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1.0 INTRODUCTION

This Remedial Action Plan (“RAP”) has been prepared by West Environmental Services &

Technology, Inc., (WEST), on behalf of Holliday Development for the 5th Street and Magnolia

Street property located in Oakland, California (“Site;” Figure 1-1).  The Site is to be redeveloped

for mixed commercial retail and multi-family residential use, with landscape areas and

hardscapes.  This RAP presents the proposed remedial actions to address: total petroleum

hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHs) and metals in soil; and volatile

organic compounds (VOCs) in soil gas, during Site construction activities.  The RAP includes: a

summary of the Site investigations; data evaluation and data gap analysis; evaluation of remedial

technologies; and details of the recommended remedial action implementation.

The recommended remedial action includes excavation of soil containing TPH, PAHs and metals

during Site grading, building foundation construction and utility trenches for on-Site reuse as

engineered fill and/or off-Site disposal; vapor mitigation to address VOCs in soil gas; preparation

of a Residual Risk Management Plan (RRMP); and institutional controls (i.e., land use

covenant).  Soil containing TPH, PAHs and metals will also be removed from the landscape

areas to approximately 3-feet below ground surface.  A geotextile marker fabric will then placed

in the landscape areas prior to placement of clean fill for planting.

Approximately 450 cubic yards of soil excavated during mass grading will be placed beneath the

proposed buildings as engineered fill.  Approximately 1,200 cubic yards of soil removed during

excavation for foundations, landscaping and utility trenches will be reused on-Site as engineered

fill and/or transported off-Site for disposal. The extent of the vapor mitigation deployment will

be determined based on the findings of additional soil gas sampling conducted prior to

construction activities.  Implementation of the RAP is being overseen by the Alameda County

Department of Environmental Health (ACDEH).
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2.0 BACKGROUND

2.1 SITE DESCRIPTION AND HISTORICAL USE

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 4-feet below ground surface.  In

August 2015, Caltrans auctioned the Site for redevelopment.  Prior to freeway construction, the

Site was occupied residential dwelling between at least the 1900s to the 1950s.

Historical uses of adjoining properties have included: steam laundry and cleaners (1910s to

1970s); automobile repair (1920s-present); and a gasoline service station (1950s-2000s) (AEI,

2017).  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 Care Services Agency (ACHCSA, 1997).  Investigations of the UST releases at 1211 7th

Street are currently ongoing.

2.2 SITE DEVELOPMENT

The Site will be a mixed-use development comprised of: a single story commercial/retail

building; a multi-story residential apartment building with two elevators; an at-grade open-air

parking garage; landscaping; and hardscape (Figure 2-1; Appendix A).  The residential units will

be constructed above the at-grade open-air parking garage (WEST, 2017).  As part of the

construction, excavation activities will include: mass grading of approximately 450 cubic yards

and reuse on-Site as engineered fill beneath the buildings; removal of approximately 1,200 cubic
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yards for the utility trenches and building wall and column foundation footings for on-Site reuse

or transported off-Site for disposal. Soil will be removed within the footprints of commercial

building, parking garage/residential building and for subsurface utility trenches between

approximately 1-feet and 4-feet below ground surface.  The landscape areas will be completed at

or above final grade.  Additional soil will be removed to accommodate planting of trees within

the at-grade planter areas.  Copies of the plans for the proposed development are included in

Appendix A.

2.3 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS

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, wood, charcoal 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).

2.4 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 2-3 and 2-4.  Cross-sections depicting the proposed building foundations and residual

chemicals to remain in the subsurface following construction are depicted on Figures 2-5 to 2-7.
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2.4.1 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.

2.4.1.1 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

(BaP) up to 119 micrograms per kilogram (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 milligrams per

kilogram (mg/kg) and lead up to 2,180 mg/kg (Tables 2-2 to 2-4).

2.4.1.2 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

micrograms per cubic meter (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.

2.4.1.3 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
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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 micrograms per liter (g/l) (W-2)(Table 2-6).

2.4.2 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 1-foot and 2.5-feet within the

proposed building foundation areas.  Five soil gas samples (SG-1 to SG-5) were collected from

temporary vapor probes installed at approximately 5-feet below ground surface.  In addition,

pursuant to a request by the ACDEH, two soil gas samples were collected from temporary vapor

probes installed near previous soil gas 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.

2.4.2.1 SOIL SAMPLING

2.4.2.1.1 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).

2.4.2.1.2 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); BaP 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).



REMEDIAL ACTION PLAN
5TH STREET AND MAGNOLIA STREET
OAKLAND, CALIFORNIA

6
11/17

2.4.2.1.3 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).

2.4.2.2 SOIL VAPOR INVESTIGATION

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

probes, SG-1 to SG-5, W-2 and W-4, on May 8 and 9, 2017.  The temporary vapor probes were

installed in borings advanced using direct push technology.  The soil gas samples were collected

pursuant to the California Environmental Protection Agency (CalEPA) Department of Toxic

Substances Control (DTSC) Advisory – Active Soil Gas Investigation (DTSC, 2015) guidelines a

minimum of two-hours following vapor probe installation.

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).

2.5 SUMMARY

Based on the investigations conducted at the Site, the contaminants of concern and associated

media include:  TPH, PAHs, pesticides and metals in soil; and VOCs in soil gas.  Laboratory

analysis of groundwater samples collected at the Site did not reveal TPH or VOCs above

applicable screening levels and/or laboratory-reporting limits.
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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 CONCEPTUAL SITE MODEL

Pursuant to the DTSC guidance documents, a CSM has been prepared for the Site (CalEPA,

1999).  The CSM represents the assemblage of the existing Site data and the general physical

conditions that influence contaminant transport.

The CSM presents the primary and secondary sources of TPH, VOCs, PAHs and metals and their

release mechanisms to soil, soil gas and/or groundwater.  The CSM was developed based on:

known historical operations at the Site and adjacent properties; investigation results; properties of

the chemicals present; suspected chemical release mechanisms; transport mechanisms; and

potential exposure scenarios.  The CSM is depicted on Figure 3-1.

3.1.1 Sources of Chemicals

3.1.1.1 HISTORICAL SITE USE

Between at least the 1900s and the 1950s, the Site was comprised of residential dwellings (AEI,

2017).  In the 1950s, the residential buildings were demolished for construction of the Cypress

Freeway.  The Cypress Freeway was an elevated roadway supported on columns.  In 1989, the

Cypress Freeway was damaged during the Loma Prieta Earthquake.  During the 1990s, the

Cypress Freeway structure was demolished.  The support columns were removed to
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approximately 3-feet below ground surface, approximately level with 5th Street.  Approximately

3-feet of fill material appears to have been placed on the Site following the freeway demolition.

The source of the fill material is unknown.  Based on the historical Site use, the presence of TPH,

PAHs, pesticides and lead in Site soil appears attributable to the former residential buildings

(lead-based paint), automobile exhaust from leaded gasoline (aerially-deposited lead) and/or the

fill material.

3.1.1.2 HISTORICAL USE OF ADJOINING PROPERTIES

Between at least the 1920s and the 1970s, commercial laundering and cleaning operations;

automobile repair and a gasoline service station have operated on the adjoining properties to the

north (AEI, 2017).   The laundering and cleaning operations might have used cleaning agents

containing PCE.  The automobile repair operations might have used solvents that contain PCE

for degreasing automobile parts including brakes and engines.  Underground storage tanks

(USTs) were used for gasoline and waste oil storage as part of the gasoline service station.

Releases to soil and groundwater from the USTs were documented in the 1990s.

In addition, wastewaters containing waste cleaners and solvents generated from the laundering

and cleaning operations and the automobile repair operations might have historically been

discharged to the sanitary sewers or to the ground surface.  Investigations conducted at the Site

revealed PCE up to 352 g/m3 in the soil gas sample W-4 advanced near the proposed

commercial building and within the west-central portion of the Site.  Lower concentrations of

PCE were detected between 13.5 g/m3 (SG-4) and 109 g/m3 (SG-1) advanced along the

northern Site boundary with the adjacent commercial operations (Figure 2-4).  However, based

on the Site historical use (residential and Cypress Freeway right-of-way), the source of PCE in

soil gas appears attributable to releases from the historical commercial operations adjacent to the

Site.
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3.1.2 Nature and Extent of Chemicals

3.1.2.1 SOIL

The highest concentrations of TPH, PAHs, pesticides and lead in soil were detected in the

samples collected within the upper 3-feet, within the fill material, at the Site.  TPHd and TPHmo

were detected up to 423 mg/kg and 2,000 mg/kg, respectively in the soils samples collected at 1-

foot below ground surface.  PAHs were detected in soil including BaP up to 399 g/kg in the

sample collected from boring B-9 at 1-foot below ground surface.  Lower concentrations of

PAHs were detected in the samples collected at 2.5-feet below ground surface including BaP up

to 74.2 g/kg.  The pesticides 4,4-DDE and chlordane were detected up to 7.54 g/kg (W-5) and

18.4 g/kg (W-8) in the samples collected at 1-foot below ground surface.  Similarly, the highest

concentration of lead in soil was detected at 2,180 mg/kg (W-4) within the upper 3-feet (Figure

2-3).  Based on the Site conditions and historical Site use, the presence of TPH, PAHs pesticides

and lead in soil appear attributable to the fill material.

3.1.2.2 SOIL GAS

The highest concentration of PCE was detected at 352 g/m3 (September 2017) in the soil gas

sample collected from boring W-4, located within the west central portion of the Site (near the

proposed commercial building; Figure 2-4).  Lower concentrations of PCE were detected at: 109

g/m3 to the north-northeast and adjacent to the northern Site boundary (SG-1; May 2017); up to

224 g/m3 to the northeast within the footprint of the proposed parking garage (W-2; September

2017); 21.3 g/m3 to the east within the footprint of the proposed elevators for the parking garage

and residential building (SG-5; May 2017); less than 13.6 g/m3 to the south (SG-3); and at 14

g/m3 to the west within the footprint of the proposed commercial building (Figure 2-4).

Based on the historical Site use, the source of PCE in soil gas appears attributable to releases

associated with historical uses of the adjoining properties.  The distribution of PCE in soil gas at
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the Site indicates the highest concentration was detected within the western central portion of the

Site.

3.1.2.3 GROUNDWATER

Laboratory analysis of groundwater samples collected from the Site did not reveal TPHg or

VOCs above their respective laboratory-reporting limits; except for PCE at 0.850 g/l in the

sample collected from boring W-2.  Boring W-2 was advanced within the northern central

portion of the Site near the northern Site boundary.  The Site is located hydraulically

downgradient of the adjoining commercial properties as the groundwater flow direction is the

south-southwest.  Based on the groundwater flow direction and the historical Site use, the

presence of PCE in groundwater appears attributable to releases from the upgradient and

adjoining commercial properties.

3.2 SCREENING LEVEL ASSESSMENT

3.2.1 Exposure Pathways Evaluation

Exposure pathways for: TPH, 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 (Figure 3-2).  Direct contact and ingestion of soil is identified as complete

exposure pathway for future construction and maintenance workers.  Direct contact and ingestion

of soil was 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.
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3.2.1.1 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

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.

3.2.1.2 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 between

zero- and 3-feet below ground surface) is expected to occur during excavation of foundations,

subsurface utilities and landscaping areas as part of the Site construction and moderate digging

associated with routine post-construction 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.

3.2.2 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
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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).

3.2.2.1 REGIONAL WATER BOARD ESLS

The Regional Water Board has identified ESLs for TPH, 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.

3.2.2.2 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
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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.

3.3 COMPARATIVE ANALYSIS

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

was performed to characterize the Site conditions.

3.3.1 Soil Conditions

3.3.1.1 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).
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3.3.1.2 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

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).

3.3.1.3 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).

3.3.1.4 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,
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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.

3.3.2 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.  Vinyl chloride was

not detected in the soil gas samples above its laboratory-reporting limits; however the laboratory-

reporting limits for soil gas samples collected from borings W-2, W-4, SG-2, SG-3 and SG-4

were above the Regional Water Board unrestricted use ESL of 4.7 g/m3.  Other VOCs were

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

use ESLs (Table 2-5).

3.3.3 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.
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Other VOCs were not detected in the groundwater samples above their respective laboratory-

reporting limits (Table 2-6).

3.4 DATA GAP ANALYSIS

The findings of the investigations identified:

TPH, PAHs and lead in Site soil above their respective Regional Water Board

unrestricted use ESLs but below their respective Regional Water Board commercial use

ESLs;

The VOC PCE in soil gas above its Regional Water Board unrestricted use ESL but

below its Regional Water Board commercial use ESL near the proposed commercial

building.  PCE was detected in soil gas below its unrestricted use Regional Water Board

ESL near the elevator and proposed at-grade open air parking garage.  Vinyl chloride was

not detected above its laboratory-reporting limits; however, the laboratory-reporting limit

in the soil gas sample collected near the elevator was above the Regional Water Board

unrestricted use ESL; and

TPHg and VOCs were not detected in groundwater above their respective laboratory-

reporting limits and /or applicable screening levels.

Based on the investigation findings, the distribution of TPH, PAHs, pesticides and lead in soil

has been adequately characterized.  However, additional soil gas investigations appear warranted

to further characterize the presence of VOCs near the proposed commercial building and

elevators.  Therefore, additional soil gas sampling to further characterize the extent of VOCs

within the subsurface is needed.
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3.5 SUMMARY

The proposed Site use is a mixed commercial/residential development comprised of: an at-grade

commercial building; and at-grade open-air parking garage with residential units constructed

above the parking garage; landscaping and hardscapes.  Approximately 450 cubic yards of soil

will be excavated during mass grading and placed beneath the proposed buildings as engineered

fill.  Approximately 1,200 cubic yards of soil will be removed during excavation for foundations

(1,100 cubic yards) and utility trenches (100 cubic yards) and will be reused on-Site as

engineered fill and/or transported off-Site for disposal.

The landscape areas will be completed as at-grade or above grade planters.  Soil will be over-

excavated within the at-grade landscaping areas to accommodate tree plantings.  The soil

removed will be reused on-Site as engineered fill or transported off-Site for disposal.  Prior to

planting of the trees and other plants, a marker fabric will be placed within the tree excavations

then backfilled with imported soil.  A marker fabric will also be placed within the at-grade

landscaping areas prior to covering with imported soil.  The remaining portions of the Site will

be completed as hardscapes (i.e., sidewalks, pavers and patios).

PCE was detected in soil gas near: the proposed commercial building up to 352 g/m3  (W-4),

below its commercial use ESL of 2,000 g/m3; and the proposed elevator 21.3 g/m3 within the

parking garage/residential building below its unrestricted use ESL of 240 g/m3.  However,

additional soil gas sampling is needed to further define the extent of PCE in soil gas to the north

and northeast of the proposed commercial building and evaluate the potential presence of vinyl

chloride in soil gas due to elevated detection limits near the elevator for the residential building.
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4.0 EVALUATION OF REMEDIAL TECHNOLOGIES

Pursuant to the requirements of Resolution No. 92-49 Policies and Procedures for Investigation

and Cleanup and Abatement of Dischargers Under Water Code Section 13304, remedial

technologies were identified and evaluated with respect to effectiveness, feasibility and relative

costs of applicable alternative methods for cleanup.  Based on previous analysis of analogous

sites, remedial technologies have been selected.  The selected technologies included: soil

excavation; engineering controls; and institutional controls, to address TPHd, PAHs and lead in

soil; and VOCs in soil gas.  The additional soil gas data, as identified in Section 3.5, will be used

to determine the extent of engineering control deployment to address VOCs in the subsurface.

The supporting rationale for the selected technologies is presented below.

4.1 EXCAVATION

Vadose zone excavation can be an effective technology in removing both source material bound

to geologic material, as well as the gas phase contaminants present in the interstitial soil voids.

Excavation can be accomplished using conventional equipment, including excavators, backhoes

or other equipment.

4.2 ENGINEERING CONTROLS

Engineering controls encompass a variety of barriers (e.g., soil capping, hardscapes, subsurface

venting systems, fences, etc.) to contain or prevent exposure to contamination on a property

(USEPA, 2010).  To address potential direct contact to TPH, PAHs and lead in soil, engineering

controls include placement of excavated soil on-Site as engineered fill beneath buildings and

hardscapes and using marker fabrics to demarcate soil beneath at-grade landscape areas.

To address VOCs in soil gas, engineering controls can include both active and passive

techniques.  Vapor intrusion mitigation may be taken as a proactive measure to avoid a costly
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characterization study (USEPA, 2008) and include passive and active subslab venting/barrier

systems.

4.3 INSTITUTIONAL CONTROLS

Institutional controls are legal and/or physical means of limiting or eliminating potential human

exposures.  Institutional controls include deed restrictions and land use covenants that limit Site

access and land uses to protect human health. Institutional controls also can be effective,

especially, when used in conjunction with other remedial technologies.  In addition, if the

cleanup does not result in unrestricted use, institutional controls can be used to limit potential

exposure to subsurface contaminants by limiting activities on a property.

4.4 PREFERRED REMEDIAL ACTION

Based on the technical analyses, the remedial actions have been selected to address the presence

of TPH, PAHs and lead in soil and VOCs in soil gas.  The remedial actions include:

Excavation of soil containing TPH, PAHs and lead during Site grading, foundation

excavation and utility trenching activities;

On-Site reuse of excavated soil as engineered fill beneath buildings and hardscapes

and/or off-Site disposal of soil generated from the excavations not used as engineered fill;

Placement of a marker fabric within the at-grade landscape planters and backfilling with

clean imported soil;

Installation of subslab vapor mitigation system beneath occupied building(s), elevator

pits, etc., if shown to be necessary, to control vapor intrusion;

Installation of trench dams within utility trenches to control vapor migration, if shown to

be necessary;
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Land use controls to limit exposure to subsurface contaminants to future Site occupants

and workers; and

Preparation of a Residual Risk Management Plan (RRMP), which details the procedures

and protocols for managing soil and soil gas, if needed, during post-construction

maintenance activities.
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5.0 REMEDIAL ACTION IMPLEMENTATION

The preferred remedial actions include: soil excavation and on-Site reuse as engineered fill

and/or off-Site disposal; installation of subslab vapor mitigation system for VOCs; land use

restrictions; and preparation of a RRMP.  The proposed building foundations and vapor

mitigation system areas are depicted on Figure 5-1.  A remedial action implementation plan will

be prepared and submitted to the ACDEH for review and approval providing additional details of

the remedial actions provided below.

Prior to implementation of the remedial actions, the following activities will be conducted:

obtaining necessary permits and agency approvals; conducting proper notification; and obtaining

approval from the ACDEH.  Details of the implementation activities are presented below.

Supplemental soil gas sampling to further characterize the presence of VOCs in the

subsurface;

Excavation of soil containing TPH, PAHs and lead above screening levels during Site

construction activities for reuse on-Site beneath buildings and hardscapes

and/or transported off-Site for disposal;

Placement of a geotextile marker fabric following excavation of soil between 0-feet and

3-feet below ground surface within landscape areas;

Install vapor mitigation system, if required;

Prepare a Residual Risk Management Plan (RRMP) to present the requirements for post-

development soil and vapor mitigation system management;

Record a Land Use Covenant (LUC), which incorporates the RRMP requirements; and

Task 6: Remedial Action Completion Report.
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5.1 TASK 1: SUPPLEMENTAL SOIL GAS SAMPLING

As identified in Section 3.5, additional soil gas samples will be collected to further characterize

the presence of VOCs in the subsurface near the northern and central portions of the Site (Figure

5-1).  The soil gas samples will be collected prior to commencement of Site construction

activities.  The findings from the supplemental soil gas sampling will be forwarded the ACDEH

for review and concurrence on the necessity for vapor mitigation measures.  A work plan

detailing the sample collection methodology and suite of chemicals to be analyzed will be

submitted to the ACDEH for review and approval prior to implementation.

5.2 TASK 2: SOIL EXCAVATION

5.2.1 Permitting and Utility Clearance

Prior to implementation, a Site Management Plan (SMP) will be prepared which details the

procedures and protocols for managing soil during Site construction.  In addition, approvals,

permits and licenses required by local, state and federal agencies, as necessary, will be obtained.

In addition, affected parties will be notified of the scheduled work dates approximately one week

prior to commencing work.

Prior to implementation of the actions, appropriate notifications will be made to USA to locate

and clear work areas for underground utilities at the Site.  The work areas will also be cleared for

underground utilities using a private underground utility locating contractor.

5.2.2 Worker Health and Safety

Due to the potential exposure to TPH, PAHs and lead in soil, prior to Site development activities,

a HASP will be prepared and followed by on-Site personnel.  The HASP will be prepared to

address the requirements of the Occupational Health and Safety Administration (OSHA) 29 CFR

1910.120 guidelines and Title 8 CCR Section 5192.  The HASP will be read by Site workers and
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visitors to apprise them of the Site conditions and provide instructions for implementing proper

safety training and procedures during development activities.

As phases of work proceed, the HASP will 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 will also use their Injury and Illness Prevention

Program (IIPP) in conjunction with the HASP.

5.2.3 Site Preparation

Prior to soil excavation, the asphalt will be removed to expose the underlying soil.  Pursuant to

AB 939 requirements, asphalt will be recycled to the extent possible.  Fencing will also be

installed and maintained around the Site to control unauthorized Site access and provide

protection to the community.

5.2.4 Soil Excavation

The proposed excavation depths will be determined based on the proposed grading and building

foundation plans using hydraulic excavating equipment operated by a California Class A

Hazardous Waste licensed contractor (Figure 5-1; Appendix A).  The excavated soil will then be

temporarily stockpiled on-Site for future placement as engineered fill beneath the buildings and

hardscapes and/or transported off-Site for disposal.

5.2.5 Soil Handling

It is anticipated that the excavated soil will be stockpiled prior to on-Site reuse.  The soil will be

handled in a manner to minimize the potential for airborne dust to be generated.  During soil
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handling, air monitoring will be conducted and used to confirm the efficacy of soil handling

procedures.  As appropriate, procedures will be modified to control emissions of dust.  Disturbed

areas that are inactive for seven days or more will also be wetted to minimize potential airborne

entrainment and generation of dust.

5.2.5.1 AIR MONITORING

Visual and real-time air monitoring for respirable dust will be performed during excavation and

soil handling activities.  The objective of the air-monitoring program is to document conditions,

and as appropriate, adjust work activities to protect the health and safety of the on-Site

construction workers and nearby community.  The real-time dust monitoring will be conducted at

upwind and downwind locations.  The upwind and downwind monitoring locations will be

adjusted, a necessary, depending on the direction of the prevailing winds.

Real-time respirable dust air monitoring will be performed using a Monitoring Instruments for

the Environment, Inc. (MIE) data logging real time monitor, model PDR-1000 respirable air

monitor (RAM) or equivalent.  The PDR 1000 is designed to measure the concentration of

airborne particulate matter using a high sensitivity nephelometer (photometer) using a light

scatter sensor.  Sensitivity of the PDR 1000 is reported to range from 0.001 milligrams per cubic

meter (mg/m3) to 400 mg/m3.  The RAM will be calibrated daily.

5.2.5.1.1 Worker Dust Action Levels

Lead has a California Occupational Safety and Health Administration (CalOSHA) Permissible

Exposure Limit (PEL) of 0.05 mg/m3 and an Action Level (AL) of 0.03 mg/m3. Based on the

maximum concentration for lead in soil at 2,180 mg/kg, approximately 11.5 mg/m3 of total dust

would need to be generated to exceed the lead AL of 0.03 mg/m3 (Appendix B).

Respirable dust has an OSHA PEL of 5.0 mg/m3 and an AL of 2.5 mg/m3.  The respirable dust

action level of 2.5 mg/m3 is below the concentration of total dust needed to exceed the lead AL.
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Therefore, if visible dust is observed, engineering controls, i.e., soil wetting, should be

implemented to control fugitive dust emissions.

5.2.5.1.2 Community Protection

The California Air Resources Control Board (CARB) sets 24-hour 10 micron or smaller dust

particulate matter (PM10) California Ambient Air Quality Standard (CAAQS) concentration of

0.05 mg/m3 at the Site perimeter.  Therefore, engineering controls, i.e., soil wetting, should be

implemented during excavation activities if dust levels at the Site perimeter exceed the CARB

CAAQS concentration.

5.2.5.2 DUST CONTROL

Dust control will be performed by applying water with a low-pressure spray system.  Low

volumes of potable water will be routinely spread in areas where dust may be generated because

of excavation activities.  If monitoring indicates that the dust control measures are not adequate,

then additional engineering control measures will be implemented.  These additional measures

will include, but are not limited to: 1) change of work procedures; 2) soil wetting during and

excavation, stockpiling, backfilling and loading; 3) tarping of trucks; and 4) covering of exposed

excavations and stockpiles with plastic sheeting; and 5) use of dust palliatives.

5.2.6 Geotextile Placement

Following Site grading within the at-grade landscaped areas, a non-biodegradable woven

geotextile fabric (Mirafi Orange Delineation Non-woven Geotextile or equivalent) will be placed

at the base of the tree excavations and landscaping as a marker.  A copy of a geotextile

specification is included in Appendix C.
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5.2.7 Off-Site Soil Disposal

Excavated soil not reused on-Site for engineered fill will be stockpiled, characterized and

profiled for off-Site transportation and disposal.  Procedures for characterizing the excavated soil

are presented below.

5.2.7.1 DISPOSAL CHARACTERIZATION

Samples will be collected to properly characterize the soil prior to off-Site disposal.  The final

destination of excavated soil will be selected based on the waste analytical results and acceptance

criteria provided by the waste management facilities.  The soil samples results will be evaluated

using the procedures outlined in Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods (SW-846).  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

will have concentrations equal to or less than.  The number of samples and suite of analytes will

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 will 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 stockpile soil sampling and statistical analysis will be

forwarded to landfills or other appropriate facilities for profiling and acceptance.
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5.2.7.2 STOCKPILE SAMPLE COLLECTION METHODOLOGY

Discrete samples will be collected from the stockpiled soil for characterization.  The frequency of

sampling will be conducted in general following the California Department of Toxic Substances’

(DTSC) Information Advisory – Clean Imported Fill Material and in accordance with the waste

management facility for soil requiring off-Site disposal.  The discrete soil samples will 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 will 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 will be

transported to a CDPH ELAP certified laboratory for chemical analysis, following ASTM D

4840 chain-of-custody protocols.  The stockpiled samples will be analyzed for the constituents

required by the waste management facility for soil requiring off-Site disposal.

5.2.7.3 OFF-SITE SOIL TRANSPORT

Following acceptance by the disposal facility, the stockpiled soil will be loaded into trucks

operated by licensed transporters for off-Site disposal.  Non-hazardous soils will be transported

off-Site using appropriate bills of lading.  Hazardous wastes will be manifested off-Site on

Uniform Hazardous Waste Manifests in accordance with regulatory requirements.  It is expected

that the excavated soil will be segregated and disposed at Class I and/or Class II waste

management facilities.  Appropriately, designated and licensed trucks will be used to convey the

soil from the Site to the disposal facilities.  In addition, trucks transporting soil off-Site will not

be loaded above the side or rear of the truck bed.  The truckload will be covered with a tarp prior

to leaving the Site to prevent particulate emissions to the atmosphere.

5.2.7.4 RECORDKEEPING

A log sheet will be maintained that documents the date, time, estimated volume, waste/material,

trucking company, driver and vehicles used for the trip.  The log will also document the
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decontamination procedures of the trucks.  Log sheets will 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.

5.2.8 Import Soil Characterization

Imported soil used for backfilling of excavations and landscaping will be characterized prior to

transportation to the Site.  Soil samples will be collected from the off-Site borrow areas for

characterization.  The laboratory analytical results of the soil samples collected from the

proposed borrow areas will be compared to the Regional Water Board Tier 1 ESLs, with

concurrence from the ACDEH.  A summary of the imported fill material soil sample collection

methodology is presented below.

5.2.8.1 SOIL SAMPLE COLLECTION METHODOLOGY

The contractor will identify borrow areas and soil samples will be collected as appropriate.  The

frequency of sampling will be conducted in general following the California Department of

Toxic Substances’ (DTSC) Information Advisory – Clean Imported Fill Material.  The borrow

area soil samples will be collected in pre-cleaned brass liners or glass jars, labeled and placed in

a chilled cooler for transportation to a CDPH ELAP laboratory following ASTM D 4840 chain-

of-custody protocols.  The soil samples will be analyzed for the suite of analytes in accordance

with DTSC’s Advisory for Clean Imported Fill Material.

5.2.9 Soil Stockpile Management

The following procedures will be used for management of soil stockpiles.  The soil stockpiles

will be covered with plastic sheeting to control dust.  Stockpiled areas will also be bermed to

prevent storm water erosion and/or runoff.  Uncovered stockpiles will be watered pursuant to

dust control requirements to minimize airborne particulate emissions.  The berms surrounding
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the stockpiled area will 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 will remain

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

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

regularly to assess the potential for dust generation.  Stockpiles will be inspected daily for proper

cover.

5.2.10  Groundwater Management

While not anticipated, if groundwater is encountered in excavations advanced during Site

development, the groundwater will be removed from the excavations, as necessary, containerized

on-Site and managed for off-Site disposal.  Groundwater management options include off-Site

transportation to an appropriate disposal facility or discharge to the sanitary sewer under a permit

obtained from the wastewater treatment plant in accordance with local permit requirements.

5.3 TASK 3:  VAPOR MITIGATION SYSTEM

A vapor mitigation system will be installed, as necessary; to control subsurface migration of

VOC vapors into future occupied spaces (Figures 5-1 and 5-2).  Based on the findings of the

additional vapor investigation and concurrence with the ACDEH, the vapor mitigation system

will be deployed, if VOCs are detected above applicable screening levels in areas beneath the

proposed commercial or residential buildings (i.e., elevator pit).

The vapor mitigation system will be comprised of a dispersion vent layer and vent riser, vapor

barrier and foundation seals typically installed between the backfill and the floor slab of the

buildings.  Figure 5-2 illustrates a typical design.  Additionally, utility trench vapor dams will be

installed.  The vapor mitigation system will be adaptable for active ventilation, if post-

construction monitoring warrant such modification.  The developer/owner’s licensed professional
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engineer shall prepare engineering drawings and specifications for the vapor mitigation system.

The drawings and specifications will be submitted to the ACDEH for review and approval prior

to installation.  Details of vapor mitigation system are presented below.

5.3.1 Dispersion Vent Layer

A dispersion layer vent system will be installed to provide a higher permeability zone, i.e.,

preferential pathway, for the gas to migrate and vent to atmosphere.  The dispersion layer will be

comprised of a minimum of 4-inches of coarse aggregate meeting ASTM 57, with 85 percent of

the surface consisting of fractured faces.  The coarse aggregate shall have an open gradation with

100 percent passing the 1.5-inch sieve; 95 to 100 percent passing the 1.0-inch sieve; 26 to 60

percent passing the 0.5-inch sieve; 0 to 10 percent passing the No. 4 sieve; and 0 to 5 percent

passing the No. 8 sieve.  A GeoventTM gas venting core or equivalent will be installed within the

dispersion vent layer and connected to a vent riser which will extend vertically to the building

roof (Figure 5-2).  A copy of the GeoventTM specification is included in Appendix C.

5.3.2 Vapor Barrier

The overlying building foundation in conjunction with membranes and other barriers will be used

to retard upward migration of vapors.  The vapor barrier layers will include a permeable vented

zone overlaid with: a 16 mil high-density polyethylene (HDPE) membrane; 40 mil spray applied

asphalt/rubber barrier; and a 100 mil non-woven geotextile.

5.3.2.1 VAPOR BARRIER INSTALLATION

Proper installation of the vapor barrier is essential for optimal performance.  Small imperfections

in the barriers (e.g., due to holes, tears, or incomplete seals at the footings or pipe penetrations)

can provide a migration route for soil gas when buildings are under negative relative pressure

(compared to soil gas pressure).
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The vapor barrier must be tested following construction of the vapor barrier and before the

placement of concrete over the barrier.  The testing will be performed by blowing smoke or some

tracer gas under the membrane. If smoke is detected outside of the barrier, additional measures

will be undertaken.  Methods will be developed to pinpoint imperfections and repair them after

installation, e.g., smoke and/or tracer gas testing.  Once smoke tested and receiving

approval/passing test, the concrete slab/pads may be poured completing the foundation.

The construction will follow quality control procedures, including training of construction

workers, to minimize barrier damage during installation and subsequent construction.  The

installation requirements will include the use of: certified installers; certified inspectors; and

smoke testing.

A construction quality assurance plan (CQA Plan) will be used during the installation and testing

of the vapor barrier.  The CQA Plan will be submitted to ACDEH as part of the engineering

drawings and specifications.  The CQA Plan will follow the applicable ASTM standards for

underslab vapor retarders; including those for material specifications with specific criteria that

the material has to meet; both applicable to new materials as well as materials that are

conditioned or exposed to simulate service conditions; and the placement and installation of the

vapor retarder.  Specifically, the following ASTM standards will be followed, as applicable:

ASTM E1993: Standard Specification for Bituminous Water Vapor Retarders Used in

Contact with Soil or Granular Fill Under Concrete Slabs;

o This covers bituminous membrane water vapor retarders and specifies

requirements for water vapor permeance, tensile strength, puncture resistance, and

thickness.

ASTM E1745:  Standard Specification for Plastic Water Vapor Retarders Used in

Contact with Soil or Granular Fill Under Concrete Slabs;
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o This covers plastic water vapor retarders and classifies the material into either

Class A, B, and C based on: water vapor permeance; tensile strength; puncture

resistance.

o Water Vapor Permeance requirements per ASTM E1745-11 call for a vapor

retarder material to have a maximum permeance rating of 0.1 perms.

ASTM E1643:  Standard Practice for Selection, Design, Installation, and Inspection of

Water Vapor Retarders Used in Contact with Earth or Granular Fill under Concrete Slabs.

5.3.3 Foundation Seals

The design also requires sealing of foundation penetrations.  Penetrations of the foundation

include plumbing, electrical conduits and expansion joints installed during construction.

Improper sealing may also increase operational costs due to excessive indoor air flow relative to

soil gas capture.

5.3.4 Utility Trench Vapor Dams

Vapor dams will be installed in utility trenches that extend beneath the building foundation from

areas outside the perimeter of the buildings to mitigate preferential migration of vapors.  The

trench dams will consist of a cement, bentonite and water slurry or controlled low-strength

material placed within the utility trench extending a minimum of five feet beginning immediately

adjacent to the exterior perimeter of the building foundation and placed a minimum of six inches

above the bottom of the perimeter footing to the base of the trench.

5.3.5 Post-Construction Monitoring

To document the effectiveness of the vapor mitigation system, post-construction sampling will be

conducted.  The sampling will include collection of subslab samples one time prior to building
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occupancy following building completion.  Details of the post-construction monitoring will be

presented in the RRMP to be submitted separately.

5.4 TASK 4: RESIDUAL RISK MANAGEMENT PLAN

The RRMP will be prepared which specifies procedures and protocols for future maintenance

workers for managing soil beneath the buildings, hardscapes and marker fabric.  The RRMP will

be used in conjunction with the installed engineering controls, i.e., vapor mitigation system, to

control potential exposures to chemicals in the subsurface.  The RRMP will be submitted to the

ACDEH for review and approval separately.  Implementation of this RRMP will be the

responsibility of the Site owner including its construction manager, contractors, subcontractors

and future maintenance workers.

5.5 TASK 5: LAND USE COVENANT

Following completion of Site remedial actions, 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:

Site use shall be for 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 RRMP, which shall be

included into the LUC by reference;

No wells for the purpose of extracting water for any use, including but not limited to,

domestic, potable, or industrial uses, shall be allowed on the Site or any portion thereof

unless expressly permitted in writing by the ACDEH;
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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.  All use and development of the Site

shall preserve the integrity of any remedial measures or installations.

5.6 TASK 6: COMPLETION REPORT

Following completion of the remedial actions a report will be prepared that details the RAP

implementation activities.  The report will include:

Introduction and executive summary; including remedial actions, and any changes to the

remedial design or field activities;

Field data sheets with all observations (i.e., notes, charts, sketches, or photographs), air

monitoring results, and a record of field and/or laboratory tests;

Details of the activities, including: soil excavation areas; engineered fill placement areas;

soil disposal documentation; post-grading and foundation excavation soil sample results;

vapor mitigation system installation; trench dam installations; sample locations;

laboratory data certificates; and copies of the chain-of-custody forms; and

Summary of deviations from the RAP.

The Completion Report will be prepared under the supervision of a California Professional Civil

Engineer and Geologist, with appropriate qualifications.
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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)

Commercial
Building

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 <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 0.5 <1.00 <10.0 <10.0 <1.77 <1.77 <1.77 <1.77 <1.77

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

Parking
Garage

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

Parking
Garage

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 0.5 <1.00 <10.0 <10.0 <1.65 <1.65 <1.65 <1.65 <1.65

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

2,800 880 32,000 1,000 4,100,000 480,000 2,400,000 3,700,000

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:

<58.3: Strikethrough indicates to be excavated during Site development

Parking
Garage

Parking
Garage

Landscaping

ESLs-Commercial

Area of
Development

Depth
Relative to
Foundation
/ Slab (feet

below)

Commercial
Building

Elevator

Petroleum Related VOCs

Date

5/8/17

B-3

Depth
(feet)

Sample
ID

B-2

Petroleum Hydrocarbons

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

ESLs-Construction Worker

ESLs-Unrestricted Use

Page 1 of 1



TABLE 2-2
SUMMARY OF SOIL ANALYTICAL RESULTS -  PAHS

5th Street and Magnolia Street
West Oakland, California

Acenaph-
thene

Acenaph-
thylene

Anthracene
Benzo(a)

anthracene

Benzo(b)
fluoran-

thene

Benzo(k)
fluoran-

thene

Benzo(a)
pyrene

Benzo(g,h,i
) perylene

Chrysene
Dibenz(a,h)
anthracene

Fluoran-
thene

Fluorene
Indeno

(1,2,3-c,d)
pyrene

Naphthalene
Phenan-
threne

Pyrene

(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)
Parking
Garage

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

Parking
Garage

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

Commercial
Building

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

Commercial
Building

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

Landscaping 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

Parking
Garage

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

Parking
Garage

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

Parking
Garage

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

Commercial
Building

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

Commercial
Building

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

Lobby 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

Parking
Garage

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

Parking
Garage

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

Parking
Garage

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

Landscaping 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

4.5.E+04 -- 2.3E+08 2,900 2,900 29,000 290 -- 2.6.E+05 290 3.0E+07 3.0E+07 2,900 14,000 -- 2.3E+07
1.0.E+07 -- 5.0E+07 16,000 16,000 150,000 1,600 -- 1.5.E+07 1,600 6.7E+06 6.7E+06 16,000 350,000 -- 5.0E+06
3.6.E+06 -- 1.8E+07 160 160 1,600 16 -- 1.5.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
<2.50: Strikethrough indicates to be excavated during Site development

Depth
Relative to
Foundation/
Slab (feet

below)

ESLs-Commercial

ESLs-Unrestricted Use
ESLs-Contruction Worker

Sample
ID

Date
Depth
(feet
bgs)

Area of
Development

Page 1 of 1



TABLE 2-3
SUMMARY OF SOIL ANALYTICAL RESULTS -  PESTICIDES

5th Street and Magnolia Street
West Oakland, California
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C
hl
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ne

T
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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)
Parking
Garage

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

Parking
Garage

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

Commercial
Building

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

Commercial
Building

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

Landscaping 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

Parking
Garage

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

Parking
Garage

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

Parking
Garage

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

-- -- 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
-- -- 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
-- -- 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
<2.50: Strikethrough indicates to be excavated during Site development

ESLs-Commercial
ESLs-Construction worker
ESLs-Unrestricted Use

Area of
Development

Depth
Relative to
Foundation
/Slab (feet

below)

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

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc

(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 3 -- <2.50 -- -- -- -- -- -- 3.45 -- -- -- -- -- -- -- --
1 -- -- 7.21 -- -- -- -- -- -- 36.4 -- -- -- -- -- -- -- --
3 2 <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 5 -- <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 -- <2.50 -- -- -- -- -- -- 169 -- -- -- -- -- -- -- --
6 5 -- <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 3 -- <2.50 -- -- -- -- -- -- <2.50 -- -- -- -- -- -- -- --
1 -- -- 5.60 -- -- -- -- -- -- 510 -- -- -- -- -- -- -- --
3 -- -- <2.50 -- -- -- -- -- -- 50.2 -- -- -- -- -- -- -- --
6 3 -- <2.50 -- -- -- -- -- -- <2.50 -- -- -- -- -- -- -- --
1 -- -- 4.34 -- -- -- -- -- -- 25.5 -- -- -- -- -- -- -- --
3 -- -- 4.36 -- -- -- -- -- -- 316 -- -- -- -- -- -- -- --
6 3 <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 3 -- 2.64 -- -- -- -- -- -- 2.87 -- -- -- -- -- -- -- --
1 -- -- 3.28 -- -- -- -- -- -- 20.1 -- -- -- -- -- -- -- --
3 -- -- 2.76 -- -- -- -- -- -- 174 -- -- -- -- -- -- -- --
6 3 -- 2.93 -- -- -- -- -- -- 3.58 -- -- -- -- -- -- -- --

Commercial
Building

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

1 -- -- -- -- -- -- -- -- -- 107 -- -- -- -- -- -- -- --
2.5 1.5 <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 0 <2.50 4.02 141 <2.50 <2.50 17.2 7.07 20.2 98 0.110 <2.50 15.4 <2.50 <2.50 <2.50 36.1 72.8

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

Parking
Garage

B-5 5/8/17 1.5 -- -- -- -- -- -- -- -- -- 191 -- -- -- -- -- -- -- --

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 -- -- -- -- -- -- -- --

Parking
Garage

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 -- -- -- -- -- -- -- --
2 0.5 <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

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
140 bg 3,000 42 43 530,000 28 14,000 160 44 1,800 86 1,700 1,800 3.5 470 110,000

31 bg 15,000 150 39 120,000 23 3,100 80 13 390 820 390 390 0.78 390 23,000
Notes: --: Not analyzed ESLs: California Regional Water Quality Control Board - San Franicsco Bay Region Environmental Screening Levels, Rev. 3

mg/kg: milligrams per kilogram <2.50: Less than the laboratory-reporting limit of 2.50 1,080: Strikethrough indicates to be excavated during Site development

ESLs-Unrestricted Use
ESLs-Construction Worker

Parking
Garage
Parking
Garage

Landscaping

ESLs-Commercial

Parking
Garage

Parking
Garage

Commercial
Building

Elevator

Parking
Garage

Commercial
Building

Commercial
Building

Landscaping

Area of
Development

Depth
Relative to
Foundation/
Slab (feet

below)

Parking
Garage

Parking
Garage

W-1 9/17/15

W-3

W-4

W-2 9/17/15

9/17/15

9/17/15

Metals

Sample ID Depth (feet)Date

9/17/15

9/17/15

W-5

W-6

W-7

W-8

9/17/15

9/17/15

B-6

B-7

B-9

5/8/17

5/8/17

5/8/17

5/8/17

5/8/17

B-2

B-3
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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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Parking
Garage

W-1 5 2 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

Parking
Garage

W-7 5 2 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

Parking
Garage

SG-1 5 2 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

Commercial
Building

SG-2 5 4 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

Lobby SG-3 5 2 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

Parking
Garage

SG-4 5 2 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

Elevator SG-5 5 2 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 -- -- 2,100
-- 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 -- -- 240

Notes:

µg/m3: micrograms per meter cubed

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

--: not available
ESLs:

Sample
ID

Date
Depth
(feet
bgs)

(µg/m3)

Depth
Relative to
Foundation
/Slab (feet

below)

Area of
Developmen

t

4
Parking
Garage

W-2 5

2
Commerical

Building

ESLs-Commercial
ESLs-Unrestricted Use

California Regional Water Quality Control Board - San Franicsco
Bay Region Environmental Screening Levels (Rev. 3)

W-4 5
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TABLE 2-5
SUMMARY OF SOIL GAS ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California

Parking
Garage

W-1 5 2 9/17/15

9/17/15

5/8/17

9/17/15

5/9/17

Parking
Garage

W-7 5 2 9/17/15

Parking
Garage

SG-1 5 2 5/8/17

Commercial
Building

SG-2 5 4 5/8/17

Lobby SG-3 5 2 5/9/17

Parking
Garage

SG-4 5 2 5/9/17

Elevator SG-5 5 2 5/9/17

Sample
ID

Date
Depth
(feet
bgs)

Depth
Relative to
Foundation
/Slab (feet

below)

Area of
Developmen

t

4
Parking
Garage

W-2 5

2
Commerical

Building

ESLs-Commercial
ESLs-Unrestricted Use

W-4 5
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H
el

iu
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 -- --

Notes:

µg/m3: micrograms per meter cubed

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

--: not available
ESLs:

(µg/m3)

California Regional Water Quality Control Board - San
Franicsco Bay Region Environmental Screening Levels (Rev.
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TABLE 2-6
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

5th Street and Magnolia Street
West Oakland, California
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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
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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)

Page 2 of 2



REMEDIAL ACTION PLAN
5TH STREET AND MAGNOLIA STREET
OAKLAND, CALIFORNIA

FIGURES



SITE

Figure 1-1 SITE LOCATION MAP0 FEET 500
October 2017 5th Street and Magnolia Street, West Oakland, California
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DATE
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Figure 2-2

October 2017
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100 MIL GEOTEXTILE  NON-WOVEN

40 MIL SPRAY APPLIED MEMBRANE

16 MIL GEOMEMBRANE (HDPE)

GEOTEXTILE

MEMBRANE ON VERTICAL SIDES OF

ELEVATOR PIT BASED ON

POURED-IN-PLACE CONDITION

(OTHER CONFIGURATIONS WITH THE

APPROVAL OF VAPOR BARRIER ENGINEER)

40 MIL SPRAY APPLIED MEMBRANE

100 MIL GEOTEXTILE  NON-WOVEN

STRIP WATERSTOP PER

ARCHITECTURAL DRAWINGS

ELEVATOR PIT

GEOVENT OR

APPROVED EQUAL

12"

3' MAX TRANSITION

8' THICK GRAVEL

 AT VENT PIPE TRENCH

6"

4" Ø CAST IRON PIPE

BELOW SLAB

COMPACTED BACKFILL

AT VENT PIPE

SLAB

2"

SAND

VAPOR BARRIER AT ELEVATOR PIT DETAIL

N.T.S.

GEOTEXTILE

5th and Magnolia Streets
Oakland, California
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ELEVATOR PIT 
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12"

Figure 5-3  
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SUBSLAB VAPOR COLLECTION / VENT RISER DETAIL
N.T.S.

N.T.S.

10’ MIN. AWAY FROM, OR 
AT LEAST 3’ ABOVE ANY 
OPENABLE WINDOW, 
DOOR, OPENING OR AIR 
INTAKE INTO BUILDING, 
OR VENT SHAFT. 3’ MIN. IN 
EVERY DIRECTION FROM 
ANY LOT LINE, ALLEY, 
AND STREET. MIN. 3’ AT 
PARAPET WALL.

VENT SUPPORT AS NEEDED

WALL

TRANSITION: CAST IRON TO STEEL 
OR CAST IRON NO HUB COUPLING

40 MIL SPRAY APPLIED MEMBRANE 

GEOVENT OR APPROVED EQUAL
GEOTEXTILE 

COMPACTED SUBGRADE

4-INCH GRAVEL

WATERSTOP
GAS TIGHT BOOT

PIPE ANCHORS
PER LOCAL 
PLUMBING CODES
(8’ MAX. SPACING)

PIPE FLASHING (TYP.)

CAUTION
VENT RISER

DO NOT
TAMPER

PLACARDS SPACED AT
5’ VERTICAL INTERVALS

TRANSITION TO THREADED STEEL
MIN 6” ABOVE SLAB

WALL

ROOF  

4” DIA. SCHEDULE 40 
THREADED STEEL OR 
CAST IRON NO-HUB 
COUPLING VENT PIPE 
ANCHORED TO WALL 
WITHIN WALL CHASE

3” DIA. CAST IRON PIPE BELOW SLAB. 
WRAP WITH PLUMBERS 1/4” THICK 
STYROFOAM TAPE FROM 4” WIDE ROLLS 
WITHIN SLAB AND SEAL AGAINST THE 
PENETRATION USING TWO 
POLYPROPYLENE CABLE TIES

1.

2.

3.
4.

5.

TERMINATION OF PASSIVE VENT RISER SHALL BE 
AS FOLLOWS.
A. 10’ MIN. AWAY FROM, OR AT LEAST 3’ ABOVE 
ANY OPENABLE WINDOW, DOOR, OPENING OR AIR 
INTAKE, OR VENT SHAFT.
B. 3’ MIN. IN EVERY DIRECTION FROM ANY LOT 
LINE, ALLEY, AND STREET.
C. EXTEND THROUGH THE VENT FLASHING. 12” 
MIN. ABOVE THE ROOF, AND 3’ MIN. FROM ANY 
PARAPET OR BUILDING WALL.
WRAP ALL PIPING WITH APPROVED MATERIAL 
THROUGH THE CONCRETE SLAB OR FLOOR.
SUPPORT ALL PIPING PER PLUMBING CODES.
AIR TEST AT 5 PSIG FOR 15 MINUTES. TEST FROM 
TEST TEE THRU ROOF VIA PRESSURE GAUGE 
LOCATED AT ROOF VENT.
VENT RISER SHALL BE FINISHED WITH ROOF 
JACK SIMILAR TO SANITARY VENT.

NOTES:

100 MIL NON-WOVEN 
GEOTEXTILE

16 MIL GEOMEMBRANE-HDPE
2-INCH SAND

4-INCH PORTLAND CEMENT
CONCRETE FLOOR

SUBSLAB VAPOR COLLECTION / VENT RISER LOCATIONS

48”

CONCEPTUAL  VMS  
VENT RISER

5th and Magnolia Streets 
Oakland, California

TRANSITION COUPLING

Figure 5-4

October 2017



REMEDIAL ACTION PLAN
5TH STREET AND MAGNOLIA STREET
OAKLAND, CALIFORNIA

APPENDIX A

DEVELOPMENT PLANS































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
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WIRE LONG ENOUGH
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FINISH GRADE

4" PERFORATED PIPE
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 " 
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REMEDIAL ACTION PLAN
5TH STREET AND MAGNOLIA STREET
OAKLAND, CALIFORNIA

APPENDIX B

CALCULATIONS



TABLE B-1
WORKER AND COMMUNITY PROTECTION ACTION LEVELS

5th and Magnolia Streets
Oakland, California

Cal OSHA
PEL

 (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

Lead (Max Concentration) 2,180 0.05 -- --           0.03 23 11.5

Respirable Dust (Worker) -- 5 -- --             2.5              5.0 2.5

Respirable Dust (Perimeter) -- -- 0.15 0.05           0.05            0.05 0.05

Notes:
mg/kg: milligrams per kilogram

mg/m3: milligrams per cubic meter
OSHA: Occupational Safety and Health Administration
PEL: Permissible Exposure Limit
TWA: Time weighted average for an 8-hour work shift, 40-hour work week

b: California Ambient Air Quality Standards (CAAQS) is 0.05 mg/m3 for a 24-hour period and 0.02 mg/m3 for an annual
arithmetic mean.

Action
Level

MiniRam Real Time Air
Measurements

Dust
Threshold

Dust Action
Level

Chemicals of  Concern
Soil RME

Threshold Limits

NAAQSa CAAQSb

a: National Ambient Air Quality Standards (NAAQS) is 0.15 mg/m3 for a 24-hour period; and 0.05 mg/m3 for an annual
arithmetic mean
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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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DESCRIPTION
GeoVent™ consists of a three-dimensional vent core that is wrapped in a non-woven, needle-
punched filter fabric.

GEOVENT End Outlets are available for use in conjunction with GEOVENT active/passive gas 
venting systems.

APPLICATION
GeoVenttM is designed for use in the following application:
• An active or passive venting when used with CETCO vapor intrusion mitigation systems.

BENEFITS
• Installed directly on subgrade eliminating trenching and potential interference or damage 

to existing underground utilities
• Placed in closer proximity to the vapor intrusion barrier allowing for more effective venting 

of any accumulated gas
• Greater opening area per lineal foot of pipe and integral filter fabric allows for higher 

ventilation efficiency

GEOVENT™
ACTIVE/PASSIVE GAS VENTING SYSTEM

PHYSICAL PROPERTIES
CORE PROPERTY TEST METHOD RESULT

Compressive Strength ASTM D 1621 8,500 - 11,000 psf (407 - 527 kN/m2)

Thickness ASTM D 1777 1.0 in. (2.54 cm)

Flow Rate (Hydraulic gradient = .1) ASTM D 4716 30 gpm/ft width (372 lpm/m)

PACKAGING
GeoVenttM  is available in the following packaging option: 
• 1 ft. x 165 ft. (0.3 m x 50 m) Rolls

TESTING DATA

GeoVent™ allows for ease of installation 
directly on the subgrade, eliminating the need 
for costly and labor-intensive trenching.

FABRIC PROPERTY TEST METHOD RESULT

A.O.S. ASTM D 4751 70 US Sieve (0.212 mm)

Grab Tensile Strength ASTM D 4632 100 lbs. (0.45 kN)

CBR Puncture Strength  ASTM D 6241 250 lbs. (1.11 kN)

Flow Rate ASTM D 4491 140 gpm/ft2 (5,704 lpm/m2)

GeoVent™ allows for ease of installation 
directly on the subgrade, eliminating the need 
for costly and labor-intensive trenching.

© 2014 CETCO. IMPORTANT: The information contained herein supersedes all previous printed versions, and is believed to be 
accurate and reliable. For the most up-to-date information, please visit www.CETCO.com. CETCO accepts no responsibility for 
the results obtained through application of this product. CETCO reserves the right to update information without notice.

North America: 847.851.1800 | 800.527.9948 | www.CETCO.com

TECHNICAL DATA
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