priority site for a regional stormwater capture project due to

its proximity to the San Gabriel River channel, and to an 81-inch diameter reinforced
concrete stormdrain pipe running in the east-west direction under Bess Avenue and extending
underneath the northern edge of the park area (north of the area being considered for the
infiltration BMP) to the San Gabriel River channel. The area included in this investigation
encompasses area of the park immediately south of the parking lot and the park recreational center
facilities as indicated on Figure 2.

At this moment no specific information regarding the location, depth, and size of the proposed
diversion structures, pre-treatment units, and pump station is available. Therefore, the designer
should verify with the Geotechnical Engineer the applicability of the considerations
contained herein once the design configuration is decided. For the storage and
infiltration units several alternatives are being considered including corrugated metal pipes,
plastic pipes, precast concrete units, and cast-in-place concrete units. It is estimated that the
invert of the infiltration facilities will be located at a depth between 10 and 25 feet.
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2 DESIGN ELEMENTS

This section provides an overview of the project design details.

2.1 Configuration

The following table is a summary of the project configuration:

Project Configuration Summary

BMP Type: Treatment Facility
Infiltration Footprint Area: 1 ac

Ponding Depth: 10 ft

Media Layer Depth: 0 ft

Media Layer Porosity: 0 ft

Underdrain Layer Depth: 0 ft

Underdrain Layer Porosity: 0 ft

Calculated Storage Volume

Module-generated
Storage Volume: 10.0000 ac-ft

Please upload a description and detailed schematic of the project layout including its anticipated
footprint and key components such as, but not limited to: inlets, outlets, diversion point,
recreational components, nature-based components, pumps, treatment facilities, underdrains,
conveyance, above ground improvements, and other project components.

Attachments for this Section

Barnes Park Schematic.pdf Combined Landscape and Site Plan

2.2 Capture Area

The size and land uses of the capture area upstream of a project plays an important role in its
water quality and water supply benefits. The capture area information here is used by the Module
for scoring:

Capture Area Summary

Capture Area: 440 ac
Impervious Area: 252 ac
Pervious Area: 188 ac

The following table is a summary of the land use breakdown for the area that drains to the project:
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Land Use Type Percent Impervious
Single Family Residential 51.31 % 129.3

Multi Family Residential 11.97 % 30.16
Commercial 4.95 % 12.47
Institutional 3.64 % 9.17
Industrial 3.5% 8.82
Highways and Interstates 2.56 % 6.45
Secondary Roads and o

Alleys 22.07 % 55.62

‘ Attachments for this Section

Multi-Benefit Stormwater Capture
Barnes Park Capture Area.pdf Project Above Ground Improvements

2.3 Diversion

Diversion Structures generally apply to ‘off-line’ regional projects where stormwater is diverted from a
major water conveyance (e.g., gravity main) and directed to the project at a predetermined maximum
rate. Smaller distributed projects, like bioretention, do not normally utilize these devices.

Does the project have a diversion structure?
Yes

The following table provides details on the diversion type and maximum diversion rate:

Diversion Details
‘ Type of Diversion Typical Max Diversion Rate (cfs)

Gravity Flow 50 cfs

Estimated Average Inflow Captured by Project:
50 cfs
Description of Diversion:

Type of diversion is Gravity/Pump

2.4 Site Conditions & Constraints

Please provide an upload for each of the attachments below that describes the methods, outcomes
and how the information will be incorporated into the project design.:

Geotechnical Summary

Based on the results of the field exploration and engineering analyses, it is determined that the proposed
construction, for the Barnes Park Project, is feasible from a geotechnical standpoint, provided that the
recommendations contained in the Preliminary Geotechnical Investigation Report are incorporated into
the design plans and implemented during construction. It should be noted that this study did not evaluate
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the possible presence of hazardous materials on any portion of the site.

A Phase 1 Environmental Assessment (ESA) and a Preliminary Initial Study (IS) have been prepared for
this site. A summary of the report findings is provided in the attached Geotechnical Report.

The Phase 1 ESA included visual observation of the Site, inspection of the surrounding properties from
curbside, review of historical property ownership and use, review of regulatory listings, review of
Internet resources, and interviews with persons knowledgeable about the Site.

At the project site, no recognized environmental conditions (RECs), no controlled RECs (CRECs), no
historical RECs (HRECs), one potential environmental concern (PEC), and one business environmental
risk (BER) in connection with the Site.

Site Conditions and Limitations

The attached Geotechnical Design Report includes preliminary design considerations for the proposed
infiltration BMP at Barnes Park. It is not intended to be the geotechnical document suitable for final
design of the proposed development as the extent and scope of the performed field and laboratory
testing and engineering analyses was not developed for the anticipated relatively complex specific
configuration of the proposed development. Consequently, additional field and laboratory investigation
and engineering analyses will be required once the scope and configuration of the project are
determined.

The recommendations included in the report are based on a review of background documents and on
information obtained from the current geotechnical investigation. It should be noted that this study did
not evaluate the possible presence of hazardous materials on any portion of the site.

Due to the limited nature of the field explorations, conditions not observed and described in the report
may be present on the site. Uncertainties relative to subsurface conditions can be reduced through
additional subsurface exploration. Additional subsurface evaluation and laboratory testing will be
performed upon request. It should be understood that conditions different from those anticipated in this
report may be encountered during grading operations, for example, the extent of unsuitable soil and the
associated additional effort required to mitigate them.

Site conditions, including groundwater level, can change with time as a result of natural processes or the
activities of man at the subject site or at nearby sites. Changes to the applicable laws, regulations, codes,
and standards of practice may occur as a result of government action or the broadening of knowledge.
The findings of the Geotechnical Report may, therefore, be invalidated over time, in part or in whole. It
is recommended that the report should reviewed and recertified if it were to be used for a project design
commencing more than 1 year after the date of its issuance.

Potential environmental impacts/environmental constraints associated with the proposed project are
addressed in the Initial Study (IS) in the attached report. The environmental factors that could be
potentially affected by this project and/or require additional study to determine impact are listed below
and are discussed further in the checklist.

* Biological resources

» Greenhouse gas emissions

* Transportation/traffic

» Mandatory findings of significance

¢ Cultural resources

* Hazards & hazardous materials

* Tribal cultural resources

* Air quality

* Hydrology/water quality

* Noise

* Recreation

« Utilities/service systems

Does the project involve LACFCD infrastructure, facilities, or right-of-way?
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No

Please see the following attachments for additional details on geotechnical, hydrology, right-of-
way and/or LACFCD, and utility conditions.

‘ Attachments for this Section

GEOTECHNICAL - Barnes Park.pdf Ereerli(;r:tinary Limited Geotechnical Design

‘ Attachments for this Section

FEASIBILITY STUDY-Hydrology
Information - Barnes Park SW.pdf Hydrology report by TetraTech

‘ Attachments for this Section

Barnes Park Right of Way

Barnes Park Right of Way- Site
Plans-1.pdf
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2.5 Cost

The following tables provide details on the project’s capital and annualized costs:

Capital Cost Breakdown

Construction Cost: $ 12,813,644.00

Planning and Design Cost*  $ 4,504,775.00

*Includes early concept design, pre-project monitoring, feasibility study development, site investigations,
formal project design, intermediate and project completion audits, CEQA and other environmental impact
studies and permitting.

Annual Cost Breakdown

Annual Maintenance Cost: $ 33,636.00

Annual Operation Cost: $ 3,364.00
Annual Monitoring Cost: $ 32,400.00
Project Life Span: 50 years

The following table provide details on calculated life-cycle costs for the project (either calculated
the Module, or estimated by the Project Developer).

Note: these life-cycle costs are used in Section 4.3 of this output for Water Supply Benefit scoring.

Module-generated
Life-Cycle Cost for Project* $ 18,983,595.71

Annualized Cost for Project®

Module-generated $791,184.22

Use Project Developer estimate instead?  No

Custom Value specified by User: N/A

Please provide a description of methods

used to calculate Life Cycle costs, and

attach supplemental information with N/A
details of the methodology, assumptions

and calculations:

Supporting PDF See attachment if applicable.

*Applies an annual discount rate as a static rate equal to 3.375%. The only costs not included in total life-
cycle cost are the dismantling and replacement costs at the end of life.

2.6 Schedule
Provide a preliminary schedule required to design, permit, construct, operate, and maintain the
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Project:

‘ Schedule

‘ Milestone Name Completion Date

Environmental Documentation: Prepare

Preliminary Draft IS/MND 07/31/2019
Complete Environmental Documentation 11/29/2019
Design 05/01/2020
LACFCD Permit 10/01/2020
Construction 07/16/2021

2.7 Monitoring

This section provides an overview of monitoring data related to the project.
Has any monitoring data been compiled related to the project?

No

Please provide an overview of the monitoring performed to date:

N/A

Please upload a monitoring plan to measure the effectiveness of the proposed project once
completed, including metrics specific to the identified benefits. Also attach supplemental
information on monitoring conducted to date, if applicable.

‘ Attachments for this Section

MONITORING PLAN - Barnes

Park.pdf

280&M

Provide an overview of the plan for how operations and maintenance of the Project will be carried
out. Identify the responsible party and describe any technical expertise required for O&M.

The City of Baldwin Park is currently operating as the Project Manager, and will continue to oversee the
Operations and Maintenance of the Project beyond the final construction phase.

Overview of Operations and Maintenance

Construction is anticipated to begin in 2022 with a duration of approximately 18 months. Construction
activities would include heavy earth-moving and crane equipment for both the excavation of the site as
well as the placement of pre-fabricated concrete vault structures in the ground once excavation has
occurred. Excess excavated soil would be removed off-site.

Once the vault structure is in place, it would be connected to the existing storm drain, requiring later
excavation and installation of additional pipeline. Construction in the existing storm drain would be
required to install connective infrastructure there and would involve permanent placement of a grated
drop inlet to divert flows to the underground unit. Once installation is complete, fill would be placed
back on top of the unit up to the existing park grade and the area would be restored back to the grassy
field it once was (landscape replacement-in-kind).

Approximately 25 personnel would be used for the project construct typically occurring Monday through
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Friday between the hours of 7:00 am and 6:00 pm.

During project construction, park facilities to the north of the field would remain open and available for
park users. The area surrounding the field would be secured with construction fencing and would be
closed to the public. The parking lot would also be used as a construction ingress/egress area.
Maintenance Activities

Ongoing maintenance activities would be required to ensure the unit and pretreatment devices are kept
free of debris so that sediment and larger materials do not accumulate. These maintenance activities
would typically take a day of work on a monthly ongoing schedule and would involve a vacuum truck
on-site at access locations for the unit.

Attachments for this Section

‘ Attachment Name Description

MONITORING PLAN - Barnes Monitoring Plan, Methodology and
Park.pdf Schedule
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3 WATER QUALITY BENEFITS

This section provides an overview of project elements related to water quality benefits, including
calculations used for Section A (Water Quality Benefits) of SCW Project Scoring Criteria.

3.1 24-hour Storm Capacity

Please enter information below regarding key parameters of the project’s capacity. The Module
will use those values to estimate the 24-hour capacity:

24-hour Storm Capacity Breakdown

Effective Draw Down Rate: 12 in/hr

Stormwater Use During 24-hr

Design Event: 0 gal

Calculated 24-hour Storm Capacity

Module-generated
24-hr Capacity: 34.0000 ac-ft

Use Project Developer No
estimate instead?

Custom Value specified by
User: NiA

Please provide a description

of methods used to calculate
24-hour capacity, and attach
supplemental information N/A
with details of the

methodology, assumptions

and calculations.
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3.2 Event-based Design Details

n this section, details regarding the project inlets and outlets are provided, along with estimates generated
for the project design event. The event-based information is envisioned as basic estimates that would be
generated during the project design, and will support review of the project details.

Estimated Total Inflow Volume during Design Event:
13.28 ac-ft

Describe the event used for project design. Describe the portion of the peak inflow that would be
retained by the project through infiltration, capture, diversion, use, or other means. Tooltip for
‘Treatment Description’ under outlets:

For the Barnes Park Study, the Los Angeles County Watershed Management Modeling System
(WMMS) was used within the Loading Simulation Program C++ (LSPC) to simulate the contaminant
loading, runoff volume, and flow rate associated with a long-term, continuous time series (Water Year
2002 to Water Year 2011) at the proposed regional stormwater facility. The WMMS is accepted by the
Los Angeles Water Quality Control Board for performance of compliance analyses in the context of
WMP development. This section outlines the known conditions and analyses performed to establish the
baseline against which to measure all reductions.

The EWMP Reasonable Assurance Analysis (RAA) details MS4 pollutant loading requirements for
subwatershed areas draining to the Upper San Gabriel River Tributary. Barnes Park is located in the
area draining directly to the San Gabriel River, and specific compliance requirements for this
subwatershed area have been stipulated by the Permit. These are detailed in Table 1-1, with a specific
target for the reduction of the 90th percentile critical storm loading of Zinc, the limiting pollutant in the
watershed, as well as capture of runoff from the 90th percentile critical storm for E. coli. Based on the
WMMS pollutant loadings throughout the entire San Gabriel River watershed, the EWMP set a critical
storm Zinc reduction target of 64% and full capture of runoff for the critical storm for E. coli for areas in
the San Gabriel River subwatershed of the Upper San Gabriel Tributary.

To establish the baseline hydrology and water quality and to determine the maximum benefit that the
project at Barnes Park could have, the drainage area delineation was developed utilizing LA County
digital stormwater pipe inventories and high-resolution Light Detection and Ranging (LiDAR) elevation
data. The delineation of drainage areas to the diversion point accounts for fine-scale surface drainage
patterns and infrastructure pathways to accurately reflect the maximum potential drainage area to be
treated by this project.

Describe whether and how the 85th percentile is being captured/diverted. If not, is there
opportunity to do so? If feasible but not incorporated, explain why. If not feasible, explain why.

The recommended BMP size is capable of fully capturing the 85th percentile storm event, but a larger,
less cost-effective would be necessary to fully capture the Bacteria Critical Storm (Table 2-2). While
this could be

built if desired, the more expensive BMP would not result in significant additional water quality benefit.

The following tables detail inflow and outflow from the project during the design event:

e

Inflow Rate (cfs) Inflow (ac-ft)

Estimated Max Total
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35 cfs 13.28 ac-ft

' Percent of
Estimated Max Treatment
SUEIRED G5, i
No N/A N/A

O cfs

Describe the methods used to generate estimates:

The USGR EWMP Feasibility Study provides the method for determining the inflow, outflow, and peak
rates. This is based on the Watershed Management Modeling System model to generate these flows.

For this study, the Los Angeles County (WMMS) was used within the Loading Simulation Program
C++ (LSPC) to simulate the contaminant loading, runoff volume, and flow rate associated with a
long-term, continuous time series (Water Year 2002 to Water Year 2011) at the proposed regional
stormwater facility. The WMMS is accepted by the Los Angeles Water Quality Control Board for
performance of compliance analyses in the context of WMP development. This section outlines the
known conditions and analyses performed to establish the baseline against which to measure all
reductions.

‘ Attachments for this Section

Barnes Park Water Quality.pdf Existing Water Quality/Treatment
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3.3 Long-term Performance

This section present details of the calculation of long term (10-year) water quality benefit for Section
A.1.2 (Water Quality Benefit) of SCW Project Scoring Criteria. These estimates were either generated
by the Module using a 10-year hourly simulation with the Watershed Management Modeling System
(WMMS), or generated by the Project Developer.

The following tables present selected primary and secondary pollutants and calculated reductions
for water quality benefit per Section A.1.2 (Water Quality Benefit) of SCW Project Scoring

Criteria.

Note: these estimates are based on the hourly 10-year WMMS simulation performed by the Module, or
as estimated by the Project Developer.

Primary Pollutant

Primary Pollutant

Reduction Method used for
Scoring

Justification for selecting
Primary Pollutant
Calculated 10-year Pollutant
Reduction

Use Project Developer
estimate instead?

Own Value

Justification for using own
value

‘ Secondary Pollutant

Secondary Pollutant

Reduction Method used for
Scoring

Justification for selecting
Secondary Pollutant
Calculated 10-year Pollutant
Reduction

Use Project Developer
estimate instead?

Own Value

SCW Feasibility Study Report

Total Zinc

Method 2 (% Load Reduction)

N/A
Yes

100 %

All diverted stormwater and
associated pollutant load will be
pretreated and then exit the BMP
via infiltration. Sediment and
captured pollutants will be
removed through O&M activities.
Thus, all diverted pollutant load
is reduced (100%).

Bacteria

Method 2 (% Load Reduction)

N/A
Yes

100 %
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All diverted stormwater and
associated pollutant load will be
pretreated and then exit the

Justification for using own BMP via infiltration. Sediment

value and captured pollutants will be
removed through O&M activities.
Thus, all diverted pollutant load
is reduced (100%).
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The following table presents calculated water quality benefit achieved by the project based on the
hourly 10-year WMMS simulation performed by the Module, for all the simulated pollutants.

Note: this output includes all pollutants and methods, including those not selected as Primary or
Secondary for scoring.

Metr;od 1 Method 2 Metr;od 3
Pollutant (% (% Load (%
Name Concentration Re ((j)u ction) Exceedance

Reduction Reduction
Total Zinc 56.0 % 95.8 % N/A
Total Copper 45.4 % 94.8 % N/A
Total Lead 53.3% 95.6 % N/A
Total
Nitrogen 26.9 % 93.1 % N/A
Total 26.9 % 93.1 % N/A
Phosphorous ' '
E.coli 28.3 % 93.2 % N/A
Toxics N/A N/A N/A
Chloride N/A N/A N/A
Trash N/A N/A N/A

N/A = Modeling results not available from Projects Module, must
be manually generated by user
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The following table presents inflow and outflow details for calculated water quality benefit
achieved by the project based on the hourly 10-year WMMS simulation performed by the Module,
for all the simulated pollutants.

Note: this output includes pollutants not selected as Primary or Secondary for scoring, and reduction
methods not selected for scoring.

Minimally
Outflow
Runoff from| Treated . . %
, Inflow into from Reduction .
Metric Capture Outflow Project Inlet|  Project by Project Reduction
Area from Outlet by Project
Project

Runoff
Volume 208.894 17.966 190.350 17.966 172.384  90.561 %
(ac-ft) _
(Tlfgt?t)z'”c 223.540 99.750 226.470 99.750 126.720  55.954 %
Jgts' Zinc 126.986 4.874 117.228 4.874 112.354  95.843 %
(leg?t)c‘)pper 73.750 40.060 73.380 40.060 33.320  45.407 %
ggts' Copper 41 894 1.957 37.986 1.957 36.028  94.847 %
(TLfgt]’;‘I'_)'-ead 51.750 24.370 52.200 24.370 27.830  53.314 %
ggts' Lead 29.399 1.190 27.018 1.190 25.828  95.594 %
Total
Nitrogen 3.049 2.230 3.053 2.230 0822  26.943 %
(mg/L)
Total
Nitrogen 1732121 108.961 = 1580.165  108.961 = 1471.204 93.104 %
(Ibs)
Total
Phosphorous  0.480 0.351 0.480 0.351 0129  26.884 %
(mg/L)
Total

Phosphorous  272.462 17.148 248.478 17.148 231.330  93.099 %
(Ibs)

@/ﬁ%{) mi)  1-271E¥005 9.149E+004 1.276E+005 9.149E+004 3.608E+004 28.282 %
Ecoli(#)  3.275E+014 2.027E+013 2.995E+014 2.027E+013 2.792E+014 93.231 %
Toxics N/A N/A N/A N/A N/A N/A
Chloride N/A N/A N/A N/A N/A N/A
Trash N/A N/A N/A N/A N/A N/A

N/A Modeling results not available from Projects Module, must be manually generated by
user
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4 WATER SUPPLY BENEFITS

This section provides an overview of project elements related to water supply benefits, including
calculations used for Section B (Significant Water Supply Benefits) of SCW Project Scoring Criteria.

4.1 Water Supply Nexus

Please describe and clearly justify the nexus between water supply and the stormwater and/or
urban runoff that is captured/infiltrated/diverted by the Project:

Rainwater will be captured from approximately 20 acres of tributary area. Some of that water will enter
Walnut Creek Nature Park from Frazier St to a Bio swale and filtration stream to a basin in the park. The
basin has about 3 feet of head before reaching an overflow point. Overflow water enters the Walnut
Creek wash through a flood gate. Water entering Walnut creek further infiltrates through the confluence
of the San Gabriel River (unlined) and Walnut Creek. Walnut Creek basin has an infiltration rate of 0.6
inched per hours due to high sand soil content. It is rare to see standing water in the basin

Does this project capture water for onsite irrigation use?
No

Description of onsite use by the project:

Does this project capture water used for water recycling by a wastewater treatment facility?
No

Description of water recycling by the project:

N/A

Is the project connected to a managed water supply aquifer?

No

If Yes, managed Aquifer Name:

N/A

If this project is augmenting groundwater supply, please provide confirmation that the agency
managing the groundwater basin concurs with the added benefit.
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4.2 Benefit Magnitude

Project Scoring Criteria Section B is based upon estimates of annual average water supply benefit. Water
supply benefit can include, but is not limited to, water diverted to a separate groundwater recharge
facility, into a water treatment plant, to a sanitary sewer to be converted into recycled water, etc. This
section provides documentation of estimates of annual average water supply benefit.

Average dry weather inflow to project:

0.001 cfs

Describe the methods used to estimate average dry weather inflow to the project:
The Feasibility Study used an investigation of the SUSTAIN runoff timeseries.

The following tables present calculated annual inflow the project.

Note these estimates are based on an hourly 20-year hourly WMMS simulation performed by the
Module, or as estimated by the Project Developer.

Module-generated N/A ac-ft

annual average inflow to project:

Use Project Developer estimate

instead? Yes

283 ac-ft

These values are
provided in the
project input data

Custom Value specified by User:

tables in the
Please provide a description of feasibility report and
methods used to calculate water are based in
supply inflow values modeling from the
USGR EWMP

Feasibility Study.

See attached PDF if

Supporting PDF applicable.

‘ Attachments for this Section

‘ Attachment Name

Barnes Park Water Capture.pdf

Description
BMP Design Relative to Water Capture

The following tables present calculated annual average capture by the project, which is used for
the Section B2 scoring calculation (Benefit Magnitude of SCW Scoring Criteria).

Note these estimates are based on an hourly 20-year hourly WMMS simulation performed by the
Module, or as estimated by the Project Developer.
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Module-generated

annual average capture for water N/A ac-ft
supply:

Use Project Developer estimate

instead? Yes
Custom Value specified by User: 171 ac-ft
These values are
provided in the project
Please provide a description of input data tables in the
methods used to calculate water feasibility report and
supply benefit are based in modeling

from the USGR EWMP
Feasibility Study.

See attached PDF if
applicable.

Attachments for this Section

BMP Design Components Relative to
Barnes Park Water Capture.pdf Water Capture

Supporting PDF

4.3 Cost Effectiveness

Project Scoring Criteria Section B2 incorporates life-cycle costs. The cost-effectiveness for water supply
benefit is calculated from other sections in the Module. The calculation for B2 scoring is based on a
numerator of life-cycle cost (from Design Elements > Cost) and a denominator of annual average benefit
magnitude (from Water Supply > Benefit Magnitude).

Module-generated
water supply cost-effectiveness: $4,626.81 per ac-ft
Use Project Developer estimate No
instead?
Custom Value specified by User: $ N/A
Justification N/A
See attached PDF if

Supporting PDF applicable.
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5 COMMUNITY INVESTMENT BENEFITS

This section provides an overview of project elements related to community investment benefits, which
are used in calculations for Section C (Community Investment Benefits) of SCW Project Scoring
Criteria.

The following table details the project’s community investment benefits:

Community Investment

‘ Investment Type Applicable? Detailed Description

The Project proposes to improve
stormwater runoff flowing to the San
Gabriel Rivershed in the Walnut
Creek subwatershed. The Barnes
Park Project will capture and treat
urban and stormwater runoff from
nearby Los Angeles County Flood
Control Storm Drain(s) into
underground storage basins.
Collected urban or stormwater runoff
will first go through treatment before
being infiltrated into the ground or
returned to the storm drain (when
capacity is exceeded).

The project will create passive-use
green space with the removal of
pavement and concrete, which will be
replaced with natural materials.
Further, the park will be enhanced
with the planting of drought tolerant
trees, providing additional shade,
native plants and grasses.

Does this project improve public No N/A

access to waterways?

Does this project improve flood
management, flood conveyance, or Yes
flood risk mitigation?

Does this project create, enhance,
or restore park space, habitat, or Yes
wetland space?

The Project, when completed, is
expected to increase use of the park,
including basketball, and other areas
dedicated to active/recreational use.
The Park will provide opportunities,
with improved access for both
passive use and active recreational

play.

Does this project create or
enhance new recreational Yes
opportunities?

Does this project create or
enhance green spaces at school? No N/A
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The Project will include planting of 17

trees. The tree species included in

the tree/plant palette are selected
Does this project reduce heat local Yes based on their excellent carbon
island effect and increase shade? sequestration quality, canopy size,
and drought tolerance. These
qualities will help reduce the local
heat island effect
The project will include the planting
of 17 trees, selected for their
respective canopy size (when
mature). Also, nearly 6,900 square
feet of shrubs and native plants will
be added to the park, and
approximately 69,000 square feet of
area will be reseeded.

Does this project increase shade
or the number of trees or other Yes
vegetation at the site location?
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6 NATURE-BASED SOLUTIONS

This section provides an overview of project elements that leverage nature-based solutions, which are
used in calculations for Section D (Nature-Based Solutions) of SCW Project Scoring Criteria.

Does this project implement natural processes?
Yes
Natural Processes Description:

The Project will restore natural system functions that contribute to water supply, water quality, or flood
management. Infiltration and treatment runoff will preserve water and create a reduction in the level of
identified pollutants; and native drought tolerant planting in open space will areas will reduce storm-
water runoff/enhance conservation efforts.

Does this project utilize natural materials?
Yes
Natural Materials Description:

The Project will include the planting of 17 drought tolerant trees, native plants, shrubs and grasses to
deliver air quality benefits through the cooling effects of shade and by removing certain pollutants.

Description of how nature-based solutions are utilized to the maximum extent feasible. If nature-
based solutions are not used, include a description of what options where considered and why they
were not included.

Approximately 13,000 square feet of asphalt and concrete paving, and replaced with natural/sustainable
material. Also, nearly 68,000 Square feet of area will be reseeded, and replanted in the effort to expand
green space to the maximum extent possible at the park.

The following table details the impermeable area removed by the project:

Removed Impermeable Area by Project

Pre-Project Impervious Area: Post-Project Impervious Area:

0.032 ac 0.032 ac
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7 LEVERAGING FUNDS & LOCAL SUPPORT

This section provides an overview of the project’s funding and community support, which are used in
calculations for Section E (Leverage Funds and Community Support) of SCW Project Scoring Criteria.

7.1 Cost Share
Is additional funding being provided as a Cost Share for this project?
No

The following is a summary of what other sources of funding were explored and/or why funding
could not be secured through these other sources:

The City is currently exploring funding options to ensure a 25% match is secured before the
implementation of the Project. The City is considering, as a potential source of matching funds, Quimby
funds, Measure W City Site funds, and other local, state, and possibly federal grant opportunities.

The following table details the additional funding attained for the project:

Additional Funding

None provided
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7.2 Local Support
Please describe the Outreach Plan conducted for this project:

The City of Baldwin Park, in coordination with the EWMP Group, is strongly committed to providing
the opportunity for meaningful stakeholder input throughout the development of the project. The EWMP
Group and the City of Baldwin Park has previously sponsored working groups/workshops to facilitate
collaboration among stakeholders and the Technical Advisory Committee (TAC). The EWMP Group
and the City conducted a stakeholder meeting on May 5, 2014, and to receive feedback from
stakeholders on the progress to date and future plans, and subsequently on March 9, 2016 to update
stakeholders on EWMP progress. The City and the EWMP, along with local community partners such as
Emerald Necklace Coalition-Amigos de los Rios, neighborhood groups, and regional partners such as the
San Gabriel Valley COG, the Rivers Mountains Conservancy, and other interested agencies will engage
in a series of workshops. Recently, the City completed a series of workshops specific to Barnes Park in
preparation for a State of California Parks and Recreation Prop 68 Statewide Park Program application.
These workshops were well attended by a diverse array of stakeholders. The City will continue to use
this proven approach during the course of development of the Project.

Specifically, the City through its Public Works Department and Public Information Officer, and the City
will use proven social media tools and communication tools (local media outlets include: City Website,
community surveys, utility bill announcements), to organize community meetings and ensure strong
participation, and create an environment at each event that fosters a high level of input, as well as update
stakeholders on the project’s progress, from the planning to implementation process. This development is
the City’s and its residents, as expressed in previous workshops, is the priority water quality
improvement project.

Does this demonstrate strong local, community-based support?

Yes

The following table details the support by local, community-based organizations for the project
(also see attachments):

Local Support
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Emerald Necklace Coalition-
Amigos de los Rios

Active SGV

SCW Feasibility Study Report

The Emerald Necklace
Coalition Is comprised of 37
member agencies of
government and organizations
in and around Los Angeles. All
have signed on to the Emerald
Necklace Accord a legal
document that pledges its
signatories to work
collaboratively to preserve the N/A
Los Angeles and San Gabriel
watersheds and their rivers and
tributaries for recreational,
open space, environmental
education, job training, native
habitat restoration and
conservation, and non-
vehicular transportation
purposes

The City has partnered with
ActiveSGV on a variety of
sustainability related projects
and programs over the past 5
years. The agency has
provided outreach, training and
education in partnership with
the City, and will continue to do
so with the Barnes Park
Project. The Project , when
completed , will create N/A
opportunities for the community
that are consist stent the City’s
intent and Active SGV’s mission
to support a more sustainable,
equitable, and livable
community by partnering with
community groups, public
health agencies, and other
stakeholders to promote active
transportation, and improve air
quality.
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San Gabriel Valley
Conservation Corps

Nature for All

SCW Feasibility Study Report

The SGVCC has partnered with
the City on many tree planting
and landscaping project. The
City anticipates continued
assistance, with a focus on tree
planting and landscaping.
SGVCC will include youth from
the local community to
participate in the Project. N/A
SGVCC provides youth,
guided by adult leaders, who
serve as mentors, role models,
technical trainers and
supervisors to participate in
work in crews of 5-10 to rebuild
or revitalize blighted areas in
their communities, usually
areas of low-income.

Nature for All, a San Gabriel
Valley based community
organization, is currently
partnering with the City to
develop stewardship
opportunities for youth and
their families to support the
development of greenspace
and trails. The proximity of
Barnes Park to the San Gabriel
River Trail and the recreational
and educational opportunities
that will emerge from the
Project will be enhanced,
throughout its development
and beyond. N/A
The organization’s goals, which
are consistent with the Project’s
objective include the following:
* Protect the mountains and
rivers in our area, to conserve
habitat and water resources
and be more climate-resilient.

* Create more natural spaces,
such as parks and bike paths,
in our historically underserved
neighborhoods.

» Connect people to public
lands through transit access
programs and improved
recreation facilities which will
lead to better public health.
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The San Gabriel and Lower Los
Angeles Rivers and Mountains
Conservancy (RMC) has served
as a critical collaborative
partner and resource in the
City’s effort to develop open
space in our park poor N/A
community. The RMC is fully
aware and supportive of the
Project, and will serve as a key
regional partner in the
development of the Barnes
Park Project.

The Upper San Gabriel River
Enhanced Watershed
Management Program Group
(EWMP Group) is comprised of
the County of Los Angeles, Los
Angeles County Flood Control

Los Angeles County (Public District (LACFCD), and the

Cities of Baldwin Park, Covina,
\Sggtrﬁgt?nd JheaR Glendora, Industry, and La N/A

Puente (Group Members). The
County is an essential partner
in project. The City/ EWMP
Group will coordinate activities,
and monitor the development
of the project.

San Gabriel and Lower Los
Angeles Rivers and
Mountains Conservancy
(RMC)
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8 ADDITIONAL FEASIBILITY INFORMATION

This section presents additional information regarding project feasibility and technical details gathered
during project design and feasibility assessment.

8.1 Environmental Documents and Permits

Discuss what potential environmental documentations (e.g. CEQA, NEPA, etc.) will be required or
has been completed for the Project. Describe potential permitting challenges and associated time
requirements and costs.

The City does not anticipate any permitting challenges.

‘ Attachments for this Section

Barnes Park Permit Approval . .
Environmental Checklist.pdf Environmental Checklist
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8.2 Vector Minimization

This following provides details on vector minimization strategies.
Does the project have vector minimization plan?

Yes

Please see an attachment with proposed vector minimization plan.

Attachments for this Section

Vector Minimization Plan.pdf Vector Minimization Plan Statement

8.3 Alternatives Studied

Describe alternatives that were considered and evaluated as part of the Project development:

BMP Design Components:BMP Structural Alternatives

Underground storage tanks provide initial stormwater detention and allow for implementation where
surface space is limited such as around paved streets, parking lots, and buildings. Precast concrete
storage systems, such as the StormTrap, Oldcastle, and Jensen StormVault systems, made from durable,
reinforced, and high-strength concrete would be the most appropriate modular unit for this project (as
opposed to plastic modular units). They can be designed to exceed HS-20 loading, have varying depths
of cover, and overcome buoyancy forces. Internal heights can vary to meet the designed storage volume.
Cast-in-place structures were not considered a viable solution due to the time required to form, pour, and
cure the structure. The additional time would create an additional burden on park operations and could
extend the construction schedule.

The StormTrap Double Trap system allows for a maximum headroom of 11°-4”, and will provide water
storage for more than 10.0 acre-feet of water while allowing for 1 foot of freeboard in the system. The
system will be configured to allow for infiltration through the bottom of the system. The modular pieces
are constructed offsite and delivered to the project site via truck and lifted into place with a crane. A
typical day of installation may allow for 30 to 40 units to be placed in one day. The exact number of
modules will depend on the selected vendor.

8.4 Effectiveness
Describe the effectiveness of similar types of projects already constructed if applicable:

Maine Ave Complete Street constructed in 2018 and has been tested with some of the most severe
storms for over a decade. Maine Avenue includes the Construction of Rain Gardens that have been
trenched down to about four feet at most of the intersections from Los Angeles Street to Olive St.
surface street water is captured within the rain gardens and the plantings help remediate the street rain
water before infiltrating or overflowing onto the street. When compared to the rainwater flows on Maine
from Arrow Highway to Olive Street they are much higher and many of the intersections experience high
water up to the top of curbs. That is not the case for newly improved part of Maine Ave. We are
satisfied with the results and will be constructing Phase IB and Phase II for the construction of Maine
Ave/ Pacific Ave from City Limit to City Limit with similar water quality improvements and add bicycle
lanes.

8.5 Legal Requirements and Obligations
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Describe any legal requirements or obligations that may arise as a result of constructing the
Project and how these requirements will be satisfied:

The City does not anticipate any legal issues in the development of the project.
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8.6 Technical Reports
Please upload additional technical reports related to this project not provided above.

‘ Attachments for this Section

Attachment Name Description
Barnes Park Full Set 2018.11.21.pdf Design Plans

8.7 Other

Provide any additional information related to the Project as necessary:
Estimated construction cost $12,813,644

Attachments for this Section

Barnes Park Project Probable -
Construction Cost.pdf Barnes Park Cost Estimate
INITIAL STUDY - Multi-Benefit-

Barnes Park.pdf
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9 SCORING

This section summarizes scoring calculations generated by the Module. All Regional Program Projects
must meet the Threshold Score of 60 points or more using the following Project Scoring Criteria to be
eligible for consideration.

Note: all scoring estimates are considered preliminary and subject to review and revision by the
Scoring Commiittee.

Preliminary Estimated

Project Score:

74 points

The following graphics summarize the project scoring. The first graphic shows the components of the
project score, based on the different scoring sections. The second graphic shows the percent of
maximum score achieved by the project within each scoring section.
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B Water Quality [ Water Supply

Funds & Community

B Funds & Community

1 % of maximum score achieved
Water Quality
1

Water Supply

Nature-Based Solutions Community Invesment

SCW Feasibility Study Report

Community Investment [ Nature-Based Solutions
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The following table details the scoring calculated for the project, along with the scoring thresholds from

the SCW Project Scoring Criteria:

Scoring

Section

Water Quality
Wet + Dry
Weather

Part 1

Water Quality
Wet + Dry
Weather

Part 2

Water Supply
Part 1

Water Supply
Part 2

Community
Investment

Nature Based
Solutions

Leveraging
Funds Part 1

SCW Feasibility Study Report

Project
Score

20

30

10

N/A

Max
Score

20

30

13

12

10

15

Cost Effectiveness = (24-hour BMP Capacity) /

Scoring Criteria Thresholds

(Construction Cost in $Millions)

<0.4 = 0 points
0.4-0.6 = 7 points
0.6-0.8) = 11 points
0.8-1.0 = 14 points
>1.0 = 20 points

Primary Pollutant Reduction:

>50% = 15 points
>80% = 20 points

Secondary Pollutant Reduction:

>50% = 5 points
>80% = 10 points

>$2500/ac-ft = 0 points
$2,000-2,500/ac-ft = 3 points
$1500-2,000/ac-ft = 6 points
$1000-1500/ac-ft = 10 points
<$1000/ac-ft = 13 points

<25 ac-ft/lyear = 0 points

25 - 100 ac-ft/year = 2 points
100 - 200 ac-ft/year = 5 points
200 - 300 ac-ft/year = 9 points
>300 ac-ft/year = 12 points

e One Benefit = 2 points

Three Benefits = 5 points

¢ Six Benefits = 10 points

Implements natural processes or mimics natural
processes to slow, detain, capture, and absorb/infiltrate
water in a manner that protects, enhances and/or
restores habitat, green space and/or usable open space
= 5 points

Utilizes natural materials such as soils and vegetation
with a preference for native vegetation = 5 points
Removes Impermeable Area from Project (1 point per
20% paved area removed) = 5 points

o >25% Funding Matched = 3 points
e >50% Funding Matched = 6 points
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The Project demonstrates strong local, community-based
support and/or has been developed as part of a partnership
with local NGOs/CBOs.

Leveraging
Funds Part 2 4 4

e A
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10 ATTACHMENTS

Attachments are bundled and organized in the following pages, with cover pages between each
subsection.

Please note — at a minimum, a feasibility study must attach the following:

A Location Map
A Schematic with Proposed Footprint and Key Components
A Map of the Capture Area (Tributary Map)

Technical Reports (e.g. soil report, hydrology report, hydraulic study, utility search, survey, PEIR,
EIR, monitoring data, etc.)
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ATTACHMENTS FOR SECTION 1.1:

OVERVIEW




ATTACHMENTS FOR SECTION 1.2:

PROJECT LOCATION
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ATTACHMENTS FOR SECTION 2.1:

CONFIGURATION
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ATTACHMENTS FOR SECTION 2.2:

CAPTURE AREA
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ATTACHMENTS FOR SECTION 2.4:

SITE CONDITIONS & CONSTRAINTS
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@ TETRATECH

Ms. Kristen Weger

City of Industry Project Manager
City of Industry

P.O. Box 3366

15625 E. Stafford, Suite 100
City of Industry, CA 91744

Project No. TET 17-136E
March 20, 2018

Subject:  PRELIMINARY LIMITED GEOTECHNICAL DESIGN REPORT
BARNES PARK
STORMWATER STORAGE & INFILTRATION FACILITIES
3251 Patritti Avenue
Baldwin Park, California

Dear Mr. Philips:

Presented herein is Tetra Tech’s preliminary limited geotechnical design report for the proposed
stormwater infiltration/storage facilities at Barnes Park located at 3251 Patritti Avenue in the City
of Baldwin Park, California. This report summarizes the results of our geotechnical investigation
to characterize the soils at the site and provides geotechnical considerations for the preliminary
design of the proposed infiltration facilities. The appendices of the report include logs of borings
from the previous and current investigations, results of laboratory and infiltration tests, and
liquefaction analyses.

We appreciate the opportunity to provide our professional services on this project. If you have
any questions regarding this report or if we can be of further service, please do not hesitate to

contact the undersigned.

Andrew McLarty, M
Senior Engineering Geologlst

Respectfully submitted,
Tetra Tech

Tewe B Coanee ™

Fernando Cuenca, Ph.D., P.E.
Senior Project Engineer

Peter Skopek, Ph.D., G.E.
Principal

'

Distribution: Addressee (pdf by email kweger@cityofindustry.org )
Oliver Galang (pdf by email Oliver.Galang@tetratech.com)

Filename: 2018-03-06 Barnes Geotechnical Report RPT.docx
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1. INTRODUCTION

This report presents the results of Tetra Tech’s preliminary limited geotechnical engineering
evaluation for the proposed stormwater capture, infiltration, and conveyance facilities at the
Barnes Park (see Figure 1) located at 3251 Patritti Avenue in the City of Baldwin Park, California.

The purpose of this study was to evaluate the subsurface conditions at the site and to provide
considerations for the preliminary limited design of the proposed facilities. The area considered
in this investigation is located immediately south of the parking lot and the park recreational center
facilities shown on Figure 2. This report summarizes the collected data and presents our findings,
conclusions, and preliminary geotechnical design considerations.
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2. SCOPE OF WORK
Tetra Tech’s scope of services for this project consisted of the following tasks:

e Review of readily available background data, including in-house geotechnical data from our
soil explorations in the vicinity of the proposed facilities.

e Perform a reconnaissance site visit to observe ground conditions and mark boring locations.

e Coordinate with City of Industry personnel, park staff, and Underground Service Alert (USA)
for access and clearance of buried utilities prior to drilling.

e Conduct a subsurface investigation within the area where infiltration facilities could be
located, including excavating, logging, and geotechnical sampling of 1 soil exploratory boring
to a depth of 50.2 feet.

e Install 2 percolation borings in the vicinity of the soil exploratory boring and perform boring
percolation tests in general accordance with County of Los Angeles guidelines GS200.2
(2017).

e Perform laboratory testing of selected samples recovered from the borings to evaluate
geotechnical engineering properties of the on-site soils.

e Conduct an evaluation of the geotechnical data to develop preliminary limited geotechnical
considerations for the design and construction of the proposed structures including the
following items:

+ An evaluation of general subsurface conditions and description of types, distribution, and
engineering characteristics of subsurface materials.

+ Anevaluation of the liquefaction potential and dynamic settlement of the on-site materials.

+ An evaluation of the suitability of on-site soils for infiltration;

+ Determination of seismic design parameters in accordance with the 2016 California
Building Code.

« An evaluation of the corrosion potential of the on-site soils to buried concrete.

e Prepare this written report documenting the work performed, physical data acquired, and
preliminary geotechnical considerations.
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3. PROJECT BACKGROUND AND DESCRIPTION

The Upper San Gabriel River Enhanced Watershed Management Group (USGREWMG) was
formed on October 24, 2013 and is comprised of the County of Los Angeles, the Los Angeles
County Flood Control District (LACFCD), and the cities of Baldwin Park, Covina, Glendora, City
of Industry, La Puente, and West Covina (the Cities). The group completed the development of
an Enhanced Watershed Management Program (EWMP) and obtained approval from the Los
Angeles Regional Quality Control Board on April 11, 2016.

The USGREWM Group was formed in response to provisions of National Pollutant Discharge
Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) Permit Order
No. R4-2012-0175 (Permit). The USGREWM Group, through a cooperative and collaborative
process, developed an EWMP to demonstrate compliance with water quality standards.

The EWMP identified a suite of watershed control measures and structural Best Management
Practices (BMPs), and identified priority projects including the subject Barnes Park. As required
by the EWMP, a screening geotechnical investigation was conducted at the site (Ninyo and Moore,
2015). The County, the LACFD and the Cities are now taking the next step in implementing the
EWMP by developing this Preliminary Design Report. The City of Industry represents the
USGREWMG and is the lead agency for this effort.

Barnes Park was considered a high priority site for a regional stormwater capture project due to its
proximity to the San Gabriel River channel, and to an 81-inch diameter reinforced concrete
stormdrain pipe running in the east-west direction under Bess Avenue and extending underneath
the northern edge of the park area (north of the area being considered for the infiltration BMP) to
the San Gabriel River channel. The area included in this investigation encompasses area of the
park immediately south of the parking lot and the park recreational center facilities as indicated on
Figure 2.

At this moment no specific information regarding the location, depth, and size of the proposed
diversion structures, pre-treatment units, and pump station is available. Therefore, the designer
should verify with the Geotechnical Engineer the applicability of the considerations contained
herein once the design configuration is decided. For the storage and infiltration units several
alternatives are being considered including corrugated metal pipes, plastic pipes, precast concrete
units, and cast-in-place concrete units. It is estimated that the invert of the infiltration facilities
will be located at a depth between 10 and 25 feet.
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4. SUBSURFACE EXPLORATIONS

A screening subsurface investigation was conducted at the southernmost area of the site by Ninyo
and Moore (2015) at the location indicated on Figure 2. Ninyo and Moore’s exploration consisted
in drilling one soil boring to a depth of 101.5 feet. The log of this exploration is included in
Appendix A.

For the Preliminary Design subject of this document the subsurface soil and groundwater
conditions beneath the site were explored on November 29, 2017 and included the drilling,
logging, and sampling of 1 hollow stem auger exploratory boring B-101.

Prior to starting the field exploration program, a field reconnaissance was conducted to observe
surface conditions and to mark the locations of the planned boreholes in agreement with the City
of Industry and the park staff. A drilling permit was obtained from the Los Angeles County
Department of Public Health (LACDPH) for the subsurface explorations. Underground Service
Alert and the park staff were also notified of the drilling schedule at least 48 hours prior to drilling.

The hollow stem auger boring was excavated using a CME-75 truck-mounted drill rig equipped
with an 8-inch diameter auger at the approximate location indicated on Figure 2 — Site Layout and
Boring Location Map. Boring B-101 was advanced to a depth of 50.2 feet. Subsequently,
2 boreholes for percolation testing were drilled in the vicinity of B-101. The percolation testing
boreholes were drilled to a depth where coarse-grained materials possibly suitable for infiltration
were encountered in B-101, and within the anticipated depth range for the infiltration BMP invert.
Borehole percolation tests were then conducted as described in the Section Field Percolation
Testing.

The approximate coordinates of the current soil exploration locations, the approximate elevations,
and depths are included in Table 1.

Table 1
Borehole Information
: Approximate
Exploration . . AU Top of Borehole
Northing Easting Depth .
Number (ft) Elevation

(ft)”

B-101 34.069520 -117.999550 50.2 303
1-102 34.069460 -117.999580 15 303
1-103 34.069740 -117.999450 15 303

“Estimated from Google Earth

Bulk, driven ring-type, and small bag samples were retrieved at selected depths during drilling of
the exploratory boring. Standard Penetration Testing (SPT) was performed using an SPT sampler
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driven by an automatic 140-pound hammer with a drop of 30 inches in general accordance with
ASTM D1586. The hammer calibration record indicated an energy transfer ratio of 80 percent.
Ring-type samples were collected utilizing a California-type sampler driven by the same
equipment used for the SPTs. Sampling between the depths of 10 and 25 feet was carried out at
2.5-foot intervals. Otherwise sampling was carried out at 5-foot intervals.

The soil boring was surface-logged by a California Professional Geologist in general accordance
with the visual-manual procedure for description and identification of soils, ASTM D2488. The
Geologist prepared the recovered samples for subsequent reference and laboratory testing. The
soil boring log is presented in Appendix B.

At the completion of drilling, the borings were backfilled with a bentonite cement grout in

accordance with LACDPH requirements. The excavated soils from the boreholes were disposed
of by park personnel.
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5. LABORATORY TESTING

Laboratory tests were performed on selected samples recovered from the soil boring to aid in the
classification of soils and to evaluate pertinent engineering properties. The following tests were
performed:

Moisture Content of Soil, ASTM D2216;
Density of Soil Specimens, ASTM D7263;
Particle Size Analysis of Soils, ASTM D6913 and ASTM D7928;
Atterberg Limits, ASTM D4318;

Percent Passing #200 Sieve, ASTM D1140;
Swell and Collapse Test, ASTM D4546;
Direct Shear Testing, ASTM D3080;
Corrosion Testing of Soils:

pH, ASTM G51,

Resistivity, ASTM G187,

Sulfates, ASTM D516;

Chlorides, ASTM D512,

Redox, ASTM G200;

Sulfides, SM-4500-S2;

Ammonia, SM 4500-NHs; and

Nitrate SM 4500-NOs.

VVVVVVYVYY

Results of all laboratory tests are presented in Appendix C. For ease of referral to the soil profile,
most of the laboratory results have also been included on the boring logs in Appendix B.
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6. SUBSURFACE CONDITIONS
6.1. Regional Geology

The subject site is located within the eastern portions of the greater Los Angeles Basin. The Los
Angeles Basin is located within Peninsular Ranges geomorphic province which is characterized
as a low-lying plain that rises gently inland to the surrounding mountains and hills including the
Santa Monica and San Gabriel Mountains to the north, Puente Hills to the northeast, the Santa
Ana Mountains to the Southeast, and the San Joaquin hills and Palos Verdes Peninsula to the
south. The Peninsular Range is characterized by northwest-southeast trending structural blocks
separated by northwest-southeast trending strike-slip faults. The site is nearby and to the south of
the San Gabriel Mountains surrounded by locally characteristic steep mountains, low foothills, and
relatively flat valleys. Local mountains are characterized by crystalline plutonic rock of
Cretaceous age to Precambrian gneisses. Foothills are locally characterized by Miocene aged units
of andesitic volcanic units of the Glendora Volcanics and sandstones of the Topanga Formation
(Harden, 2004). Valleys are filled with intermediate and young alluvium formations consisting of
locally derived surficial sands and gravels (Dibblee, 2002). Older alluvial gravels outcrop in
uplifted remnants, and coarser gravels outcrops are younger and present in active stream channels
within the valley floor.

6.2. Site Geology

Based on a review of the geologic maps of EI Monte and Baldwin Park quadrangles the subject
site is underlain by Quaternary alluvial gravel and sand (Dibblee, 1999). Geologic units
encountered during our reconnaissance and subsurface exploration of the project site included
relatively thin fill soils that mantle alluvium. The alluvium was encountered to the maximum
explored depth of 50.2 feet. Additional descriptions are provided on the boring log in Appendix B.
A geologic map of the region is presented on Figure 3. Generalized descriptions of the encountered
units are provided in the subsequent sections.

6.2.1. Fill

Fill materials were encountered in our boring B-101 extending from the ground surface to a depth
of approximately 1 foot below existing grade. As observed, the fill materials generally consisted
of dark brown, moist, medium dense, silty sand. Scattered roots and grass were encountered in
the fill materials.

6.2.2. Native Alluvium

Native alluvium was encountered in our boring B-101 underlying the fill materials and was
observed to extend to the total depth explored of 50.2 feet below existing grade. As observed
during our subsurface exploration, the alluvial materials generally consisted of light brownish gray
to yellowish brown to olive gray, damp to moist, medium dense to very dense, well graded sands
with gravel, poorly graded sands with gravel, poorly graded gravel with sand, and silty sands.
Below 39 feet thin interbeds of light olive gray, damp, hard silt were also encountered in the
alluvium. Scattered gravel lenses were observed and encountered at various depths indicative of
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modern river alluvial sediments. The previous exploration by Ninyo and Moore (2015)
encountered fine grained materials from a depth of 15 to 20 feet.

6.3. Groundwater

Groundwater was not encountered neither in the Ninyo and Moore’s exploration (2015) to a depth
of 101.5 feet nor in the Tetra Tech exploratory boring to a depth of 50.2 feet. According to the
State of California Seismic Hazard Zone Report for the EI Monte 7.5-minute Quadrangle (CDMG,
1998), the historic high groundwater level near the site has been mapped at a depth of about 10 feet
(Figure 4 — Historic High Groundwater Map). However, it is recognized that the CDMG
groundwater contours are based on early last century water well logs (Mendenhall, 1905,
Conkling, 1927) and also include water measurements from wells from the Central Basin
Investigation (State Water Resources Board, 1952), Department of Water Resources (circa 1940°s)
which reflect conditions prior to massive infrastructure and urban development that has taken place
in the last 50 years which modified the drainage and infiltration patterns and therefore they may
not correspond or apply to current conditions and circumstances.

Well data from the Los Angeles County Department of Public Works (LACDPW) database
(http://dpw.lacounty.gov/general/wells/) and from the database from Geotracker
(http://geotracker.waterboards.ca.gov/map/) for nearby wells indicate groundwater depths as
summarized in Table 4.

Table 4
Groundwater Wells in the Vicinity of the Site
e Monitoring Approximate location Shallowest groundwater
HHe L iR Period relative to the site depth
LACDPW Well ID
2993W héi:ggelrgfglgj 0.30 miles to the west 19.5 feet on May 1969
State # 1S11W23K03
LACDPW Well ID
30038 Agg‘;ﬂ;%%ﬁo 0.47 miles to the southwest | 23.9 feet on May 1969
State # 1S11W26B01
LACDPW Well ID
3003A F%’;‘tﬁ‘grl;gfsto 0.4 miles to the southeast | 25.9 on June 1969
State # 1S11W25D01
Geotracker well cluster June 2002 to
T0603792879, MW1 0.45 miles to the southeast 97.3 feet on June 2002
February 2003
through MW6
Geotracker well cluster Julv 2002 to
T0603704488, MW6 y: 0.90 miles to the southwest | 84.1 feet on July 2002
April 2003
through MW8

Based on the assessment of the local stratigraphy and local topography, it is our opinion that the
LACDPW and the Geotracker wells can be utilized for interpretation of the project groundwater
conditions. Considering also the current soil exploration, it is our conclusion that the groundwater
at the site has been deeper than about 20 feet within the last 50 years. Furthermore, it appears that
in the last 30 years the groundwater has been deeper than 84 feet which is also supported by the

TETRATECH
8




City of Industry Project No. TET 17-136E
Barnes Park — Stormwater Storage & Infiltration Facilities March 20, 2018

Ninyo and Moore exploration (2015) and the current exploration. However, for the design of the
infiltration facilities a groundwater depth of 20 feet should be considered.

Based on the research and observed conditions, groundwater is not expected to impact the design
or the construction of the proposed development. Fluctuations of the groundwater level, localized
zones of perched water, and increased soil moisture content should be anticipated during and
following the rainy season. Irrigation of landscaped areas on or adjacent to the site can also
cause a fluctuation of local groundwater levels. Evaluation of such factors is beyond the scope
of our services.
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7. FIELD PERCOLATION TESTING

Tetra Tech performed 2 borehole percolation tests denoted 1-102 and 1-103 located within 20 feet
of the geotechnical boring B-101 using the test procedure described in the LACDPW GS200.2
guidelines (2017). Both, 1-102 and 1-103, were installed to a depth of about 15 feet. The
approximate coordinates of the 2 percolation tests, the approximate top of borehole elevations, and
borehole depths are included in Table 1. A 3-inch-diameter perforated PVC pipe with 5/8-inch-
diameter holes was installed in both borings. The casing was wrapped in a protective cloth sock
to limit the migration of soil particles into the pipe. The pipe was surrounded by a free-draining
gravel pack with a hydraulic conductivity significantly larger than that of the surrounding soil.

Percolation boreholes were presoaked for at least 2 hours before the test. For the percolation
testing an initial constant water level of about 2 feet was maintained above the bottom of the
borehole. The readings to determine the water depth were taken every 10 minutes with a well
sounder until a stabilized drop rate was obtained (per GS 200.2 a stabilized rate is obtained when
the highest and lowest readings are within 10 percent from each other for 3 consecutive readings),
however testing was not completed until a 2-hour minimum testing period was completed. Logs
of the percolation testing are included in Appendix D. After conclusion of the boring percolation
testing, the boreholes were backfilled with a bentonite cement grout in accordance with LACDPH
requirements.

The field percolation rate expressed in inches per hour was adjusted as explained below and on the
percolation logs. A testing method reduction factor RF: of 2 was applied as required by the
guidelines to account for the direction of flow during the test and the reliability of the method. To
account for effects related to site subsurface variability and the limited number of tests, a reduction
factor RFv of 2 was used (typical range between 1 and 3) reflecting that although the tests were
relatively consistent, some degree of variation in stratigraphy was observed throughout the site.
Lastly, to account for long-term siltation, and plugging, a reduction factor RFsof 2 was considered
(typical range between 1 and 3). The results of the borehole percolation testing and calculation of
the adjusted percolation rates are summarized in Table 2.

The percolation results from this exploration indicate that the adjusted percolation rate ranges
between 12 and 15.3 inches/hour. A design infiltration rate of about 12 inches/hour is
recommended for this site for an invert depth of up to 30 feet. However, it is noted that the Ninyo
and Moore (2015) exploration encountered fine-grained materials from a depth of 15 to 20 feet
which could possibly preclude the infiltration at the site at depths less than 20 feet. The presence
of fine-grained materials encountered by Ninyo and Moore at the southernmost end of the site
could be a localized finding that should be further explored with additional site explorations if the
invert depth needs to be shallower than 20 feet.

The design infiltration rate is higher than the minimum of 0.3 inches/hour required by the
LACDPW guidelines and corresponds to soils with good permeability and good drainage
characteristics. Therefore, infiltration of stormwater at the site is considered viable at depths
greater than 20 feet. The results of the borehole percolation testing should be validated by large
scale percolation testing during the next project phase. Although specific infiltration tests for deep
infiltration wells (dry wells) were not performed in this preliminary phase, it is considered that dry
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wells could be another suitable alternative for this site. If this alternative is considered, further
testing should be carried out to provide parameters for the design.

The soil exploration performed by Ninyo and Moore (2015) in the southernmost area of the park
indicated that coarse-grained materials were present from a depth of 20 to the maximum explored
depth of 100.5 feet. These findings in conjunction with the findings of the current exploration,
would reasonably allow for dry wells to be installed from a depth of about 20 to 30 feet.

Table 2

Adjusted Percolation Rates

Boring Percolation Borehole Depth AdJUSte%;rt]:'ltrat'on
Test No. () (inches/hour)
1-102 15 15.3
1-103 15 12.0

11
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8. ESTIMATED SATURATED HYDRAULIC CONDUCTIVITY

In order to further estimate the magnitude of the hydraulic conductivity of the materials below the
invert of the proposed infiltration facilities, the following analyses were performed. It should be
noted that the estimates given with empirical formulas should be viewed as “order-of magnitude”
estimates and field data should always be considered more reliable. An estimate of the saturated
soil field permeability of soils within the anticipated invert depth was calculated from the grain
size distributions using the approximation based on Massmann (2003) formula:

10g10(Ksar) = —1.57 + 1.9D;¢ + 0.015D49 — 0.013Dgg — 2.08 ffines

where:

Ksat..... IS the saturated hydraulic conductivity in cm/s

Dio.... isthe grain size in mm for which 10% of the sample is finer
Deo..... is the grain size in mm for which 60% of the sample is finer
Doo..... is the grain size in mm for which 90% of the sample is finer
frines.... IS the ratio or fraction by weight that passes the # 200 sieve

Although hydraulic conductivities are not directly equivalent to infiltration rates, they are usually
relatively close for this type of field percolation testing because hydraulic gradients during field
testing are relatively close to 1. To compare the hydraulic conductivity with the infiltration rates
from the borehole percolation testing described in the previous section, the saturated hydraulic
conductivities calculated using the equation above were further adjusted using the same reduction
factors as for the calculation of the infiltration rates, i.e., a reduction factor for testing method RF:
of 2, a site subsurface variability factor RFy of 2, and a long-term siltation factor RFsof 2. The
resulting infiltration-equivalent computed hydraulic conductivities are shown on Table 3.

Table 3
Computed Hydraulic Conductivities from Grain Size Distributions
sample Apolicable Infiltration-Equivalent
Boring and USCS P bp Computed Hydraulic
. Depth Depth Interval 2
Sample No. Classification (Ft) (ft) Conductivity
(inches/hour)
B-101 SPT-3 GP 10-11.5 0-39 8.7
B-101 SPT-5 SP-SM 15-16.5 0-39 3.3
B-101 R-8 SP 22.5-24 0-39 11.3

The infiltration-equivalent computed hydraulic conductivities using Massman formula match well
the adjusted field infiltration rate of 12 inches/hour and thus further validate this recommended
design infiltration rate for the applicable depth interval indicated in Table 3.
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9. ENGINEERING SEISMOLOGY AND GEOLOGIC HAZARDS
9.1. General Seismic Setting

The Southern California region is known to be seismically active. Earthquakes occurring within
approximately 60 miles of a site are generally capable of generating ground shaking of engineering
significance at the site. The project area is located in the general proximity of several active and
potentially active faults, as shown on Figure 5 — Regional Faults and Seismicity Map. Active
faults are defined as those that have experienced surface displacement within the Holocene period
(approximately the last 11,000 years).

Known faults within approximately 12 miles of the project site include:

the Walnut Creek fault located approximately 3.9 miles southeast of the site;
the East Montebello fault approximately 4.8 miles southwest of the site;

the Sierra Madre fault zone located approximately 5.3 miles to the north;
the Whittier zone approximately 5.4 miles southwest of the site;

the Raymond fault located approximately 5.8 miles northeast of the site;

the Indian Hill fault approximately 6.4 miles east of the site;

the Clamshell-Sawpit fault approximately 7.2 miles northeast of the site;

the San Jose fault approximately 7.3 miles west of the site; and

the Eagle Rock fault approximately 8.3 miles northeast of the site.

The San Andreas Fault is located about 26 miles to the northeast of the site.

Table 5 lists selected principal known active faults that may affect the subject site and the
maximum moment magnitude (Mmax) as published by Cao et al. (2003) for the California
Geological Survey (CGS). The approximate distance to the site were calculated from
Jennings (2010).

Superimposed on the area map in Figure 5 are earthquake epicenters recorded by the USGS
between 1900 to present day. A large amount of seismic activity and associated events with their
epicenters have been recorded surrounding the project site. Notable historic earthquakes in
Southern California of significance to the project are listed in Table 6.
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Table 5
Main Active Faults

Approximate

Maximum Moment

Fault Name Fault Distance to Site! Magnitude?

(miles) (Mmax)
East Montebello 4.8 7.2
Sierra Madre 53 7.2
Whittier 54 6.8
Raymond 5.8 6.5
San Jose 7.3 6.4
Clamshell-Sawpit 7.8 6.5
Puente Hills Blind Thrust 125 7.1
San Gabriel 13.0 7.2
Central Avenue 14.7 6.7
Verdugo 15.3 6.9
Cucamonga 16.5 6.9
Los Alamitos 17.3 6.2
Hollywood 18.8 6.4
Newport-Inglewood 18.9 7.1
Santa Monica 244 6.6
San Andreas 26.0 7.8
Palos Verdes 26.5 7.3
Elsinore 28.5 7.4
Malibu Coast 31.0 6.7
San Jacinto 36.3 7.5
Notes:

I per Jennings, 2010
2 per Cao, et al., 2003

14
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Table 6
Historic Earthquakes in Southern California
Earthquake Epicenter

Earthquake Name | Year Fault and Fault Type .
Magnitude™| | atitude |Longitude

Whittier fault

Chino Hills 2008 (Ieft-lateral thrust) 5.5 My 33.95°N 117.76°W
. Northridge Thrust o o

Northridge 1994 (blind thrust) 6.7 My 34.21°N 118.54°W

Sierra Madre 1991 | Clamshell-Sawpit Canyon 5.8 ML 34.20°N | 118.14°W

fault (reverse)
San Jose fault o o
Upland 1990 (left-lateral strike-slip) 5.4 M, 34.13°N | 117.70°W
Raymond fault
(left-lateral strike-slip)
Whittier Narrows 1087 Puente Hills Fault 59M. | 34.06°N | 118.08°W
(blind thrust)
San Fernando 1971 San F‘Z{QSJ“S‘:)O fault 6.5-6.7 My | 34.42°N | 118.37°W
Lytle Creek fault
(right-reverse)
Torrance-Gardena 1941 Palos Veerdes fault 4.8 ML 33.82°N | 118.22°W
(right-reverse)
Newport-Inglewood fault
(right-lateral strike-slip)
. San Jacinto fault o o
San Jacinto 1923 (right-lateral strike-slip) 6.3 M_ 34.00°N | 117.24°W
San Jacinto fault

San Jacinto 1918 (right-lateral strike-slip) 6.7 My 33.65°N 117.43°W

Pasadena 1988 5.0 My 34.14°N | 118.13°W

Lytle Creek 1970 5.2 ML 34.27°N | 117.54°W

Long Beach 1933 6.4 My 33.63°N | 118.00°W

. Elsinore fault o o
Elsinore 1910 (right-lateral strike-slip) 6 ML 33.75°N | 117.45°W

. San Andreas fault o o
Fort Tejon 1857 (right-lateral strike-slip) 7.9 My, 35.43°N | 120.19°W

*Muw refers to Moment Magnitude scale
M. refers to Local Magnitude scale

Potential seismic sources of significance to the project include active faults previously described
and faults that are not known to break the ground surface but are considered active. This latter
group of faults includes buried or “blind” thrust faults. Current tectonic models for the Los
Angeles basin include the presence of buried thrust faults, several of which are considered partly
responsible for the north-to-south compression of the basin. Although these faults are not currently
zoned by the State of California for surface rupture hazards (Earthquake Fault Zones), many are
considered capable of generating seismic shaking of significance to structures.

Of these buried active faults the closest to the site is the Puente Hills Trust Fault (PHTF). The
PHTF is currently defined as 3 separate but juxtaposed, generally east-west trending and north-
dipping, fault surfaces underlying Downtown Los Angeles to Brea. From west to east these
include the Los Angeles, Santa Fe Springs, and Coyote Hills segments. Based upon recent studies
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by several researchers, including Shaw et al., (2002), Olsen and Cooke (2005), and Leon et al.
(2007), the three fault surfaces are interpreted to extend from depths in excess of 9 miles on the
north side of the Los Angeles Basin to less than 1.2 miles at the southerly limits of the fault surfaces
in the central portion of the basin. Fault surface geometries are interpreted from historical
petroleum exploration data, limited geotechnical subsurface exploration data, and limited
seismicity (i.e.; the 1987 magnitude 5.9 Whittier Narrows earthquake).

Leon et al. (2007) estimates that upwards of 60 percent of the total Los Angeles Basin compression
may be attributed to strain along the PHTF. Although ground rupture has not been officially
attributed to the fault, the presence of youthful hills (e.g., Coyote Hills) and shallow folding at
depth in the upper portion of the interpreted thrust ramp suggests recent activity. The PHTF is
considered capable of generating earthquake magnitudes up to about Mw 7.0.

9.2. Surface Fault Rupture

Official Maps of Earthquake Fault Zones were reviewed to evaluate the location of the project site
relative to active fault zones. Earthquake Fault Zones (known as Special Studies Zones prior to
1994) have been established in accordance with the Alquist-Priolo Special Studies Zones Act
enacted in 1972. The Act directs the State Geologist to delineate the regulatory zones that
encompass surface traces of active faults that have a potential for future surface fault rupture. The
purpose of the Alquist-Priolo Act is to regulate development near active faults in order to mitigate
the hazard of surface fault rupture.

The site is not located within a designated Earthquake Fault Zone for fault surface rupture hazard.
Based on a review of State of California Earthquake Fault Zone maps, the closest zoned fault for
surface rupture is the East Montebello Fault Zone section located approximately 4.8 miles
southwest of the site and is mapped within the EI Monte Quadrangle (Revised official Map by
CGS, 2014).

No surface traces of any active or potentially active faults are known to pass directly through or
project towards the site. Neither our field exploration nor literature review disclosed an active
fault trace projecting to the ground surface in the project area. Therefore, the potential for surface
rupture due to faulting occurring beneath the site during the design life of the proposed
development is considered low.

9.3. Seismic Hazard Zones

Maps of seismic hazard zones are issued by the California Geological Survey (CGS, formerly
California Department of Conservation, Division of Mines and Geology (CDMG)) in accordance
with the Seismic Hazards Mapping Act enacted in April 1997. The intent of the Seismic Hazards
Mapping Act is to provide for a statewide seismic hazard mapping and technical advisory program
to assist cities and counties in developing compliance requirements to protect the public health and
safety from the effects of strong ground shaking, liquefaction, landslides, or other ground failure
and other seismic hazards caused by earthquakes.
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Based on the review of the EI Monte Quadrangle Official Map of Seismic Hazard Zones issued
November 6, 2014 (see Figure 6), the proposed development is located within an area identified
by the State of California as subject to the hazard of liquefaction. Consequently, presented below
is an associated site-specific assessment.

9.4. Liquefaction Potential, Dynamic Settlement, and Cyclic Softening

Liquefaction of soils can be caused by ground shaking during earthquakes. Research and historical
data indicate that loose, relatively clean granular soils and low plasticity silts are susceptible to
liquefaction and dynamic settlement, whereas the stability of the majority of clayey silts, silty clays
and clays are not typically adversely affected by ground shaking. Liquefaction is generally known
to occur in saturated or near-saturated cohesionless soils at depths shallower than about 50 feet.
However, cyclic mobility and seismically induced strength softening with effects similar to
liquefaction can occur also in fine-grained soils. Since the historic high groundwater level near
the site has been mapped at a depth of about 10 feet, a more rigorous liquefaction hazard analysis
per 2016 CBC is included in the following sections.

9.4.1. Soil Description

Evaluation of liquefaction potential for the on-site materials was performed based on soil
stratigraphy encountered in the field explorations. The encountered soil materials generally
consisted of alluvial deposits made up of layers of medium dense to dense well graded sands.

Materials that are above the groundwater table are not considered susceptible to liquefaction.
Thus, the focus of this investigation was aimed at evaluating the liquefaction potential of soils
encountered at a depth between 10 and 50 feet. Fine-grained soils can also undergo severe strength
loss during ground shaking, and thus an evaluation of their sensitivity was also performed.

9.4.2. Groundwater Level for Liquefaction Analysis

Groundwater was not encountered during the field explorations. According to the State of
California Seismic Hazard Zone Report for the EI Monte 7.5-minute Quadrangle (CDMG, 1998),
the historic high groundwater level near the site has been mapped at a depth of about 10 feet.
Therefore, although not considered as a design groundwater level for the project, for the purposes
of liquefaction evaluation and consistent with SPT 117 (CDCDMG, 2008) a groundwater depth of
10 feet was assumed for evaluation of liquefaction potential at the site.

9.4.3. Liquefaction Seismic Demand

Based on the USGS U.S. Seismic Design Maps website application
(http://earthquake.usgs.gov/designmaps/us/application.php), for the subject site at coordinates
34.06978° N, -117.99965° W, the mapped geometric mean Peak ground acceleration (PGAm) was
estimated to be approximately 0.79g for a site class D (assumed vs = 260 m/s), for a ground motion
corresponding to the Maximum Considered Earthquake (MCE). From the Seismic Hazard
Interactive Deaggregation website (https://earthquake.usgs.gov/hazards/interactive/) and using the
2008 Dynamic Conterminous U.S. v3.3.1 edition, the ground motion for a return period of
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2,475 years (2% in 50 years) corresponds approximately to a modal earthquake magnitude of Mw
6.5 located at a distance of approximately 10 km (6.2 miles). These ground motion parameters
provided above were used in the liquefaction analyses.

9.4.4. Evaluation of Liquefaction Potential and Sensitivity Analyses

The liquefaction potential of cohesionless (sandy) soils was evaluated based on the SPT
blowcounts and laboratory test results utilizing procedure published by Boulanger and Idriss
(2014) and generally as recommended in the County of Los Angeles Administrative Manual,
Liquefaction/Lateral Spreading/GS045.0 dated October 6, 2014. Cohesive soils with a Plasticity
Index less than 7 were considered to behave as cohesionless materials and therefore be susceptible
to liquefaction.

The analyses based on standard penetration test (SPT) considered the energy ratio correction factor
Ce of 1.3. This ratio is based on a calibrated average hammer efficiency of approximately
80 percent as supplied by the drilling contractor. The blowcounts recorded for soils driven with
the 3-inch O.D. California Sampler with brass rings were converted to an equivalent SPT
blowcounts using a reduction factor of 0.66. Borehole diameter correction factor Cs of 1 based on
the internal diameter of the hollow stem auger system used for the drilling was utilized in the
liquefaction evaluation.

Results of liquefaction analyses of granular soils are summarized in Table 7 in the next section of
this report and the analysis details are presented in Appendix E. The analyses based on SPT and
Modified California data indicated that the majority of the on-site granular soils are not susceptible
to liquefaction.

Seismic sensitivity of fine-grained soils (clays and silts) was further evaluated per County of Los
Angeles Administrative Manual GS045.0 with modifications proposed by Idriss and Boulanger
(2008) and the fine-grained soils were classified in the following 3 categories:

1. Soils with Plasticity Index < 7 and below groundwater are classified as fine-grained soils
susceptible to liquefaction (typically includes silts);

2. Soils with Plasticity Index > 18 and a degree of sensitivity St > 6 are classified as fine-
grained soils potentially susceptible to significant loss of strength during seismic shaking and
require additional evaluation. The sensitivity of the on-site fine-grained soils is evaluated
based on the water content, Atterberg limits, and effective vertical stresses using the
procedures suggested by Holtz and Kovacs (1981) and Terzaghi, Peck and Mesri (1996).

3. Fine-grained soils falling outside the two categories above are considered to behave like
clays, and are not considered susceptible to liquefaction or seismic sensitivity.

The results from the sensitivity analyses indicated that the fine-grained materials at the site below
groundwater are not considered susceptible to liquefaction or seismic sensitivity (see Appendix E).
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9.4.5. Dynamic Settlement

Dynamic settlement can occur in saturated sands due to liquefaction or in dry sands due to
densification of the soil matrix. The anticipated dynamic settlement of the saturated soils at the
site was estimated using SPT data from the current exploration using procedures outlined by
Yoshimine et al (2006). The estimated settlements by Yoshimine et al (2006) were further adjusted
by a calibration factor of 0.9 recommended by Cetin (2009) to better match observed settlements.
The potential for dry dynamic settlement using SPT data was calculated according to the procedure
outlined in Pradel (1998a and 1998b).

Table 7 presents the results of the liquefaction analyses and it includes liquefaction settlement of
saturated sands and the seismically-induced settlement of unsaturated materials above the
groundwater table. As shown in Table 7, the combined dynamic settlement at the ground surface
estimated from the SPT data ranges from about 0.5 to 1.5 inches. It is noted that although the
magnitude of the estimated dynamic settlements corresponds to a mean estimated settlement and
can vary on the order of +/- 50 percent, the standard of practice uses the mean estimated values in
developing guidelines and evaluating potential damage to structures. Differential settlements per
GS045.0 are assumed to be about half of the total settlements i.e., about 0.3 to 0.7 inches over a
span of 30 feet. Therefore, structural mitigation is acceptable at this site, and the Structural
Engineer should account for this differential settlement in the design of the foundation and the
structure.

Table 7
Results of Liquefaction and Dry Dynamic Settlement Analyses
. HEELGTE Liquefiable Zone Liquefaction Settlement Comblngd
Boring Groundwater ; Dynamic
Depth Interval FSiiq Settlement of Dry Sands
No. Depth (feet) (inches)* (inches)* Settlement
(feet) (inches)*
B-101
Tetra 25-30 11 0.3 0.2 0.5
Tech
B-5 10
Ninyo
and 20-30 0.9 1.0 0.5 1.5
Moore

!Estimated settlements are mean values which can vary within +/-50 percent.

9.5. Earthquake-Induced Landslides

The site is not located in an Earthquake-Induced Landslide Hazard Zone on the State of California
Seismic Hazard Zones Map (see Figure 6). No evidence of landsliding was observed on or in the
immediate vicinity of the site. Therefore an occurrence of an earthquake-induced landslide is not
considered to be a hazard to the site.
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9.6. Subsidence

Land subsidence is the lowering of the ground surface due to extraction or lowering of water levels
or other fluids within the subsurface soil pores, or due to seismic activity. The fluid withdrawal
causes the alluvial sediments in the basin to compact. Damage caused by subsidence can be visible
cracks, fissures, or surface depression.

The  site is not located in an area  mapped by  the USGS
(https://ca.water.usgs.qgov/land_subsidence/california-subsidence-areas.html) where either
historical or current subsidence has been recorded. Therefore, subsidence is not considered a
hazard for this site.
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10. PRELIMINARY DESIGN CONSIDERATIONS
10.1. General

Based on the results of the field exploration and engineering analyses, it is Tetra Tech’s opinion
that the proposed construction of the infiltration units is feasible from the geotechnical standpoint,
provided that the facilities infiltrate at a depth greater than 20 feet. Additional explorations could
potentially reduce the depth of infiltration over the site if the findings from the Ninyo and Moore
exploration are determined to be localized. Underground infiltration galleries are considered
feasible. Dry wells may also be considered, although further infiltration testing will be required.
If underground galleries are chosen, large scale percolation testing would be required.

Laboratory tests indicate that the on-site soils are not considered to be susceptible to collapse (less
than 1 percent volume change per ASTM D4546 at 2,000 psf) as assessed by Jennings and Knight
(1975). Consequently, infiltration is not likely to trigger detrimental collapse or swelling of the
underlying soils.

Observations and laboratory tests indicate that the on-site soils have negligible levels of water-
soluble sulfates, therefore, the soils are not expected to cause injurious sulfate attack on concrete
with a minimum 28-day compressive strength of 2,500 psi.

Once the preferred infiltration system and the final location and depth of the infiltration facilities
are selected, then more specific geotechnical recommendations for the project design phase should
be developed. The key geotechnical design items that will need to be addressed:

Site Preparation;

Excavation and shoring design;

Foundation design of at-grade and subterranean structures;

Lateral earth pressures on underground structures;

Conveyance pipelines;

e Grading recommendations;

e Field percolation/infiltration testing specific to the selected infiltration BMP.

For the preliminary design, presented below are the updated seismic design parameters and
assessment of the corrosion of the onsite soils.

10.2.  Seismic Design Parameters
The seismic design coefficients provided below in Table 8 are based on Chapter 16 of the

2016 CBC and on the information provided by the USGS  website
(https://earthquake.usgs.gov/designmaps/us/application.php?).
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Table 8

Site Categorization and 2016 CBC Site Coefficients
Site coordinates N 34.06978°, and W -117.99965 °

Parameter Design Value

Site Class (Table 20.3-1 ASCE 7) D"

Short Period Spectral Acceleration Parameter Ss 2.228"

1-sec. Period Spectral Acceleration Parameter S; 0.775™

Short Period Design Spectral Acceleration Parameter Sps 1.485™

1-sec. Period Design Spectral Acceleration Parameter Sp; 0.775"
Soil profile based on estimated vs3o 0f 260 m/s

" Values from USGS Earthquake Hazards Program website based on the ASCE7-10 with March 2013 errata
and 2015 International Building Code.

10.3. Soil Corrosion

The corrosion potential of the on-site materials to buried steel and concrete was evaluated based
on laboratory testing on a representative soil sample from this investigation and a sample from
Ninyo and Moore’s investigation (2015). Table 9 below presents the results of the corrosivity
testing.

Table 9
Corrosivity Test Results
Soluble
Minimum . Sulfate . . .
. Sample Depth L Chlorides . Nitrate Sulfide Ammonia Redox
B H Resistivit Content
I | ey | PTL R | (emioe) [ FUCEET | (maikg) | (morkg) | (mkg) | (mV)
(PPpm/%)
s
Tetra | SPT-1 | 254 | 7.7 | 23,450 12/0.0012 0 gery ND 0.15 2.8 223
Tech 2016 CBC
B-5 140/0.0140
Ninyo 1 \ya | 05 | 7.7 | 6,000 17000017 | CAtegory Not measured
and SO per
Moore 2016 CBC

Per 2016 CBC/ 2015 IBC, Section 1904.1, concrete subject to exposure to sulfates shall comply
with the requirements set forth in ACI 318, Section 19.3. Based on the measured water soluble
sulfate results the exposure of buried concrete to sulfate attack should be considered “not
applicable”, i.e., exposure class SO per ACI 318, Table 19.3.1.1. Consequently, injurious sulfate
attack is not anticipated for concrete with a minimum 28-day compressive strength of 2,500 psi.
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Per 2016 CBC, Section 1904.1, concrete shall conform to durability requirements established in
ACI 318 Sections 19.3.2 and 26.4 including protection for corrosion and exposure to chlorides.
Reinforcement should be protected from corrosion in accordance with ACI 318 Section 20.6.

The evaluation of potential for corrosion of buried metals was based on the minimum resistivity
and our experience with similar soils. The on-site soils are anticipated to be “mildly corrosive” to
buried metals as defined by the NACE (1984).

A corrosion specialist should be consulted regarding suitable types of piping and necessary
protection for underground metal conduits. The corrosion potential of the on-site soils should be
verified during construction for each encountered soil type. Imported fill materials should be
tested prior to placement to confirm that their corrosion potential is not more severe than the one
assumed for the project.
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11. LIMITATIONS

This report presents preliminary design considerations for the proposed infiltration BMP at Barnes
Park. It is not intended to be the geotechnical document suitable for final design of the proposed
development as the extent and scope of the performed field and laboratory testing and engineering
analyses was not developed for the anticipated relatively complex specific configuration of the
proposed development.  Consequently, additional field and laboratory investigation and
engineering analyses will be required once the scope and configuration of the project are
determined.

The recommendations and opinions expressed in this report are based on Tetra Tech’s review of
background documents and on information obtained from the current geotechnical investigation.
It should be noted that this study did not evaluate the possible presence of hazardous materials on
any portion of the site.

Due to the limited nature of the field explorations, conditions not observed and described in this
report may be present on the site. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface evaluation and laboratory
testing can be performed upon request. It should be understood that conditions different from
those anticipated in this report may be encountered during grading operations, for example, the
extent of unsuitable soil and the associated additional effort required to mitigate them.

Site conditions, including groundwater level, can change with time as a result of natural processes
or the activities of man at the subject site or at nearby sites. Changes to the applicable laws,
regulations, codes, and standards of practice may occur as a result of government action or the
broadening of knowledge. The findings of this document may, therefore, be invalidated over time,
in part or in whole, by changes over which Tetra Tech has no control. Therefore, this report should
reviewed and recertified if it were to be used for a project design commencing more than 1 year
after the date of issuance of this report.

Tetra Tech’s recommendations for this site are dependent upon verification of the actual
encountered field conditions, appropriate quality control of grading operations including
overexcavation, processing, and replacement of the on-site materials, shoring, and foundation
construction. Accordingly, the recommendations are made contingent upon the opportunity for
Tetra Tech to observe all aspects of subgrade preparation for the proposed construction. If parties
other than Tetra Tech are engaged to provide such services, such parties are assuming complete
responsibility as the Geotechnical Engineer of Record for the geotechnical phase of the project
and implicitly concur with the recommendations provided in this report or may provide alternative
recommendations.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Tetra Tech should be
contacted if the reader requires additional information or has questions regarding the content,
interpretations presented, or completeness of this document. Reliance by others on the data
presented herein or for purposes other than those stated in the text is authorized only if so permitted
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in writing by Tetra Tech. It should be understood that such an authorization may incur additional
expenses and charges.

Tetra Tech has endeavored to perform its evaluation using the degree of care and skill ordinarily
exercised under similar circumstances by reputable geotechnical professionals with experience in
this area in similar soil conditions. No other warranty, either expressed or implied, is made as to
the conclusions and recommendations contained in this report.
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