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1.0 INTRODUCTION

This Site Management Plan (“SMP”) has been prepared by West Environmental Services &

Technology, Inc., (WEST) on behalf of Holliday Development for the property located at 5th

Street and Magnolia Street in West Oakland, California (“the Site;” Figure 1-1).  The Site is to be

developed for affordable multi-family housing.  The purpose of the SMP is to provide procedures

and protocols for: managing soil; and unknown conditions, if they are encountered, during Site

development activities.  This SMP includes: a description of the Site; a summary of

investigations; data evaluation; soil management plan during and following construction;

procedures for managing unknown conditions; and construction worker health and safety

procedures.

1.1 BACKGROUND

The approximately 0.5-acre Site is an undeveloped asphalt paved lot bounded by: 5th Street to the

south; Union Street to the west; commercial businesses to the north; and Magnolia Street to the

east; and is located within a commercial zone.  The Site was formerly part of the California

Department of Transportation’s (Caltrans) Interstate 880 (Cypress Freeway) right-of-way that

was demolished following the 1989 Loma Prieta earthquake.  As part of the demolition, the

freeway support columns were demolished to approximately three-feet below ground surface.  In

August 2015, Caltrans auctioned the Site for redevelopment.

The Site will be developed with a single story commercial/retail building and a multi-story mixed

multi-family residential building along with landscaping and hardscape.  The multi-family

residential units will be constructed above an open-air at-grade parking garage.

Neighboring commercial businesses include automobile repair and service operations.  Releases

to soil and groundwater occurred on the adjacent commercial properties (1225 7th Street and

1211 7th Street) from underground storage tanks (USTs) containing petroleum products.  In June

1997, the releases from the USTs at 1225 7th Street were closed by the Alameda County Health
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Care Services Agency (ACHCSA, 1997).  Investigations of the UST releases at 1211 7th Street

are currently ongoing.

In September 2015, an investigation was conducted to characterize the Site environmental

conditions and potential impacts from off-Site UST releases.  Eight borings (W-1 to W-8) were

advanced to six-feet below ground surface for the collection of soil, soil gas and groundwater

samples.  Laboratory analysis of the soil samples revealed the presence of polycyclic aromatic

hydrocarbons (PAHs) including benzo(a)pyrene up to 119 micrograms per kilogram (g/kg) and

metals including lead up to 2,180 milligrams per kilogram (mg/kg).

Volatile organic compounds (VOCs) were detected in the soil gas samples collected from borings

W-1, W-2, W-4 and W-7 including: tetrachloroethene (PCE) up to 352 micrograms per cubic

meter (g/m3) and benzene up to 9.14 g/m3.  Laboratory analysis of the groundwater samples

did not reveal total petroleum hydrocarbons (TPH) as gasoline (TPHg) or VOCs above the

laboratory-reporting limits, except for PCE up to 0.850 micrograms per liter (g/l).

Based on the findings of the September 2015 investigations, Holliday Development entered into

a voluntary cleanup agreement (VCA) with ACDEH.  Pursuant to the VCA, ACDEH requested

additional sampling to further characterize the Site conditions prior to development.  In March

2016, WEST submitted a Site Investigation Work Plan to ACDEH further characterize the

presence of chemicals in soil and soil gas.  In May 2017, 16 borings were advanced at the Site for

the collection of soil samples (B-1 to B-9) and soil gas samples (W-2, W-4, SG-1 to SG-

5)(WEST, 2017).  Soil samples collected from the borings did not reveal TPHg or VOCs above

the laboratory-reporting limits.  Total petroleum hydrocarbons as diesel (TPHd) was detected in

soil up to 423 mg/kg (B-6), above its California Regional Water Quality Control Board – San

Francisco Bay Region (Regional Water Board) Environmental Screening Level (ESL) of 230

mg/kg for unrestricted use, but below its commercial ESL of 1,100 mg/kg.  TPH as motor oil

(TPHmo) was detected in soil, up to 2,000 mg/kg (B-6), which is below its unrestricted use ESL

of 5,100 mg/kg.  PAHs were detected in soil including benzo(a)pyrene up to 399 g/kg (B-9),

above its unrestricted use ESL of 16 mg/kg.
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Lead was detected in soil up to 1,080 mg/kg (B-4), which is above its unrestricted use ESL of 80

mg/kg.  PCE was detected in soil gas up to 182 g/m3 (W-4), below its unrestricted use ESL of

240 g/m3.  Based on the investigation findings, lead and PAHs were detected in soil above their

respective unrestricted use ESLs.  In addition, PCE was previously detected in soil gas in one

sample (W-4 at 352 g/m3) above its unrestricted use ESL of 240 g/m3 near the proposed

elevator and open air parking garage.  However, subsequent sampling conducted near boring W-4

in May 2017 revealed PCE at a lower concentration of 182 g/m3, below its unrestricted use ESL

of 240 g/m3 and commercial ESL of 2,100 g/m3.

The proposed Site development is comprised of: at grade commercial; at-grade parking garage;

hardscapes; and landscaping.  The landscape areas will be over-excavated and backfilled with

clean imported soil.  During construction, soil will be excavated during grading, foundation

excavations, utility trenching and over-excavation of landscape areas.  A geotextile marker fabric

will be placed above the native soil prior to backfilling the landscape areas.  The soil generated

during the construction activities will be managed on-Site as engineered fill or for off-Site

disposal.

Based on the proposed development plan and the incomplete exposure pathway for future Site

occupants to soil, this SMP was developed which details the procedures and protocols for:

managing soil during and following construction; management of unknown conditions if

encountered; and construction worker and community protection health and safety measures.

Following completion of Site construction, a land use covenant (LUC) will be prepared and

recorded with the Alameda County Recorders Office.

1.2 SMP ORGANIZATION

This SMP is organized as follows:

Site Description (Section 2.0);
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Data Evaluation (Section 3.0);

Soil Management (Section 4.0);

Management of Unknown Conditions (Section 5.0); and

Health and Safety (Section 6.0).
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2.0 SITE DESCRIPTION

The approximately 0.5-acre Site is an undeveloped asphalt paved lot bounded by: 5th Street to the

south; Union Street to the west; commercial businesses to the north; and Magnolia Street to the

east; and is located within a commercial zone.  The Site was formerly part of the Caltrans’

Interstate 880 (Cypress Freeway) right-of-way that was demolished following the 1989 Loma

Prieta earthquake.  As part of the demolition, the freeway support columns were demolished to

approximately three-feet below ground surface.  In August 2015, Caltrans auctioned the Site for

redevelopment.

2.1 GEOLOGIC AND HYDROGEOLOGIC SETTING

The geology encountered in borings at the Site is comprised of fill and unconsolidated sands,

silty sands and clay sands of the Merritt Formation.  The fill material is approximately three-feet

thick and comprised of sands and gravels with brick and concrete debris.  Unconsolidated sands,

silty sands and clayey sands of the Merritt Formation were encountered beneath the fill material

to approximately 16-feet below ground surface (WEST, 2015).

Groundwater was encountered in the borings advanced at the Site between approximately 10-feet

and 12-feet below ground surface.  The groundwater flow direction measured at nearby sites is to

the west-southwest (AEC, 1995).

2.2 CURRENT USES OF ADJOINING PROPERTIES

Two adjoining properties to the north (1211 and 1225 7th Street) have been used for automobile

repair and service operations.  Releases of petroleum products from USTs have occurred at 1211

and 1225 7th Street.  The UST release at 1225 7th Street (Zentrum Motors) impacted soil and

occurred from a 10,000-gallon gasoline UST that was removed in 1992. In 1997, the ACHCSA

closed the UST release at 1225 7th Street (ACHCSA, 1997).



SITE MANAGEMENT PLAN
5TH STREET AND MAGNOLIA STREET
WEST OAKLAND, CALIFORNIA

6
8/17

The release at 1211 7th Street (Former Everidge Service Co.) impacted soil and groundwater and

occurred from three 4,000-gallon gasoline USTs and one 250-gallon waste oil UST.  The four

USTs were installed in the 1960s (AEC, 1995).  In 1992, the four USTs were removed.  Between

1992 and 1995, investigations were conducted at 1211 7th Street to characterize the UST releases.

In September 2015, the Regional Water Board approved a work plan to address data gaps at 1211

7th Street including: membrane interface probe (MIP); soil and groundwater sampling;

preferential pathway study; monitoring well installation; and soil gas sampling (Regional Water

Board, 2015).

2.3 SUMMARY OF INVESTIGATIONS

Investigations have been conducted at the Site since 2015.  The investigations included collection

of soil, soil gas and groundwater samples.  Summaries of the Site investigations are presented

below.  Summaries of the analytical results are summarized in Tables 2-1 to 2-6 and presented on

Figures 2-2 to 2-4.

2.3.1 Site Investigation – 2015

In September 2015, WEST conducted Site investigations to characterize the environmental

conditions at the Site and potential impacts from the UST releases on the adjacent properties.

The field activities included drilling of eight borings (W-1 to W-8) to 16-feet below ground

surface for collection of soil, soil gas and groundwater samples.

2.3.1.1 SOIL SAMPLING

Soil samples were collected from the Site between one- and six-feet below ground surface.

Laboratory analysis of the soil samples revealed the presence of: PAHs including benzo(a)pyrene

up to 119 g/kg; pesticides including chlordane up to 18.4 g/kg and 4,4-DDE up to 7.54 g/kg;

and metals including arsenic up to 7.21 mg/kg and lead up to 2,180 mg/kg (Tables 2-2 to 2-4).
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2.3.1.2 SOIL GAS SAMPLING

Soil gas samples have been collected from four temporary vapor wells (W-1, W-2, W-4 and W-

7) installed to five-feet below ground surface at the Site on September 17, 2015.  Laboratory

analysis of the soil gas samples revealed the presence of VOCs including: PCE up to 352 g/m3

(W-4); benzene up to 9.14 g/m3 (W-1); toluene up to 15.8 g/m3 (W-1); ethyl benzene up to

4.60 g/m3 (W-1); xylenes up to 19.11 g/m3 (W-1); and trichlorofluoromethane (TCFM) up to

16.7 g/m3 (W-1)(Table 2-5 and Figure 2-4).  The helium leak tracer gas was not detected in the

soil gas samples above the laboratory-reporting limit of 0.100-percent.

2.3.1.3 GROUNDWATER SAMPLING

Three groundwater samples were collected from borings W-1, W-2 and W-4 on September 17,

2015.  Laboratory analysis of the groundwater samples did not reveal the presence of TPHg

above its laboratory-reporting limit of 0.050 milligrams per liter (mg/l)(Table 2-6).  VOCs were

not detected in the groundwater samples above their laboratory-reporting limits, except for PCE

at 0.850 g/l (W-2)(Table 2-6).

2.3.2 Soil and Soil Gas Investigation – 2017

In May 2017, WEST conducted a soil and soil gas investigation at the Site.  Nine soil borings (B-

1 to B-9) were advanced for collection of soil samples between one- and 2.5-feet; and five

borings (SG-1 to SG-5) were advanced for installation of temporary vapor probes at five-feet

below ground surface.  In addition, pursuant to a request by the ACDEH, two soil gas samples

were collected from temporary vapor probes installed in the vicinity of previous sample locations

W-2 and W-4.  Summaries of the analytical data are presented in Tables 2-1 to 2-5 and depicted

on Figures 2-3 and 2-4.
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2.3.2.1 SOIL SAMPLING

2.3.2.1.1 Petroleum Hydrocarbons and VOCs

Soil samples collected from the borings advanced at the Site on May 8, 2017 were reported to

contain TPHd up to 423 mg/kg (B-6; collected from one-foot below ground surface) and TPHmo

up to 2,000 mg/kg (B-6; collected from one-foot below ground surface)(Table 2-1).  Laboratory

analysis of the soil samples did not reveal TPHg, benzene, toluene, ethyl benzene, xylenes and

methyl tert-butyl ether (MTBE) above their respective laboratory-reporting limits (Table 2-1).

2.3.2.1.2 PAHs

Laboratory analysis of the soil samples collected between 1.5-feet and 2.5-feet below ground

surface from borings B-1, B-2, B-4, B-6, B-7, B-8 and B-9 revealed PAHs above the laboratory-

reporting-limits, including: benzo(a)anthracene up to 311 g/kg (B-9); benzo(b)fluoranthene up

to 404 g/kg (B-9); benzo(a)pyrene up to 399 g/kg (B-9); dibenzo(a,h)anthracene up to 216

g/kg (B-9); and indeno(1,2,3-c,d)pyrene up to 453 g/kg (B-9)(Table 2-2).

2.3.2.1.3 Metals

Metals were reported present in the soil samples collected from the nine borings advanced at the

Site with: arsenic up to 4.57 mg/kg (B-9); barium up to 214 mg/kg (B-2); chromium up to 43.2

mg/kg (B-9); cobalt up to 11.5 mg/kg (B-9); copper up to 30.8 mg/kg (B-2); lead up to 1,080

mg/kg (B-4); mercury up to 0.306 mg/kg (B-2); nickel up to 38.8 mg/kg (B-9); vanadium up to

36.6 mg/kg (B-9); and zinc up to 265 mg/kg (B-2)(Table 2-4).  Other metals were not reported

present in the soil samples above the laboratory-reporting limit of 2.50 mg/kg (Table 2-4).

2.3.2.2 SOIL VAPOR INVESTIGATION

Soil gas samples were collected at five-feet below ground surface from the temporary vapor

monitoring wells, SG-1 to SG-5, W-2 and W-4, on May 8 and 9, 2017.  Pursuant to the

California Environmental Protection Agency (CalEPA) Department of Toxic Substances Control
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(DTSC) Advisory – Active Soil Gas Investigation (CalEPA, 2015), the soil gas samples were

collected at least two-hours following vapor well installation using direct push technology.

Laboratory analysis of the soil gas samples revealed VOCs including: PCE up to 182 g/m3 (W-

4); benzene up to 18.6 g/m3 (SG-2); toluene up to 38.4 g/m3 (SG-2); methylene chloride up to

24.2 g/m3 (SG-3); and TCFM up to 14.2 g/m3 (SG-4) (Table 2-5 and Figure 2-4).

2.4 PROPOSED DEVELOPMENT

The Site will be developed with a single story commercial/retail building and a multi-story mixed

multi-family residential building along with landscaping and hardscape.  The multi-family

residential units will be constructed above an open-air at-grade parking garage.  Residential

studio, one bedroom and two bedroom apartments will be constructed above the parking garage

(WEST, 2017).  As part of the construction, foundation footings will be excavated between

approximately two-feet and four-feet below ground surface.  Copies of the plans for the proposed

development are included in Appendix A.
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3.0 DATA EVALUATION

Consistent with Regional Water Board guidance, a screening level assessment was performed to

assist in assessing the adequacy of the existing data (Regional Water Board, 2007).  The

screening level assessment consisted of three components: (1) identification of potential

exposure pathways; (2) identification of appropriate screening levels for each media; and (3) a

comparative analysis.  The screening level assessment has been used to evaluate conditions of

potential concern and identify areas for additional investigations, i.e., data gaps.

3.1 SCREENING LEVEL ASSESSMENT

3.1.1 Exposure Pathways Evaluation

Exposure pathways for: PAHs, pesticides and metals in soil; VOCs in soil gas; and VOCs in

groundwater, at the Site have been evaluated to assess the potential impacts to human health and

the environment.  Direct contact and ingestion of soil is identified as complete exposure pathway

for future construction and maintenance workers.  Direct contact and ingestion of soil is not

identified as complete exposure pathway for future occupants due to the proposed hardscapes and

buildings to be constructed on the Site.  Inhalation of VOCs is identified as a potentially

complete exposure pathway for future Site occupants.  Direct exposure to VOCs in groundwater

is not identified as a potentially complete exposure pathway as the Site is served by municipal

water supply (Figure 3-1).

3.1.1.1 EXPOSURE CONCENTRATIONS

The maximum-detected concentrations of the chemicals detected at the Site were used to

compare with the screening levels. The United States Environmental Protection Agency

(USEPA) recommends that maximum beneficial uses of a property be the basis for evaluation.

Based on the development plans for ground floor commercial offices, above grade residential,

parking garage, landscaping and hardscape, the Site soil conditions have been screened using the
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methods described below based on a commercial/construction worker exposure scenario.  The

Site soil gas conditions wee screened based on a residential and commercial exposure scenario.

3.1.1.2 COMMERCIAL/INDUSTRIAL WORKER

The commercial/industrial scenario uses the conservative assumption that on-Site workers spend

all or most their workday outdoors.  The exposure for commercial/industrial workers is presumed

to include: (1) a full time employee of a company operating on-site who spends most of the work

day conducting maintenance or manual labor activities outdoors or (2) a worker who is assumed

to regularly perform grounds-keeping activities as part of his/her daily responsibilities (Regional

Water Board, 2007).  Exposure to surface and shallow subsurface soils (i.e., at depths of zero- to

two-feet below ground surface) is expected to occur during excavation of foundations and

subsurface utilities during Site construction and moderate digging associated with routine

maintenance and grounds-keeping.  The commercial/industrial worker scenario is based on a

worker that is exposed to chemicals at the Site for 24-hours per day during 250-days per year for

25-years.

3.1.2 Identification of Screening Levels

Based on the identified exposure pathways, screening levels were identified for chemicals in soil,

soil gas and groundwater as non-drinking water source.  Chemical-specific screening levels were

developed from concentrations based on published environmental screening criteria.  The

screening levels that were considered include the Regional Water Board Environmental

Screening Levels (ESLs) and the California Department of Public Health (CDPH) maximum

contaminant levels (MCLs).  Exceeding a screening level “does not necessarily indicate that

adverse impact to human health or the environment are occurring, [it] simply indicates that

potential for adverse impacts may exist and that additional evaluation is warranted” (Regional

Water Board, 2007).
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3.1.2.1 REGIONAL WATER BOARD ESLS

The Regional Water Board has identified ESLs for PAHs, pesticides and metals in soil, VOCs in

soil gas and VOCs in groundwater (Regional Water Board, 2016).  The Regional Water Board

ESLs “are intended to be conservative” and “the presence of a chemical at […] concentrations

below the corresponding ESL can be assumed to not pose a significant threat to human health

and the environment.”  While a chemical may be measured at concentrations above the Regional

Water Board ESL, it “does not necessarily indicate adverse effects on human health or the

environment are occurring, rather that additional evaluation is warranted.”  In developing the

ESLs, the Regional Water Board has considered exposure pathways to humans, including

inhalation of VOCs in indoor air from migration of contaminated soil gas.

3.1.2.2 CALIFORNIA DEPARTMENT OF PUBLIC HEALTH – MAXIMUM CONTAMINANT LEVELS

The CDPH MCL is the maximum concentration of a chemical that is allowed in public drinking

water systems.  The MCL is established by either the USEPA or the CDPH.  Currently, there are

fewer than 100 chemicals for which MCLs have been established; however, these represent

chemicals that are thought to pose the most serious risk.

The USEPA guidance for establishing an MCL states that “MCLs are enforceable standards and

are to be set as close to the maximum contaminant level goals (MCLGs) as is feasible and are

based upon treatment technologies, costs (affordability) and other feasibility factors, such as

availability of analytical methods, treatment technology and costs for achieving various levels of

removal.”  The process of determining an MCL starts with an evaluation of the adverse effects

caused by the chemical in question and the doses needed to cause such effects.

The result of this process is a safe dose (the dose thought to provide protection against adverse

effects including a margin of safety), now called a Reference Dose (RfD) by the EPA.  This

evaluation is based on the results of animal experiments, and the research results are extrapolated

to humans using standard EPA methods.
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3.2 COMPARATIVE ANALYSIS

An evaluation between the identified screening levels and the soil laboratory analytical results

was performed to characterize the Site conditions.

3.2.1 Soil Conditions

3.2.1.1 TPH AND VOCS

TPHg was not detected in soil above its laboratory-reporting limit of 1.00 mg/kg.  TPHd was

detected up to 423 mg/kg (boring B-6 at 1-foot below ground surface), above its unrestricted use

ESL of 230 mg/kg but below its commercial ESL of 1,100 mg/kg.  TPHd was not detected in the

soil sample collected from boring B-6 at 2.5-feet below ground surface above its laboratory-

reporting limit of 10 mg/kg.

TPHmo was detected up to 2,000 mg/kg (boring B-6 at one-foot below ground surface) and co-

present with TPHd at 423 mg/kg, below its unrestricted use ESL of 5,100 mg/kg.  TPHmo was

detected in the soil sample collected from boring B-6 at 2.5-feet below ground surface at a lower

concentration of 10.8 mg/kg, below its unrestricted use ESL of 5,100 mg/kg (Table 2-1).

VOCs including benzene, toluene, ethyl benzene, xylenes and MTBE were not detected in the

soil samples collected at the Site above their respective laboratory-reporting limits (Table 2-1).

3.2.1.2 PAHS

Benzo(a)anthracene was reported present in the soil samples up to 311 g/kg (boring B-9 at one-

foot below ground surface), above its unrestricted use ESL of 160 g/kg but below its

commercial ESL of 2,900 g/kg.  Benzo(b)fluoranthene was detected in soil up to 404 g/kg

(boring B-9 at one-foot below ground surface), above its unrestricted use ESL of 160 g/kg but

below its commercial ESL of 2,900 g/kg.  Benzo(a)pyrene was detected in the soil samples
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collected at the Site up to 399 g/kg (boring B-9 at one-foot below ground surface), above its

unrestricted use and commercial ESLs of 16 g/kg and 290 g/kg (Table 2-2 and Figure 2-3).

Dibenzo(a,h)anthracene was detected up to 430 g/kg (boring W-6 at one-foot below ground

surface), above its unrestricted use and commercial ESLs of 16 g/kg and 290 g/kg.

Indeno(1,2,3-c,d)pyrene was detected up to 453 g/kg (boring B-9 at one-foot below ground

surface), which is above its unrestricted use ESL of 160 g/kg but below its commercial ESL of

2,900 g/kg.  Other PAHs were detected in the soil samples collected at the Site but at

concentrations below their respective unrestricted use ESLs (Table 2-2).

3.2.1.3 ORGANOCHLORINE PESTICIDES

The organochlorine pesticides chlordane and 4,4-DDE were detected in the soil samples above

the laboratory-reporting limits.  Chlordane was detected up to 18.4 g/kg (boring W-8 at one-foot

below ground surface), which is below its unrestricted use ESL of 480 g/kg.  4,4-DDE was

detected up to 7.54 g/kg (boring W-5 at one-foot below ground surface), which is below its

unrestricted use ESL of 1,900 g/kg (Table 2-3).

3.2.1.4 METALS

Metals were detected in the soil samples including arsenic and lead.  Arsenic was detected up to

7.21 mg/kg (boring W-2 at one-foot below ground surface), which is consistent with the range of

background arsenic concentrates up to 11 mg/kg for the San Francisco Bay Area (Duverge,

2011).  Lead was detected in soil up to 2,180 mg/kg (boring W-4 at three-feet below ground

surface), which is above its unrestricted use and commercial ESLs of 80 mg/kg and 320 mg/kg

(Table 2-4 and Figure 2-3).  Other metals were detected in the soil samples but at concentrations

below their respective unrestricted use ESLs.
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3.2.2 Soil Gas Conditions

VOCs were detected in the soil gas samples collected at the Site.  PCE was detected up to 352

g/m3 (boring W-4; September 2015), which is above its unrestricted use ESL of 240 g/m3, but

below its commercial ESL of 2,100 g/m3.   However, during the May 2017 investigation, PCE

was detected in the soil gas sample collected from the boring W-4 location at a lower

concentration of 182 g/m3, which is below its unrestricted use ESL of 240 g/m3 (Table 2-5 and

Figure 2-4).

Benzene was detected up to 18.6 g/m3 (boring SG-2), which is below its unrestricted use ESL

of 48 g/m3 (Table 2-5; Figure 2-4).  Toluene was detected up to 38.4 g/m3 (boring SG-2),

which is below its unrestricted use ESL of 160,000 g/m3.  Methylene chloride was detected up

to 24.2 g/m3 (boring SG-3), below its unrestricted use ESL of 510 g/m3.  Other VOCs were

either not detected in soil gas above their respective laboratory-reporting limits or unrestricted

use ESLs (Table 2-5).

3.2.3 Groundwater Conditions

Groundwater samples were collected from borings W-1, W-2 and W-4.  Laboratory analysis of

the groundwater samples did not reveal the presence of TPHg above its laboratory-reporting limit

of 0.050 mg/l.  The VOC PCE was detected up to 0.850 g/l, which is below its MCL of 5 g/l.

Other VOCs were not detected in the groundwater samples above their respective laboratory-

reporting limits (Table 2-6).

3.3 SUMMARY

Based on the findings, lead and PAHs were detected in soil, above their respective unrestricted

use ESLs.  However, the proposed Site development is comprised of: at grade commercial; at-

grade parking garage; hardscapes; and landscaping.  The landscape areas will be over-excavated

and backfilled with clean imported soil.  During construction, soil will be excavated during
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grading, foundation excavations, utility trenching and over-excavation of landscape areas.  The

soil generated during the construction activities will be managed on-Site as engineered fill or for

off-Site disposal.

In addition, PCE was previously detected in soil gas in one sample (W-4 at 352 g/m3) above its

unrestricted use ESL of 240 g/m3 near the proposed elevator and open air parking garage.

However, subsequent sampling conducted in the vicinity of boring W-4 in May 2017 revealed

PCE at a lower concentration of 182 g/m3, below its unrestricted use ESL of 240 g/m3 and

commercial use ESL of 2,100 g/m3.

Following construction, there will be no complete soil exposure pathway for future Site

occupants and maintenance workers as the Site will be covered with buildings and hardscape and

the landscape areas will be over-excavated and backfilled with clean imported soil.  In addition,

due to the soil gas results and the proposed of the open-air parking garage, there does not appear

to be a complete exposure pathway for VOCs in soil gas for future residents.

3.3.1 Site Management Plan

Based on the proposed development plan and the incomplete exposure pathway for future Site

occupants to soil, procedures and protocols for managing soil during construction were

developed.  The soil management procedures and protocols include:  soil handling; construction

worker health and safety protection; proper management of wastes generated from construction

activities; and measures to be used in the event that unexpected contamination is encountered.

3.3.2 Land Use Covenant

Following completion of Site development, a land use covenant (LUC) will be prepared and

recorded with the Alameda County Recorders Office.  The LUC identifies restrictions that are

reasonably necessary to protect human health and safety or the environment due to the presence

of hazardous materials beneath the Site, including but not limited to:
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Site use shall be for industrial, commercial, office space, retail, restaurant, and/or multi-

family residential, in conformance with local zoning code;

All uses and development of the Site shall be consistent with the SMP, which shall be

incorporated into the LUC by reference;

Alameda County Department of Environmental Health (ACDEH) shall have reasonable

access to the Site for the purposes of inspection, surveillance, maintenance, or

monitoring, as provided for in Division 7 of the Water Code; and

No owner or occupant of the Site shall act in any manner that will aggravate or contribute

to the existing environmental conditions of the Site.
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4.0 SOIL MANAGEMENT

The soil management procedures and protocols include: excavation management; off-Site soil

disposal characterization; soil stockpile management; and import material characterization.

Details of the soil management procedures are presented below.

4.1 SITE CONTROL

Access to the Site should be controlled by the contractor to prevent unauthorized entry.  Fencing

and other barricades should be maintained by the contractor, and the construction entrance should

be closed and locked during non-working hours to prevent entrance to the Site by unauthorized

personnel.

4.2 PRE-PROFILE DISPOSAL CHARACTERIZATION

Prior to soil excavation, in-place soil within the proposed garage excavation area should be

sampled for off-Site disposal characterization.  The frequency of sampling and chemical analysis

should be conducted in general following the DTSC’s Information Advisory – Clean Imported

Fill Material (DTSC, 2001) and in accordance with the waste management facility requirements

for soil requiring off-Site disposal.  The final destination of excavated soil should be selected

based on the waste analytical results and acceptance criteria provided by the waste management

facilities.  Details of the sample collection and suite of analyses are presented below.

4.2.1 Soil Sample Collection Methodology

Discrete soil samples should be collected from borings advanced within the proposed excavation

area.  The frequency of samples and suite of analytes for the discrete soil samples are

summarized in Table 4-1.  The laboratory-reporting limits for the chemical analyses should be

less than the Regional Water Board Tier 1 ESLs and/or the waste disposal facility chemical

acceptance criteria.
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4.2.1.1 SAMPLE COLLECTION

Borings should be advanced using direct push or hollow-stem auger drilling equipment operated

by a California C-57 licensed well drilling contractor.  Soil core samples should be collected

continuously using a stainless-steel core barrel outfitted with an acetate liner.  Soil samples for

laboratory analysis should be cut from the acetate liner at six-inch lengths from the target sample

depths (Table 4-1).  The ends of the soil samples should then be covered with Teflon sheets and

plastic end caps, labeled and placed in a cooler with ice for transportation to a CDPH

Environmental Laboratory Accreditation Program (ELAP) certified laboratory for chemical

analysis following ASTM D4840 chain-of-custody protocols.

4.2.1.2 STATISTICAL ANALYSIS

The soil samples results should then be evaluated using the procedures outlined in Test Methods

for Evaluating Solid Waste, Physical/Chemical Methods (SW-846; USEPA, 2007).  USEPA’s

SW-846 identifies that the statistically representative concentration will be used when

characterizing solid wastes with potentially variable concentrations, i.e., the 90 percent upper

confidence level (UCL) concentration.  The 90 percent UCL concentration represents the

concentration that it is expected that 90 out of 100 samples should have concentrations equal to

or less than.  The number of samples and suite of analytes should be determined based on the

nature and source of the contamination and waste facility requirements.

A statistical analysis using a Student’s “t-test” will be performed using the sample results to

determine the 90 percent UCL concentration of the regulated constituents in the samples.  The

results of the sampling should also be evaluated to determine whether an appropriate number of

samples have been collected to characterize the waste using methodologies as outlined in

USEPA’s SW-846. The results of the soil sampling and statistical analysis should be forwarded

to landfills or other appropriate facilities for profiling and acceptance.
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4.3 SOIL HANDLING

Based on the pre-profile characterization, it is anticipated that the excavated soil will be directly

loaded into trucks to off-Site disposal.  The soil should be handled in a manner to minimize the

potential for airborne dust to be generated.  During soil handling, air monitoring should be

conducted and used to confirm the efficacy of soil management procedures.  As appropriate,

procedures should be modified to control emissions of dust.  Disturbed areas that are inactive for

seven days or more should also be wetted to minimize potential airborne entrainment and

generation of dust.  In addition, trucks transporting soil off-Site should not be loaded above the

side or rear of the truck bed.  The truckload should be covered with a tarp prior to leaving the

Site to prevent particulate emissions to the atmosphere.

4.4 EXCAVATION PROCEDURES

Ground cover including pavement and concrete should be removed and recycled in accordance

with California Assembly Bill AB 939.

Excavations exceeding five-feet in depth should be shored and braced to furnish safe and

acceptable working conditions and maintain existing slopes, fills and open excavations pursuant

to CalOSHA requirements.  The bracing should be arranged so as not to place any stress on

portions of the completed work until the general construction thereof has proceeded far enough

to provide ample strength.

In advance of all excavations deeper than five-feet or more, a detailed plan showing the design of

sheeting, shoring, bracing, sloping or other provisions to be made for worker protection from the

hazard of caving ground and protection of structures during the excavation should be prepared.

The shoring plans should be designed to comply with the requirements of Occupational Safety

and Health Administration (OSHA), CalOSHA and the California Business and Professions

Code and should provide adequate ingress and egress from the excavations.
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4.5 SOIL STOCKPILE MANAGEMENT

If necessary, the following procedures should be used for management of soil stockpiles.  The

soil stockpiles should be covered with plastic sheeting to control dust.  Stockpiled areas should

also be bermed to prevent storm water erosion and/or runoff.  Uncovered stockpiles should be

watered pursuant to dust control requirements to minimize airborne particulate emissions.  The

berms surrounding the stockpiled area should be inspected and maintained when the stockpiles

are uncovered and water is applied for dust control.

Any portions of the stockpile not being actively worked on during a given day should remain

covered with plastic sheeting.  Plastic sheeting should be held in place by tires, concrete or other

appropriate weighted material.  Excavations, stockpiles and inactive work areas should be

inspected regularly to assess the potential for dust generation.

4.5.1 Stockpile Sample Collection Methodology

If soil is stockpiled prior to being removed from the Site, discrete samples should be collected

from the stockpiled soil for characterization.  The frequency of sampling will be conducted in

general following the DTSC’s Information Advisory – Clean Imported Fill Material (DTSC,

2001) and in accordance with the waste management facility for soil requiring off-Site disposal.

The discrete soil samples should be collected from at least three to six-inches below the surface

of the stockpile by hand pushing brass-lined tubes into each portion of the stockpile.  The ends of

the brass-lined tubes should be covered with Teflon sheets and plastic end caps, labeled, sealed

in a plastic bag and placed in a chilled ice chest.  Following appropriate sample collection

protocols, the soil samples should be transported to a CDPH ELAP certified laboratory for

chemical analysis, following ASTM D 4840 chain-of-custody protocols.  The stockpiled samples

should be analyzed for the constituents required by the waste management facility for soil

requiring off-Site disposal.
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4.6 OFF-SITE WASTE TRANSPORT

Following acceptance by the disposal facility, the soil should be loaded into trucks operated by

licensed transporters for off-Site disposal.  Non-hazardous soils should be transported off-Site

using appropriate bills of lading.  Hazardous wastes, if present, should be manifested off-Site on

Uniform Hazardous Waste Manifests in accordance with regulatory requirements.

Appropriately, designated and licensed trucks should be used to convey the soil from the Site to

the disposal facilities.

4.7 IMPORT SOIL CHARACTERIZATION

If material is imported onto the Site for backfilling, the import material should be characterized

prior to placed on the Site.  Discrete samples should be collected from the import source for

characterization.  The frequency of sampling and suite of analytes should be conducted in general

following the DTSC’s Information Advisory – Clean Imported Fill Material (DTSC, 2001).  The

analytical results of the import soil samples should be compared to applicable screening criteria

to evaluate whether the material is suitable for import to the Site.

4.8 STORM WATER BEST MANAGEMENT PRACTICES

During Site development activities, storm water best management practices (BMPs) should be

followed in accordance with the contractors Stormwater Pollution Prevention Plan (SWPPP) to

be prepared for the Site.  The BMPs for the Site development activities should include: use of

fiber rolls; inlet protection; stabilized construction entrance; landscape and paving; street

cleaning and catch basin cleaning.

4.9 EQUIPMENT DECONTAMINATION

Equipment that is exposed to Site soil during development activities should be dry brushed

before leaving the Site.  Equipment exiting the Site should be inspected and logged for
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compliance with the Site decontamination requirements.  To minimize the spread of soil,

equipment should be cleaned prior to movement out of active work zones.  The equipment

should be dry-brushed for removal of material from the truck body and tires prior to exiting work

zones.

4.10 RECORDKEEPING

A log sheet should be maintained that documents the date, time, estimated volume,

waste/material, trucking company, driver and vehicles used for the trip.  The log should also

document the decontamination procedures of the trucks.  Log sheets should be kept at the Site.

In addition, copies of bills-of-lading, analytical results representing the load, hazardous waste

manifests (as appropriate), route maps and directions, emergency instructions and contacts will

be carried with each load leaving the Site.

4.11 POST-DEVELOPMENT SOIL MANAGEMENT

This section presents the procedures for the management of soil containing chemical

concentrations above health based screening levels following Site construction activities.  Soil

beneath the marker fabric within the landscape areas and soil beneath buildings and hardscapes

contains chemicals above applicable screening levels.  A geotextile marker fabric will placed at

the base of the landscape area excavations separating the native soil from the imported backfill

material.  The procedures presented below are designed to control the potential exposure to

future maintenance and construction workers due to residual chemicals in soil.

4.11.1 Landscape Area Maintenance

If soil is removed from below the geotextile marker fabric within the landscape areas, the soil

should be stockpiled and characterized for off-Site disposal or, if feasible, replacement in the

excavated area.  Following soil removal and/or replacement, the geotextile marker fabric should

be replaced and the area above the marker fabric backfilled with clean, imported soil.
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4.11.2 Building and Hardscape Area Maintenance

If soil is removed from below buildings and/or hardscapes, the soil should be stockpiled and

characterized for off-Site disposal or, if feasible, reused beneath the hardscape.  Following

completion of soil removal and/or replacement, the excavation areas should be backfilled as

necessary with clean, imported soil and the hardscape replaced.

Site control, disposal characterization, soil handling, excavation procedures, stockpile

management, off-Site disposal transportation, import soil characterization, equipment

decontamination and recordkeeping should be conducted in accordance with procedures and

protocols detailed in Sections 4.1 to 4.10 above.
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5.0 MANAGEMENT OF UNKNOWN CONDITIONS

During construction, previously unknown conditions might be encountered.  The affected media

may include soil as well as materials associated with historical building structures including

underground utilities.

5.1 NOTIFICATION REQUIREMENTS

The ACDEH should be notified if newly found contamination is encountered at the Site.  Initial

identification of hazardous substances should be based on visual or olfactory observations by the

contractor.  However, to protect worker health and safety and to ensure accurate results, after

proper notification, the Project Engineer should be contacted to conduct observations and

sampling of the soil.

5.1.1 Discovery of Newly Found Contaminants

Regarding the discovery of newly found contamination during Site development, the following

actions should be taken.

5.1.1.1 INITIAL DISCOVERY

Upon the discovery of newly found contamination during Site development activities, operations

should cease and the area should be enclosed by the Contractor using suitable barriers, i.e., chain

link fence, fabric fence, etc.  The Project Engineer should make an initial determination within

the field using observations and field equipment.

5.1.1.2 EVALUATION

If the field tests and visual observations do indicate contamination, the Project Manager should

notify the Owner of the initial discovery of newly found contamination.  Samples should be

collected for laboratory analysis and earthwork operations should stop in the area of suspected
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contamination pending review of the laboratory analytical results and approval from the ACDEH

that operations in the area may continue.  Following consultation and coordination with ACDEH

work will resume following appropriate protocols.

5.1.2 Hazardous Substance Release Discovery Notification

In addition, to the notification procedures outlined above, additional notifications may be

applicable as described below.

5.1.2.1 CONDITIONS POSING AN IMMEDIATE THREAT

For life-threatening or serious hazardous materials incidents, local police, fire and rescue services

shall also be contacted by calling 9-1-1.

5.1.2.2 RELEASES TO WATER

For any spill or release of hazardous substances or petroleum hydrocarbons to surface water, the

following numbers shall be contacted immediately upon discovery:

National Spill Response Center: (800) 424-8802;

United States Coast Guard – San Francisco Sector: (415) 399-3547 (if spill is going to

reach navigable waters);

California Office of Emergency Services: (800) 852-7550/(916) 845-8911;

California Regional Water Quality Control Board – San Francisco Bay Region: (510)

622-2300;

Local Emergency Response Agency: 9-1-1; and

ACDEH: (510) 567-6876.
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5.1.2.3 RELEASES TO SOIL

For spills or releases of hazardous substances or petroleum hydrocarbons to soil that are

considered, based on best professional judgment and/or physical evidence (including but not

limited to olfactory, visual, field instrument, and lab data), to be an immediate threat to human

health and the environment, the Project Engineer should be contacted immediately upon

discovery.  The Project Manager should notify the Owner of the spill or release.

5.1.2.4 NON-EMERGENCY HAZARDOUS SUBSTANCE RELEASE REPORT

The procedures for reporting non-emergency hazardous substance releases are:

A property owner or a person who releases or causes a reportable hazardous substance

release shall contact ACDEH by phone and email within 24 hours of discovery of the

release;

A Nonemergency Hazardous Substances Release Report” should be completed; and

The “Nonemergency Hazardous Substance Release Report” shall be mailed to the

ACDEH office at 1131 Harbor Bay Parkway, Alameda, California 94502.
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6.0 HEALTH AND SAFETY

Health and safety procedures have been developed for: workers and the community during Site

development.  A description of the health and safety measures is presented below.

6.1 WORKER HEALTH AND SAFETY

Due to the potential exposure to residual chemicals in soil during Site development activities, a

Health and Safety Plan (HASP) should be prepared and followed by on-Site personnel.  The

HASP addresses the requirements of the OSHA 29 CFR 1910.120 guidelines and Title 8 CCR

Section 5192.  The HASP should be read by Site workers and visitors to apprise them of the Site

conditions and provide instructions for implementing proper safety training and procedures

during development activities.

If unknown contamination is discovered, construction workers that have the potential for

exposure to soil containing chemicals above applicable health protection worker exposure levels

should be at a minimum 40 hour Hazardous Waste Operations and Emergency Response

Standard (“Hazwoper”) trained, with foreman also having additional eight-hour supervisory

training.

As phases of work proceed, the HASP should be updated to reflect: Site organizational structure;

names of key personnel; personnel training requirements; medical surveillance program;

summary of risk assessment; a task-specific hazard analysis; Site control program; personal

protective equipment use; air monitoring plan; decontamination procedures; emergency response

plan; spill containment; Site sanitation facilities; and standard operating procedures.  The

contractor conducting the development activities should also use their Injury and Illness

Prevention Program (IIPP) in conjunction with the HASP.
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6.2 COMMUNITY PROTECTION DURING CONSTRUCTION

During the development of the Site, measures should be taken to control potential risks to the

surrounding community from fugitive dust emissions.  These activities should be implemented

when there is the potential for exposed soil to affect the nearby community.  It is anticipated that

following placement of hardscapes and building pads, monitoring should not be required as there

will not be exposed soil surfaces.  Details of the measures to be implemented during Site

development are presented below.

6.2.1 Dust Mitigation Measures

To address the potential for dust above applicable human health protection thresholds, mitigation

measures will be implemented during construction.  Dust control should be performed by

applying water with a low-pressure spray system.  Low volumes of potable water should be

routinely spread in areas where dust may be generated because of development activities.  If

monitoring indicates that the dust control measures are not adequate, then additional engineering

control measures should be implemented.  These additional measures should include, but are not

limited to: 1) change of work procedures; 2) wetting during of surfaces; and 3) covering of

exposed soil with plastic sheeting; and 4) use of dust palliatives.

6.2.2 Community Protection Action Levels

Based on the potential for dust generation, the California Air Resources Control Board (CARB)

24-hour 10 micron or small dust particulate matter (PM10) California Ambient Air Quality

Standard (CAAQS) concentration of 50 g/m3 was identified as the community protection action

level at the property fence line.  To account for the possible influence of ambient air, wind

direction should be monitored at each perimeter air monitoring stations while conducting the

excavation work on-Site.  If there is an exceedance of the action level, the wind direction should

be noted and mitigation measures described above should be implemented if it is determined that
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excavation activities at the Site are resulting in exceedances of the action level at the Site

perimeter.

6.2.3 Air Monitoring

Real-time air monitoring for respirable dust should be performed during the first three days of

excavation activities when there is the potential to disturb soil.  The objective of the perimeter

air-monitoring program is to protect the health and safety of the nearby community and to

document the effectiveness of the dust control measures.

The Site Health and Safety Officer (HSO) will determine the air monitoring locations based on

Site operations and the location of areas that could be adversely impacted by air emissions.  In

general, real-time monitoring should be conducted downwind and around the perimeter of

relevant activities.  Monitoring locations should be documented on a monitoring log, along with

any concentrations detected.

6.2.3.1 DUST MONITORING

Real-time dust monitors should be used to measure mass concentrations of airborne dust and

provide respirable dust, expressed as concentration of particulates smaller than 10 microns

(PM10) correlated measurements.  A handheld respirable air monitor (mini-RAM) should be used

to provide real-time data on total dust levels as PM10.  Real-time worker dust monitoring should

be performed continuously during work activities where soil disturbance is anticipated,

downwind of active excavations.  Measurements of real-time and time-weighted averages

(TWA) of airborne particulate concentrations should be recorded using a Monitoring Instruments

for the Environment, Inc. (MIE) RAM, model PDR-1000 or equivalent equipment.  The

miniRAM measures the concentration of airborne particulate matter using a high sensitivity

nephelometer (photometer) using a light scatter sensor.  The sensitivity of the miniRAM is

reported to range from 0.001 milligrams per cubic meter (g/m3) to 400 mg/m3.  The miniRAM

should be calibrated daily in the supplied calibration pouch.
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6.2.3.2 REAL-TIME MONITORING

Real-time monitoring should consist of the following activities:

Determine the predominant wind direction;

Place one instrument upwind of Site operations for ambient sampling;

Place one or more instrument(s) downwind of Site operations, at the Site perimeter;

Position the instrument probe near the normal breathing zone and monitor for

approximately five minutes after instrument readings have stabilized; and

Record the following observations and readings in real-time:

o Location;

o Time;

o Site activity;

o Readings;

o Visual observations of dust;

o Site conditions, including current weather conditions; and

o Odors and/or other miscellaneous observations.

The perimeter of the work area should be monitored while relevant activities are being

conducted.  If any readings exceed action levels, work should be stopped, engineering controls

should be implemented and the work and monitoring schedule should be adjusted until

background levels are reached.
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TABLE 2-1
SUMMARY OF SOIL ANALYTICAL RESULTS - TPHS & PVOCS

5th Street and Magnolia Street
West Oakland, California

TPHg TPHd TPHmo Benzene Toluene
Ethyl

Benzene
Xylenes MTBE

(mg/kg) (mg/kg) (mg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg)

B-1 5/8/17 1.5 <1.00 58.3 334 <1.65 <1.65 <1.65 <1.65 <1.65

1 <1.00 10.8 43.8 <1.71 <1.71 <1.71 <1.71 <1.71

2.5 <1.00 <10.0 <10.0 <1.68 <1.68 <1.68 <1.68 <1.68

1.5 <1.00 59.6 498 <1.72 <1.72 <1.72 <1.72 <1.72

3 <1.00 <10.0 <10.0 <1.77 <1.77 <1.77 <1.77 <1.77

B-4 5/8/17 1.5 <1.00 36.3 45.9 <1.57 <1.57 <1.57 <1.57 <1.57

B-5 5/8/17 1.5 <1.00 22.6 77.6 <1.68 <1.68 <1.68 <1.68 <1.68

1 <1.00 423 2,000 <1.85 <1.85 <1.85 <1.85 <1.85

2.5 <1.00 <10.0 10.8 <1.72 <1.72 <1.72 <1.72 <1.72

1.5 <1.00 <10.0 29.3 <1.80 <1.80 <1.80 <1.80 <1.80

2.5 <1.00 <10.0 21.0 <1.81 <1.81 <1.81 <1.81 <1.81

B-8 5/8/17 1.5 <1.00 12.1 64.4 <1.70 <1.70 <1.70 <1.70 <1.70

1 <1.00 63.1 455 <1.79 <1.79 <1.79 <1.79 <1.79

2 <1.00 <10.0 <10.0 <1.65 <1.65 <1.65 <1.65 <1.65

ESLs-Commercial 3,900 1,100 140,000 24,000 4,600,000 22,000 2,400,000 180,000

ESLs-Construction Worker 2,800 880 32,000 1,000 4,100,000 480,000 2,400,000 3,700,000

ESLs-Unrestricted Use 740 230 5,100 230 970,000 5,100 560,000 42,000

Notes:

VOCs: Volatile organic compounds

TPHg: Total petroleum hydrocarbons as gasoline

TPHd: Total petroleum hydrocarbons as diesel

TPHmo: Total petroleum hydrocarbons as motor oil

MTBE: Methyl tert-butyl ether

mg/kg: milligrams per kilogram

µg/kg: micrograms per kilogram

<1.00: Less than the laboratory-reporting limit of 1.00

ESLs: California Regional Water Quality Control Board - San Francisco Bay Region Environmental
Screening Levels, Rev. 3

B-7

B-9

5/8/17

5/8/17

5/8/17

5/8/17

B-6

Petroleum Related VOCs

Date

5/8/17

B-3

Depth
(feet)

Sample ID

B-2

Petroleum Hydrocarbons
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TABLE 2-2
SUMMARY OF SOIL ANALYTICAL RESULTS -  PAHS

5th Street and Magnolia Street
West Oakland, California
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(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg)
W-1 9/17/15 1 <2.50 9.42 5.46 14.8 80 15.6 47.1 209 53.4 36.5 8.07 <2.50 41.8 14 19.3 29.5
W-2 9/17/15 1 <2.50 14.8 10.1 55.1 132 35.8 99.8 255 79.6 59.3 31.5 <2.50 103 26.2 36 97.1
W-3 9/17/15 1 <2.50 11.3 6.73 26 176 27 87.4 240 130 98.1 14.4 23 87.3 12.3 49.2 101
W-4 9/17/15 1 <2.50 32 25.9 105 178 60.7 119 287 91.9 70.6 87 28.2 107 13.9 129 184
W-5 9/17/15 1 <2.50 20.3 18.3 67.5 130 47.2 81.5 159 75.9 26 74 <2.50 99.6 11.4 49.7 127
W-6 9/17/15 1 <2.50 17.7 9.44 36.9 74.5 28.3 44.4 226 40.5 430 28.2 19.5 59.2 11.7 38.3 72.6
W-7 9/17/15 1 <2.50 18.8 15.7 61.2 187 45.2 111 264 97.2 77.3 50.7 9.02 120 13.5 84.2 144
W-8 9/17/15 1 <2.50 13.9 6.45 41.7 134 38.5 78.2 234 80.1 73.1 17.1 13 99.7 23.6 30.9 48.4
B-1 5/8/17 1.5 <2.50 14.2 16.5 42.1 70.5 39.8 24.7 114 46.4 28.4 55.5 <2.50 59.4 5.44 36.1 134
B-2 5/8/17 2.5 <2.50 43.8 98.9 70.9 185 115 74.2 231 165 48.0 321 <2.50 169 103 125 309
B-4 5/8/17 1.5 <2.50 15.4 26.4 41.1 70.1 42.7 33.9 86.3 64.6 28.7 112 <2.50 61.0 7.32 36.2 94.9
B-6 5/8/17 2.5 <2.50 19.6 40.4 22.2 65.8 43.6 21.0 66.5 51.1 14.3 98.2 <2.50 45.1 40.2 33.7 71.1
B-7 5/8/17 2.5 <2.50 14.6 40.3 27.1 36.0 24.9 15.7 47.9 50.2 <10.0 77.4 <2.50 31.4 184 53.5 70.2
B-8 5/8/17 1.5 <2.50 6.46 17.1 21.7 36.2 25.9 17.0 47.5 34.9 22.6 35.0 <2.50 27.7 6.60 19.6 56.6
B-9 5/8/17 1 4.77 97.3 122 311 404 151 399 662 241 216 559 9.07 453 13.0 249 1,720

ESLs-Commercial 5.E+04 -- 2.3E+08 2,900 2,900 29,000 290 -- 3.E+05 290 3.0E+07 3.0E+07 2,900 14,000 -- 2.3E+07
ESLs-Residential 4.E+06 -- 1.8E+07 160 160 1,600 16 -- 2.E+04 16 2.4E+06 2.4E+06 160 3,300 -- 1.8E+06
Notes:

PAHs: Polycyclic aromatic hydrocarbons
µg/kg: micrograms per kilogram

--: Not promulgated
ESLs: California Regional Water Quality Control Board - San Francisco Bay Region Environmental Screening Levels, Rev. 3
<2.50: Less than the laboratory-reporting limit of 2.50

Sample
ID

Date
Depth
(feet)
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TABLE 2-3
SUMMARY OF SOIL ANALYTICAL RESULTS -  PESTICIDES

5th Street and Magnolia Street
West Oakland, California
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(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg)
W-1 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 <12.5 <62.5
W-2 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 17.6 <62.5
W-3 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 <12.5 <62.5
W-4 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 15.2 <62.5
W-5 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 7.54 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 <12.5 <62.5
W-6 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 15.8 <62.5
W-7 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 15.3 <62.5
W-8 9/17/15 1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <12.5 18.4 <62.5

ESLs-Commercial -- -- 2,500 -- -- 160 300 5.8E+06 8,500 170 290,000 12,000 5.8E+06 8,500 -- 5.8E+06 4.8E+06 2,200 2,200
ESLs-Construction worker -- -- 16,000 -- -- 1,000 1,900 1.5E+06 57,000 1,100 74,000 81,000 1.5E+06 57,000 -- 1.5E+06 1.2E+06 14,000 14,000
ESLs-Residential -- -- 550 -- -- 36 67 4.2E+05 1,900 38 21,000 2,700 4.2E+05 1,900 -- 4.2E+05 3.5E+05 480 510
Notes:

µg/kg: micrograms per kilogram
--: not promulgated

ESLs: California Regional Water Quality Control Board - San Francisco Bay Region Environmental Screening Levels
<2.50: Less than the laboratory-reporting limit of 2.50

Pesticides

Sample
ID

Date
Depth
(feet)
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TABLE 2-4
SUMMARY OF SOIL ANALYTICAL RESULTS - METALS

5th Street and Magnolia Street
West Oakland, California
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(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 -- 3.58 -- -- -- -- -- -- 25.9 -- -- -- -- -- -- -- --
3 -- <2.50 -- -- -- -- -- -- 119 -- -- -- -- -- -- -- --
6 -- <2.50 -- -- -- -- -- -- 3.45 -- -- -- -- -- -- -- --
1 -- 7.21 -- -- -- -- -- -- 36.4 -- -- -- -- -- -- -- --
3 <2.50 6.91 1,790 <2.50 <2.50 25.6 3.92 37.7 661 0.38 <2.50 20 <2.50 <2.50 <2.50 28.5 688
6 -- <2.50 -- -- -- -- -- -- <2.50 -- -- -- -- -- -- -- --
1 <2.50 2.61 99.1 <2.50 <2.50 23.1 8.18 40.1 19.6 0.127 <2.50 27.8 <2.50 <2.50 <2.50 43.2 87.1
3 -- <2.50 -- -- -- -- -- -- 169 -- -- -- -- -- -- -- --
6 -- <2.50 -- -- -- -- -- -- 1,360 -- -- -- -- -- -- -- --
1 -- 3.54 -- -- -- -- -- -- 24.7 -- -- -- -- -- -- -- --
3 <2.50 7.17 990 <2.50 <2.50 29.9 6.35 43.4 2,180 0.344 <2.50 34.5 <2.50 <2.50 <2.50 26.7 701
6 -- <2.50 -- -- -- -- -- -- <2.50 -- -- -- -- -- -- -- --
1 -- 5.60 -- -- -- -- -- -- 510 -- -- -- -- -- -- -- --
3 -- <2.50 -- -- -- -- -- -- 50.2 -- -- -- -- -- -- -- --
6 -- <2.50 -- -- -- -- -- -- <2.50 -- -- -- -- -- -- -- --
1 -- 4.34 -- -- -- -- -- -- 25.5 -- -- -- -- -- -- -- --
3 -- 4.36 -- -- -- -- -- -- 316 -- -- -- -- -- -- -- --
6 <2.50 <2.50 36.1 <2.50 <2.50 22.3 <2.50 4.04 7.87 <0.100 <2.50 11.9 <2.50 <2.50 <2.50 15.6 12.8
1 -- 4.90 -- -- -- -- -- -- 18.9 -- -- -- -- -- -- -- --
3 -- 2.50 -- -- -- -- -- -- 199 -- -- -- -- -- -- -- --
6 -- 2.64 -- -- -- -- -- -- 2.87 -- -- -- -- -- -- -- --
1 -- 3.28 -- -- -- -- -- -- 20.1 -- -- -- -- -- -- -- --
3 -- 2.76 -- -- -- -- -- -- 174 -- -- -- -- -- -- -- --
6 -- 2.93 -- -- -- -- -- -- 3.58 -- -- -- -- -- -- -- --

B-1 5/8/17 1.5 -- -- -- -- -- -- -- -- 102 -- -- -- -- -- -- -- --
1 -- -- -- -- -- -- -- -- 107 -- -- -- -- -- -- -- --

2.5 <2.50 4.5 214 <2.50 <2.50 31.4 4.05 30.8 314 0.306 <2.50 18.1 <2.50 <2.50 <2.50 20.8 265
1.5 -- -- -- -- -- -- -- -- 36.5 -- -- -- -- -- -- -- --
3 <2.50 4.02 141 <2.50 <2.50 17.2 7.07 20.2 98.0 0.110 <2.50 15.4 <2.50 <2.50 <2.50 36.1 72.8

B-4 5/8/17 1.5 -- -- -- -- -- -- -- -- 1,080 -- -- -- -- -- -- -- --
B-5 5/8/17 1.5 -- -- -- -- -- -- -- -- 191 -- -- -- -- -- -- -- --

5/8/17

5/8/17

B-2

B-3

9/17/15

9/17/15

W-5

W-6

W-7

W-8

9/17/15

9/17/15

Metals

Sample
ID

Depth
(feet)

Date

W-1 9/17/15

W-3

W-4

W-2 9/17/15

9/17/15

9/17/15
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TABLE 2-4
SUMMARY OF SOIL ANALYTICAL RESULTS - METALS

5th Street and Magnolia Street
West Oakland, California
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(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals

Sample
ID

Depth
(feet)

Date

1 -- -- -- -- -- -- -- -- 43.9 -- -- -- -- -- -- -- --
2.5 <2.50 3.40 104 <2.50 <2.50 30.0 4.39 15.4 206 0.200 <2.50 20.5 <2.50 <2.50 <2.50 22.2 110
1.5 -- -- -- -- -- -- -- -- 76.9 -- -- -- -- -- -- -- --
2.5 -- -- -- -- -- -- -- -- 228 -- -- -- -- -- -- -- --

B-8 5/8/17 1.5 <2.50 3.34 106 <2.50 <2.50 32.8 6.22 18.7 113 0.186 <2.50 20.8 <2.50 <2.50 <2.50 30.2 119
1 -- -- -- -- -- -- -- -- 96.0 -- -- -- -- -- -- -- --
2 <2.50 4.57 122 <2.50 <2.50 43.2 11.5 26.1 13.6 <0.100 <2.50 38.8 <2.50 <2.50 <2.50 36.6 43.9

ESLs-Commercial 470 bg 220,000 2,200 580 1,800,000 350 47,000 320 190 5,800 11,000 5,800 5,800 12 5,800 350,000
ESLs-Residential 31 bg 15,000 150 39 120,000 23 3,100 80 13 390 820 390 390 0.78 390 23,000
Notes:

mg/kg: milligrams per kilogram
--: Not analyzed

<2.50: Less than the laboratory-reporting limit of 2.50
ESLs: California Regional Water Quality Control Board - San Franicsco Bay Region Environmental Screening Levels, Rev. 3

B-6

B-7

B-9

5/8/17

5/8/17

5/8/17
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TABLE 2-5
SUMMARY OF SOIL GAS ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California
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W-1 5 9/17/15 <4.95 <2.07 <6.99 <2.56 <3.88 <2.64 16.7 <3.97 <7.66 <3.47 <4.05 <3.97 <4.88 <5.46 <4.05 9.14 <6.29 <4.62 <5.37 <4.54 <4.54 15.8 <5.46 <7.68 29.4

9/17/15 <24.7 <10.3 <35 <12.8 <19.4 <13.2 <28.1 <19.8 <38.3 <17.4 <20.2 <19.8 <24.4 <27.3 <20.2 <16.0 <31.5 <23.1 <26.9 <22.7 <22.7 <18.8 <27.3 <38.4 224

5/8/17 <4.95 <2.07 <6.99 <2.56 <3.88 <2.64 6.52 <3.97 <7.66 5.07 <4.05 <3.97 <4.88 <5.46 <4.05 <3.19 <6.29 <4.62 <5.37 <4.54 <4.54 <3.77 <5.46 <7.68 45

9/17/15 <24.7 <10.3 <35 <12.8 <19.4 <13.2 <28.1 <19.8 <38.3 <17.4 <20.2 <19.8 <24.4 <27.3 <20.2 <16.0 <31.5 <23.1 <26.9 <22.7 <22.7 <18.8 <27.3 <38.4 352

5/9/17 <9.89 <4.13 <14.0 <5.11 <7.77 <5.28 <11.2 <7.93 <15.3 <6.95 <8.10 <7.93 <9.77 <10.9 <8.09 <6.39 <12.6 <9.24 <10.7 <9.08 <9.08 <7.54 <10.9 <15.4 182

W-7 5 9/17/15 <24.7 <10.3 <35 <12.8 <19.4 <13.2 <28.1 <19.8 <38.3 <17.4 <20.2 <19.8 <24.4 <27.3 <20.2 <16.0 <31.5 <23.1 <26.9 <22.7 <22.7 <18.8 <27.3 <38.4 64

SG-1 5 5/8/17 <4.95 <2.07 <6.99 <2.56 <3.88 <2.64 6.24 <3.97 <7.66 <3.47 <4.05 <3.97 <4.88 <5.46 <4.05 <3.19 <6.29 <4.62 <5.37 <9.08 <9.08 4.86 <5.46 <7.68 109

SG-2 5 5/8/17 <9.89 <4.13 <14.0 <5.11 <7.77 <5.28 <11.2 <7.93 <15.3 <6.95 <8.10 <7.93 <9.77 <10.9 <8.09 18.6 <12.6 <9.24 <10.7 <9.08 <9.08 38.4 <10.9 <15.4 14

SG-3 5 5/9/17 <9.89 <4.13 <14.0 <5.11 <7.77 <5.28 <11.2 <7.93 <15.3 24.2 <8.10 <7.93 <9.77 <10.9 <8.09 <6.39 <12.6 <9.24 <10.7 <9.08 <9.08 <7.54 <10.9 <15.4 <13.6

SG-4 5 5/9/17 <4.95 <2.07 <6.99 <2.56 <3.88 <2.64 14.2 <3.97 <7.66 <3.47 <4.05 <3.97 <4.88 <5.46 <4.05 <3.19 <6.29 <4.62 <5.37 <9.08 <9.08 <3.77 <5.46 <7.68 13.5

SG-5 5 5/9/17 <9.89 <4.13 <14.0 <5.11 <7.77 <5.28 <11.2 <7.93 <15.3 <6.95 <8.10 <7.93 <9.77 <10.9 <8.09 <6.39 <12.6 <9.24 <10.7 <9.08 <9.08 <7.54 <10.9 <15.4 21.3

-- 3.9E+05 -- 160 22,000 4.4E+07 -- 3.1E+05 -- 12,000 7,700 35,000 530 4.4E+06 470 420 290 1,200 3,000 770 3.5E+05 1.3E+06 -- 20 2,100
ESLs-Residential -- 47,000 -- 4.7 2,600 5.2E+06 -- 37,000 -- 510 880 4,200 61 5.2E+05 54 48 33 140 240 88 420 1.6E+05 -- 2.3 240
Notes:

µg/m3: micrograms per meter cubed

<21.8: Less than the laboratory-reporting limit of 21.8 µg/m3

--: not available
ESLs: California Regional Water Quality Control Board - San Franicsco Bay Region Environmental Screening Levels (Rev. 3)

ESLs-Commercial

Sample
ID

Date
Depth
(feet)

W-2 5

W-4 5

(µg/m3)
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TABLE 2-5
SUMMARY OF SOIL GAS ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California

W-1 5 9/17/15

9/17/15

5/8/17

9/17/15

5/9/17

W-7 5 9/17/15

SG-1 5 5/8/17

SG-2 5 5/8/17

SG-3 5 5/9/17

SG-4 5 5/9/17

SG-5 5 5/9/17

ESLs-Residential
Notes:

µg/m3: micrograms per meter cubed

<21.8: Less than the laboratory-reporting limit of 21.8 µg/m3

--: not available
ESLs: California Regional Water Quality Control Board - San Franicsco Bay Region Environmental Screening Levels (Rev. 3)

ESLs-Commercial

Sample
ID

Date
Depth
(feet)

W-2 5

W-4 5
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D
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D
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or

ob
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1,
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T
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be
nz
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e

H
ex
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hl

or
ob

ut
ad

ie
ne

H
el
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m

(%)

<4.60 4.60 19.11 <4.26 <6.87 <4.92 <4.92 <6.01 <6.01 <6.01 <14.8 <10.7 <0.100

<23 <21.7 <21.7 <21.3 <34.3 <24.6 <24.6 <30.1 <30.1 <30.1 <74.2 <53.3 <0.100

<4.60 <4.34 <4.34 <4.26 <6.87 <4.92 <4.92 <6.01 <6.01 <6.01 <7.42 <10.7 <0.100

<23 <21.7 <21.7 <21.3 <34.3 <24.6 <24.6 <30.1 <30.1 <30.1 <74.2 <53.3 <0.100

<9.21 <8.68 <8.68 <8.52 <13.7 <9.83 <9.83 <12.0 <12.0 <12.0 <14.8 <21.3 <0.100

<23 <21.7 <21.7 <21.3 <34.3 <24.6 <24.6 <30.1 <30.1 <30.1 <74.2 <53.3 <0.100

<4.60 <4.34 <4.34 <4.26 <6.87 <4.92 <4.92 <6.01 <6.01 <6.01 <7.42 <10.7 <0.100

<9.21 <8.68 <8.68 <8.52 <13.7 <9.83 <9.83 <12.0 <12.0 <12.0 <14.8 <21.3 <0.100

<9.21 <8.68 <8.68 <8.52 <13.7 <9.83 <9.83 <12.0 <12.0 <12.0 <14.8 <21.3 <0.100

<9.21 <8.68 <8.68 <8.52 <13.7 <9.83 <9.83 <12.0 <12.0 <12.0 <14.8 <21.3 <0.100

<9.21 <8.68 <8.68 <8.52 <13.7 <9.83 <9.83 <12.0 <12.0 <12.0 <14.8 <21.3 <0.100

2.2E+05 4,900 4.4E+05 3.9E+06 210 -- -- -- 1,100 8.8E+05 8,800 -- --
26,000 560 5.2E+04 4.7E+05 24 -- -- -- 130 1.0E+05 1,000 -- --

(µg/m3)
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TABLE 2-6
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California

T
PH
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T
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D
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(mg/l)

W-1 9/17/15 <0.050 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500

W-2 9/17/15 <0.050 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 0.850 <0.500 <0.500 <0.500

W-4 9/17/15 <0.050 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500

220 190 0.5 7.5 21,000 -- 6 -- 5 10 5 6 -- -- 80 200 -- -- 1 0.5 5 5 -- 80 -- 40 -- 5 5 0.5 80 0.05
Notes:

µg/l: micrograms per liter
mg/l: milligrams per liter

<0.500: Less than the laboratory-reporting limit of 0.500
MCLs: Maximum Contaminant Levels

MCLs

Sample
ID

Date

(µg/l)
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TABLE 2-6
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California

W-1 9/17/15

W-2 9/17/15

W-4 9/17/15

Notes:
µg/l: micrograms per liter
mg/l: milligrams per liter

<0.500: Less than the laboratory-reporting limit of 0.500
MCLs: Maximum Contaminant Levels

MCLs

Sample
ID

Date
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<0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500

<0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500

<0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500

-- 0.57 30 20 -- 80 -- 1 -- -- -- -- -- -- -- -- -- 60 -- 5 -- 100 -- 5 0.14 0.17 --

(µg/l)
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TABLE 4-1
PROPOSED PRE-DISPOSAL SOIL LABORATORY ANALYSES

5th Street and Magnolia Street
West Oakland, California

VOCs TPHg
TPHd/
TPHmo

SVOCs Pesticides2 PCBs
Title 22

Metals3,4 Asbestos

USEPA
8260B

USEPA
8015M

USEPA
8015M w/

SGC)

USEPA
8270C

USEPA
8081A

USEPA
8082A

USEPA
6000/ 7000

CARB 435

Soil
Minimum

of 4
samples

X X X X X X X X

Notes:
VOCs: Volatile organic compounds PCBs: Polychlorinated biphenyls
TPHg: Total petroleum hydrocarbons as gasoline SGC: Silica gel cleanup for TPHd and TPHmo
TPHd: Total petroleum hydrocarbons as diesel USEPA: United States Environmental Protection Agency

TPHmo: Total petroleum hydrocarbons as motor oil CARB 435: California Air Resources Board Test Method 435
SVOCs: Semi-volatile organic compounds

1:

2: Reporting limits for pesticides should be 2 micrograms per kilkogram or less
3: Solubility Threshold Limit Concentration (STLC) analysis should be performed if Title 22 Metals analysis detects:

Lead and chromium equal to or greater than 50 mg/kg; Nickel equal to or greater than 250 mg/kg
4: Toxicity Characteristic Leaching Procedure (TCLP) analysis should also be performed if Title 22 Metals analysis detects:

Laboratory reporting limits for the chemical analyses should be less than the disposal facility acceptance criteria
and/or California Regional Water Quality Control Board-San Francisco Bay Region Tier 1 Environmental Screening
Levels

Proposed Laboratory Analyses1

Media
Sample

Frequency
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SITE MANAGEMENT PLAN
5TH STREET AND MAGNOLIA STREET
WEST OAKLAND, CALIFORNIA

FIGURES
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Figure 1-1 SITE LOCATION MAP0 FEET 500
August 2017 5th Street and Magnolia Street, West Oakland, California
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SITE MANAGEMENT PLAN
5TH STREET AND MAGNOLIA STREET
WEST OAKLAND, CALIFORNIA

APPENDIX A

DEVELOPMENT PLANS



SCHEDULE OF MATERIALS AND FURNISHINGS - STREET LEVEL
SYMBOL TYPE MANUFACTURER MODEL MATERIAL COLOR FINISH NOTES

PAVING

PEDESTRIAN
CONCRETE

CAST-IN-PLACE
CONCRETE

PORTLAND
CEMENT

NATURAL MEDIUM
BROOM

BROOM STRIKE PERPENDICULAR
TO DIRECTION OF TRAVEL

SCORED
CONCRETE

HARDROCK
CONCRETE, TYPE
III CEMENT

COBBLE-
STONE 860

LIGHT
BROOM

POURED IN PLACE
CONCRETE

HARDROCK
CONCRETE, TYPE
III CEMENT

COBBLE-
STONE 860

LIGHT
BROOM

PLANTED AREA MARKER
GEOTEXTILE
FABRIC

MIRAFI ORANGE
DELINEATION
NON-WOVEN
TEXTILE OR EQUAL

INSTALL MARKER GEOTEXTILE
FABRIC IN ALL LANDSCAPE AREAS
FOLLOWING OVER-EXCAVATION.
SEE BELOW ND PRIOR TO BACK
FILL

GRAVEL LYNGSO
650.364.1730

TBD PEBBLES TBD

DECOMPOSED
GRANITE

LYNGSO
650.364.1730

GOLD PATH FINES DECOMPOSED
GRANITE

GOLD

WALLS

RETAINING WALL @
WALKWAY

CONCRETE COBBLE-
STONE 860

BOARD
FORMED

USE 4" BOARDS

RETAINING WALL @
PROPERTY LINE

CONCRETE COBBLE-
STONE 860

SMOOTH

SEAT WALL CONCRETE COBBLE-
STONE 860

BOARD
FORMED

USE 4" BOARDS

SITE FURNISHING

ENTRY ELEMENT
WITH OVERHEAD
LIGHTING

CUSTOM CORTEN POSTS
WITH CORTEN
I-BEAMS

TBD TBD SEE  6/L5.02

OVERHEAD LIGHT
POST

CUSTOM RECLAIMED
REDWOOD WITH
GALVANIZED
STEEL

TBD TBD SEE  1/L5.01

BENCH HAGS
TRACEY LYDON
800-879-7730
ALT: FORMS AND
SURFACES

ZETA BENCH,
#8037075

ALT: BALANCE BENCH
(SBBAL-72B)

PINE, STEEL SILVER-
GREY/GALV

FIRE TABLE ROBATA
888.823.8883

ROBATA 72
CONCRETE
P-FIR-ROB72-E

CONCRETE,
STAINLESS STEEL

6' PRE-FAB
PLANTER

TOURNESOL
SITEWORKS
800.542.2282

WILSHIRE
WCR-723042

LIGHTWEIGHT
GFRC

TBD TBD INSTALL PER MANUFACTURER'S
INSTRUCTIONS

DOG WASH TABLE PETLIFT
http://petlift.com/

AQ58K AQUAQUEST
WALK IN BATH

STAINLESS STEEL 57″H x 24.5″W x 60″L x 15″D

BIKE RACK COLUMBIA
CASCADE
800.547.1940

CYCLOOP ARCH
2178-84

1-1/2" I.D. STEEL
PIPE

NATURAL GALVANIZ
ED

IN-GROUND MOUNTED

LIGHTING

UPLIGHT VISTA 5273 5.5 W LED BLACK BEAM SPREAD ANGLE TBD

PATH LIGHT VISTA 5270 4.5W LED BLACK SEE  2/L5.01

LED LIGHT STRIP MODA LIGHTING SUPER NEON X
FLAT

2700K SEE  2/L5.02

STRING LIGHTS

LITESPHERE
LED /
LSL-B-12-WW-C-
12

SHATTERPROOF
POLYCARBONATE

CORD: BLACK
GLOBE: WARM WHITE

12" SPACING

 DRAINAGE, PLUMBING & OTHER

HOSE BIB (SEE MEP DRAWINGS)

LEGEND

GENERAL CONSTRUCTION NOTES

1. ALL WORK SHALL BE PERFORMED IN CONFORMANCE WITH ALL APPLICABLE LOCAL CODES AND ORDINANCES.
2. CONTRACTOR SHALL VERIFY ALL DIMENSIONS, GRADES AND CONDITIONS PRIOR TO COMMENCING WORK AND SHALL NOTIFY THE

LANDSCAPE ARCHITECT OF ANY DISCREPANCIES.
3. SEE CIVIL DRAWINGS FOR ALL GRADING AND DRAINAGE INFORMATION.
4. CONTRACTOR SHALL VERIFY LOCATIONS OF UTILITIES, BELOW GRADE STRUCTURES, APPURTENANCES, AND ALL OTHER EXISTING

CONDITIONS PRIOR TO COMMENCING WORK. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PROTECT ITEMS TO REMAIN
THROUGHOUT THE DURATION OF THE CONTRACT. ANY DISRUPTION OR DAMAGE TO UTILITIES SHALL BE CORRECTED BY THE
CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER.

5. CONTRACTOR SHALL PERFORM ALL PROTECTION, DEMOLITION, REMOVAL AND SITE PREPARATION NECESSARY FOR THE PROPER
EXECUTION OF ALL WORK SHOWN ON THE DRAWINGS AND DESCRIBED IN THE SPECIFICATIONS.

6. CONTRACTOR SHALL REMOVE FROM THE SITE IN A TIMELY MANNER ALL DEBRIS AND UNSUITABLE MATERIAL GENERATED BY THE
CONTRACTOR'S OPERATIONS.

7. ALL WORK SHALL COMPLY WITH LOCAL, STATE AND FEDERAL ADA REQUIREMENTS.
8. CONTACT LANDSCAPE ARCHITECT FOR FINAL INSPECTION OF LANDSCAPE AND IRRIGATION INSTALLATIONS.
9. REFER TO ELECTRICAL DRAWINGS FOR SITE LIGHTING.
10. DIMENSIONS ARE TAKEN OFF FACE OF EXISTING CURB, EXISTING STRUCTURE, OR AS SHOWN ON PLANS.
11. CONTRACTOR TO PLACE A MARKER GEOTEXTILE FABRIC BENEATH THE LANDSCAPE AREAS FOLLOWING OVER-EXCAVATION AND

PRIOR TO IMPORT BACKFILL PLACEMENT.  THIS WILL PROVIDE A BARRIER FOR FUTURE MAINTENANCE WORKERS TO INDICATE THAT
SOIL BELOW THE FABRIC, IF REMOVED, SHOULD BE MANAGED PER THE SITE MANAGEMENT PLAN.

AL ALIGN

CL CENTER LINE

EJ EXPANSION JOINT

EQ EQUAL

PA PLANTING AREA

S.A.D. SEE ARCHITECTURAL DRAWINGS

S.C.D. SEE CIVIL DRAWINGS

S.E.D. SEE ELECTRICAL DRAWINGS

SJ SCORE JOINT

TBD TO BE DETERMINED

TYP. TYPICAL

SHEET INDEX

L0.00 TITLE SHEET & MATERIALS SCHEDULE
L1.00 STREET LEVEL MATERIALS PLAN WEST
L1.01 STREET LEVEL MATERIALS PLAN EAST
L1.02 STREET LEVEL LAYOUT PLAN WEST
L1.03 STREET LEVEL LAYOUT PLAN EAST
L1.04 STREET LEVEL PLANTING PLAN WEST
L1.05 STREET LEVEL PLANTING PLAN EAST
L2.00 2ND LEVEL MATERIALS PLAN EAST
L2.01 2ND LEVEL LAYOUT PLAN EAST
L2.02 2ND LEVEL PLANTING PLAN EAST
L3.00 PLANTING SCHEDULE
L5.00 LANDSCAPE DETAILS
L5.01 LANDSCAPE DETAILS
L5.02 LANDSCAPE DETAILS
L6.00 PLANTING DETAILS

SCHEDULE OF MATERIALS AND FURNISHINGS - 2ND FLOOR BALCONIES
SYMBOL TYPE MANUFACTURER MODEL MATERIAL COLOR FINISH NOTES

PAVING AND SURFACING

PEDESTAL PAVERS BRAVE
JHOVANNY GOMEZ
415.684.1355

PEARL 24" X 24" PORCELAIN OUTDOOR
PAVING

INSTALL PER MANUFACTURER'S
INSTRUCTIONS

PLANTERS

4' PRE-FAB
PLANTER WITH
GREEN SCREEN
VINE SUPPORT

TOURNESOL
SITEWORKS
800.542.2282

WILSHIRE
WCR-483630

LIGHTWEIGHT
GFRC WITH
STEEL SCREEN

TBD TBD INSTALL PER MANUFACTURER'S
INSTRUCTIONS

8' PRE-FAB
PLANTER WITH
GREEN SCREEN
VINE SUPPORT

TOURNESOL
SITEWORKS
800.542.2282

WILSHIRE
WCR-963630

LIGHTWEIGHT
GFRC WITH
STEEL SCREEN

TBD TBD INSTALL PER MANUFACTURER'S
INSTRUCTIONS

ACCESSORIES

VINE TRELLIS TOURNESOL
SITEWORKS
800.542.2282

VERTIGREEN 3D
TRELLIS
VTG3-4848

STEEL WIRE INSTALL PER MANUFACTURER'S
INSTRUCTIONS

 DRAINAGE & PLUMBING

HOSE BIB (SEE MEP
DRAWINGS)
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STREET LEVEL PLANTING SCHEDULE

SYMBOL ABBREV. SCIENTIFIC NAME COMMON NAME SIZE SPACING WATER NOTES

TREES

ACE PAL ACER PALMATUM JAPANESE MAPLE 36" BOX MEDIUM

ACE 'SAN' ACER PALMATUM
'SANGO KAKU' JAPANESE MAPLE 24" BOX MEDIUM

ACE RUB ACER RUBRUM
'ARMSTRONG' UPRIGHT RED MAPLE 36" BOX MEDIUM

BRU CAN BRUGMANSIA X
CANDIDA ANGEL'S TRUMPET MEDIUM

COR AUS
CORDYLINE
AUSTRALIS 'RED
STAR'

RED STAR
CORDYLINE LOW

MAY BOR MAYTENUS BOARIA MAYTEN MEDIUM

MUS BAS MUSA BASJOO JAPANESE FIBER
BANANA HIGH

WAS ROB WASHINGTONIA
ROBUSTA MEXICAN FAN PALM LOW

SHRUBS, PERENNIALS AND VINES

ACE 'ORE' ACER PALMATUM
'ORANGEOLA' JAPANESE MAPLE MEDIUM

ANE HYB ANEMONE X HYBRIDA JAPANESE ANEMONE MEDIUM

ANI FLA ANIGOZANTHUS
FLAVIDUS KANGAROO PAW LOW

BAM MUL BAMBUSA MULTIPLEX
'ALPHONSE KARR'

ALPHONSE KARR
BAMBOO LOW

DOD VIS DODONAEA VISCOSA
'PURPUREA'

PURPLE HOPSEED
BUSH LOW

FIC PUM FICUS PUMILA CREEPING FIG MEDIUM

HEU SAN
HEUCHERA
SANGUINEA
'SPLENDENS'

CORAL BELLS MEDIUM

HEU PAL HEUCHERA 'PALACE
PURPLE'

PALACE PURPLE
CORAL BELLS MEDIUM

2ND LEVEL PLANTING SCHEDULE

SYMBOL ABBREV. SCIENTIFIC NAME COMMON NAME SIZE SPACING WATER NOTES

SHRUBS, PERENNIALS AND VINES

COR GLA CORREA GLABRA 'COLIBAN
RIVER'

COLIBAN RIVER ROCK
FUCHSIA

LOW

SED SAR SEDUM SARMENTOSUM CREEPING STONE CROP LOW

TRA JAS TRACHELOSPERMUM
JASMINOIDES

STAR JASMINE MODERATE

STREET LEVEL PLANTING SCHEDULE, CONTINUED
SYMBOL ABBREV. SCIENTIFIC NAME COMMON NAME SIZE SPACING WATER NOTES

SHRUBS, PERENNIALS AND VINES, CONT.

LIR MUS LIRIOPE MUSCARI CREEPING LILY TURF MEDIUM

MUH CAP MUHLENBERGIA
CAPILLARIS PINK MUHLY LOW

NEP COR NEPHROLEPIS
CORDIFOLIA

SOUTHERN
SWORDFERN MEDIUM

LOT BER LOTUS BERTHELOTII TRAILING LOTUS LOW

OLE 'MON' OLEA EUROPEA
'MONTRA'

LITTLE OLLIE DWARF
OLIVE VERY LOW

POL MUN POLYSTICHUM
MUNITUM

WESTERN
SWORDFERN MEDIUM

SAL MIC SALVIA MICROPHYLLA
'HOT LIPS' HOT LIPS SAGE LOW

SED MOR SEDUM
MORGANIANUM BURRO TAIL LOW

THY 'ARG' THYMUS VULGARIS
'ARGENTIUM'

VARIEGATED SILVER
THYME LOW

TRA JAS TRACHELOSPERMUM
JASMINOIDES STAR JASMINE MEDIUM

WOO FIM WOODWARDIA
FIMBRIATA GIANT CHAIN FERN MEDIUM

PLANTING NOTES

1. All trees shall be of uniform height and form for the species and container size.
2. Final placement of plants shall be reviewed at the site by the Landscape Architect.
3. Install all planting after irrigation system is completed, fully operational, and has been reviewed by

the Landscape Architect.
4. Mulch all newly planted areas with 3" of specified mulch.
5. Remove nursery stakes and tags from trees and shrubs at time of planting.
6. The contractor is responsible for taking soil samples of the topsoil to be used as planting medium for

the project. This includes site soil and imported topsoils. Lab test results and recommendations to be
approved by Landscape Architect prior to soil delivery to site. The Landscape Architect may request
re-testing of delivered import topsoil to verify its conformance to the approved sample. Refer to
specifications for soil testing methodology.

7. Plant schedule is subject to change based on plant availability and existing soil conditions.
8. Listed water requirements are based on water use classification of landscape species as per

WUCOLS III, August 2000, and EBMUD - Plants and Landscapes for summer-dry climates of the
San Francisco Bay Region, 2004)

11. CONTRACTOR TO PLACE A MARKER GEOTEXTILE FABRIC BENEATH THE LANDSCAPE
AREAS FOLLOWING OVER-EXCAVATION AND PRIOR TO IMPORT BACKFILL PLACEMENT.
THIS WILL PROVIDE A BARRIER FOR FUTURE MAINTENANCE WORKERS TO INDICATE THAT
SOIL BELOW THE FABRIC, IF REMOVED, SHOULD BE MANAGED PER THE SITE
MANAGEMENT PLAN. SCALE
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3" MULCH, KEEP AWAY
FROM VINE TRUNK

IRRIGATION BUBBLER,
SEE IRRIGATION PLANS

BUILDING WALL, S.A.D.

VINE SUPPORT PANELL900-3
14

STEEL PLANTERL900-2
6

PLANTING SOIL

SET PLANT WITH ROOT
CROWN 2" ABOVE
FINISH GRADE

FINISH GRADE

3" MULCH, KEEP AWAY
FROM BASE OF TRUNK

ROOTBALL

PREPARED BACKFILL

EXISTING SOIL OR
IMPORT SOIL

MARKER GEOTEXTILE FABRIC.
SEE MATERIALS SCHEDULE

NOTE:
PLANT MOSS IN DIAMOND
(LOZENGE) PATTERN ROW
SPACING: DIMENSION "B" =.86 x "A"

EQUAL "A"

ALTERNATE
ROWS

CENTERED

"B
"

EQUAL

EQUAL

NOTES:
1. FOR PREPARED BACKFILL SOIL

MIXTURE SEE SPECS.
2. INSTALL TREE STAKES AND STRAPS

ONLY TO PROPER LEVEL TO HOLD
TREE UPRIGHT. POSITION STRAPS AT
POINT WHERE THE TREE WILL SNAP
TO UPRIGHT POSITION BY ITSELF
WHEN RELEASED IF TOP IS PULLED
TO ONE SIDE AS IF WIND LOADED. DO
NOT USE STAKES FOR TREES IN
RAISED PLANTERS ON COURTYARD
LEVEL

2"

12
 " 

M
IN

3 X ROOTBALL DIAMETER

PREPARED BACKFILL

ROOTBALL

EXISTING SOIL

(4) 2" DIA. LODGEPOLE PINE
STAKE (STREET LEVEL

ONLY), SET 30" INTO GRADE
OR MIN. 12" BELOW
ROOTBALL; DO NOT

PENETRATE ROOTBALL

3/4" DIA. RUBBER HOSE
COLLAR W/10 GAUGE

GALVANIZED WIRE
LONG ENOUGH TO HOLD

STAKES PLUMB

CROWN OF ROOTBALL TO
BE 2" ABOVE ADJACENT

FINISH GRADE

3" MULCH, KEEP 6"
CLEAR OF TRUNK

BUBBLER IRRIGATION,
2 PER TREE, SEE

IRRIGATION DETAILS

3" WATERING BERM

MARKER GEOTEXTILE FABRIC.
SEE MATERIALS SCHEDULE

NOTES:
1. FOR PREPARED BACKFILL SOIL

MIXTURE SEE SPECS.
2. INSTALL TREE STAKES AND STRAPS

ONLY TO PROPER LEVEL TO HOLD
TREE UPRIGHT. POSITION STRAPS AT
POINT WHERE THE TREE WILL SNAP
TO UPRIGHT POSITION BY ITSELF
WHEN RELEASED IF TOP IS PULLED
TO ONE SIDE AS IF WIND LOADED.

3. SEE TREE IN PAVING DETAIL FOR
STAKING PLAN.

SIDEWALK. S.C.D.

2" DIA. LODGEPOLE
PINE STAKE. SET 30"

INTO GRADE OR MIN.
12" BELOW ROOTBALL;

DO NOT PENETRATE
ROOTBALL

3/4" DIA. RUBBER
HOSE COLLAR W/10

GAUGE GALVANIZED
WIRE LONG ENOUGH

TO HOLD STAKES
PLUMB

CROWN OF
ROOTBALL TO BE 2"

ABOVE ADJACENT
FINISH GRADE

4" PERFORATED PIPE
WITH BLACK CAP,
FILLED WITH  3/4"

CLEAN DRAIN ROCK

2" DIA. LODGEPOLE
PINE STAKES

2"

EQUAL,
TYP.

EQUAL,
TYP.

12
 " 

M
IN

7'-0"

3" PEBBLE MULCH,
KEEP 6" AWAY FROM
TREE TRUNK

IRRIGATION
BUBBLER

CITY STANDARD
CURB. SEE CIVIL
DRAWINGS

3'
-0

"

137°

ROOT BALL

1'-0"

PREPARED BACKFILL

EXISITING SOIL

IMPERMEABLE LINER TO
SEPARATE PLANTING

SOIL FROM COMPACTED
SUBGRADE/EXISTING

SOIL. EXTEND TO BASE
OF PLANTING DEPTH.

DO NOT WRAP BENEATH
ROOT BALL

CITY STANDARD
CURB. SEE CIVIL
DRAWINGS

6'
-0

"

5'-6"1'-6"

R1'-6"

CITY STANDARD
CURB. SEE CIVIL
DRAWINGS

1'-0"

SIDEWALK. S.C.D.

PLAN

SECTION

SHRUB / PERENNIAL PLANTING
SCALE: N.T.S.4 NOT USED

SCALE: N.T.S.1

VINE PLANTING
SCALE: N.T.S.8

NOT USED
SCALE: 1/2" = 1'-0"3RAISED TREE WELL WITH CONCRETE CURB

SCALE: 1/2" = 1'-0"6

GROUND COVER PLANTING
SCALE:  N.T.S.7
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Mirafi®  Orange Delineation Nonwoven Geotextile
for Visual Barrier, Soil Separation and Drainage

TM

Protective & Outdoor Fabrics

Aerospace Composites

Armour Composites

Geosynthetics

Industrial Fabrics

Synthetic Grass

TenCateTM develops and produces materials
that function to increase performance,
reduce costs and deliver measurable results
by working with our customers to provide
advanced solutions.

The Difference Mirafi® Orange Nonwoven
Geotextiles Make:

• Utility Alert.  Mirafi® delineation geotex-
tiles are a visual dig barrier designed to be
placed above underground utilities.

• Contaminated Soils.  Mirafi® delineation
geotextiles separate contaminated soils
from clean soils. 

• Archeological Sites.  Mirafi® delineation
geotextiles assist in the long-term protec-
tion of historical sites.

APPLICATIONS
Mirafi® nonwoven geotextiles are used in a
wide variety of applications in the environ-
mental and general civil markets.  These
include separation, filtration and protection
applications.

Mirafi® delineation geotextiles are is used in
many critical subsurface systems. The use of

this orange delineation fabric allows for safe
excavations where utilities or other sensitive
structures may be buried. The highly visible
orange nonwoven geotextile serves as a
warning to construction workers when the
excavation reaches a buried structure.

Excavation near all utilities, (gas, electric,
water, Cable TV and telephone) is always a
sensitive operation.  The use of Mirafi®

delineation geotextile is a low cost-effective
method of protection.  In addition, lining
trench’s with a geotextile keeps the selected
and costly backfill material separated from
the native subgrade.

Construction in areas where contaminated
soils exist poses risks when trenches or deep
footings need to be excavated.  These risks
are minimized when the Mirafi® delineation
geotextile is placed on the contaminated
soils before the capping of these areas
occurs. The geotextile limits particle move-
ment between the clean new soil and the 
contaminated substrate. The Mirafi® delin-
eation geotextile offers a visual barrier to
future excavations of the contaminated haz-
ard below.

Federal and State laws require that archeo-
logical sites must be protected from adverse
impacts caused by engineering projects.
Many archeological sites throughout the
world are left in place to protect them. In
some cases, after discovery, they are buried.  
Sites can be protected through burial below
an engineered cover, if the engineering proj-
ect does not require excavation. The installa-
tion of Mirafi® delineation geotextile before
the new soil is placed will aide in the long
term protection of these archeological sites.

* These guidelines serve as a general basis for installation.
Detailed instructions are available from your TenCateTM rep-
resentative.

Mirafi® Orange Delineation Geotextiles



Property / Test Method Units 140NL 160N 180N

MECHANICAL PROPERTIES

Grab Tensile Strength
ASTM D4632
Strength @ Ultimate lbs (N) 100 (445) 175 (779) 240 (1068)
Elongation @ Ultimate % 75 75 70
Trapezoidal Tear Strength lbs 50 85 90
ASTM D4533 (N) (223) (378) (400)
CBR Puncture Strength lbs 310 480 630
ASTM D6241 (N) (1380) (2136) (2802)
UV Resistance after 500 hrs. % strength 70 80 80
ASTM D4355

HYDRAULIC PROPERTIES

Apparent Opening Size (AOS) US Sieve 70 100 100

ASTM D4751 mm 0.212 0.15 0.15
Permittivity sec-1 2.4 1.5 1.5

ASTM D4491

Flow Rate gal/min/ft2 175 105 95
ASTM D4491 (l/min/m2) (7130) (4278) (3870)

Packaging
Roll Width ft (m) 15.0 (4.5) 15.0 (4.5) 15.0 (4.5)

Roll Length ft (m) 360 (110) 300 (91) 300 (91) 

Est. Gross Weight lbs (kg) 143 (165) 215 (97) 265 (120)

Area yd2 (m2) 600 (502) 500 (418) 500 (418)

*NOTE: Mechanical Properties and Hydraulic Properties shown are Typical Value.  Apparent Opening Size (AOS) properties shown are Maximum Average Roll Values.
(Values and methods could change without notice)

Mirafi® Orange Delineation Nonwoven Geotextiles
for Visual Barrier, Soil Separation and Drainage

TM
365 South Holland Drive
Pendergrass, GA 30567

Tel  800 685 9990
Tel  706 693 2226

Fax  706 693 4400
www.mirafi.com

Mirafi® Orange Delineation Geotextiles

Cut-off/Inceptor Drain Along a Roadway Or
Another Critical Struction

French Drain Without Pipe Liner Protection Within a Landfill

MIRAFI
Geotextile

AGGREGATE

PAVEMENT

PERFORATED
  PIPE

AGGREGATE

MIRAFI
Geotextile

MIRAFI GEOTEXTILE

WOVEN
GEOTEXTILE

LINER

DRAINAGE LAYER

TenCateTM Geosynthetics North America assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser. TenCateTM Geosynthetics North America disclaims
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course
of dealing or usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as engineering advice. 

Mirafi® is a registered trademark of TenCateTM Geosynthetics North America. © 2010 TenCate Geosynthetics North America
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