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Executive Summary

This Draft Final Remedial Action Plan (RAP) was prepared on behalf of the Pacific Gas and Electric
Company (PG&E) for the Northeast Area of the Potrero Power Plant Site (Site) and a portion of the
southeast area of the Pier 70 property located in San Francisco, California. The purpose of this RAP is to
present the preferred upland remedy and its conceptual design. The preferred upland remedy was
proposed in the “Northeast Area of the Potrero Power Plant and a Portion of the Southeast Area of Pier
70 Feasibility Study” (FS; Haley & Aldrich, 2012), which was approved by the California Regional Water
Quality Control Board, San Francisco Bay Region (Water Board) in December 2012.

The Site has been used by various commercial entities beginning in the 187
[AMEC], 2010a) and continuing to the present. Historical commercial us€s

volatile organic’compounds (VOCs), primarily benzene, toluene, ethylbenzene, and xylene. Fill material
was placed on BayMud teeéxtend the uplands. The historical fill contains arsenic, cadmium, and lead,
which exceed soil screening levels and are also COPCs.

Dense non-aqueous phase liquid (DNAPL) is also present in subsurface soil at the Site associated with
the former MGP operations. The conceptual site model (CSM) for DNAPL distribution concludes that
continuous DNAPL has accumulated and generally remains confined within depressions in the Bay Mud
underlying the fill that was placed to extend the uplands bayward. Discontinuous DNAPL generally
resides within the fill above and extends laterally beyond the areas of continuous DNAPL. Additional
investigations were undertaken to refine the limits of continuous and discontinuous DNAPL. The results
of these studies were submitted to the Water Board in a memorandum dated 11 July 2013 (Haley &
Aldrich, 2013a), and approved by the Water Board on 23 August 2013.

The CSM also concludes that groundwater flowing through impacted soils may acquire site-related
COPCs, particularly when in contact with discontinuous DNAPL just above continuous DNAPL, where
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pore space not occupied by DNAPL allows groundwater flow. The CSM also attributes the widespread
extent of metals and other COPCs, including PAHs, to the historical fill as well as historical industrial
operations.

A baseline human health risk assessment and baseline terrestrial ecological risk assessment were
performed for the Northeast Area. The risk assessments resulted in the following conclusions:

* There are no current potential risks to human health or ecological receptors on the uplands
under current conditions. Should the current durable covers consisting of buildings, pavement,
or hardscape stone/gravel be removed, shallow soils may pose a potentially unacceptable
exposure risk to human health throughout the Northeast Area and a portion of the southeast
area of Pier 70 for future workers. However, with the possible exception of the former sugar

exposure pathways to future Site workers or
future construction workers to groundwsa

Upon consideratio
potential future’si

were evaluated in‘détail based on their short-term effectiveness; long-term effectiveness; reduction of
toxicity, mobility, or volume through treatment; compliance with ARARs; implementability; overall
protectiveness of human health and the environment; cost; and sustainability.

The preferred alternative, based on the conclusions of the FS comparative analysis, is Alternative 5a,
which includes excavation of continuous DNAPL on the southeast portion of Pier 70, in-situ solidification
(1SS) of the continuous DNAPL areas within the Northeast Area, installation or maintenance of durable
covers over areas of discontinuous DNAPL, institutional controls, and long-term groundwater
monitoring.
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Pursuant to or in parallel to the FS, PG&E conducted additional pre-design studies including treatability
studies (Haley & Aldrich, 2011; 2014a) and a field pilot test (Haley & Aldrich, 2014b) to evaluate site
conditions for ISS, and develop design parameters.

The future development activities and their timing for the Northeast Area of the Site have not been
determined at this time. However, according to NRG, future redevelopment being considered could
potentially include mixed uses such as industrial, commercial, high-density residential, and open space
including parks, consistent with existing and proposed development in the surrounding area. PG&E’s
agreement with the Southern Company (predecessor of NRG) is to remediate the Site to industrial or
like use conditions. However, the preferred remedial alternative accommodates flexibility for the
potential mixed uses listed above, subject to a land use covenant between the Water Board and NRG,
which will be part of the final remedy. Any different future land use must be approved by the Water
Board.

The portion of the Pier 70 property impacted by former MGP operatigns\i Ii o'gpproximately 2.3

sioned as.an open green
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1. Purpose and Scope

Haley & Aldrich, Inc. (Haley & Aldrich) has prepared this Draft Remedial Action Plan (RAP) on behalf of
Pacific Gas and Electric Company (PG&E) to present the preferred upland remedy and its conceptual
design for the Northeast Area of the Potrero Power Plant Site (Site) and a portion of the southeast area
of the Pier 70 property located in San Francisco, California. These two areas are highlighted on the Site
location map (Figure 1). The preferred upland remedy was proposed in the “Northeast Area of the
Potrero Power Plant and a Portion of the Southeast Area of Pier 70 Feasibility Study” (Haley & Aldrich,
2012), hereafter referred to as the feasibility study (FS), which was approved by the California Regional
Water Quallty Control Board San Francisco Bay Region (Water Board) in December 2012 The Northeast

plant (MGP) at the Site (see Sectlon 2.
this RAP will be compatible-w

igation measures and monitoring to support a Mitigated Negative
ND/IS) under the California Environmental Quality Act (CEQA).

remedial actions, and m
Declaration/Initial Stud

The information in this RAP is presented as follows:

® Section 1—Purpose and Scope

* Section 2 — Background

* Section 3 — Site Geology and Hydrogeology

* Section 4 — Nature and Extent of Environmental Impacts

* Section 5 — Risk Assessments and Remedial Action Objectives

® Section 6 — Summary and Evaluation of Alternatives
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* Section 7 — Preferred Remedial Alternative and Implementation Plan
* Section 8 — Mitigation Measures and Post-Remediation Monitoring
* Section 9 — Control Plans

e Section 10 — Implementation Schedule

e Section 11 — Public Participation in the RAP Process
Supporting documentation and reports are included in appendices to this RAP:

e Appendix A — Upland Remedy Pre-Design Investigation Report, Northeast Area of the Potrero
Power Plant Site and a Portion of the Southeast Area of Pier 70 (Haley & Aldrich, 2014a)

* Appendix B — In-situ Solidification Field Pilot Test Summary Repofrt; he
Potrero Power Plant Site (Haley & Aldrich, 2014b)

* Appendix C — Administrative Record

* Appendix D — CEQA Documentation
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2. Background

This section presents relevant background information used to develop this RAP. The summary below
provides an overview of the physical setting, relevant historical information, on- and off-Site potential
future development activities, previous investigations, and the Site-related Administrative Record.

2.1 SITE LOCATION

The Site, as shown on Figure 1, is located in a waterfront commercial/industrial area of San Francisco,
south of the central business district on the western shore of the San Francisco Bay (Bay). The Northeast

plant, an 8-acre Electrical Switchyard/Gas Load Center/General Construg
acre Hoe Down Yard used to store and stage material. The 22-acre po

across the Site is approximately 25 feet. The Si
industrial properties to the south, the BayA

historical (prior to ~1970) structures. The Unit 3 power generation operation began in 1965 and was
shut down in March 2011. Each of these commercial uses is discussed in more detail below.

MGP Facilities

In 1872, City Gas Company began operating the Potrero MGP in the northern portion of the PPP
property, as shown on Figure 2. Three distinct processes were used to manufacture gas at the MGP
facility over its period of operation: coal gasification, carbureted water gasification, and oil gasification.
Historical structures associated with the former MGP operations included gas holders, coal sheds and
bunkers, gas producers and purifiers, retorts, lampblack storage/holding pits and other facilities, and oil
tanks, as well as wharves extending across the shoreline into the Bay (Figure 2).

The following lists the chronology of MGP operations through time:
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1. 1872 through 1888 Coal Gas

2. 1888 through 1906 Coal Gas and Carbureted Water Gas
3. 1906 through 1915 Carbureted Water Gas and Oil Gas
4. 1915 through 1929 Oil Gas

PG&E acquired the Potrero MGP in 1906 and operated the plant until 1930, when the plant was placed
on standby upon arrival of natural gas in the area. The MGP facilities were dismantled in the early 1960s.
As discussed in Section 4, historical releases of coal tar, lampblack, and residuals from the former MGP
operations have impacted soil and groundwater at the Site and at a portion of the seutheast area of Pier

manufactured gas. The fouhdation of one of these gas holders is within the Station A area, the other is
northwest of the Statjen A area. After MGP operations ceased, it is likely that the gas holders were
subsequently used-for the storage of natural gas for Station A electricity generation until the 1960s. The
gas holders were decommissioned and removed by the late 1970s. Station A was decommissioned in
1979 and partially demolished in 1981. The remainder of the Station A building is currently vacant,
locked, and has restricted access. PG&E recently re-acquired a small portion of the Station A area (1.4
acres) and is in the process of building a gas-insulated substation.

Power Generation (Unit 3)
In 1951, PG&E occupied the former sugar refinery’s property north of 23" Street and in the early 1960s

began construction of the existing Power Building Unit 3 on the eastern side of the former sugar refinery
property. Construction of Unit 3, a natural gas and steam plant, was completed by 1965. PG&E sold the
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power generation facilities to Southern Energy (a predecessor of NRG) in 1999. The power generation
Unit 3 was shut down in March 2011.

2.2.2 Pier 70 Property

Since the 1890s, the southeast area of the Pier 70 property has been used to manufacture, maintain,
and repair marine vessels by companies including Union Iron Works, Bethlehem Steel, Todd Shipyards,
Risden Iron Works, Southwest Marine, SF Dry dock and the United States Navy. During World Wars | and
II, Bethlehem Steel was one of the largest producers of destroyers and submarines. The City of San
Francisco purchased the Potrero shipyard property from Bethlehem Steel in 1982; the Port remains the
current property owner. Figure 2 shows the locations of known historical structures and/or operations.
Operations at the Pier 70 property have included administration and engineeri i

as a waterfront park, réferred to as Slipways Park. According to the Port of San Francisco Pier 70
Preferred Master Plan (2010), the anticipated future use of the southeast area of Pier 70 to be
remediated under this RAP will include commercial development west of the Blue Greenway project.
The Blue Greenway will provide an approximately 150-foot band of public waterfront access along the
Bay shoreline.

2.4 SITE INVESTIGATIONS AND STUDIES
PG&E has completed the investigation of historical releases within the upland area subject to this RAP.
Historical releases were primarily associated with former MGP operations at the Site. Shoreline and off-

shore impacts have been investigated and evaluated separately from the upland area. Environmental
investigations at the Site began in 1986 and at the southeast area of Pier 70 in 2004. Investigations
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focusing on characterization and delineation conducted through 2011 are summarized in the FS (Haley &
Aldrich, 2012), which was approved by the Water Board (Water Board, 2012b). Additional investigations
were performed to refine the limits of continuous and discontinuous DNAPL. The results of these studies
were submitted to the Water Board in a memorandum dated 11 July 2013 (Haley & Aldrich, 2013a), and
approved by the Water Board on 23 August 2013. A human health risk assessment (HHRA) for the
Northeast Area was completed in 2011 (AMEC, 2012). Treadwell & Rollo (2012) conducted an HHRA for
the entire Pier 70 property on behalf of the Port, including the southeast area of Pier 70. The findings of
these investigations and risk evaluations are summarized in Sections 3, 4, and 5 of this RAP.

Other studies specifically intended to support this upland RAP and the preferred remedy are described
in Section 7.3, and include:

* An In-Situ Solidification (ISS) treatability study to evaluate the ef
(Haley & Aldrich, 2011);

(Haley & Aldrich, 2014a; Appendix A); and

* An ISS field pilot test to further evaluate effectiveness, impleménta
with ISS (Haley & Aldrich, 2014b; Appendix B).

alternative upon approval of the Offshore Se
. EASURE

consists of large stopes(Armor Stones) that are interlocked to provide structural stability on a slope. The
filter layer is a transitional layer of stones (filter rock) placed between the underlying soil and the Armor
Stone. This layer facilitates drainage and retention of the underlying soil while providing a bedding
surface for the armor layer. Supplemental armor stone at the toe of the revetment provides stability
against scouring and undermining.

A reactive core mat (RCM) installed between the underlying soil and filter rock is an additional
protective measure. The RCM is a permeable composite mat consisting of reactive material (organoclay)
encapsulated in a non-woven core matrix bound between two layers of geotextile fabric. The geotextile
fabric provides stability and physical separation and the organoclay serves to prevent potential
migration of organic constituents.
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As noted above, the shoreline IRM stabilizes and limits erosion of the shoreline and embankment, which
provides a measure of upland source control. However, the shoreline IRM is more aligned with
remediation of the Offshore Sediment Area adjacent to the Northeast Area uplands. Accordingly,
shoreline (AMEC, 2010b) and sediment conditions (Haley & Aldrich, 2014c), and associated sediment
remedial alternatives (Haley & Aldrich, 2015) are described elsewhere.

2.6 ADMINISTRATIVE RECORD

The complete Administrative Record list for this RAP will be attached as Appendix C, when the RAP is
finalized. Key project documents that describe the Site investigation activities, evaluate remedial
alternatives, assess the preferred remedy for the Site, and have been approved by the Water Board in
support of this RAP include:

® |ISS Treatability Study (Haley & Aldrich, 2011), approved as part 6f the FS Re¢port;

addition to those measures included in the proj
Reporting Table in Appendix D.
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3. Site Geology and Hydrogeology

3.1 GEOLOGY

The geologic setting of the Site and its vicinity has been significantly influenced by the extensive
placement of fill. The area of the Site was formerly submerged beneath the Bay. The fill was primarily
placed between 1870 and 1880 (Geomatrix, 2000) with some additional fill added to the eastern
boundary in the 1950s to bring the Site to its current grade and extent (Figure 2). The slipways/dry docks
on the Pier 70 property were constructed in the 1940s and subsequently filled with a variety of
demolition debris, soil and rock in the 1970s (Treadwell & Rollo, 2012). The source of the fill is not
known However |nformat|on obtained from preV|ous subsurface mvestl

3.2 HYDROGEOLOGYAND REGIONAL GROUNDWATER QUALITY

Shallow groundwater beneath the Site is located in the fill material above the Bay Mud. Groundwater
flow is primarily to the east-southeast, with the observed depth to groundwater ranging from
approximately 5 to 13 feet bgs within the Northeast Area (Geomatrix, 2004) and approximately 8 to 10
feet bgs on the southeast area of Pier 70 (AMEC, 2011). Based on its low permeability, on the order of
1x107 to 1x10” centimeters per second (cm/sec) (FD-GTI, 1998), the Bay Mud formation acts as a lower
boundary (confining layer) to the lateral and vertical flow of groundwater. By contrast, the fill material
permeability is on the order of 1x10 to 1x10™ cm/sec (FD-GTI, 1998). Lateral groundwater flow,
therefore, generally parallels the fill/Bay Mud contact in upland areas of the Site toward the Bay and
discharges where the fill intersects the intertidal zone. Groundwater is tidally influenced within
approximately 100 feet of the shoreline. Through field measurements and groundwater hydraulic
modeling, it was found that the complex groundwater flow dynamics present in this inter-tidal setting
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limit groundwater discharge to a relatively narrow seepage band near the mean lower low water
(MLLW) elevation (Geomatrix, 2008).

The groundwater hydraulic modeling estimated a low rate of groundwater discharge, averaging an
estimated 6.2 gallons per minute (gpm) over the entire 740 feet of shoreline from the southernmost
slipway pier on the Pier 70 property to the south of Unit 3 on the PPP property (AMEC, 2011). A
groundwater discharge to surface water investigation conducted by Haley & Aldrich (Haley & Aldrich,
2014b) in support of the feasibility study for the Offshore Sediment Area of the Site, estimated a
similarly low total discharge rate of 3.5 gpm over a zone approximately 260 feet long and 20 feet wide
extending bayward of the MLLW elevation.

There is no current or reasonably anticipated beneficial use of groundwater at the Site. In accordance

water.
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4, Nature and Extent of Environmental Impacts

The historical fill used to extend the uplands at the Site and historical former industrial operations have
contributed to environmental impacts at the Site. The historical operation of an MGP at the Site resulted
in releases of MGP-related constituents to soil and groundwater, including MGP-related process tars
occurring as DNAPL. This section presents the screening criteria used to evaluate chemicals of potential
concern (COPCs) identified in the FS, and then summarizes the distribution of COPC concentrations that
exceed screening criteria in the affected media. The conceptual site model (CSM) for DNAPL and COPC
impacts presented in the FS is summarized at the end of this section.

4.1 SCREENING CRITERIA AND COPCS

ignation of the'Bowntown groundwater basin. Therefore,
ive of marine ecological receptors that may be
ndPreceptors for groundwater are discussed in

Soil screening criteria (Table 1) were selected from existing guidance in the following order:

1. Environmental screening levels (ESLs) (Water Board, 2008);
2. Background/ambient concentration (DTSC, 2009);

3. California Human Health Screening Level (Office of Environmental Health Hazard Assessment,
2010); or

4. Regional screening level (United States Environmental Protection Agency [USEPA], 2011).

10
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As noted in Section 2.2.1, PAHs are the primary COPCs associated with coal tar DNAPL, lampblack, and
MGP-related residuals. Because PAHs are commonly found in the environment, particularly in urban
soils, the approach used by the Department of Toxic Substances Control (DTSC) in assessing the
significance of measured PAHs is to compare the detected concentrations in soil to ambient
concentrations of PAHs in soil. ‘“Ambient’ concentrations of PAHs are associated with naturally occurring
and other anthropogenic sources of PAHSs, such as soot from combustion of wood and fuel, not
attributable to the former MGP operations. In order to facilitate the investigation and remediation of
former MGP sites throughout California, DTSC has issued a PAH Advisory which describes the use of a
large and robust ambient PAH dataset which can be considered representative of the range of ambient
PAHs present in northern California soils (DTSC, 2009). The ambient PAH values presented in the PAH
Advisory are referenced using a calculated PAH equivalent of benzo(a)pyrene (BaP-eq). As
recommended in the DTSC PAH Advisory, the concentration of BaP-eq measured insoils is.compared to
the 95th percentile of the northern California ambient dataset (i.e., 0.9 milli

[mg/kg]).

4.1.2 Soil Gas Screening Criteria

from existing guidance in the following order:

1. ESLs (Water Board, 2008);

Accordingly, g
following order:

1. ESLs for mayine’environment obtained from Table F-4a (Water Board, 2008);?

! As recommended in the DTSC Human and Ecological Risk Note Number 3 issued on 21 May 2013, Adjusted DTSC
Recommended Screening Levels, instead of CHHSLs, will be used for screening future soil gas data, including the
post-remediation soil gas survey described in Section 7.2.3.

% As recommended in the DTSC Human and Ecological Risk Note Number 3 issued on 21 May 2013, attenuation
factor of 0.001 will be used to adjust the regional screening level, and will be used for screening future soil gas
data, including the post-remediation soil gas survey.

* Screening criteria in updated ESLs published in December 2013 will be used for screening future groundwater
monitoring data.
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2. USEPA chronic value obtained from National Oceanic and Atmospheric Administration (NOAA)
Screening Quick Reference Tables (NOAA SQuiRTs; NOAA,1999);

3. 10 percent of USEPA acute value for salt water obtained from NOAA SQuiRTs if no chronic value
is available; and

4. Water quality objectives from the Water Quality Control Plan (Basin Plan) (Water Board, 2007).

An exception to this priority order for groundwater was for cyanide, a naturally occurring compound in
San Francisco Bay, for which the chronic objective (4-day average) from the Basin Plan was selected.

The selected screening value for chromium was based on trivalent chromium since only this specie

would be stable in the oxygenated conditions observed in the sediment and surface.water adjacent to
the Site. A range of values were used for the total petroleum hydrocarbo
background values developed from other San Francisco Bay Area sites/a
Shoreline Investigation (Geomatrix, 2008).

The nature and extent of DNAPL in soil and COPCs exceeding screening
groundwater are discussed in Sections 4.2 through 4.5.

4.2 NATURE AND EXTENT OF DNAPL IMPACTS

The historical MGP operations resulted in the release
studies distinguish between “continuous” and “di

DNAPL rem
soil borings;

ins irf place. Discontinuous DNAPL areas have been identified visually from logging

The DNAPL in subsurface soil is currently located within the fill layer and at the top of the Bay Mud
confining layer. The DNAPL distribution appears to represent a current steady state, which means that
the DNAPL has had ample time to migrate under the influence of gravity and reach what appears to be
equilibrium. The occurrence of both continuous and discontinuous DNAPL is controlled by the
topography of the interface between the fill and the underlying Bay Mud. The DNAPL has flowed
vertically downward and accumulated in localized depressions in the Bay Mud surface under the
influence of gravity. The Bay Mud in most areas acts as a confining layer preventing continued
downward migration of the DNAPL. Limited DNAPL has been detected as stringers at depths up to 10
feet into the Bay Mud in isolated areas.
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The distribution of continuous DNAPL shown in Figure 4 would not be expected to change unless deep
excavation, or a similar large-scale disturbance, altered the horizontal or vertical confining Bay Mud
surface topography and “mud wave” feature.

The discontinuous DNAPL currently found in the subsurface fill, along with the insoluble contaminants
adsorbed to soil grains are immobile and are expected to remain in place unless disturbed.
Discontinuous DNAPL occurs mostly in soils deeper than 10 feet bgs but is present at depths as shallow
as 8.5 feet bgs in a few areas.

The continuous and discontinuous DNAPL on the Pier 70 Property that can be associated with former
MGP operations has been delineated by a closely-spaced grid of soil borings. The limit of the area
impacted by historic MGP operations is shown on Figure 4. The current delineationef continuous and

[1aly 2013

The delineated continuous DNAPL areas are as follows:

* Two small areas on the portion of the southeast area of Pier
impacts range in thickness from 1 to 4 feet.

4.3

Soil samples from previous investigations were collected within the unsaturated zone (at a depth no

greater than 10 feet bgs), ahd within the saturated zone (at depth deeper greater than 10 feet bgs). The
unsaturated soils are considered applicable for evaluating potential direct contact exposure to human
receptors, and theréfore, only unsaturated soil sample results were compared against screening values.

Unsaturated soil samples were collected from a total of 51 locations and analyzed for various suites of
compounds and metals. COPCs with concentrations that exceed the screening criteria in one or more
unsaturated soil samples throughout the investigation area are listed below:

e Mono-aromatic volatile compounds: benzene, ethylbenzene, toluene;

* PAHs: naphthalene, acenaphthene, fluorene, phenanthrene, fluoranthene, pyrene;

* Aroclor 1260 and total polychlorinated biphenyls (PCBs); and

e Metals: arsenic, cadmium, lead.
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The primary contributors to concentrations of mono-aromatic compounds and PAHs exceeding
screening criteria in soil are localized DNAPL-saturated areas near the base of the fill layer, and the more
widespread discontinuous phase. PCBs and metals in soil are believed to be primarily associated with
the fill material used throughout the Northeast Area to expand the uplands. Overall, the available data
indicate that COPCs in soils are widely distributed and are a result of contaminants in the fill used to
develop the Site and former MGP operations, as well as 150 years of industrial site activity.

Focusing on PAHSs as the primary chemicals found in coal tar DNAPL, lampblack and MGP-residuals,
screening level (background/ambient) exceedances for BaP-eq occur in shallow unsaturated soils
throughout the Northeast Area of the Site and the southeast portion of Pier 70 as shown on Figure 6.

collected in the Northeast Area. An additional 9 prima
from the southeast portion of Pier 70. Soil gas v

Naturally occurring robes ingest hydrocarbons and other organic material and extrude methane and
sulfur compounds ineluding mercaptans. This is typical for hydrocarbon-impacted sites and could
account for the elevated concentrations of methane and the low levels of mercaptans found in the soil
vapor.

4.5 COPCS IN GROUNDWATER

In the FS, analytical results from 172 groundwater samples collected from 35 locations through the Site
were evaluated. The data demonstrated that because shallow groundwater flow is constrained by the
fill-Bay Mud interface to travel horizontally, the unconfined groundwater zone is stratified. Groundwater
guality was found to be poorest at depth near the DNAPL, with much better groundwater quality a few
feet shallower (above) DNAPL impacts. The following COPCs exceeded marine screening criteria, which
were selected because the only current groundwater exposure pathway is discharge to the Bay:
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* Volatile organic compounds (VOCs): benzene, ethylbenzene, 2,4-dimethylphenol, 2-
methylphenol (o-cresol), 3-methylphenol, 4-methylphenol (p-cresol);

* PAHSs: naphthalene, acenaphthene, acenaphthylene, fluorene, phenanthrene, anthracene,
fluoranthene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(g,h,i)perylene;

* Total Petroleum Hydrocarbons (TPH): TPH-diesel fraction, TPH-motor oil fraction;

* Metals: arsenic, barium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver,
thallium, zinc; and

* (Cyanide.

Figure 5 (right panel; section B-B’).

4.6 CONCEPTUAL SITE MODEL FOR GROUNDWATER E
CONTAMINANTS

additional COPC distributions in uplands med he cross s

This section describes the conceptual site m
ater flow mod

4.6.1 Groundwater Flow and DNAPL Interaction

As discussed in Section 4.2 and shown in Figure 6, continuous DNAPL has accumulated and generally
remains confined within depressions in the Bay Mud underlying the fill that was placed to extend the
uplands bayward. Discontinuous DNAPL generally is present within the fill above and extends laterally
beyond the areas of continuous DNAPL (Figure 6).

Groundwater may be impacted by Site-related COPCs, particularly when in contact with discontinuous
DNAPL just above continuous DNAPL, where pore space not occupied by DNAPL allows groundwater
flow. Generally the vertical component of shallow groundwater flow is constrained by the fill-Bay Mud
interface, and therefore travels horizontally through the Northeast Area. The result is stratification
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within the unconfined groundwater zone with higher COPC concentrations at depth near the DNAPL and
much lower COPC concentrations in groundwater just a few feet above.

The cross sections on Figure 5 illustrate the geometry of the DNAPL relative to the shoreline and of
groundwater discharge to the Bay. Cross section A-A’ depicts the conceptual groundwater flow south of
the former Unit 3 cooling water intake and adjacent to the former sugar refinery wharf. The shallow
groundwater flows above the DNAPL zone and concentrations in groundwater do not exceed screening
criteria. Groundwater samples along the Bay front from well TMW-14 (Figure 5, section A-A’) supports
this interpretation of the groundwater flow model.

In contrast, cross section B-B’ depicts the conceptual groundwater flow and interaction with DNAPL in
the northern portion of the Northeast Area through the shoreline IRM area. Discontinuous DNAPL
occurs relatively shallow, which increases the potential for discharge of jmpacted groundwater to the
Bay through the shoreline fill. Some discontinuous DNAPL has also accimulated wjthin the shoreline fill
bayward of the mud wave. As shown in Figure 5, historical shoreline
VOC, TPH and PAH concentrations exceeding marine screening criteri
the DNAPL.

stable.
4.6.2

The historical fill used to extend the Site uplands bayward and historical former industrial operations
(i.e., MGP, power genetation, ship building and sugar refinery) all contributed to environmental impacts
at the Site. The former MGP and its various operations were the primary source of DNAPL in subsurface
soil. However, the extensive soil characterization data indicate that metals and PAH COPCs in
unsaturated soils are widely distributed, including areas without DNAPL impacts. Accordingly, the CSM
reflects that the fill used to develop the Site, as well as 150 years of industrial site activity, are primary
sources of metals in soil, and contributors to PAHs in soil without DNPAL impacts.

The great majority of the Site is currently covered by pavement, buildings or hardscape that may be
collectively termed “durable cover.” The presence of durable cover throughout the Northeast Area and

the southeast area of Pier 70 provides several advantages:

* Prevents exposure and direct contact of human receptors to impacted soils;
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® Prevents soil erosion;
* Minimizes the emanation of VOCs present in soil gas; and

¢ Significantly reduces rainwater infiltration, which in turn reduces the flow of groundwater
through the Site that subsequently discharges into the Bay.

o~
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5. Risk Assessments and Remedial Action Objectives

Human health risk assessments and ecological risk assessments were performed to evaluate whether
potential risks are present. The risk assessments evaluated potential receptors and exposure pathways
for the COPCs that exceeded the selected screening criteria, as identified in Section 4. The results of the
risk assessments were considered in developing the remedial action objectives (RAOs), discussed in
Section 5.5.

5.1 HUMAN HEALTH RISK ASSESSMENTS

included an evaluation of the portion of the southeast area of Pier 70
HHRAs are summarized briefly below.

5.1.1 Northeast Area

s

e individdals), who were the potential

& Aldrich, 2014a). However, access to this area is currently restricted by fencing. Similarly, there is no
complete current pathway for human exposure to the exposed soil in the former sugar refinery wharf
area (Figure 7).

If future activities include the removal of existing durable covers, shallow soils may pose a potentially
unacceptable risk to human health throughout the remediation area.

Groundwater: Current Site conditions and uses do not provide complete exposure pathways to current
workers or Site visitors.
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Future Site uses are not expected to present any exposure pathways to future Site workers or
maintenance workers (Figure 7). Future maintenance workers are not expected to have any routine
responsibilities that would involve disturbance of soil to the depth of groundwater, approximately 5 to
13 feet bgs. However, as with future construction activities that include the removal of durable covers
and disturbance of soil, future construction workers could be exposed to groundwater via dermal
contact (Figure 7). The HHRA conservatively assumed that future construction workers would come in
contact with groundwater, using appropriate exposure scenarios. The predicative risk modeling
concluded no significant risk from that hypothetical exposure.

Summary: The following conclusions were made based upon the conservative evaluation of potential
risks and hazards to human health in the Northeast Area (AMEC, 2012):

Northeast Area pose a significant risk to current workers, occa
vendors, or contractors and off-Site industrial receptors.

efence to these procedures should effectively minimize potential exposures
to on-site environmentalmedia and reduce the potential carcinogenic risks and non-cancer hazards.
5.1.2 Portion of the Southeast Area of Pier 70

Treadwell & Rollo (2012) conducted an HHRA for the entire Pier 70 property on behalf of the Port,
including the southeast area of Pier 70, evaluating the risks for each parcel or subarea independently.
The risk assessment provided a conservative estimate of the nature and extent of potential non-cancer
health effects and theoretical lifetime excess cancer risks for current and hypothetical future receptors,
including commercial workers, recreational visitors and construction workers. The 2.3-acre portion of
the Pier 70 property included in this RAP roughly corresponded to a subset of Parcel 8 which Treadwell
& Rollo (2012) designated the “MGP Investigation Area” in their FS/HHRA. The following conclusions
were made based on the conservative evaluation of potential risks and hazards in this area:

19

ALDRICH



e Under current conditions, in which the southeast area of Pier 70 is paved, no COPCs detected in
soils within the MGP Investigation Area pose a significant risk to workers or visitors.

e Soil gas was determined not to pose a current potential risk for inhalation of ambient or indoor
air. However, soil gas sampling was limited in the southeast area of Pier 70.

Under hypothetical potential future conditions in which the existing pavement was removed and not
replaced, the HHRA conservatively calculated theoretical lifetime excess cancer risks of hypothetical
commercial workers and recreational visitors for direct contact to soil to be within the acceptable cancer
risk range of 1x107® to 1x10™*. Non-cancer health risk for commercial workers was calculated to be
below the target hazard index of 1. Non-cancer health risk to recreational users exceeded the
acceptable hazard index of 1, attributable primarily to metals in soil (Treadwell & Rollo, 2012).

For construction workers, under hypothetical potential future conditio which the existing pavement

non-cancer risk to construction workers was primarily due to dermal
(Treadwell & Rollo, 2012).

under current conditions, COPCs in soil within the sou
risk to current or future human receptors. However, t
risk management measures may be appropria
removed, exposing soil, or if intrusive, soif*di

5.2 ECOLOGICALR

current condition precludes the presence of any viable habitat required for the nesting or foraging of
upland species (e.g/birds, mammals, reptiles). Any exposure pathway would therefore be deemed
“incomplete.” Because there is no potential for exposure, a condition of “no significant risk” can be
declared for most of the Northeast Area. It is anticipated that any potential exposure pathway for future
conditions will remain “incomplete.”

The only possible exception is the former location of the sugar refinery wharf, which consists of a flat
plot of land situated between two retaining walls. About one-third of this land is covered by weathered
concrete, precluding the establishment of any viable habitat available for upland species. The remainder
of this former wharf area is inhabited by weeds and other hardy opportunistic vegetation that has taken
root since the razing of the wharf. This type of habitat would be considered poor in terms of serving as
forage for any herbivorous wildlife, and the presence of the adjacent developed land precludes any
wildlife corridor that would serve as a route of recruitment for terrestrial mammals, reptiles, or
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amphibians. The only value this plot of land might serve is as a potential nesting area for seabirds.
Because of its small size, its location in a disturbed (industrial) environment and the poor quality of the
habitat, it was concluded that a condition of “no significant risk” can be concluded for the former sugar
refinery wharf located within the Northeast Area.

The former sugar refinery wharf adjacent to the Bay, which is part of the Port’s shoreline property, may
become part of the Blue Greenway that would be used as a shoreline pathway for recreational use (e.g.,
strolling, running, biking, etc.) along the Bay. If this scenario develops, the frequency of human activity
would likely discourage seabird nesting.

It was concluded for both current and future land use scenarios that there is no viable wildlife habitat
within the Northeast Area, and thus no complete exposure pathway for potential texrestrial ecological
receptors. A condition of “no significant risk” can therefore be stated.

5.2.2 Portion of the Southeast Area of Pier 70

Pier 70. However,
At and animal

of the southeast area of Pier 70

constructed)for eccupation without additional vapor intrusion pathway assessment and/or
appropriatémitigation measures.

* Upland groundwater at the site poses no unacceptable risk to human health or the
environment. (Potential risks of groundwater discharging to surface water are evaluated in the
separate Offshore Sediment Area FS [Haley & Aldrich, 2015]).

54 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

In the FS, applicable or relevant and appropriate requirements (ARARs) were assembled to identify
standards, regulations, and policies that must be complied with in performing the remediation, and to
assist in the development of Remedial Action Objectives (RAOs). Even though the Site is not regulated
under CERCLA, USEPA policy is that both federal and state ARARs be identified and attained to the
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extent practicable. ARARs are separated into three categories: chemical-specific (Table 4), location
specific (Table 5), and action-specific (Table 6). Location-specific ARARs are restrictions on the
concentrations of hazardous substances or the conduct of activities based on the location and
characteristics of the Site and the surrounding environment. Action-specific ARARs apply to specific
technology-based and activity-based remedial approaches rather than the site location or the
contaminants present.

5.5 REMEDIAL ACTION OBJECTIVES
Upon consideration of the ARARs, current and potential future site conditions and uses, the nature and

extent of impacts, and the results of risk assessments, the following RAOs for the protection of human
health and the environment at the were developed in the FS:

* Mitigate the potential future migration of continuous DNAPL t6(Bay sedimg

is the basis for this RAP, are described in Section 6.
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6. Summary and Evaluation of Alternatives

The draft FS report was submitted to the Water Board on 14 August 2012, and was presented to the
public during a 30-day public comment period. During that time a fact sheet summarizing the draft FS
was distributed and a public meeting held to present the document, answer questions, and take public
comments. Comments received were responded to by the Water Board. The final FS report was
submitted on 20 December 2012. The Water Board approved the FS on 27 December 2012.

The FS identified and evaluated remedial action alternatives applicable to the Site and identified the
preferred remedial alternative to achieve the RAOs. The following sections summarize the findings of
the FS.

6.1 EVALUATION CRITERIA AND SCREENING

Remedial action alternatives were evaluated based on nine criteria specifieddy the Natignal
Contingency Plan (NCP) (40 CFR 300) (EPA, 1988). These criteria are grouped into three main categofies:

Board for remedial alternatives evaluation in
the Water Board requested that sustainabilit
criteria are summarized below.

Threshold Criteria

Balancing Criteria

The following balancing criteria represent the primary criteria used to evaluate the remedial alternative:

* Long-term effectiveness and permanence. This criterion addresses the long-term effectiveness
of each alternative in maintaining protection of human health and the environment after the
remedial objectives have been met.

* Reduction of toxicity, mobility or volume through treatment. This criterion considers the
degree to which alternatives employ treatment technologies, as well as the anticipated
performance of the treatment technologies, by evaluating the amount of hazardous material
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treated and the amount remaining on-Site. The evaluation considers the magnitude of the
reductions in toxicity, mobility or chemical volume and the extent to which the treatment is
irreversible as follows:

- Amount of impacted media destroyed or treated;

- Degree of expected reduction in toxicity, mobility and volume;
- Degree to which treatment is irreversible; and,

- Type and quantity of residual remaining after treatment.

¢ Short-term effectiveness. This criterion evaluates the effects of each alternative during
construction, implementation, and operation. Factors considered include protection of the
community and workers during remedial operations, the time required to implement the
alternative and to achieve the remedial goals, and the potential adverse enyironmental impacts
that may result.

summary of)Watér Board concurrence with the preferred remedial alternative is provided in the
Final FS.

e Community/stakeholder acceptance. This criterion evaluates the issues and concerns the public
may have regarding each alternative. Public/community acceptance was formally assessed
during the public comment period for the Draft FS, and a summary of community acceptance of
the preferred remedial alternative is provided in the Final FS.

Five general response actions (GRAs) were identified: No Action, Institutional Controls, Containment,
Removal, and Treatment. A total of 18 technologies and 31 process options under the four GRAs (there

are no technologies/process options for No Action) were screened in three steps:

1. Technical implementability screening;
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2. Evaluation of process options; and

3. Selection of representative process options.

The first step in the process involves screening the initial list of technologies and process options against
the criterion of technical implementability. This first screening eliminates those technologies or process
options that are not applicable or workable for the contaminants and site characteristics. A second
screening step further reduces the list by considering the criteria of effectiveness, implementability
(both technical and administrative) and relative cost. The last step involves the selection of

representative process options for each technology type to simplify the subsequent development and
evaluation of remedial alternatives.

covenants (also referred to as institutional controls) was includ
No Action, because the Site will be remediated to industrial

* Vapor Barriers — Vapor barriers, consisting of foundation membranes or sub<slab venting
systems, was included for future buildings if a[vapor intrdsion risk isidentified;

ed=joint sheet piles was selected containment barrier option, which
gates and passive groundwater treatment for

6.2 REMEDIAKALTERNATIVES

Using the technology and process options identified in Section 6.1, remedial alternatives were identified
to address the RAOs and comply with ARARs, considering the Site-specific conditions as described in
Sections 2 through 5.

Remedial alternatives spanned the range of GRAs identified in Section 6.1, and considered the following
factors:

* Maximizing flexibility for future Site use or development;

*  Providing a remedy that results in conditions compatible with a future sediment remedy; and,
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* Minimizing the duration of active construction or remedial action process operations to the
extent reasonable or practicable to allow redevelopment to progress with little or no
interference from the remedial action, because the properties that comprise the Site are not
owned by PG&E.

Nine alternatives were developed and are summarized in the following sections, with detailed
descriptions provided in the FS. With the exception of Alternative 1 — No Action, the following common
elements are included in each alternative:

¢ Institutional Controls - includes restrictions on land use activities and management plans for
maintaining the protectiveness of barrier-type remedy elements (e.g., durable covers) and
worker protection during future activities (e.g., redevelopment cons

component of the institutional controls designed for the Site, g
will be developed to describe requirements for:

- Monitoring various media.

le Covers — Use of d
inated soil to contdin t

provide a barrier against exposure and will mitigate off-site migration of impacted soils via wind-
blown dust or erosion due to surface water runoff. The covers will be supplemented by
institutional controls and will require some level of long-term maintenance and monitoring.

* Long-Term Groundwater Monitoring — The alternatives will leave media above applicable
screening criteria at the Site and a long-term groundwater monitoring program will be
implemented. The duration of the long-term groundwater monitoring will be determined by the
Water Board through their analysis of the ongoing monitoring results.
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6.2.1 Alternative 1 — No Action

The No Action Alternative included no remedial activities and would leave the Northeast area of the PPP
and the southeast portion of Pier 70 in its present condition, except that an LUC would serve to address
the presence of contamination and limiting site uses incompatible with remediation to industrial
standards.

6.2.2 Alternative 2 — Containment, Durable Covers, Institutional Controls and Groundwater
Monitoring

In addition to the common elements of institutional controls, durable covers, long-term groundwater
monitoring, and RMP described previously, this alternative also included the installation of a continuous
vertical barrier wall along the eastern boundary of the northern continug Xtending from
the former Unit 3 cooling water intake structure northward to the con pacted area of
the southeast portion of Pier 70. A vertical barrier wall was included i
potential risk of future migration of continuous DNAPL to the Bay.

6.2.3 Alternative 2A — Containment, Excavation on Pier 70 Prope
Controls and Groundwater Monitoring

monitoring, and RMP described previously, Alternativ
continuous DNAPL on the southeast portion of f

3included e ion of continuous/DNAPL, to the extent practicable, in both the northern and southern

DNAPL areas would reducethe’ volume and mass of contaminants in the subsurface, the risk of potential
DNAPL migration, and the-mass of COPCs available for long-term solubilization to groundwater. DNAPL
would be extracted vja“a series of recovery wells. The required number of DNAPL extraction wells would
be specific to each“area and depend on a number of parameters such as geology, hydrogeology, DNAPL
distribution, viscosity and density and DNAPL recovery rates.

6.2.5 Alternative 3A - Containment with DNAPL Extraction, Excavation on Pier 70 Property, Durable
Covers, Institutional Controls and Groundwater Monitoring

In addition to the common elements of institutional controls, durable covers, long-term groundwater
monitoring, and RMP described previously, Alternative 3a was the same as Alternative 3 except that the
continuous DNAPL on the southeast portion of Pier 70 would be excavated and the vertical barrier wall
limited to the extent of the northern continuous DNAPL area. Excavation of continuous DNAPL on the
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southeast portion of Pier 70 would mitigate the potential future migration of DNAPL to the Bay and
reduce the source of groundwater contamination in this area.

6.2.6 Alternative 4 —ISS, DNAPL Extraction, Excavation on Pier 70 Property, Durable Covers,
Institutional Controls and Groundwater Monitoring

In addition to the common elements of institutional controls, durable covers, long-term groundwater
monitoring, and RMP described previously, Alternative 4 included excavation of continuous DNAPL on
the southeast portion of Pier 70 (as described in Alternatives 2a and 3a), DNAPL extraction in the
southern continuous DNAPL area (as described in Alternatives 3 and 3a) and ISS of the northern
continuous DNAPL area. ISS treatment immobilizes contaminants primarily by incorporating
contaminated soil and DNAPL into a low permeability mass, and by physical enization and

the Bay. ISS is not dependent on the disposition and integrity of the former intake structure or the sheet
pile wall north of the former intake structure. Because the continuous DNAPL is acting as an ongoing
source to groundwater, ISS is expected to result in improved long-term groundwater quality.

6.2.8 Alternative 5A - ISS, Excavation on Pier 70 Property, Durable Covers, Institutional Controls
and Groundwater Monitoring

In addition to the common elements of institutional controls, durable covers, long-term groundwater
monitoring, and RMP described previously, this alternative was the same as Alternative 5 except that
Alternative 5a included the excavation of continuous DNAPL on the southeast portion of Pier 70 (in lieu
of ISS). Excavation of continuous DNAPL on the southeast portion of Pier 70, as described in Alternative
2a, would mitigate the potential future migration of continuous DNAPL to the Bay from this area.
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6.2.9 Alternative 6 — Excavation, Durable Covers, Institutional Controls and Groundwater
Monitoring

In addition to the common elements of institutional controls, durable covers, long-term groundwater
monitoring, and RMP described previously, Alternative 6 included the excavation of the continuous
DNAPL areas on both the Northeast Area of the Site and the southeast portion of Pier 70. Excavation of
the continuous DNAPL would provide significant source mass and volume removal as a primary objective
of the alternative.

6.3 COMPARATIVE ANALYSIS OF ALTERNATIVES

A detailed analysis of the alternatives is included in the FS (Haley & Aldrie
analysis of the alternatives is summarized below.

construction workers. The durable covers would also mi
groundwater.

continuous DNAPL areas) and sejsmyic activity have the greatest potential in these alternatives to impact
the effectivenes ~ inment remedies because there would always be potentially mobile
DNAPL present atthe Site aftef the completion of remediation.

Alternative 4 would/diréctly address the potentially mobile DNAPL areas through treatment (i.e., ISS) at
the northern continuous DNAPL area and excavation on the southeast portion of Pier 70. The volume of
continuous DNAPL in the southern continuous DNAPL area would be reduced over time through DNAPL
extraction. However, the effectiveness of the remedy in the southern continuous DNAPL area could still
be influenced by site development activities, and the DNAPL extraction system is anticipated to have
little long-term effectiveness based on pilot testing. Alternative 4 also has the second highest
sustainability impact due to the volume of DNAPL excavation and extraction.

Alternatives 5 and 5a would directly treat or remove the continuous DNAPL areas, reducing the volume
of COPCs available to leach to groundwater (due to encapsulation), eliminating the mobility of the
DNAPL, and reducing solubilization to groundwater. Alternatives 5 and 5a have a moderate
sustainability impact. After remediation is completed, potentially mobile DNAPL would no longer
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remain, mitigating the potential for the effectiveness of the remedy to be impacted by future site
construction activities.

Excavation of continuous DNAPL, Alternative 6, would have significant material hauling impacts to the
surrounding community associated with the large-scale excavation program requiring off-Site disposal of
impacted soils and import of clean backfill material. The potential risks to construction workers related
to the deep excavations and exposure to the most heavily-impacted material is high in this alternative.
Alternative 6 has the greatest sustainability impact of all Alternatives.

6.4 PREFERRED REMEDIAL ALTERNATIVE

groundwater; and

* Mitigate risks associated with direct contact
leaching from the soil into groundwatert
controls.

alternative will also preduce moderate quantities of impacted groundwater due to excavation
dewatering and stofm water management within excavation areas.

6.5 JUSTIFICATION FOR PREFERRED REMEDY

Alternatives 4, 5, 5a and 6 provide the best overall protection of human health and the environment. All
the alternatives, except No Action, include actions to comply with ARARs. Alternative 6 has the highest
overall cost, but provides no advantage over Alternatives 4, 5, and 5a and has substantially higher
construction risks and implementation challenges. Alternative 4, which utilizes DNAPL extraction, would
take much longer to complete due to the long duration required for DNAPL extraction, will pose
implementation challenges due to low DNAPL recovery rates and may conflict with future development
plans. Alternatives 5 and 5a provide essentially the same level of protectiveness. However, Alternative
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5a poses slightly less of an implementability challenge on the southeast portion of Pier 70 and will
provide more flexibility to the Port for reuse or redevelopment of the Pier 70 Property. Alternative 5a
has slightly lower short-term effectiveness and a slightly more negative sustainability impact than
Alternative 5, primarily associated with increased construction worker safety risk and increased off-site
disposal of soils resulting from the excavation on the southeast portion of Pier 70.

Additional advantages of Alternative 5a include:
* Ahigher degree of long-term effectiveness than Alternatives 2, 2a, 3, 3a and 4 due to the nature

of ISS, which encapsulates impacted soil and DNAPL in a low permeability monolith that is highly
resistant to degradation and essentially eliminates groundwater contact with the treated

materials.
e Alternative 5a is more implementable and effective in the shortéterms atives 3, 3a and
4 as it does not require a long-term O&M program (as associated wi ction

* Alternative 5a does not rely on containment barriers, which could be'subject to s ge
or long-term deterioration (due to saline environment) and thus limited\in their per
and reliability.
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7. Preferred Alternative and Implementation Plan

This section describes the conceptual design and implementation of the preferred remedial alternative.
Additional details will be presented in an engineering design report to be completed after the Water
Board approval of the Final RAP, and submitted as part of the final remedy design package.

7.1 SUMMARY OF THE PREFERRED ALTERNATIVE

The preferred remedy identified in the FS (Haley & Aldrich, 2012) includes the following components, as
shown on Figure 8:

The remedial action implementation, ine
northern and southern continuous DN
e mitigation'measures and monitoring, including institutional controls and long-
atermonitoring are described in Section 8, The compliance and control plans to be

d'media to be addressed by the proposed remedial alternatives were
ings of the Site illustrating the interpreted limits of impacts based on
previous remedial investigation activities and refined by pre-design investigation activities. The portion
of the former Unit 3 power generation facility that encroaches on the Northeast Area has been
designated as an inaccessible area, and no soil investigation activities have been performed immediately
adjacent to or beneath the building. Investigation and remediation, if warranted, in currently
inaccessible areas will be deferred until Unit 3 is demolished. Potential future remediation of the Unit 3
Area does not affect the schedule of the upland remediation discussed in this RAP. The areas and
volumes of impacted media included in this upland RAP are described below.

The volumes onrareas‘of impa
estimated from the scaled drz

7.2.1 DNAPL

As described in Section 4.2, the continuous DNAPL areas shown on Figure 4 include the following:
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* Two small areas on the portion of the southeast area of Pier 70 (approximately 200 and 150
square feet), with continuous DNAPL impacts ranging in thickness from 1 to 4 feet. These areas
have been horizontally delineated by PDI borings. The estimated combined in-place volume of
soil containing continuous DNAPL in these two areas is approximately 30 cubic yards.

* An area north of the former Unit 3 cooling water intake structure covering an area of
approximately 7,300 square feet and ranging in thickness between 1 and 9 feet. This area has
been horizontally delineated by PDI borings and the vertical limits are defined by the Bay Mud
surface. The estimated volume of soil containing continuous DNAPL in this area is approximately
3,200 cubic yards.

* An area south of the former Unit 3 cooling water intake structure covering an area of
approximately 7,500 square feet and ranging in thickness between 1 and 17.feet. This area has

area of Pier 70.

7.2.2 Soils

7.2.3

Soif

structures

that there could be

constructed in‘the vicini e soil gas locations in the northern portion of the Northeast Area. The
preferred remedy may e soil gas concentrations in the ISS areas, however, the three soil gas

sampling locations are nottocated in the ISS areas. A post-remediation soil gas survey will be conducted
to assess if any potential soil gas risks remain for occupants of future buildings after completion of
remediation activities. The results of this post-remediation soil gas survey will be addressed in the RMP.

7.3 STUDIES IN SUPPORT OF THE RAP
In addition to prior investigation activities, studies in support of the RAP have included:

e Groundwater modeling to evaluate the potential effect of ISS on groundwater flow;
* An ISS treatability study to evaluate the effectiveness of ISS at the site;

e A PDI to refine the remediation limits and support the remedy design; and
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* AnISS field pilot test to further evaluate effectiveness, implementability, and costs associated
with ISS.

7.3.1 Potential Effect of ISS on Groundwater Flow

Groundwater modeling performed in support of the FS included a hydraulic evaluation of barrier wall
and ISS scenarios to assess potential influence on lateral and vertical groundwater flow by these in-situ
remediation approaches. The ISS scenario modeled was similar in configuration to the selected remedy,
except that the ISS area modeled assumed a continuous ISS zone including both the northern and
southern continuous DNAPL areas. The modeling report concluded that there were no specific issues
noted for performance of the modeled remedies (including ISS on continuous DNAPL areas) in relation
to groundwater movement and tidal dynamics. For the ISS scenario, the horizantal flow lines are

2011).

7.3.2 ISS Treatability Study

support of this RAP included both bench-scale and field pilot testin
evaluation was completed, in support of the FS: The treatabilj

and the fillkBay Mud interface topography in the continuous DNAPL areas, and established the
limits of ISS in the Northeast Area and the limits of excavation for continuous DNAPL within the

southeast area of Pier 70 (Figure 4).

* The soils in the former sugar refinery wharf area warrant remediation to prevent potential
future human exposure.

e Soil geotechnical properties in the vicinity of the proposed Pier 70 continuous DNAPL
excavations have been evaluated to facilitate the design of the excavations and temporary
excavation shoring alternatives.

e Soil geotechnical properties within the proposed limits of ISS have been evaluated to facilitate
selection of ISS equipment and methodology.
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* The evaluation of consolidation properties of the Bay Mud has shown that remedial activities
proposed are not expected to alter the rate of consolidation of the Bay Mud.

e Untreated Site fill soil to be disposed off-Site has been preliminarily characterized as primarily
non-Resource Conservation and Recovery Act (RCRA) hazardous waste based on measured
concentrations of select metals (lead, nickel, chromium) and NOA (naturally occurring and
originating from serpentinite rock in the fill). The presence of NOA in soils will also require dust
control measures during construction, despite the limited low-level asbestos detections during
perimeter and personal asbestos air monitoring during test pitting.

7.3.4 In-Situ Solidification Field Pilot Test

evaluated the ISS implementation process variables with respect to ac
of soil and reagents (e.g., mix designs modification, mixing speed, augé

The performance cr
implementation a

* Unconfined compressive strength 230 pounds per square inch (psi), which provides a measure
of the weight-bearing capacity of the solidified soil;

*  Hydraulic conductivity < 1x10°® cm/sec, which provides a measure of leachability of soluble
COPCs from the solidified soil; and

* No sheens or non-aqueous phase liquid (NAPL) in a slake submergence test, as a measure of the

durability of the solidified soil when exposed to water.

In addition to the laboratory testing described above, an assessment of post-solidification
“excavatability” of solidified soils was performed by calculating a Removability Modulus. This calculation
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is used to evaluate whether solidified soil is considered removable using standard effort, which is
relevant to a property that is expected to be redeveloped.

Excavated soil from the pilot test areas as well as excess ISS swell (i.e., solidified soils) were disposed off-
site as a non-RCRA California hazardous waste. Based on testing from the Northeast Area PDI, Site soil is
expected to be profiled primarily as a non-RCRA California hazardous waste due to metals
concentrations. ISS swell is expected to be profiled primarily as a non-hazardous waste. However, there
is the potential for periodic exceedances of Waste Extraction Test (WET) test criteria that would classify
the material as a non-RCRA hazardous waste. During full-scale remediation, additional waste profiling of
the excavated soil and excess ISS swell is recommended.

7.4 PRE-MOBILIZATION ACTIVITIES

Pre-mobilization activities will include a detailed topographic and Site féatures suryey in\areas of

proposed disturbance to supplement existing base plan information, preparation 'of an engineering
design package, permitting, and notification. Special effort will be take
to follow the Sustainability Measures Implementation Plan (Section 9.

plans are discussed in Section 9.

Additionally, before mobilization, permits
discussed below.

Initia
remedy. |

It is anticipated that/thé following permits will be required for this work:

* Anamendment to the License Agreement between PG&E and the Port for the excavation
activities on the Port property and additional Port permits as identified by the Port including an
encroachment and/or building permits;

e Water Board certification of the RAP under the California Environmental Quality Act (CEQA), and
a Clean Water Act Section 401 Water Quality Certification;

e A Notice of Intent (NOI) to comply with the State Water Resources Control Board General
Construction Permit and preparation of a Storm Water Pollution Prevention Plan (SWPPP),
required for any construction project that disturbs more than one acre of land;
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United States Army Corps of Engineers (USACE) Sections 404 and 10 permits for work in waters
associated with temporary containment bayward of the existing sheet pile bulkhead located
north of the intake structure, and for the potential restoration of the existing bulkhead after the
remedial action is complete.

A Bay Conservation and Development Commission (BCDC) permit to fill within the 100-foot
shoreline band as measured from the Mean High Water Line;

Groundwater monitoring well decommissioning permits from City and County of San Francisco
Department of Public Health (SFDPH);

Bay Area Air Quality Management District (BAAQMD) asbestos dust mitigation plan under the
Airborne Asbestos Toxic Control Measures (ATCM); and

and drainage patterns across the project. The
(BMPs) the discharger will use to prote

remedial implementation, plans indicating the area within and outside of the BCDC 100-ft
shoreline band where the ISS will be implemented, specifications including volumes and types of
material to be placed (fill volumes), as well as an understanding of any biological and potentially
historical resource impacts, and potentially any associated avoidance, minimization, and
mitigation measures. In addition, the BCDC permit is issued after other resource agency permits
(USACE, 401 Certification) have been issued.

USACE Sections 404 and 10 Permit: The existing steel sheet pile bulkhead is in poor condition
and will need to be protected during construction. The property owner requests the Site be
restored as near as possible to its former condition when construction activities are complete.
This may necessitate repairing or replacing the existing bulkhead during restoration activities if
protection measures are not successful. Pending consultation with the USACE regarding the

37

ALDRICH



specific temporary and permanent structures in waters, an individual permit or an NWP may be
applicable to the restoration activities.

Port of San Francisco Building and Encroachment Permits: A Port of San Francisco
building/encroachment permits will require submission of Site plans stamped by a California
registered civil engineer illustrating the soil disturbance areas and volume, as well as soil and
dust controls. Under the Maher Ordinance, the CCCSF building permit will require review by the
SFDPH for both compliance with Maher and asbestos dust mitigation plan requirements (under
San Francisco Health Code Article 22A, which is evoked when a project involves the disturbance
of at least 50 cubic yards [38.23 cubic meters]) of soil within either an area known to have
asbestos in the soil or one within the Maher district and meets the Maher criteria for
contaminants in the soil). It is anticipated that the SFDPH will continue to have a review role
during preparation of this RAP, which will facilitate review of the building p itdpplication and
asbestos dust mitigation plan.

BAAQMD ATCM: The BAAQMD requires dust control on sites
contalns asbestos The asbestos dust mitigation plan (Section

identify the presence of state resources for which the CDFW would be consulted for similar
measures.

As part of the USACE Section 404 permit, consultation with the California State Office of Historic
Preservation (SHPO) may be initiated by the Army Corps, based on the preparation of an
Archaeological Survey Report (ASR). The SHPO is responsible for administering federally and
state mandated historic preservation programs to further the identification, evaluation,
registration and protection of California's archaeological and historical resources under the
direction of the State Historic Preservation Officer and the State Historical Resources
Commission.
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7.6 EXCAVATION ON THE SOUTHEAST PORTION OF PIER 70

Construction activities on Pier 70 property include site preparation, soil excavation and removal, soil
stockpiling, soil loading, transportation and disposal, and backfilling.

7.6.1 Site Preparation

Site preparation includes establishing working areas and other control measures, demolishing surface
features, and surveying. Before mobilization, the contractor will coordinate with the Port regarding the
truck access routes and traffic, limits of working areas, access to the work areas, locations of temporary
construction area security fence, construction laydown and storage areas, construction trailers,
equipment laydown area, water storage frac tank area, and soil stock pile area as shown on Figure 9.

safety standardsand follow the approved Health and Safety Plan (HASP). Air monitoring will be
performed during sqil excavatioryactivities in accordance with the Perimeter Air Monitoring Plan
(Section 9.6).

The equipment that is expected to be used includes an excavator, loader, and hydraulic hammer for
concrete demolition. A'vibratory sheet pile driver will be used to install and extract temporary
excavation shoring’sheet piles. Soil will be excavated to approximately 2 feet below the contact at the
Bay Mud surface (approximately 25 feet bgs) in the two delineated continuous DNAPL areas (Figure 9).
Groundwater control will be maintained, as necessary to support excavation activities. Groundwater will
be pumped into water storage/frac tank(s), sampled, and disposed at an off-site facility. Alternate
approaches to excavation may be developed during the design or may be identified by the selected
remedial contractor.

At the conclusion of excavation activities, excavation elevations will be surveyed.

39

ALDRICH



7.6.3 Soil Stockpiling, Loading, Transportation, and Disposal

Management and stockpiling of soil during construction will require dust control by wetting with water,
as necessary and based on air monitoring measurements and physical conditions in accordance with
procedures in the SWPPP (Section 9.4) and the Dust, Vapor and Odor Control Plan (Section 9.5) and the
Perimeter Air Monitoring Plan (Section 9.6). Construction water management is described in Section 9.7.

Construction debris, such as asphalt, and concrete debris not in contact with impacted soil, will be
disposed as nonhazardous waste or recycled, when feasible. Excavated soil and debris containing soil
will be direct-loaded when feasible, may be stockpiled on-site temporarily at locations approved by
property owners, and will be transported for off-site disposal. Based on the analytical results from the
PDI, excavated soil is expected to be profiled primarily as a non-RCRA California hazardous.waste due to
metals concentrations and/or NOA content.

and transported off-site for disposal.

7.6.4 Backfilling

in the ESLs (Water
and revised by reg

Board, 2008) and the CHHSLs. Note that the guidance for these standards is updated
atory agencies periodically, and the most current guidance will be used.

Samples of fill materials to be used will be collected from the material processing plants for laboratory
analyses prior to being used on-site. Analytical results for the fill used will be provided in the Completion
Report (Section 7.11).

7.7 ISS OF THE NORTHERN AND SOUTHERN CONTINUOUS DNAPL AREAS
Construction activities related to ISS of the northern and southern continuous DNAPL areas (Figure 8)

include site preparation, ISS applications including pre-ISS soil excavation, ISS, excess soil stockpiling,
loading, transportation and off-site disposal, and backfilling.
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7.7.1 Technical Description of ISS Process

ISS for the treatment of DNAPL-containing soils involves the blending of cementitious binders and other
reagents or additives with the soil. In the presence of water, the binders and additives hydrate and cure,
forming a low permeability solidified soil mass. There are numerous types of equipment used to solidify
soils, the selection of which is typically based on depth of treatment and soil or waste physical
properties. For solidification of soils to depths greater than 20 feet, such as under this RAP, DSM rigs are
typically required. These rigs utilize a hollow auger stem to inject a cementitious reagent grout slurry
through injection ports located on the mixing blades as the soil mixing blades are rotated and advanced
into the soil. An in situ column of treated soil is created when the mixing is completed. The process is
completed by executing a series of overlapping columns across the desired treatment area surface until
the entire project area is treated. During full-scale implementation, the drill rig size/torque capacity and

elements.

7.7.2 Site Preparation

laydown and storage areas, constrnuction trailers, water storage/frac tanks, and soil stockpile areas.
Other preparation activities inelude placing temporary fencing for security purposes, installing erosion
and sedimentatio éction 9.4), installing personnel and equipment decontamination areas,
installing the water\storage system and the soil/debris management areas, and constructing access

roads.

Underground Service Alert will be contacted at least 48 hours in advance to identify all proximal
underground utilities. A private utility locator service will also be utilized to mark the location of
underground utilities on the property. If underground utilities are discovered within the proposed
excavation area, they will be protected, removed, or rerouted, as discussed in the following sections.

7.7.2.1 Existing Facility Infrastructure Coordination
As detailed in the FS and discussed in Section 2.2 of this RAP, portions of the remediation areas have

been used for manufactured gas production, sugar refining, and electrical power generation. The various
historical uses have resulted in numerous modifications to the shoreline and the construction of
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multiple buildings and piers. Previous investigations, including the PDI (Haley & Aldrich, 2014a; Appendix
A) have encountered subsurface obstructions, primarily concrete slabs, which are presumed to be
associated with former buildings, processes or piers. Wood piles are also anticipated to be present.

Current Site structures, including the inactive Unit 3 power generation facility and ancillary structures
and existing utilities are shown on Figure 10. Numerous active, inactive, and abandoned utilities are
located in the Northeast Area, associated with the Unit 3 power generation facility. Known active
utilities within the limits of the ISS construction in the Northeast Area include: overhead electric, storm
water drainage, fire suppression and oily water conveyance systems. Known abandoned utilities include:
screen wash water and dechlorination lines and the former Unit 3 cooling water intake and discharge
tunnels.

engineering design.

7.7.2.2 Utilities to Be Decommissioned

During construction, abandoned utilities within the footprint ofthe re iation/afeas will be exposed,
cut and plugged at the boundary of the excavation, These’utilitje

7.7.2.3

remedi ical ground line for perimeter fencing, overhead electrical lines,
and part of the attive fire suppression’ system. The identification of specific utilities requiring temporary
bypassing and/or re be coordinated with NRG.

Sections of the st ater'drainage system will be temporarily relocated to ensure proper storm water
management, and t

7.7.2.4 Offshoré Installation of Temporary Environmental Containment

The remediation of soils containing continuous DNAPL requires work in close proximity to the existing
sheet pile bulkhead north of the intake structure. The existing bulkhead sheet pile wall will be braced
temporarily to provide additional lateral support to the existing sheet pile structure during ISS activities.
This work will be performed within a temporary sheet pile coffer dam containment to prevent water
quality impacts and to allow for dewatering, as necessary.

The temporary environmental containment will consist of the steel sheet pile cofferdam with sealed
joints enclosing the bulkhead area and allowing for dewatering within the construction area, if
necessary. Outboard of the temporary cofferdam enclosure, silt curtains will be deployed. Qil-absorbent
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booms will be deployed inboard and outboard of the coffer dam enclosure. In addition, visual water
quality monitoring will be performed daily during ISS activities.

7.7.2.5 Upland Installation of Temporary Shoring and Excavation

A temporary shoring system, consisting of steel sheet piles or an alternate shoring approach, will be
designed and installed around the majority of the perimeter of the ISS treatment areas to maintain
sidewall stability in areas where a sloped or benched open cut is impractical or would require additional
structure removal within a cut slope. Excavation in ISS areas may be a deep as approximately 8 to 12
feet to remove debris and obstructions prior to performing ISS and to accommodate ISS swell. The
remaining portions of the ISS area perimeters will be open cut, as shown on Figure 8. An estimated in-
place volume of 4,500 cubic yards of soil will be removed from the northern continuous DNAPL area,

that some timber piles will be encountered within the excavation areas
cut prior to ISS to accommodate soil solidification.

7.7.3 In-Situ Solidification

successful ISS Pilot Test results, the DNAPL-impacted
hydraulic drill rig, to a maximum target depth of 57 fee
mixing will be used.

As described above, ISS areas will be gre

drilling production, and réduction. The solidification will be completed to a depth of three feet
below the Bay Mud\surface. Assuming an average pre-excavation depth of 10 feet in ISS areas, the
estimated in-place yoldme of soil to be solidified is approximately 6,500 cubic yards for the northern
continuous DNAPLarea and approximately 10,500 cubic yards for the southern continuous DNAPL area.

ISS will be implemented using jet grouting in three locations:

1. Along the eastern limit of the northern continuous DNAPL area, between the edge of the auger
mixing and the temporary sheet pile limits and, in the bulkhead area, to the existing bulkhead to
enable treatment of all continuous DNAPL up to the sheet pile limit;

2. For the thin, deep zones (few feet thick at a depth of approximately 30 feet bgs) of continuous
DNAPL between the historical cooling water intake structure and a 48-inch abandoned concrete
intake pipe; and
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3. Along the eastern limit of the southern continuous DNAPL area, between the edge of the auger
mixing and the temporary sheet pile limits to enable treatment of all continuous DNAPL up to
the sheet pile limit.

The performance goals for ISS, consistent with those used in the ISS pilot test, include the following:

* Unconfined compressive strength 230 psi;
* Hydraulic conductivity < 1x10°® cm/sec; and

®* No sheens or NAPL in a slake submergence test.

After ISS treatment is completed, including the placement and compaction of ISS swell material within
the limits of the ISS area to an elevation of four feet below final grade, the remaining apén’excavation

These wells will be decommissioned by over drilling or abandoned in place by grouting the well screen
and riser in accordance with SFDPH and BCDC requirements, as applicable, and Water Board approval.
The wells on the Pier 70 property will be decommissioned in a manner consistent with applicable
requirements of the Pier 70 RMP.

7.9 DURABLE COVERS
For the preferred remedy, an evaluation of durable covers performed as part of the PDI identified areas

of existing concrete slabs, structures, pavement and uncovered ground. Conditions of existing pavement
were established based on a relative scale of good, fair, poor condition and failing. Pavement in good or
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fair condition is sufficient to act as a durable cover, mitigating potential risks associated with direct
contact with soils. Whereas, pavement in poor condition may require repairs such as patching and crack
sealing; and pavement in failing condition may need to be replaced.

After excavation on the southeast area of Pier 70, and ISS of the northern and southern continuous
DNAPL areas, the durable cover(s), consisting of pavement, hardscape, or clean fill over a demarcation
layer, will be installed or restored in the following areas (Figure 12):

* Excavated areas — asphalt concrete paving;

® Portion of the Slipway 8 crane-way on Pier 70 — the excavations and backfill within and adjacent
to the Slipway 8 crane-way will be performed to maintain the existing structural mtegrlty of the
pile-supported concrete crane- way The crane-way walls and p||
pacted-backfill (orcontrolled

After the ISS and exdavation areas activities are complete, restoration will be undertaken to restore the
Northeast Area to<ts previous condition in accordance with the property owner’ requirements.
Restoration will include repair or replacement, if required, of the existing sheetpile bulkhead.
Replacement may be either inboard or outboard of the existing sheetpile structure.

7.11 CONSTRUCTION SEQUENCING
The planned construction sequencing is illustrated on Figure 13 and summarized as following:
Phase | includes site preparation for northern and southern ISS area, demolition and shoring installation

in the northern ISS area, construction of storm water bypass pumping system in the northern ISS area,
and excavation and ISS applications (auger mixing and jet grouting) in the northern ISS area. Prior to
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commencing ISS on the bulkhead structure, a temporary coffer dam will be installed outboard of the
bulkhead to provide containment for potential water quality impacts and to install temporary structural
pile support to the existing bulkhead to provide additional lateral support to the existing bulkhead
during construction. The structural bracing and the associated support piles and the temporary coffer
dam will be installed during the in-Bay construction window between 1 June and 30 November.

Phase Il includes demolition and utility removal in the southern ISS area, construction of storm water
bypass pumping system in the southern ISS area, excavation and ISS applications (auger mixing and jet
grouting) in the southern ISS area, and reconstruction of the storm drain system in the northern and
southern ISS areas.

Phase Ill includes NRG property site restoration and durable covers installation, including
refinery wharf area. The in-Bay temporary structural bracing and supportpiles and
be removed during the in-Bay construction window.

e sugar
er dam will

Phase IV includes the excavation, backfill, and restoration activities on\Pier'70-property.

7.12  SUSTAINABILITY CONSIDERATIONS

drawings will be pre
documentation (e.g/

46

ALDRICH



8. Institutional Controls and Post-Remediation Monitoring

The Water Board requires institutional controls for sites that contain residual contamination to prevent
inappropriate uses. The Water Board requires that information about a property containing residual
contamination be recorded in the form of an LUC so that the information is available to local
governments, the public, prospective purchasers and tenants.

8.1 LAND USE COVENANTS

An LUC is currently in place for the PPP property, restricting property use to industrial and like uses.

unless the Water Board approves a variance.

8.2 RISK MANAGEMENT PLAN

* Post-remediation groundwater monitoring plan.

Post-remediation inspections and monitoring will be included in the RMP and are summarized below.
The RMP will also provide a process allowing flexibility for other site uses to be considered, such as
recreational and high-density residential, subject to the owner or the developer obtaining Water Board
approval for these alternative site uses.

8.3 DURABLE COVER INSPECTION REPORTS

Durable cover inspections and maintenance will be performed in accordance with an O&M Plan to be
developed for Water Board approval. Inspection and maintenance of these protections will be the
responsibility of the property owner and durable cover inspection reports will be prepared and
submitted to the Water Board, likely on an annual basis. The durable cover reports will include a
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summary of the inspection findings and a description of the durable cover maintenance or repair
activities completed.

8.4 POST-REMEDIATION GROUNDWATER MONITORING

The purpose of the monitoring is to document post-remediation groundwater conditions at the
downgradient edge of the upland remediation area. It is anticipated that after five years of groundwater
monitoring that demonstrates remedy effectiveness, the monitoring program will be discontinued. The
post-remediation groundwater monitoring plan will be included in the RMP. The monitoring program
will include the following tasks:

* Installation of up to four new monitoring wells downgradient of the rediation areas,
where downgradient areas need to acknowledge that groundwat imarity flow around,

two years and on an annual basis for the subsequent three years; and

the Water Board.

® Preparing and submitting an annual monitoring repo
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9. Control Plans

This section describes the various project controls, monitoring and mitigation plans that will be prepared
during the design phase to support the management and monitoring of the remedial activities, including
health and safety, environmental compliance, environmental impacts prevention, and public
participation. These plans will be prepared in conjunction with the detailed design and will be
implemented during remediation. Such plans will be consistent with and include the mitigation
measures developed in the Mitigated Negative Declaration/Initial Study (MND/IS), in Appendix D.

9.1 HEALTH AND SAFETY PLAN

Additionally, the ISS contractor will prepare a|HASP specific
specific hazards and mitigation measyrées associated with the-he

An Environmental Compliance Management Plan (ECMP) will be developed to ensure compliance with
all applicable environmental rules and regulation of federal, state, and local agencies. The ECMP will be
prepared in accordance with PG&E April 2013 PG&E Environmental Compliance Management Plan for
Construction Projects guidance. Specific subjects that will be included in the ECMP include, but are not
limited to, the requirements associated with the disturbance and handling of materials containing Site-
specific COPCs, handling of hazardous materials used to prepare the ISS mixture (cementitious
materials), use of fuels and other petroleum products, good housekeeping practices, compliance
inspections, documentation and reporting, handling excess mixture of soil and ISS mixtures generated
during implementation of ISS, management of dust and storm water during operations, equipment and
vehicle emissions including dust, and any resource agency requirements resulting from the permitting of
the project.
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9.3 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A construction quality assurance/quality control (CQA/QC) plan will be prepared to identify the
responsibilities of the Engineer and the remediation contractors for testing and inspections during
construction. The CQA/QC plan will summarize the testing to be completed on any imported fill if
needed; specify the observance of site preparation and utility decommissioning/abandonment activities;
provide quality assurance/quality control (QA/QC) procedures associated with excavation, soil handling,
off-site transport and disposal, backfilling, ISS implementation and site restoration; and specify
documentation procedures.

9.4 STORM WATER POLLUTION PREVENTION PLAN

will describe
the BMPs to address potential storm water runoff, use of water durin otential for
soil erosion and sedimentation during the implementation of the reme

consistent with applicable requirements of the Pier 70 RMP for portions

chemicals in such a manner that prevent
secondary containment).

9.5 DUST, VAPOR, AND ODOR CONTROL PLAN

Dust mitigation measures, including an asbestos dust mitigation plan, will be implemented during
excavation, backfilling, handling of impacted soil as well as soil containing NOA, grading, and cap
installation based on field monitoring readings and visible emissions. This plan will be consistent with
applicable requirements of the Pier 70 RMP for dust control measures for work on Pier 70. The plan will
include, at a minimum:

* Water application (such as, misting around dry work and spraying stockpiles);
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* Construction vehicle speed limits;

* Track-out controls (such as street sweeping and wheel washing stations);

e Stop work on high wind days; and

e Stockpile management (such as, encrustation and covering).
Odor suppression and control measures will also be developed to eliminate or minimize hydrocarbon
odors that may be temporarily apparent during soil remediation activities, soil excavations. These
measures will likely include a water-based, biodegradable odor suppressant (e.g., Rusmar®, Biosolve®, or

equivalent), as necessary. Based on the ISS pilot test air monitoring results, it appears that the use of
odor control foam and water spray are adequate to control dust and vapor emissions, however, with a

9.6 PERIMETER AIR MONITORING PLAN

A detailed waste management plan including sampling and analysis protocols and profiling procedures
will be developed for each sequence of activity involving disturbance, management, and off-site disposal
of material and soil generated during the implementation of the preferred remedy.

Based on the PDI, the following laboratory analyses are anticipated to be the minimum required to meet
off-site disposal facility waste profiling requirements:

* Total petroleum hydrocarbons, as gasoline, diesel, and motor oil (TPHg, TPHd, and TPHmMo) using
USEPA Method 8015B;

* Benzene, toluene, ethylbenzene, xylenes (BTEX) using USEPA Method 8021B;
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®  PAHs using USEPA Method 8270C-SIM;
e California Title-22 metals (17 analytes) using USEPA Methods 6010B and 7400;

e Total Threshold Limit Concentration (TTLC) test and the Soluble Threshold Limit Concentration
(STLC) test using WET testing; and

* NOA by the California Air Resources Board Method 435.

Additional disposal facility-specify analytical requirements and sampling frequency may apply. PG&E will
further evaluate acceptable waste disposal facilities and their waste profile and acceptance criteria prior
to construction in an effort to limit the amount of on-site stockpiling of excavated soil awaiting off-site
transport and disposal.

9.9 TRANSPORTATION AND TRAFFIC PLAN

presented in the following paragraphs. The truck traffic estimates are based on the estimated volume or
weight of material Being transported, the estimated duration of the activity, and the anticipated average
haul truck capacity. These truck traffic frequencies should be considered averages for the duration of
the activity, as actual daily truck trips can vary higher or lower based on on-site productivity, haul truck
availability, weather, distance to disposal facilities or material suppliers, etc. The highest volume and
frequency of truck traffic will occur during excavation activities wherein all excavated soil will be
transported off-site for disposal. Accordingly, the volume and frequency of truck traffic for
transportation of clean fill, which would be brought on-site after excavation and ISS, is not included in
the estimates below.

On the southeast portion of Pier 70, it is estimated that approximately 1,300 tons of excavated soil will
require off-site disposal as non-RCRA hazardous or non-hazardous waste. This will require approximately
65 truck-loads (assuming approximately up to 20 tons per truck) of off-site waste hauling. Each truck off-
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haul/delivery will typically consist of two one-way trips, i.e., to and from the Site during normal workday
hours. Assuming a minimum soil disposal transportation duration of two weeks, the maximum truck trip
frequency is estimated at an average of 1.5 trips per hour (i.e., 130 trips in 10 work days or 90 work-
hours). The transportation of backfill will follow the off-site disposal of excavated soil. The backfill
operation is estimated to require 115 truck-loads of loose soil. Assuming a similar delivery rate as the
soil waste off-haul, the maximum truck trip frequency is estimated at an average of 2.6 trips per hour
(i.e., of 230 trips in 10 work days or 90 work-hours).

In the northern ISS area, it is estimated that approximately 7,100 tons of excavated soil requiring 360
truck-loads will be disposed off-Site. Assuming the soil disposal will take a minimum of four weeks, the
maximum truck trip frequency is estimated at 4.0 trips per hour. Similarly, in the southern ISS area, it is
estimated that approximately 5,600 tons of excavated soil requiring 280 truck-loadswwill be disposed off-

is estimated at 4.2 trips per hour.

As illustrated above, the remediation construction is estimated to gent
truck trips per hour on the roadway network during the activities that wi
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10. Implementation Schedule

A preliminary remedy implementation schedule is presented on Figure 1. It is anticipated that the RAP
will undergo public review and comment in the fourth quarter of 2015 and the first quarter of 2016, and
that the RAP will be approved by the Water Board in the first quarter of 2016. Construction mobilization
is currently anticipated to start in the spring of 2017. A more detailed schedule will be developed as the
design and permitting documents are completed and as required permits are obtained prior to
implementation. Remediation and restoration activities are expected to require approximately 15
months to be completed, with construction ending in the second quarter of 2018, and temporary in-Bay
structural bracing and pile support and coffer dam removal occurring within the in-Bay construction
work window. The actual construction duration will depend on the constructi ir
ability to overlap construction activities in multiple areas concurrently,
coordination with the property owners and their current site operatio
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11. Public Participation in the RAP Process

The public participation requirements for the RAP process include the following:

* Publishing a public notice of the availability of the draft RAP for public review and comment in a
local newspaper of general circulation;

e Posting a notice of the availability of the draft RAP for public review and comment at a
repository accessible to the public;

e Distributing a fact sheet to parties on the Site mailing list; the fact sheet will describe the final
remedy and the availability of the draft RAP for public comment;

After the public comment period is completed, the Water Board will review and\respond to th
comments received. The RAP will be revised, as necessary, to address the comments received.
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Table 1 Page 1 of 1
Soil Screening Criteria for Protection of Human Health
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California
Selected Industrial ESL?
Chemical Soil Screening Value| (Water Board, |Background/ CHHSL® RSL®
(mg/kg) 2008) Ambient (OEHHA, 2010) (USEPA, 2011)

METALS
ARSENIC 11.5/12 1.6 11.5412° 0.24 1.6
BARIUM 34,000 34,000 364° 63,000 190,000
BERYLLIUM 390 390 - 170,000 2,000
CADMIUM 7.4 7.4 - 7.5 800
CHROMIUM, TOTAL 310,000 310,000 - 1,000,000 1,500,000, Cr(lll)
COBALT 1,900 1,900 912 3,200 300
COPPER 82,000 82,000 - 38,000 41,000
LEAD 80 80 265° 320 -
MERCURY 180 - - 180 43
NICKEL 3,400 3,400 1,752 16,000 -
SELENIUM 1,000 1,000 - 4,800 5,100
VANADIUM 200 200 66.3° 6,700 5,200
ZINC 61,000 61,000 - 100,000 310,000
POLYCYCLIC AROMATIC HYDROCARBONS (PAHSs)
ACENAPHTHENE 3,100 3,100 - - 33,000
ACENAPHTHYLENE 3,300 3,300 - - -
ANTHRACENE 26,000 26,000 - - 170,000
BENZ(A)ANTHRACENE NE 1.3 -- - 2.1
BENZO(A)PYRENE NE 0.13 -- 0.13 0.21
BENZO(B)FLUORANTHENE NE 1.3 -- - 2.1
BENZO(G,H,)PERYLENE 3,300 3,300 - - -
BENZO(K)FLUORANTHENE NE 1.30 -- - 21
CHRYSENE NE 210 -- -- 210
DIBENZ(A,H)ANTHRACENE NE 0.21 -- - 0.21
FLUORANTHENE 4,400 4,400 - - 22,000
FLUORENE 2,800 2,800 - - 22,000
INDENO(1,2,3-CD)PYRENE NE 2.1 -- -- 2.1
NAPHTHALENE 2.8 2.8 - - 18
PHENANTHRENE 3,300 3,300 - -- -
PYRENE 6,600 6,600 - - 17,000
VOLATILE ORGANIC COMPOUNDS (VOCs)
BENZENE 0.27 0.27 - - 5.4
1-BUTYLBENZENE 51,000 - - -- 51,000
SEC-BUTYLBENZENE 51,000 -- -- -- 51000’
ETHYLBENZENE 5 5 - -- 27
4-ETHYLTOLUENE -- -- -- - --
1-PROPYLBENZENE 21,000 - - -- 21,000
STYRENE 1,500 1,500 - - 36,000
TOLUENE 210 210 - -- 45,000
1,2,4-TRIMETHYLBENZENE 260 -- -- - 260
1,3,5-TRIMETHYLBENZENE 10,000 - - -- 10,000
XYLENES, TOTAL 100 100 - - 2,700
OTHER
CYANIDE, TOTAL 120 120 - - -
PCB, TOTAL 0.3 -- -- 0.3 --
AROCLOR 1254 (PCBSs) 0.74 0.74 - - 0.74
AROCLOR 1260 (PCBs) 0.74 0.74 - - 0.74
BENZO(A)PYRENE EQUIVALENT 0.9 -- 0.9 -- --

References and Abbreviations

! California Regional Water Quality Control Board, San Francisco Bay Region (Water Board), 2008, Update to Environmental Screening Levels for Sites
with Contaminated Soil and Groundwater, Table K-2, Direct Exposure Soil Screening Levels, Commercial/Industrial Worker Exposure Scenario, May.

2 EarthRisk, Inc., 2009, Background Concentration for Arsenic in Soil, Hoe Down Yard, Potrero Power Plant, April 2.

% Site-specific background arsenic concentration (AMEC, 2010); see discussion in report.

* 0.9 mg/kg benzo(a)pyrene equivalent is 95th percentile of the northern California ambient dataset for surface soil (DTSC, 2009).

® Office of Environmental Health Hazard Assessment (OEHHA), 2010, (California Human Health Screening Levels [CHHSLs]), Human Exposure-Based
Screening Numbers Developed to Aid Estimation of Cleanup Costs for Contaminated Soils, Soil Screening Numbers Updated Table, September.
http://www.oehha.ca.gov/risk/chhsltable.html

® United States Environmental Protection Agency. (USEPA), 2011, Regional Screening Level Summary Table, values for industrial soil. November.
http://www.epa.gov/region9/superfund/prg/

"Value for 1-butylbenzene used as a surrogate.

All concentrations in milligrams per kilogram (mg/kg).

-- = not available
Bold = selected screening level

CHHSL = California Human Health Screening Level

ESL = Environmental Screening Level

NE = not evaluated; these compounds are evaluated as part of the benzo(a)pyrene equivalent

RSL = Regional Screening Level
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Table 2

Soil Gas Screening Criteria for Protection of Human Health
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan

San Francisco, California

Page 1 of 2

Selected Commercial/Industrial ESL? 2 Adjusted RSLs?
Chemical Screening Level (Water Board, CHHSL (USEPA, 2011)
3 (OEHHA, 2010)
(ug/m®) 2008) (Water Board, 2008)
1,1,1,2-TETRACHLOROETHANE 1,100 1,100 - 3,400
1,1,1-TRICHLOROETHANE 1,300,000 1,300,000 2,790,000 44,000,000
1,1,2,2-TETRACHLOROETHANE 140 140 - 420
1,1,2-TRICHLOROETHANE 510 510 - 1,540
1,1-DICHLOROETHANE 5,100 5,100 - 15,400
1,1-DICHLOROETHENE 120,000 120,000 - 1,760,000
1,1-DICHLOROPROPENE NP - - --
1,1-DIFLUOROETHANE 360,000,000 - - 360,000,000
1,2,3-TRICHLOROBENZENE NP - - --
1,2,3-TRICHLOROPROPANE 2,600 - - 2,600
1,2,4-TRICHLOROBENZENE 2,300 2,300 - 17,600
1,2,4-TRIMETHYLBENZENE 62,000 - - 62,000
1,2-DIBROMO-3-CHLOROPROPANE 4.3 4.3 - 4.0
1,2-DICHLOROBENZENE 120,000 120,000 - 1,760,000
1,2-DICHLOROETHANE 310 310 167 940
1,2-DICHLOROPROPANE 820 820 - 2,400
1,2-ETHYLENE DIBROMIDE 40 - - 40
1,3,5-TRIMETHYLBENZENE" 62,000 62,000 - 62,000
1,3-DICHLOROBENZENE 61,000 61,000 - --
1,3-DICHLOROPROPANE NP - - --
1,4-DICHLOROBENZENE 740 740 - 2,200
1,4-DIOXANE 3,200 - - 3,200
2,2-DICHLOROPROPANE NP - - --
2-CHLOROTOLUENE NP - - --
2-METHYLNAPHTHALENE NP - - --
4-CHLOROTOLUENE NP - - --
4-ETHYLTOLUENE NP - - --
ACETONE 1,800,000 1,800,000 - 280,000,000
BENZENE 280 280 122 3,200
BENZYL CHLORIDE 500 - - 500
BROMOBENZENE 520,000 - - 520,000
BROMODICHLOROMETHANE 460 460 - 660
BROMOFORM 22,000 - - 22,000
BROMOMETHANE 2,900 2,900 - 44,000
1,3-BUTADIENE 820 - - 820
CARBON DISULFIDE 6,200,000 - - 6,200,000
CARBON TETRACHLORIDE 63 63 84.6 4,000
CFC-113 260,000,000 - - 260,000,000
CHLOROBENZENE 580,000 580,000 - 440,000
CHLOROETHANE 58,000 58,000 - 88,000,000
CHLOROFORM 1,500 1,500 - 1,060
CHLOROMETHANE 53,000 53,000 - 780,000
3-CHLOROPROPENE 4,000 - - 4,000
CI1S-1,2-DICHLOROETHENE 20,000 20,000 44,400 --
CI15-1,3-DICHLOROPROPENE NP - - --
CUMENE 3,600,000 - - 3,600,000
CYCLOHEXANE 52,000,000 -- -- 52,000,000
DIBROMOCHLOROMETHANE 900 -~ - 900
1,2-DIBROMOETHANE 14 14 - 40
DIBROMOMETHANE 36,000 -~ -~ 36,000
DICHLORODIFLUOROMETHANE 880,000 - - 880,000
DICHLOROTETRAFLUOROETHANE NP -- -- --
ETHANOL NP -- -- --
ETHYL TERT-BUTYL ETHER (ETBE) NP - - --
ETHYLBENZENE 3,300 3,300 1,400 9,800
4-ETHYLTOLUENE NP -- -- --
HEPTANE NP - - -
HEXACHLOROBUTADIENE 1,120 - -~ 1,120
HEXANE 6,200,000 - - 6,200,000
HYDROCARBONS, ALIPHATIC (C5-C8) NP - - --
HYDROCARBONS, ALIPHATIC (C9-C18) NP - - --
HYDROCARBONS, AROMATIC (C6-C8) NP - - --
HYDROCARBONS, AROMATIC (C9-C16) NP - - --
ISOPROPANOL 62,000,000 - - 62,000,000
ISOPROPYL ETHER (DIPE) 6,200,000 - - 6,200,000
MERCURY, ELEMENTAL 53 53 125 2,600
METHYL BUTYL KETONE 260,000 - - 260,000
METHYL ETHYL KETONE 2,900,000 2,900,000 - 44,000,000
METHYL ISOBUTYL KETONE 1,800,000 1,800,000 - 26,000,000
METHYLENE CHLORIDE 17,000 17,000 - 52,000
METHYL-T-BUTYL-ETHER 31,000 31,000 13,400 94,000
NAPHTHALENE 240 240 106 720
N-BUTYLBENZENE NP -- -- --
N-PROPYLBENZENE 8,800,000 - - 8,800,000
P-ISOPROPYLTOLUENE NP -- -- --
SEC-BUTYLBENZENE NP - - --
STYRENE 530,000 530,000 - 8,800,000
T-BUTYL ALCOHOL (T-BUTANOL) NP - - --
TERT-AMYL METHYL ETHER (TAME) NP - - --
TERT-BUTYLBENZENE NP -- -- --
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Table 2

Soil Gas Screening Criteria for Protection of Human Health
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan

San Francisco, California

Page 2 of 2

Selected Commercial/Industrial ESL? 2 Adjusted RSLs?
Chemical Screening Level (Water Board, CHHSL (USEPA, 2011)
3 (OEHHA, 2010)
(ug/m®) 2008) (Water Board, 2008)

TETRACHLOROETHENE 1,400 1,400 603 4,200
TETRAETHYL LEAD 0.578 - 0.578 --
TETRAHYDROFURAN NP -- -- --
TOLUENE 180,000 180,000 378,000 44,000,000
TRANS-1,2-DICHLOROETHANE NP -- -- --
TRANS-1,2-DICHLOROETHENE 41,000 41,000 88,700 520,000
TRANS-1,3-DICHLOROPROPENE NP - - --
TRICHLOROETHENE 4,100 4,100 1,770 6,000
TRICHLOROFLUOROMETHANE 6,200,000 - - 6,200,000
2,2,4-TRIMETHYLPENTANE NP - - --
VINYL ACETATE 1,760,000 - - 1,760,000
VINYL CHLORIDE 100 100 44.8 5,600
XYLENE, O- 879,000 - 879,000 880,000
XYLENES, M,P- 887,000 - 887,000 880,000
XYLENES, TOTAL 58,000 58,000 - 880,000

References and Abbreviations

! California Regional Water Quality Control Board, San Francisco Bay Region (Water Board), 2008, Update to Environmental Screening Levels for Sites
with Contaminated Soil and Groundwater, Table E-2, Environmental Screening Levels (ESLs), Indoor Air and Soil Gas (Vapor Intrusion Concerns), May.

2 Office of Environmental Health Hazard Assessment (OEHHA), 2010, (California Human Health Screening Levels [CHHSLs]) Human Exposure-Based

3 United States Environmental Protection Agency (USEPA), 2011, Regional Screening Level (RSL) Summary Tablev values for Industrial Air, November.

“Value for 1,2,4-Trimethylbenzene used as a surrogate.

All concentrations are in micrograms per cubic meter (ug/m3).

-- = not applicable
Bold = selected screening level

ESL = Environmental Screening Level

NP = not published
RSL = Regional Screening Level
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Table 3

Groundwater Screening Criteria for Protection of the Marine Environment

Page 1 of 1

Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan

San Francisco, California

Chemical :;f:;?:gp‘gr‘i’taet:; ESL' SQuIRTs? Water Quality Objective®
(ug/L) (Waterboard, 2008) (NOAA, 2008) (Waterboard, 2007)

METALS
ANTIMONY 500 500 500 -
ARSENIC 36 36 36 36
BARIUM 200 - 200 -
BERYLLIUM 0.53 0.53 100 -
BORON 1200 - 1200 -
CADMIUM 9.3 9.3 8.8 9.3
CHROMIUM, TOTAL 1000 1000, Cr(Ill) - 50
CYANIDE 2.9° 1 1 2.9°
COBALT 1 - 1 -
COPPER 3.1 3.1 3.1 -
LEAD 8.1 Refers to WQO 8.1 8.1
MERCURY 2.1 Refers to WQO 0.94 2.1
MOLYBDENUM 23 - 23 -
NICKEL 8.2 8.2 8.2 8.2
SELENIUM 71 71 71
SILVER 0.19 0.19 - --
THALLIUM 4 4 17 -
VANADIUM 50 - 50 -
ZINC 81 81 81 81
TOTAL PETROLEUM HYDROCARBONS AND VOLATILE ORGANIC COMPOUNDS (VOCs)
TPHD 640 - 3000* - - -
TPHMO 640 - 3000* - - -
BENZENE 350 350 110 -
TOLUENE 2500 2500 215 -
ETHYLBENZENE 43 43 25 -
XYLENES 100 100 — -
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) AND PHENOLS
NAPHTHALENE 235 - 2350" -
ACENAPHTHENE 40 40 40 -
ACENAPHTHYLENE 30 30 300" -
FLUORENE 30 30 300" —
PHENANTHRENE 4.6 4.6 4.6 -
ANTHRACENE 30 - 300" -
BENZO(A)ANTHRACENE 30 - 300" -
CHRYSENE 30 -- 300" -
BENZO(A)PYRENE 30 - 300" -
BENZO(B)-FLUORAN-THENE 30 - 300" -
BENZO(K)-FLUORAN-THENE 30 - 300" -
BENZO (G,H,I)-PERYLENE 30 - 300" -
INDENO (1,2,3-CD)-PYRENE 30 - 300" -
FLUORANTHENE 8 8 11 -
PYRENE 30 - 300" -
DIBENZ(A,H)ANTHRACENE 30 - 300" -
2,4-DIMETHYL-PHENOL 110 110 - --
2-METHYL-PHENOL 110 110 - -
3- & 4-METHYL-PHENOL 110 110 - --
PHENOL 260 260 400 -

20150625_NE_RAP_Table 3.xlsx

References and Abbreviations

' California Regional Water Quality Control Board, San Francisco Bay Region (Water Board), 2008, Update to Environmental Screening Levels
(ESLs) for Sites with Contaminated Soil and Groundwater, May. Default values presented in ESL Table F-4a. Chronic exposures were used
where available; otherwise 10 percent of acute exposure values ) were used.

2 National Oceanic and Atmospheric Administration (NOAA), 2008, Screening Quick Reference Tables (SQUIRTS).

* Calfornia Regional Water Quality Control Board, San Francisco Bay Region (Water Board), 2007, Water Quality Control Plan (Basin Plan),
Basin Plan Amendments, January.

4 Range of values developed for or applied to other San Francisco Bay Area sites, as described by Geomatrix (2008).

® For cyanide, the chronic objective (4-day average) from the Water Quality Control Plan (Basin Plan) was selected
All concentrations are in micrograms per liter (ug/L).

-- = not available

A = acute value; chronic value is estimated as 10 percent of the acute value
Bold = selected screening level

ESL = Environmental Screening Level

SQuiRTs = Screening Quick Reference Tables
WQO = Water Quality Objective
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Table 4

Chemical-Specific ARARs
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California

1of2

Standard, ARAR Determination
Requirement,
Criterion or Limitation Citation Description ARAR TBC Comments
National Primary and (40 CFR Part 50 [Set standards on ambient concentrations of These standards are enforced via
Secondary Ambient Air carbon monoxide, lead, oxides of nitrogen, the Bay Area Air Quality
Quality Standards PM° PM?*®°, ozone and sulfur oxides Management District (BAAQMD)
through the administration of
‘/ prescriptive requirements for specific
activities that have the potential to
impact National Ambient Air Quality
Standards. May apply to specific
construction or process activities.
New Source 40 CFR Part 60 |NSPS apply to certain major new sources The particular source categories
Performance Standards and major modifications of existing sources governed by the NSPS are not
(NSPS) that emit “designated pollutants” (which are anticipated for use at the site, and
different than criteria pollutants). are therefore not applicable
‘/ requirements. They may, however,
be relevant and appropriate if the
technologies employed during
remediation are sufficiently similar to
an NSPS designated pollutant or
source category.
Odorous Substances |BAAQMD Place general limitations on odorous Applicability of this regulation begins
Regulation VI substances and specific limitation on specific ‘/ if BAAQMD receives odor
odorous compounds. complaints from ten or more
individuals within a 90-day period.
Organic Compounds BAAQMD Limits the emissions of organic compounds Certain sections of this regulation
Regulation VIII, [during soil excavation and remediation. \/ potentially apply to the excavation of
Rule 40 contaminated soils.
Safe Drinking Water Act|40 CFR 141-149 |Substantive requirements that include The site is located within or on the
(SDWA) chemical-specific drinking water standards, immediate edge of the “Downtown
restrictions on the underground injection of Groundwater Basin,” which has
wastes, and groundwater protection been proposed for de-designation as
programs. a potential source of drinking water
N/A N/A  |by the RWQCB due to generally

poor water quality and other factors
(Water Board, 1996).

Federal Water Quality (40 CFR 131 Sets standards for surface water to protect The upland portion of the site does
Criteria aguatic organisms and human health. not contain surface water, however,
the groundwater migrating off-site
40 CFR 131.37 lists specific criteria from the upland area discharges to
applicable to waters specified in the Water \/ San Francisco Bay at the shoreline
Quality Control Plan for Salinity for the San adjacent to the upland area.
Francisco Bay/Sacramento-San Joaquin
Delta Estuary
NOAA Screening Quick Presents preliminary screening criteria for These tables are intended for
Reference Tables organic and inorganic contaminants in preliminary screening purposes only:
(SQUIRTSs) 2008 N/A environmental media. \/ they do not represent official NOAA

policy and do not constitute criteria
or clean-up levels.

Anti-Degradation Policy

Resolution No. 68-
16

State Water Resources Control Board’s
Statement of Policy with Respect to
Maintaining High Quality of Waters in
California.

Remedial action must be
implemented in a manner that does
not degrade high quality surface and
ground waters of the State. The site
is located within or on the immediate
edge of the “Downtown Groundwater
Basin,” which has been proposed for
de-designation as a potential source
of drinking water by the RWQCB
due to generally poor water quality
and other factors (Water Board,
1996).

Investigation and
cleanup and abatement
of discharges

Resolution No. 92
49;

Water Code
Section 13304

Requirements for the investigation, cleanup
and abatement of discharges that threaten
the waters of the State.

Water Quality Control
Plan for the San
Francisco Bay Basin

Basin Plan 2008,
Amended
December 2010

Pursuant to the Porter-Cologne Act, the
Basin Plan is the Board's master water
quality control planning document that
designates beneficial uses and water quality
objectives for waters of the State, including
surface waters and groundwater. The plan
establishes water quality standards and
includes programs of implementation to
achieve water quality objectives.

Water Quality Standards applicable
to remedial alternatives, however,
need to consider de-designation as
a drinking water source and ability to
address groundwater discharge to
surface water as part of a future
sediment remedy.
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Table 4
Chemical-Specific ARARs

20f2

Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan

San Francisco, California

Standard, ARAR Determination
Requirement,
Criterion or Limitation Citation Description ARAR TBC Comments
Screening for Presents lookup tables of conservative This is a technical report prepared
Environmental Environmental Screening Levels ("ESLs") for by staff of the California Regional
Concerns at Sites with over 100 chemicals commonly found at sites Water Quality Control Board, San
Contaminated Soil and N/A with contaminated soil and groundwater, and v Francisco Bay Region. Information
Groundwater, May 2008 a description of how they were developed. provided in the document is not
intended to establish policy or
regulation.
Soil Screening California Human Health Screening Levels CHHSLs are used for site
Numbers, OEHHA, (CHHSLSs) developed by the Office of "screening" and are not intended as
September 2010 Environmental Health Hazard Assessment cleanup standards.
for contaminated soil and soil gas. CHHSLs
N/A are non-site-specific risk-based screening \/
levels used to help identify areas,
contaminants, and conditions that may
require further attention at a particular site.
Regional Screening Regional Screening Levels (RSLs) are RSLs are used for site "screening"
Levels, USEPA Region generic, non-site-specific risk-based and may be used as initial cleanup
9, November 2011 screening levels used to help identify areas, goals at CERCLA sites, if applicable.
N/A contaminants, and conditions that may v RSLs are not de facto cleanup
require further attention at a particular site. standards and should not be applied
as such.
California DTSC PAH |DTSC Advisory - |Presents the results of California PAH This advisory provides guidance on
Advisory, July 2009 Use of PAH background concentration studies and evaluating site conditions and
Studies in the identifies a target Benzo(a)pyrene (BaP) determinining cleanup levels by
MGP Site cleanup |equivalent value for soil remediation considering regional background
process, July 1, [activities. ‘/ levels for PAHSs, expressed as BaP
2009 equivalents. Information provided in
this advisory is not intended to
establish policy or regulation, and
does not establish a site-specific
cleanup level.

References and Abbreviations

ARAR = Applicable or Relevant and Appropriate Requirements

TBC = To Be Considered

BAAQMD = Bay Area Air Quality Management District

NOAA = National Oceanic and Atmospheric Administration
OEHHA = Office of Environmental Health Hazard Assessment
USEPA = United States Environmental Protection Agency
DTSC = Department of Toxic Substances Control

MGP = manufactured gas plant
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Table 5
Location-Specific ARARs
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Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California

Standard,
Requirement,
Criterion or Limitation

Citation

Description

ARAR Determination

ARAR

TBC

Comments

Federal Endangered
Species Act

50 CFR 200, et.
seq.

Requires that activities must be conducted
in a manner that will avoid jeopardizing the
continued existence of listed endangered or
threatened species or modification of their
habitat.

v

Applicable for those listed or
threatened species located within
the project area, if any.

Federal Migratory Bird
Treaty Act

16 USC, Section
803

Prohibits the pursuit, hunting, capturing or
killing of any migratory bird.

Marine Mammal Protection
Act

16 USC Section
1361-1421h

Prohibits the pursuit, hunting, capturing or
killing of any marine mammal in the waters
of the U.S.

California Endangered
Species Act

California Fish &
Game Code,
Section 2050 et.
seq.

Requires that activities must be conducted
in a manner that will avoid jeopardizing the
continued existence of listed endangered or
threatened species or modification of their
habitat.

Applicable for those listed or
threatened species located within
the project area, if any.

California Fish & Game
Code

Sections 3503,
3800, 4150, and
8500

The respective sections of the California
Fish and Game Code prohibit the:

1) needless destruction of nests or eggs of
any bird;

2) the pursuit, hunting, capturing or killing
of any non-game birds;

3) pursuit, hunting, capturing or Killing of
any non-game mammals; and

4) pursuit, hunting, capturing or killing of
any mollusks, crustaceans or other
invertebrates.

Coastal Zone
Management Act

16 USC Section
1451 et seq

Requires activities affecting land or water
uses in a coastal zone to certify
noninterference with coastal zone
management programs.

The site is located in a coastal zone.

National Archeological and

16 USC Section

Imposes restrictions on the alteration of

Current data indicate that neither

Historical Preservation Act 469, et. seq. terrain that threatens significant scientific or N/A N/A scientific nor historical data is
historical data and requires the preservation located onsite.
of artifacts.
Building Permits Port of San Requires Port building permit for all Potentially applicable if remedial
Francisco construction activities taking place on Port action includes building construction,
Building Code of SF property, includes review by Port ‘/ or the grading, excavation, or filling
2010 w/ June engineering staff to determine which of land within the jurisdiction of the

2011 Supplement

environmental permits are applicable to the
proposed construction activity.

San Francisco Port Commission.

Former Maher Ordinance

San Francisco
Public Health
Code, Article 22A

Previously referred to as the “Maher
Ordinance,” requires a site history, soil
investigation, and mitigation plan for site
contamination for sites bayward of the
historic high tide line upon which there is
disturbance of 50 cubic yards or more of

cail

Applicable to the majority of the site
that is bayward of the 1851
shoreline.

River and Harbors Act

33 USC Sections
401 and 403

Requires permitting through the USACE for
soil disturbance or structures within
navigable waters of the United States.

This requirement potentially applies
during the installation of the vertical
barriers (if activity occurs within the
designated zone) and replacement
or repair of the existing sheet pile
bulkhead. It will also be taken into
consideration when evaluating the
disposition of the excavated soils
from within this zone.

Construction Dust Control

San Francisco
Public Health
Code, Article 22B

Requires:

1) that all site preparation work, demolition,
or other construction activities within the
City and County of San Francisco that have
the potential to create dust or will expose or
disturb more than 10 cubic yards or 500
square feet of soil must comply with
specified dust control measures; and,

2) for projects over one-half acre, that the
project sponsor obtain approval of a dust
control plan from the Director of Public
Health unless the Director waives these
requirements.

McAeeter Petris Act

Requires permits to fill, to extract materials,
and to make substantial changes in use of
land, water or existing structures in the San
Francisco Bay and a 100-foot shoreline
band.

A portion of the site is located within
the 100-foot shoreline band of the
San Francisco Bay

References and Abbreviatio

ns

ARAR = Applicable or Relevant and Appropriate Requirements

TBC = To Be Considered

USACE = United States Army Corps of Engineers
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Table 6

Action-Specific ARARs
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California
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Standard,
Requirement,
Criterion or Limitation

Citation

Description

ARAR Determination

ARAR

TBC

Comments

National Emission
Standards for
Hazardous Air
Pollutants (NESHAPS)

40 CFR Part 61

These NESHAPs regulate emissions of
hazardous air pollutants (HAPs) from non-
categorized stationary sources.

PAHSs are included as Polycyclic
Organic Matter and are regulated as
HAPs under 40 CFR Part 61.
However, the current remedial
alternatives do not include activities
regulated under these NESHAPs.
These requirements may be
applicable or relevant if the
alternatives change.

pollutants and other provisions for water
quality standards to be applied to waters in
the State of California.

Permits BAAQMD Requires a permit to operate for any article, To be considered during the
Regulation I machine, equipment or other contrivance selection of the heat generating
which may cause, reduce or control the ‘/ equipment used for thermally-
emission of air contaminants that is not enhancing the DNAPL for extraction.
specifically exempt from permitting
requirements.
Particulate Emissions |BAAQMD Regulates the quantity of particulate matter in Applicable for remediation if
Regulation VI the atmosphere through the enforcement of activities include portable
limitations on emission rates, concentrations, \/ soldering/welding, visible particles
visible emission and opacity. and/or diesel-driven pile drivers.
Inorganic Gaseous BAAQMD Limits the emissions of nitrogen oxides (NO,) This regulation should be taken into
Polluntants Regulation IX and carbon monoxide (CO) from industrial, consideration when determining the
institutional, or commercial boilers, steam size and type of heater that will be
generators and process heaters v used during the thermally-enhanced
DNAPL extraction. Not applicable if
electrical power is used in lieu of
boilers.
National Pollutant CWA 402 Regulates the point source discharge of Applicable to extracted groundwater
Discharge Elimination |40 CFR 122 & treated effluent and storm water runoff to or other construction dewatering
System (NPDES) 125 waters of the United States. Potentially water discharged to surface waters
applicable substantive NPDES standards \/ or to a publicly owned treatment
include technology-based pollutant controls, works.
or effluent standards, governing surface
water discharges.
Callifornia Toxics Rule |40 CFR 131.8 Numeric water quality criteria for priority toxic Potentially applicable for discharges

to the surface waters during
remediation.

Regulation of Noise

San Francisco
Police Code,
Article 29,
Sections 2907-
2909

Regulates noise associated with construction
activity and establishes allowable noise limits.

Applicable to all remediation
activities conducted at the site.

Sewer Use Ordiance

San Francisco
Municipal Code,
Part Il, Chapter X,
Article 4.1,

San Francicso
Department of
Public Works
Order No. 158170

Regulates wastewater discharges from non-
domestic sources to the City's sewer system.
Requires pre-treatment of discharges to
meet discharge limitations.

Applicable to the remedial actions
where the dewatering of the
excavated material or other sources
of construction water will result in
the discharge of the water to the
municipal sewer.

Former Maher
Ordinance

San Francisco
Public Health
Code, Article 22A

Previously referred to as the “Maher
Ordinance,” requires a site history, soll
investigation, and mitigation plan for site
contamination for sites bayward of the
historic high tide line upon which there is
disturbance of 50 cubic yards or more of soil.

Applicable to the majority of the site
that is bayward of the 1851
shoreline.

Batch Wastewater
Discharge Permit

San Francisco
Municipal Code,
Part Il, Chapter X,
Article 4.1,
Section 124

Requires a permit for discharges of
wastewater from construction dewatering and
any other activity that generates wastewater
(from other than routine commercial or
industrial processes) to the City's sewer
system.

Applicable to the remedial actions
where the dewatering of the
excavated material or other sources
of construction water will result in
the discharge of the water to the
municipal sewer.

Clean Water Act
Dredge & Fill Permits

40 CFR 230, et.
sec.

Requires a permit if construction projects will
result in the discharge of dredged material
(i.e., material excavated from waters) or fill
material (i.e., material placed in waters such
that dry land replaces water—or a portion
thereof—or the water’s bottom elevation
changes) into a water of the United States.

This requirement potentially applies
during the installation of the vertical
barriers (if activity occurs within the
designated zone) and replacement
or repair of the existing sheet pile
bulkhead. It will also be taken into
consideration when evaluating the
disposition of the excavated soils
from within this zone.

Spill Prevention, Control
& Countermeaure Plans

40 CFR Part 112

Requires the preparation of spill preventon &
response plans for releases of oil to the
navigable waters of the United States

This requirement is potentially
applicable if oil or extracted DNAPL
is stored onsite during remediation
activities.
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Table 6

Action-Specific ARARs
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California
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Standard,
Requirement,
Criterion or Limitation

Citation

Description

ARAR Determination

ARAR TBC

Comments

Stormwater Discharges
Associated with Small
Construction Projects

SWRCB ORDER
NO. 2010-0014-
DWQ

NPDES NO.
CAS000002

Requires permitting of discharges of
stormwater associated with construction
activities that include soil disturbance at sites
1 acre to 5 acres in size.

v

Applicable to the site due to its size
and activities.

California Hazardous
Waste Regulations

22 CCR, Division
20, Chapter 4.5

Defines the hazardous management
requirements for generators of hazardous
wastes

Provided an MGP waste does not
exhibit other hazardous
characteristics (ignitability,
corrosivity, or reactivity), and is not
mixed with any federally listed
hazardous waste, the MGP waste
will not be classified as RCRA
hazardous waste. 40 CFR 261 (67
FR 11251) eliminates the uses of
TCLP for MGP wastes in
determininig if it is hazardous under
RCRA. However, MGP wastes are
not exempt from California
hazardous waste rules, and in many
cases, may be classified as a State-
regulated hazardous waste
governing its management,
transport, and disposal or treatment.

Resource Conservation
and Recovery Act
(RCRA);

California Hazardous
Waste Control Law

40 CFR, Part 261,
Subpart D;

22 CCR, Division
4.5, Chapter 11

Defines the solid wastes, which are
generated during remediation, that are
subject to regulation as hazardous wastes.

Waste determinations must be
performed on solid wastes
generated during remediation to
ascertain whether they require
management as hazardous wastes.
40 CFR 261 (67 FR 11251)
eliminates the use of Toxicity
Characteristic Leaching Procedure
(TCLP) for MGP wastes in
determining if it is hazardous under
RCRA.

RCRA

40 CFR 261.24(a)
(67 FR 11251)

Wastes generated as MGP remediation
wastes are exempt from federal Toxicity
Characteristic Leaching Procedure analyses.

Provided an MGP waste does not
exhibit other hazardous
characteristics (ignitability,
corrosivity, or reactivity), and is not
mixed with any federally listed
hazardous waste, the MGP waste
will not be classified as RCRA
hazardous waste. 40 CFR 261 (67
FR 11251) eliminates the use of
TCLP for MGP wastes in
determining if it is hazardous under
RCRA. However, MGP wastes are
not exempt from California
hazardous waste rules, and in many
cases, may be classified as a State-
regulated hazardous waste
governing its management,
transport, and disposal or treatment.

California
Environmental Quality
Act (CEQA)

14 CCR, Section
15000, et.sec.

Requires the completion of an Environmental
Impact Report (EIR) or the issuance of a
Negative Declaration prior to implementation
of the remedial action.

Toxic Substances
Control Act

40 CFR Part 761,
Subpart D

Regulates the storage and disposal of PCBs.

Data indicate that PCBs are present
in the soils in a few areas of the site.
The data suggest that the
concentrations of PCBs are below
the regulatory threshold; however,
these requirements are to be
considered as part of the
management approach for
remediation wastes that are
generated.

Hazardous Materials
Release Response
Plans & Inventory
(HazMat Business
Plans)

California Health
and Safety Code,
Division 20,
Chapter 6.95

Requires the submittal of a Hazardous
Materials Business Plan to the Certified
Unified Program Agency (CUPA) for
hazardous materials, substances and wastes
present onsite.

This requirement is potentially
applicable if the quantity of any
hazardous material, substance or
waste exceeds specified thresholds.

Aboveground
Petroleum Storage Act

California Health
and Safety Code,
Division 20,
Chapter 6.67

Facilities subject to SPCC requirements must
submit an annual storage statement and fee
to the Certified Unified Program Agency.

This requirement is applicable if an
SPCC Plan is required. Submittal of
a HazMat Business Plan satisfies
the storage statement submittal.
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Action-Specific ARARs
Northeast Area of the Potrero Power Plant Site and a Portion of the Southeast Area of Pier 70 Remedial Action Plan
San Francisco, California
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Standard,
Requirement,
Criterion or Limitation

Citation

Description

ARAR Determination

ARAR TBC

Comments

Land Use Covenants

22 CCR 67391.1

Imposes limitations on land use when
remedial actions are undertaken and the
hazardous materials, hazardous wastes or
constituents, or hazardous substances will
remain at the property at levels which are not
suitable for unrestricted use of the land.

v

Site will be remediated to industrial
standards and requires Land Use
Covenants as part of remedial

action.

Hazardous Materials
Transportation

49 CFR Parts 100
180

Establishes regulations for the safe and
secure transportation of hazardous materials
in commerce.

These regulations apply to wastes
that are shipped offsite for disposal
if they meet the definition of a DOT

Hazardous Material.

California Construction
Safety Orders

8 CCR, Division 1,
Chapter 4,
Subchapter 4

Establish minimum safety standards in
connection with the construction, alteration,
painting, repairing, construction maintenance,
renovation, removal, or wrecking of any fixed
structure or its parts. These Orders also
apply to all excavations not covered by other
safety orders for a specific industry or
operation.

Construction activities associated
with remedial construction are
covered by these safety orders.

California General
Industrial Safety Orders

8 CCR, Division 1,
Chapter 4,
Subchapter 7

Establish minimum standards and apply to all
employments and places of employment in
California.

General activities not associated
with construction activities are
covered by these safety orders.

HAZWOPER

8 CCR Section
5192

Governs worker health and safety and
includes any employees who are exposed or
potentially exposed to hazardous substances
and who are engaged in specified clean up
abatement or emergency response activities.

Applicable to all remediation
activities conducted at the site.

Hazardous Materials
Registration

San Francisco
Health Code,
Article 22

Requires a registration for hazardous
materials if the site is subject to the
Hazardous Materials Release response plan
and inventory requirements of California
Health and Safety Code, Division 20, Chapter
6.95

Naturally Occurring
Asbestos (NOA)

17 CCR Section
93105, the
Airborne Toxics
Control Measures
(ATCM) for
Construction,
Grading,
Quarrying, and
Surface Mining
Operations

Requires submission of an Asbestos Dust
Mitigation Plan for BAAQMD approval prior to
grading activities involving materials
containing NOA (e.g., serpentine rock) where
the area to be disturbed is over 1 acre. For
areas less than 1 acre, specific dust
mitigation measures must be employed.

The fill material at the site contains
fractured pieces of serpentenite
mixed with soil. Disturbance of this
soil for excavation and grading will
trigger compliance with this

requirement.

References and Abbreviations

ARAR = Applicable or Relevant and Appropriate Requirements

TBC = To Be Considered

BAAQMD = Bay Area Air Quality Management District
DNAPL = dense non-aqueous phase liquid
MGP = manufactured gas plant

SPCC = Spill Prevention, Control, and Countermeasure
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1. INTRODUCTION

Haley & Aldrich, Inc. (Haley & Aldrich) has prepared this Upland Remedy Pre-Design Investigation
Report (PDI Report) on behalf of Pacific Gas and Electric Company (PG&E) to describe the results of
recent pre-design investigation activities conducted on the Northeast Area of the Potrero Power Plant
(PPP) and a portion of the Southeast Area of the Pier 70 Property. These two areas are collectively
referred to as the “Site” and are shown on the Site Location Map, Figure 1. The PPP portion of the
Site (hereafter referred to as the “Northeast Area”) is owned by NRG Potrero, LLC and the southeast
portion of the Pier 70 Property (hereafter referred to as the “Pier 70 portion of the Site”) is owned by
the Port of San Francisco (the Port).

The work described in this PDI Report was conducted to support the design of the selected upland
remedy for the Site, which includes excavation and/or in-situ solidification (ISS) of continuous dense
non-aqueous phase liquid (DNAPL) areas and containment of impacted soils through use of durable
covers. The investigation activities were conducted in general accordance with the Pre-Design
Investigation Work Plan (PDI Work Plan; Haley & Aldrich, 2012b), which was approved by the
California Regional Water Quality Control Board - San Francisco Bay Region (Water Board), the lead
oversight regulatory agency for the PPP site remediation.

1.1 Background

The following sections present a summary of the site history, previous environmental investigations,
and current site conditions relevant to the investigation and the selected remedial alternative. Pacific
Gas and Electric Company has been conducting environmental investigation and/or remediation
activities at the PPP since 1986 and at the Pier 70 portion of the Site since 2004. A more complete
summary of site historical use and the Conceptual Site Model developed for the Site is provided in the
Northeast Area of the Potrero Power Plant and a Portion of the Southeast Area of Pier 70 Feasibility
Study (Haley & Aldrich, 2012a), hereafter referred to as the Feasibility Study (FS).

1.1.1 Historical Site Use and Structures

The PPP property has been used by various commercial entities beginning in 1872 and
continuing to the present. Commercial uses included sugar refining, barrel manufacturing, gas
manufacturing and power generation by a steam electric plant. In 1872, City Gas Company
began operating the Potrero Manufactured Gas Plant (MGP) in the northern portion of the PPP
property (i.e., just south of the Pier 70 Property). Pacific Gas and Electric Company acquired
the Potrero MGP in 1906 and operated the plant until 1930, when the plant was placed on
standby upon arrival of natural gas in the area. A steam-electric plant was built at the PPP site
in 1910 (Station A). The MGP facilities were dismantled in the early 1960s. Additional electric
generating units were added at the Site in 1965 (Unit 3) and 1976 (Units 4, 5 and 6). Pacific
Gas and Electric Company sold the power generation facilities to Southern Energy (the
predecessor of Mirant Potrero, LLC, then GenOn Potrero, LLC, and now NRG Potrero, LLC
[NRG]) in 1999. Unit 3 has been shut down since March 2011 and is no longer an active power
generation facility.

Since the 1890s, the Pier 70 Property has been used to manufacture, maintain and repair marine
vessels. Recent land use at the Pier 70 Property has included metals recycling, car crushing and
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storage, ship repair and warehousing. The southeast portion of the Pier 70 Property included in
the Site is currently used for rental storage units.

The various historical uses of the Site have resulted in numerous modifications to the site
shoreline and the construction of multiple buildings and piers. The historical shoreline was well
to the west of the Northeast Area in the 1850s and substantial filling occurred prior to
construction of the MGP and sugar refinery operations to the south of the MGP. As described
in the PDI Work Plan, the current shoreline adjacent to the Northeast Area is west (i.e.,
landward) of the previous extent of land and/or piers that existed between 1938 and 1972,
suggesting that the presence of historical piers or bulkheads within the Northeast Area
remediation areas has a higher potential of being submerged in San Francisco Bay (the Bay)
rather than buried beneath the Site. However, historical aerial photos reveal the locations of
former buildings within portions of the remediation areas. The presence of these former
buildings indicates the potential for buried foundations and possibly support piles to be
encountered during future ISS remediation activities.

Previous investigations in the Northeast Area have encountered subsurface obstructions,
primarily concrete slabs, which are presumed to be associated with former buildings, structures
or piers. The location and depths of buried structures will influence the amount of demolition
required to perform the remedial construction and will influence the types of equipment that
may be necessary to perform ISS.

Previous investigations in the Pier 70 portion of the Site, in the area of the former slipways,
have identified the presence of buried concrete slabs and pier walls, and numerous wood pile
supports that will require removal during excavation if encountered. Based on prior
investigations, the concrete slab associated with the slipway slopes downward toward the Bay
and is constructed of reinforced concrete supported on a series of wood piles placed on
approximately 5-foot centers. The piers on either side of the slipway appear to consist of a
reinforced concrete slab up to several feet thick that is supported on two or three parallel
reinforced concrete walls, which in turn are supported on wood piles (AMEC, 2012). Voids
beneath the slipway piers’ concrete slabs have been encountered in some locations.

Geologic and Environmental Conditions

The Site is generally underlain by fill material, which was reportedly placed east of the
historical shoreline in the latter half of the 1800s and the early 1900s. The source of the fill is
not known, however, information obtained from previous investigations indicates that the fill is
highly variable both laterally and vertically, consisting of crushed serpentinite bedrock, building
debris, clays/sands and possibly waste material from former industrial uses at the Site
(Geomatrix, 2000). Because serpentinite was used as a fill material, naturally occurring
asbestos (NOA) may be present in some areas. Crushed serpentinite pieces range from gravel to
cobble size and have reportedly been observed during previous drilling programs at the Site to
vary in size up to 12 inches based on 1962 geotechnical boring logs prepared by Dames &
Moore. The fill has exhibited loose to compacted characteristics.

The fill is underlain by Bay Mud, which consists of soft to stiff grayish-green silty clay with
pockets of clayey sand. Two approximately linear, north-south trending depressions in the Bay
Mud in the Northeast Area are believed to have resulted from a bearing capacity failure (i.e., a
mud wave) of the Bay Mud resulting from the historical placement of fill in this area
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(Geomatrix, 2004). Continuous DNAPL (see definitions in Section 1.1.3) has accumulated in
topographic lows on the fill-Bay Mud interface, forming two primary DNAPL accumulation
areas (one north and one south of the PPP intake structure) and beneath and adjacent to the
southernmost slipway pier on the Pier 70 portion of the Site.

Discontinuous DNAPL has generally only impacted soils deeper than 10 feet below ground
surface (bgs), but has been observed as shallow as 8.5 feet bgs in a few areas. The continuous
DNAPL is generally observed deeper, near the fill-Bay Mud interface. The continuous DNAPL
has reached equilibrium and appears to be stable and no longer moving. Previous site
investigation locations and the current understanding of the limits of continuous and
discontinuous DNAPL (based on the results of this PDI) are shown on Figure 2. As can be seen
in the Figure, there are two distinct areas where continuous DNAPL has been observed on the
PPP site; these are referred to as the northern and southern continuous DNAPL areas.

Terminology

As described above, DNAPL has been observed in fill material at the Site and to a limited
extent below the fill-Bay Mud interface and ranges from stringers and blebs to nearly saturating
soil pore spaces. Recent investigations have distinguished between two primary conditions of
DNAPL impacts, “continuous” and “discontinuous,” which are defined as follows:

L] Continuous DNAPL refers to areas where the DNAPL is the wetting phase of the soil
particles, and water, if present, occurs as isolated droplets in pore space not otherwise
occupied by DNAPL or air. Continuous DNAPL is connected as a liquid phase and has
the potential (e.g., if it is subjected to gravitational forces or if it is pumped out of a
well) to flow since it is above residual saturation. Continuous DNAPL areas have been
identified visually from logging soil borings and DNAPL accumulations in monitoring
wells.

L] Discontinuous DNAPL refers to areas where water is the wetting phase of the soil
particles. Dense non-aqueous phase liquid is present as isolated droplets adhering to the
soil matrix. These isolated droplets are not interconnected and there is no possibility for
the DNAPL to flow. The viscosity of the DNAPL ranges between 5,000 and 65,000
centistokes (cSt), which is three to five orders of magnitude more viscous than the
surrounding groundwater (the viscosity of water is approximately 1 cSt); therefore
forces such as gravity or pumping move the water around the soil and DNAPL tends to
remain in place. Discontinuous DNAPL areas have been identified visually from
logging soil borings.

Other terms that are used here and in previous reports include the following:

| Trace DNAPL refers to areas where evidence of DNAPL is observed, but collections
of DNAPL (such as the isolated droplets that indicate discontinuous DNAPL) are
absent.

L Light non-aqueous phase liquid (LNAPL) refers to a NAPL that is observed at or above
the water table. Light non-aqueous phase liquid has characteristics that are not
consistent with the coal-tar based DNAPL that is typically associated with the PPP site.
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L] The generic term NAPL is used when the separate phase liquid is not clearly LNAPL
or DNAPL based on its observable qualities or location within the subsurface (e.g.,
present both at the water table and at depth).

Selected Remedial Alternative

On December 27, 2012, the Water Board approved the FS. The preferred remedial alternative
identified in the FS includes the following remedial components:

L] Excavation of continuous DNAPL areas on the Pier 70 portion of the Site;

L] ISS of the northern and southern continuous DNAPL areas;

L] Durable covers to mitigate risks associated with soil impacts;

L] Institutional controls including Risk Management Plans and deed restrictions as

applicable; and

L] Long-term groundwater monitoring.

Objectives of the Pre-Design Investigation

The purpose of this PDI was to collect data required to support the remedial design of the selected
remedy. The specific objectives of the PDI include the following:

1.

Refine the delineation of the horizontal extent of continuous DNAPL and the fill-Bay Mud
interface topography in the continuous DNAPL areas to establish the limits of ISS in the
Northeast Area and the limits of excavation of the Pier 70 portion of the Site;

Evaluate areas within the Site where soil is exposed at the ground surface to determine if a
clean soil cover is present over impacted soils, or if durable cover construction will be required
in these areas as part of remedial construction;

Evaluate soil geotechnical properties in the vicinity of the proposed Pier 70 continuous DNAPL
excavation to facilitate the design of a temporary excavation support system;

Evaluate the soil geotechnical properties within the proposed limits of ISS to facilitate selection
of ISS equipment and methodology;

Evaluate consolidation properties of the Bay Mud to determine if remedial construction
activities have the potential to result in further consolidation of the Bay Mud and possible
differential settlement;

Evaluate the potential for subsurface obstructions (i.e., buried piles, foundations) that will
influence demolition activities and ISS equipment selection;

Perform disposal profile characterization of soils within proposed areas of excavation to support
evaluation and identification of possible PG&E-approved soil disposal facilities;

Characterize the areas to be disturbed during remedial construction for NOA originating from
serpentinite in the fill;

Perform waste profile characterization of groundwater in the vicinity of the proposed Pier 70
excavation to support permitting and design of dewatering water pretreatment for potential




10.

11.

12.

discharge to the municipal sanitary sewer system, or for characterization for potential disposal
at an off-site PG&E-approved treatment facility;

Identify site survey requirements that are necessary to amend the current site base plan to
support the remedial design and associated permitting requirements;

Identify permitting requirements that may require additional pre-construction site baseline
sampling and characterization activities, and develop a detailed permitting plan to facilitate
regulatory agency coordination, preparation of permit applications and associated control,
compliance and monitoring plans; and

Refine the preliminary ISS mix design used in the 2011 In-Situ Solidification Treatability
Evaluation (see Haley & Aldrich, 2012a, Appendix C) by addressing the further testing and
evaluations recommended in the 2011 treatability evaluation.




2.

FIELD INVESTIGATION

This section describes the investigation methods and activities.

2.1

2.1.1

2.1.2

2.1.3

2.1.4

Pre-Field Activities
Health and Safety Plan

Prior to the start of field activities, Haley & Aldrich developed a site-specific health and safety
plan (HASP). The HASP included health and safety precautions for known and potential
physical and chemical hazards for the field activities, Job Hazard Safety analyses, personal
protective equipment (PPE) required for field activities, air monitoring and mitigation
procedures, decontamination procedures, chemical hazard information for chemicals of concern
(COCQ), and outlined emergency response procedures aimed at protecting the general public and
site personnel.

Site Access

Site access was coordinated with NRG and the Port in compliance with PG&E’s existing license
agreement for conducting environmental investigations at the NRG and Port properties. Access
to the Port property was required for investigation activities conducted on the Pier 70 portion of
the Site and the former sugar refinery wharf area.

Utility Clearance

Prior to initiating the drilling and test pit excavations, Haley & Aldrich contacted Underground
Service Alert to alert companies with subsurface utilities on NRG and Port property of the
planned drilling activities as required by state law.

Subtronic Corporation of Martinez, California (Subtronic), a private utility locating company,
was retained to locate and mark out subsurface utilities within and around the proposed drilling
areas. Haley & Aldrich received concurrence from NRG and Port representatives for the
location of each boring during utility clearance activities on their respective properties.
Conlflicts with utilities were resolved by moving the boring locations as needed. Utility location
was facilitated using radio frequency, induced electromagnetic and ground penetration radar
technologies.

In addition to identifying subsurface utilities in the proximity of the proposed borehole and test
pit locations, the bulkhead area north of the historical intake structure was surveyed by
Subtronic to determine if there is the potential for steel rod tiebacks associated with the
bulkhead, which would be a consideration during solidification. After investigating, Subtronic
did not find evidence for steel rod tiebacks in the bulkhead area.

Permitting

Prior to the start of field activities, a boring permit was obtained from the San Francisco
Department of Public Health (SFDPH); a copy of the boring permit is provided in Appendix A.




2.1.5

2.2

The SFDPH was supplied with the appropriate information at the end of field activities and the
permit has been closed.

A non-material amendment to the NRG maintenance permit No. M1987.074.09(B) was applied
for and approved by the San Francisco Bay Conservation and Development Commission
(BCDC) allowing the PDI activities to take place within the BCDC’s jurisdiction (within 100
feet of the shoreline).

Additional Protective Measures for Work near the Sheetpile Wall

For the borings and test pits completed in close proximity to the sheetpile wall on the north side
of the historical intake structure, Haley & Aldrich retained TEG Oceanographic Services (TEG)
to provide additional protective measures against a potential release of a sheen or DNAPL to
the Bay. TEG Oceanographic Services deployed oil-absorbent booms in the Bay surrounding
the sheetpile wall, and continuously monitored the near-shore area for sheens or other
indications of releases from a small boat. No such impacts were observed during field
activities.

Field Activities

The field activities at the Site took place from March 7, 2013 to April 19, 2013.

2.2.1

2.2.2

Utility Clearance using Air Knife and Vacuum Truck

Prior to starting any borings or test pits, each location was first cleared for utilities to a depth of
5 feet bgs using a combination of an air knife and vacuum truck. Where concrete or debris was
encountered at a depth of less than 5 feet bgs, a drill rig was used to break through the
obstruction, and was then withdrawn so the boring could continue to be cleared to a depth of 5
feet bgs using a hand auger. Soil cuttings removed from the boring during air knifing activities
were temporarily placed back in the borehole to minimize tripping hazards.

Delineation of Continuous DNAPL

Haley & Aldrich subcontracted with National Exploration, Wells, and Pumps (National) to
advance DNAPL delineation borings. The purpose of the borings was to: (1) better define the
lateral extent of continuous DNAPL to set the limits of future excavation and ISS activities; (2)
better define the Bay Mud surface topography to determine appropriate excavation and ISS
depths; and (3) determine if the two continuous DNAPL areas on the Pier 70 portion of the Site
are connected or separate. Boring locations are shown on Figure 2.

National advanced 33 primary DNAPL delineation borings (GB-66 through GB-68, GB-70
through GB-72 and GB-74 through GB-100) using a Geoprobe 8140LC sonic drill rig equipped
with 6-inch outer/4-inch inner diameter steel casing. An additional 8 step-out borings (GB-76A,
GB-77A, GB-83A, GB-84A, GB-88A, GB-92A, GB-93A and GB-95A) were advanced based
on observations of DNAPL in the associated primary boring.

Each boring was continuously cored to total depth and logged for lithologic information by a
field geologist under the supervision of a licensed geologist and in accordance with American
Society for Testing and Materials (ASTM) D2488 (Standard Practice for Description and




2.2.3

Identification of Soils, Visual-Manual Procedure). The soil core was screened for organic
vapors using a hand-held photoionization detector (PID). Additionally, soil cores were observed
for the presence and degree of saturation of DNAPL (e.g., discontinuous or continuous
DNAPL). Borings were advanced through the fill and were terminated approximately 3 to 5
feet into the underlying Bay Mud, which corresponds to total depths ranging from 20 to 50 feet
bgs. Boring logs are included as Appendix B.

Decontamination and waste disposal methods are described in Section 2.3, below.
Geotechnical Investigation

Haley & Aldrich subcontracted with National to advance geotechnical borings at the Site. The
purpose of the geotechnical investigation was to: (1) obtain subsurface information for use in
the design of temporary excavation support for the excavation on the Pier 70 portion of the
Site, (2) to support ISS mixing equipment selection, and (3) to support evaluation of
consolidation properties of the Bay Mud and its sensitivity to changes in overlying soil bearing
pressure.

National advanced eight geotechnical borings (PDGT-01 through PDGT-06, GB-69 and GB-73)
using a CME drill rig equipped with 8-inch hollow-stem augers. Borings were advanced
approximately 20 feet into the Bay Mud, corresponding to depths ranging from approximately
38 to 73 feet bgs. Each boring was sampled at 5-foot intervals to total depth and logged for
lithologic information by a licensed engineer and in accordance with ASTM D2488. Samples
and boring cuttings were screened for organic vapors using a hand-held PID. Additionally,
retrieved samples were observed for the presence of DNAPL. Boring logs are included as
Appendix B.

Soil samples were obtained using a lined Modified California sampler, an unlined Standard
Penetration Test (SPT) sampler and Shelby Tube samplers. The Modified California sampler
has a 3.0-inch outside diameter and a 2.43-inch inside diameter, and the SPT sampler has a 2.0-
inch outside diameter and a 1.38-inch inside diameter. The Shelby Tube is a 3.0-inch diameter,
thin-walled sampler used to collect samples of sensitive soils with minimal disturbance. The
locations where each sampler was used are recorded on the boring logs. Modified California
and SPT samples were collected by driving each respective sampler to a depth of 18 inches or
to penetration refusal, whichever was encountered first, using a 140-pound, above-ground
hammer falling 30 inches. Uncorrected blow counts were recorded for each 6-inch-long interval
of sampler penetration and are presented on the boring logs. Shelby Tube samples were
collected in soft soils by driving the tube for a distance of 30 inches under constant force
applied by the drill rig.

Geotechnical laboratory testing was performed on select samples to develop design engineering
properties for the subsurface materials. The laboratory test schedule consisted of tests for:

L in-situ moisture and density using ASTM Method D2937;

L grain size distribution using ASTM Method D422;

n percent passing #200 sieve using ASTM Method D1140;

L Atterberg limits using ASTM Method D4318;




| one-dimensional consolidation using ASTM Method D2435; and
L] undrained-unconsolidated triaxial shear strength using ASTM Method D2850.

2.2.4 Soil Disposal Characterization

Haley & Aldrich subcontracted with National to advance four soil disposal characterization
borings using sonic drilling methods. The purpose of these borings was to support the
evaluation of potential PG&E-approved soil disposal facilities and to determine waste
classification. The two borings completed on the Pier 70 property (PDS-01 and PDS-02) were
advanced through the fill to the underlying Bay Mud (corresponding to depths between 25 and
30 feet bgs); the two borings completed in the northern continuous DNAPL area of the PPP site
were advanced to 10 feet bgs. Boring locations are shown on Figure 2.

Each boring was continuously cored, logged and screened for organic vapors as described in
Section 2.2.2 above. At each location, a soil sample was composited in the field using soil from
ground surface to 10 feet bgs; at locations PDS-01 and PDS-02, a second sample was
composited from soils between 10 feet bgs and the fill-Bay Mud interface. Soil disposal samples
were also collected from the six geotechnical borings (PDGT-01 through PDGT-06) discussed
in Section 2.2.3, above, and from the two ISS Treatability Study borings (PDISS-01 and
PDISS-02) discussed in Section 2.2.7, below. Boring logs are included as Appendix B.

Samples were transferred to appropriately preserved containers, labeled, sealed in plastic bags
and placed in an ice-cooled chest pending shipment to the analytical laboratory under chain-of-
custody procedures.

Samples were analyzed by TestAmerica, Inc., of Pleasanton, California (TestAmerica) for the
following analytes:

L Volatile organic compounds (VOCs) and total petroleum hydrocarbons quantified as
gasoline (TPHg) using United States Environmental Protection Agency (USEPA)
Method 8260B;

L] Polycyclic aromatic hydrocarbons (PAHs) using USEPA Method 8270C with selective
ion monitoring (SIM);

L Total petroleum hydrocarbons quantified as diesel (TPHd) and motor oil (TPHmo)
using USEPA Method 8015B;

| Title 22 Metals using USEPA Methods 6010B/7471A;

L Cyanide using Standard Method 4500; and

n Percent moisture.

TestAmerica also subjected the samples to two additional extraction procedures: the Soluble
Threshold Limit Concentration (STLC) extraction (also known as the WET test) and the

Toxicity Characteristic Leaching Procedure (TCLP) extraction. The extracts were analyzed for
chromium, lead and nickel using USEPA Method 6010B.




2.2.5

2.2.6

2.2.7

Characterization of Naturally-Occurring Asbestos

Eight of the borings advanced as part of the DNAPL delineation activities described above (GB-
74, GB-76, GB-78, GB-79, GB-91, GB-94, GB-98 and GB-99), all six borings advanced during
the geotechnical investigation described above (PDGT-01 through PDGT-06), both borings
advanced for the ISS Treatability Study described below (PDISS-01 and PDISS-02) and all four
borings advanced for waste disposal characterization (PDS-01 through PDS-04) described
above were also used to evaluate the presence of NOA in the fill material. At each of these
borings, a sample was composited in the field using soil from 2, 4, 6, 8 and 10 feet bgs. The
sample was transferred to a laboratory-provided glass container, labeled, sealed in a plastic bag
and placed in an ice-cooled chest pending shipment to the analytical laboratory under chain-of-
custody procedures.

Samples were analyzed by TEM Laboratories, Inc., of Berkeley, California for asbestos in
accordance with the California Air Resources Board Method 435 (polarized light microscopy).

Surface Soil Sampling

Haley & Aldrich advanced five shallow borings (PDSS-01 through PDSS-05) on the former
sugar refinery wharf area for the collection of surface soil samples. The purpose of the surface
soil samples was to determine if durable cover construction may be required for this area.
Boring locations are shown on Figure 2. The Port property south of the former Unit 3 outfall
between the NRG property and the shoreline slope was not sampled because there is no exposed
soil in this area. The area consists of rip rap, varied-size rocks and some vegetation growing up
between the rocks.

Each boring was advanced to a depth of 2 feet bgs using a hand auger. A soil sample was
composited in the field from ground surface to 2 feet bgs; samples were transferred to
appropriately preserved containers, labeled, sealed in plastic bags and placed in an ice-cooled
chest pending shipment to the analytical laboratory under chain-of-custody procedures.

Samples were analyzed by TestAmerica for the following analytes:

n VOCs using USEPA Method 8260B;

L] PAHs using USEPA Method 8270C SIM;

| Title 22 Metals using USEPA Methods 6010B/7471A; and
L Cyanide using Standard Method 4500.

TestAmerica also subjected the samples to the STLC and TCLP extractions; the extracts were
analyzed for chromium, lead and nickel using USEPA Method 6010B.

ISS Treatability Study

Haley and Aldrich subcontracted with National to advance two borings in support of the ISS
Treatability Study. The purpose of the borings was to collected large-volume soil samples for
ISS mix design testing. The two borings (PDISS-01 and PDISS-02) were advanced with a sonic
drill rig equipped with 8-inch diameter casing. Borings were advanced through the fill into the
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Bay Mud, terminating at depths ranging from 40 to 60 feet bgs. Boring PDISS-01 is located in
the northern continuous DNAPL area; boring PDISS-02 is located in the southern continuous
DNAPL area. Boring locations are shown on Figure 2.

Each boring was continuously cored, logged and screened for organic vapors as described in
Section 2.2.2, above (boring logs are provided as Appendix B). A soil sample was composited
in the field using soil containing continuous DNAPL (typically encountered in the last 10 to 15
feet of fill material above the Bay Mud) and placed in 5-gallon buckets. Approximately 25
gallons of DNAPL-saturated soil was collected at each location; several adjacent borings were
advanced at each location to provide sufficient sample volume for the ISS testing. Each bucket
of soil was sealed and placed in a 20-gallon overpack with absorbent packing material pending
shipment to the testing laboratory, Remedius, LLC (Remedius).

Composite samples were also collected from ground surface to 10 feet bgs and included in the
soil disposal characterization analysis described in Section 2.2.4, above. A composite sample of
the DNAPL-saturated soil was also collected from each boring and analyzed by TestAmerica
for TPHd and TPHmo using USEPA Method 8015(B).

The ISS treatability samples collected from PDISS-01 and PDISS-02 were submitted to
Remedius for treatability analysis. Upon receipt, samples were homogenized and analyzed for
baseline geotechnical properties including grain size (ASTM D6513), moisture content (ASTM
D2216) and bulk density/dry unit weight (ASTM D698). Following baseline physical properties
analysis, homogenized samples were sieved to remove large diameter soil particles in excess of
ASTM specimen size requirements for compressive strength testing identified in ASTM D2166
(i.e., 0.5-inch sieve for 3-inch diameter cylinders). Sieved samples were then used to prepare
cured specimens that were utilized in the multiple tiered treatability evaluation established in the
PDI Work Plan and discussed in general below.

L Tier I - Baseline Characterization: Tier I established the physical characteristics noted
above, as well as the chemical characteristics of the treatability samples. Composite
chemical characterization samples were collected by Haley & Aldrich personnel from
DNAPL saturated intervals at both ISS treatability sample boring locations. Samples
were submitted to TestAmerica for analysis, which included TPHd and TPHmo by
USEPA Method 8015(B).

L Tier II - Solidification Evaluation: The objective of the second tier of the treatability
testing was to determine the amount of cementitious reagents necessary to achieve
solidification of DNAPL-impacted site soils, and to assess the potential benefits of the
addition of ground granulated blast furnace slag (GGBFS) and bentonite. Tier II
specimens were analyzed for unconsolidated compressive strength (UCS) after 14 and
28 days of curing via ASTM method D1633; and hydraulic conductivity after 28 days
curing via ASTM method D5084. The performance criteria that will be used for the ISS
treatability testing will be the same as those developed in the PDI Work Plan, i.e. UCS
of at least 50 pounds per square inch (psi) and hydraulic conductivity no greater than
1x10°° centimeters per second (cm/sec).

L Tier III - Mix Design Refinement: The objective of the third treatability tier was to
refine the reagent mix design and dosing and evaluate the anticipated environmental
performance of the treated materials (i.e., durability and leachability). Leachability
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testing consisted of a modified monolith leaching test method ANS 16.1. Durability
tests were conducted via wet/dry durability test method ASTM D4843.

L] Tier IV -Scale-up Evaluation: Scale-up evaluation included grout density via mud
balance, grout viscosity via Marsh funnel and grout slump via ASTM C143.

2.2.8 Installation, Development, and Sampling of Monitoring Wells

Haley & Aldrich subcontracted with National to install two monitoring wells on the Pier 70
property in areas where continuous DNAPL was previously identified. The wells were installed
and sampled to assess potential pre-treatment requirements for anticipated excavation
dewatering and accumulated storm water. The characterization will also assess whether water
can be discharged to the sewer or should be disposed of at an off-site facility, and will support
initial waste profile characterization.

The two wells (PDMW-01 and PDMW-02; see Figure 2) were installed in borings that were
advanced as part of the geotechnical investigation described in Section 2.2.3, above (GB-69 and
GB-73, respectively). The wells were constructed of 2-inch diameter polyvinyl chloride blank
casing and screen with 0.02-inch factory-milled slots, and were installed as follows: after
advancing each geotechnical boring to the targeted depth, the boring was backfilled with
bentonite to the approximate depth of the fill-Bay Mud interface. The well casing and screen
were then inserted into the boring, and a filter sand pack consisting of #3 sand was placed in
the annular space while incrementally retracting the augers. After placing the sand pack to 2
feet above the top of the screen interval, a 2-foot transition seal of bentonite chips was placed,
followed by a neat cement grout sanitary seal to approximately 1 foot bgs. Each well was
completed with a traffic-rated well box set in concrete. Visual well logs are included in
Appendix B.

Both wells were developed using the surge-and-purge methods. The screen interval of each well
was first surged with a surge block, and a bailer was used to remove sediment. The wells were
then purged with a submersible pump and new, disposable tubing while monitoring water
quality parameters. Each well was purged until water quality parameters stabilized and turbidity
had decreased to less than 10 nephelometric turbidity units. Approximately 50 gallons
(equivalent to between 22 and 32 well volumes) of water were purged from each well during
development activities.

Immediately following development, groundwater samples were collected from each well
directly from the pump effluent and transferred to appropriately-preserved containers. Samples
were labeled, sealed in plastic bags and placed in an ice-cooled chest pending shipment to the
analytical laboratory under chain-of-custody procedures.

Samples were analyzed by TestAmerica for the following analytes:

[ VOCs and TPHg using USEPA Method 8260B;

| TPHd and TPHmo using USEPA Method 8015B,;

| PAHs and phenols using USEPA Method 8270C SIM;

L Total recoverable oil and grease using USEPA Method 1664A;
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2.2.9

L] Polychlorinated biphenyls (PCBs) using USEPA Method 8082;

m Select metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver and
zinc) using USEPA Method 6010B/7470A;

L] Total cyanide using USEPA Method 335.2;

L] Dissolved sulfides using Standard Method 4500 S2 D;

L] Chemical oxygen demand (COD) using Standard Method 5220C; and
L] Total suspended solids (TSS) using Standard Method 2540D.

Test Pit Activities

Haley & Aldrich subcontracted with American Integrated Services, Inc. to conduct test pitting
in areas of continuous DNAPL where ISS is the selected remedial alternative. Test pits were
excavated to facilitate evaluation of shallow soil conditions in the areas of proposed ISS.
Specifically, the test pits were used to determine the approximate size range and distribution of
cobble or larger rocks which may impact ISS equipment and/or method selection. Additionally,
test pits were conducted to evaluate the potential for subsurface obstructions (e.g., concrete
slabs, piles and demolition debris) that will require removal prior to ISS.

Prior to test pitting, test pit areas were surrounded with asphalt berms to contain storm water
runoff, and 3-foot square by 3-foot deep sumps were excavated at the containment areas low
points to facilitate pumping of collected runoff into containment vessels as necessary. No
precipitation events occurred during test pit activities and no runoff collection was required.
Test pits were excavated with a Case 580 rubber tired backhoe to a depth of approximately 10
feet. Excavated soils were screened with a 3-inch screen to evaluate cobble and stone size
distribution. Additionally, visual observations of soil type, foundations, piles and debris
encountered were made by Haley & Aldrich personnel. Test pit locations, dimensions, soil
particle size distribution estimates and general observations are documented in Appendix C.
During test pitting activities, breathing space was monitored for organic vapors by Haley &
Aldrich personnel with a MiniRAE 2000 PID. No sustained VOC detections were observed
during any of the test pitting activities. In addition to breathing space monitoring, ambient air
and asbestos monitoring were conducted during test pitting, which are discussed below in
Sections 2.2.10 and 2.2.11, respectively.

Test pit PDTP-02 was located in the vicinity of the existing steel bulkhead. To insure that test
pitting activities did not result in a release of DNAPL through the bulkhead, Haley & Aldrich
subcontracted with TEG to install an adsorbent boom surrounding the bulkhead and to man an
observation boat during test pitting at PDTP-02. No DNAPL discharge or sheens were
observed during test pitting. The adsorbent boom was removed following completion of the test
pitting program.

Test pits were backfilled with excavated soils and compacted with a sheep’s foot roller
attachment to 12 inches bgs. The top 12 inches were finished with 10 inches of compacted
crushed gravel and a 2-inch pavement patch. Excess soil and the existing pavement were placed
in roll-off containers for off-site disposal at a PG&E-approved disposal facility.
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2.2.10

2.2.11

2.2.12

2.2.13

Ambient Air Monitoring

Haley & Aldrich conducted ambient air monitoring before and during test pit activities to
evaluate whether those activities negatively impacted air quality in the vicinity of the work area.
A monitoring event was conducted prior to the start of field activities to determine a baseline
air quality; monitoring events were also conducted while completing two of the test pits.

For the monitoring event prior to the start of field activities and the two events during the
completion of test pits, air samples were collected in individually-certified 6-liter Summa
canisters, equipped with 8-hour flow controllers, placed upwind, cross-wind and downwind of
the work area. Samples were submitted under chain-of-custody procedures to TestAmerica’s air
laboratory in Costa Mesa, California, for analysis of benzene, toluene, ethylbenzene and
xylenes (collectively referred to as BTEX) and naphthalene using USEPA Method TO-15.

Asbestos Monitoring

Haley & Aldrich subcontracted with RGA Environmental, Inc. (RGA) to conduct perimeter and
personal air monitoring services for airborne asbestos during completion of test pit activities.
An RGA certified asbestos consultant collected perimeter air samples upwind, downwind and
cross-wind of each test pit. The perimeter monitoring stations were located approximately 25 to
30 feet from the test pits. Personal exposure samples (i.e., employee breathing zone samples)
were also collected for three workers; samples were collected during the duration of test pitting
activities to represent the time-weighted exposure and additional samples were collected during
a period of the highest anticipated exposure for comparison to the excursion limit (EL).

Samples were submitted under chain of custody procedures to Micro Analytical Laboratory of
Emeryville, California, for analysis of asbestos using phase contrast microscopy in accordance
with National Institute for Occupational Safety and Health Method 7400A.

Surveying Activities

Pre-design investigation boring and test pit locations were surveyed by California professional
land surveyor Christopher A. Chu (license No. 8857) utilizing global positioning system and
the California Surveying Virtual Survey Network. Coordinates are based on the California State
Plane Zone 3 NADS83, with elevations based on the NAVDS88. Survey data is included in
Appendix D.

Durable Covers Evaluation

As part of the PDI, Haley & Aldrich personnel conducted an evaluation of existing ground
cover types and conditions within the limits of the proposed durable covers area identified in
the FS. The purpose of the evaluation was to determine if existing ground covers need to be
replaced, repaired or augmented to establish a durable cover that mitigates potential risks
associated with direct contact with impacted soils.

The covers evaluation identified areas of existing concrete slabs, structures, pavement and
uncovered ground. Conditions of existing pavement were established based on a relative scale
of good, fair, poor condition and failing. Pavement in good or fair condition is sufficient to act
as a durable cover, mitigating potential risks associated with direct contact with soils. Whereas,
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pavement in poor condition may require repairs such as patching and crack sealing; and
pavement in failing condition may need to be replaced. Identified areas of uncovered ground
may require establishment of a durable cover. The largest area of uncovered ground, within the
limits of the proposed durable covers area, is the former sugar wharf area located to the east of
the power plant. Surface soils in this area were evaluated to determine if they constitute a clean
soil cover, the results of which are presented in Section 3.5. A photo log depicting typical
existing cover types and conditions and a plan depicting the cover evaluation results are
included in Appendix E.

2.3 Decontamination, Borehole Destruction, and Waste Management Methods

Upon completion, each borehole was destroyed by placing bentonite grout slurry from total depth to
several inches bgs. The grout was placed through the drill rods or augers as they were incrementally
retracted, to allow the grout to displace water in the boring. The top of the borehole was then filled
with concrete or an asphalt patch to match surrounding surface conditions. Test pits were backfilled
with the removed fill; the backfilled materials were topped with base rock and asphalt to match
surrounding surface conditions.

Reused downhole equipment, such as drill rods and augers, were decontaminated between each location
using a combination pressure/steam cleaner. For surface soil borings, the hand auger was
decontaminated using a liquinox and distilled water wash and a distilled water rinse.

For work conducted on the PPP site, decontamination water was transferred to a large holding tank
placed within secondary containment, where it was temporarily stored pending shipment to an
appropriate PG&E-approved disposal facility. Saturated soil cuttings were placed in Department of
Transportation (DOT)-rated, 55-gallon drums placed in secondary containment, to allow water and soil
to separate. The water was then transferred to the holding tank. The rest of the soil cuttings were
placed in 20-cubic yard roll-off bins, lined with plastic and placed in secondary containment, pending
shipment to an appropriate PG&E-approved disposal facility. Plastic sheeting and PPE that had come
into contact with DNAPL or impacted soils were placed in a separate roll-off bin.

For work conducted on the Pier 70 property, decontamination and purged groundwater (from well
development) were both temporarily stored in DOT-rated, 55-gallon drums placed within secondary
containment, pending shipment to an appropriate PG&E-approved disposal facility.

Activities within the BCDC’s 100-foot shoreline band jurisdiction, including borehole abandonment,
were performed in accordance with the approved amendment to the NRG maintenance permit No.
M87-74(B).

Based on previous testing results, the investigation-derived soil and water was treated as non-Resource
Conservation and Recovery Act (RCRA) hazardous waste. The waste was removed from the Site and
transported to PG&E approved facilities.
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3. RESULTS AND DISCUSSION

3.1 Lithology

The lithology observed based on soil cores collected during the PDI was consistent with previous
investigations (soil boring logs are included as Appendix B). The Northeast Area is underlain by fill
materials including: sand, gravel, silt and clay; crushed serpentinite bedrock (“reworked serpentinite”);
and debris such as concrete, wood, brick and metal. The fill material is underlain by native Bay Mud,
which is characterized as a silty clay, lean clay or fat clay (i.e., with organics).

As previously described, two approximately linear, north-south trending depressions in the Bay Mud
(caused by historical rapid-filling-induced mud waves) are present in the Northeast Area. Previously,
the western and eastern extent of the troughs had not been fully characterized; the results of the PDI
helped to refine the understanding of the geometry of the mud wave surface, particularly in the area of
the southern DNAPL pool. Boring locations GB-90 through GB-96 and GB-98 through GB-100 have
defined the extent of the mud wave to the west and east in this area. The current understanding of the
elevation of the Bay Mud surface in the Northeast Area is presented in Figure 3.

Haley & Aldrich has revised four cross sections that were previously developed for the FS (cross
sections A-A’, E-E’, F-F’ and G-G’) and developed one new cross section (H-H’). The cross sections
illustrate the lithology, Bay Mud surface depth/elevation and DNAPL distribution beneath the Northeast
Area and the Pier 70 portion of the Site. The cross sections are presented in Figures 4 through 8.

3.2 Distribution of Continuous DNAPL

One of the objectives of the PDI was to further refine the lateral extent of continuous DNAPL in the
subsurface, which determines the limits of ISS. As previously described, continuous DNAPL has
accumulated in the topographic lows on the fill-Bay Mud interface forming two primary areas (i.e., the
northern and southern continuous DNAPL areas) and beneath and adjacent to the southernmost slipway
pier on the Pier 70 portion of the Site.

Haley & Aldrich advanced borings near the presumed edges of the continuous DNAPL areas to better
refine the lateral extent of continuous DNAPL. The current understanding of the extent of DNAPL, as
refined by the PDI delineation borings, is illustrated on Figure 3. Several of the key findings are
summarized below:

L The extent of the northern continuous DNAPL area is now defined to the north by borings GB-
74, GB-75 and well UMP-3; to the west by borings GB-76A, GB-77A and well TMW-12; to
the south by borings GB-78 and GB-79; and to the east by borings GB-80, GB-82 and GB-83A.

L The western extent of the southern continuous DNAPL area had been poorly defined previously
due to a lack of borings adjacent to Unit #3. The western extent is now defined to the west by
borings GB-86, GB-90, GB-92A, GB-93A and GB-95A. The area is also defined to the south
by borings GB-96 and GB-97; and to the east by borings GB-84A, GB-88A and GB-98 through
GB-100.

L Previous interpretations of the southern continuous DNAPL area indicated a small, separated
area of continuous DNAPL in the vicinity of TMW-13. Based on the results of the PDI, this
small area is now included contiguous with the southern continuous DNAPL area. Continuous
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3.3

DNAPL was observed as far north as the intake structure (no borings could be completed
within the limits of the intake structure); however, the lack of continuous DNAPL north of the
intake structure (e.g., GB-7, GB-79) suggest that the structure may be acting as a barrier to the
movement of DNAPL in that area.

Continuous DNAPL was observed at boring GB-95, immediately adjacent to Unit #3; however,
no continuous DNAPL was observed at borings GB-94, GB-95A and GB-96, indicating that
this appears to be an isolated occurrence. The extent of the isolated occurrence of continuous
DNAPL could not be delineated due to the presence of Unit #3. Delineation of this area will be
completed at a later date once Unit #3 has been demolished.

The extent of the continuous DNAPL areas on the Pier 70 portion of the Site is now defined.
There are two small areas. The area around boring GB-43 has been defined by borings GB-66
through GB-69. The other area around TGU-23 has been defined by GB-70 through GB-73.

Geotechnical Results

The geotechnical investigation approach, results and discussion are provided in a technical
memorandum provided in Appendix F. A summary of observed site observations and results relative to
the site geotechnical conditions is presented in Section 3.3.1, followed by results interpretation relative
to the proposed remedy in Section 3.3.2.

3.3.1 Geotechnical Investigation Results

Based on the results of the borings and test pits performed as part of the PDI, the subsurface
conditions at the Site generally consist of fill overlying Bay Mud, consistent with observations
from previous site investigations. The fill is thickest at the southern portion of the Northeast
Area. The fill in this area was observed to vary between about 25.5 and 50.0 feet thick. At the
northern portion of the Northeast Area, the fill was observed to vary between 22.3 and 35.5
feet thick. The fill in the Pier 70 portion of the Site was observed to vary between 15.0 and
27.0 feet thick. The fill primarily consists of very loose to dense clayey and silty sand, clayey
and silty gravel and well-graded gravel with occasional layers of soft to stiff clay and sandy and
gravelly silt. Debris logged in geotechnical and environmental borings performed in the
Northeast Area included cobble-to-boulder-sized concrete rubble, brick fragments, glass, metal,
wood pieces and trace organics and roots.

At the test pit locations performed in the ISS areas, the near-surface fill was observed to contain
large pieces of debris, including an abandoned timber bulkhead, steel pipe, reinforced concrete
foundations and slab, and multiple granite blocks as large as 6 feet long in the vicinity of test
pit PDTP-02. This debris was observed throughout the entire height of the test pit and may
persist below the test pit excavation’s final depth of 7 feet bgs. Fill exposed at PDTP-01 was
observed to contain an unreinforced concrete slab, a concrete beam and timbers. In contrast, fill
materials encountered at PDTP-03 lacked the larger debris elements observed at other test pits.
Rocks up to 18 inches were observed in test pit spoils screenings (see Section 3.4).

Void spaces were encountered at several locations within the fill, including a suspected 5-foot-
deep void space from 10 to 15 feet bgs logged at the environmental boring GB-76. A single
concrete element or overlapping concrete slabs with a total thickness of up to 5 feet was logged
at the environmental boring GB-74, located at the northern end of the Northeast Area of the
PPP.
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At the Pier 70 portion of the Site, cobbles as large as 5 inches in diameter were identified in
core barrel cuttings produced by sonic drilling. Debris encountered in the fill included wood
scraps, concrete rubble, brick fragments and serpentinite gravel. Also, sonic-drilled borings
performed in this area encountered sections of 3-foot-thick buried concrete associated with the
historic slipway. Large void spaces were also encountered at depth in this area, including a
suspected void space from 10 to 20 feet bgs logged at boring GB-66.

The fill moisture contents ranged from 4.3 to 35.5%, with an average moisture content of about
19.6%. The dry density of the fill ranged from 74 to 121 pounds per cubic foot (pcf), with a
corresponding average value of 99.5 pcf. The moist or wet density of the fill ranged from 100
to 138 pcf with an average value of about 119 pcf. These results are consistent with the range
of values observed in prior site investigations and indicate that the fill characteristics vary
across a fairly broad range.

The fill is underlain by Bay Mud composed of lean and fat clays with variable sand content and
elastic silts. Shells, organics and thin layers of clayey sand and gravel were identified
intermittently throughout the Bay Mud. Atterberg limits test results were used to characterize
the plasticity of the fine-grained soil and to define whether the material is characterized as a silt
or clay. The Bay Mud moisture contents ranged from about 40.2 to 90.7 %, which corresponds
to an average value of 62.1%. The Bay Mud dry densities ranged from 49 to 81 pcf with an
average value of about 64 pcf. The wet densities ranged from 93 to 112 pcf; the average wet
density was approximately 102 pcf. These results are consistent with the range observed in
prior site investigations and indicate that the Bay Mud characteristics vary across a fairly broad
range.

The Bay Mud consistency was generally very soft to medium stiff. The shear strength was
estimated by performing a total of 10 unconsolidated, undrained triaxial tests (TxUU) on
samples of Bay Mud collected at various depths using thin-walled Shelby Tubes. TxUU
strength values ranged from 100 to 450 psf. The field torvane shear strength values ranged
from 300 to 840 psf with an average torvane shear strength of about 490 psf. The TxUU results
are low in comparison to typical “normally” consolidated Bay Mud, which generally has shear
strengths of about 30% of the effective overburden pressure. The range of field torvane shear
strength values are more typical of Bay Mud strengths, although, some individual test results
still appear to be lower than normal.

Consolidation tests were performed on 12 undisturbed samples of the Bay Mud collected from
the Northeast Area of the PPP and Pier 70 portion of the Site. Compression ratios of the
samples ranged from 0.15 to 0.32, indicating moderate to high compressibility with an average
compression ratio of 0.20. The tests show the majority of the Bay Mud samples are under-
consolidated based on the current site conditions. This finding is unusual because Bay Mud that
has experienced vertical loading from fill over a significant period of time typically exhibits
normally consolidated test results. Also, the average compression ratio value of 0.20 for Young
Bay Mud is unusual, since this value typically varies in the range of 0.28 to 0.34, with an
average value of about 0.30. These unusual test results, as well as the relatively low shear
strength results, may be associated with presence of DNAPL at the fill-Bay Mud interface
and/or difficulties encountered when collecting samples of the Bay Mud using thin-walled
Shelby Tube samples, although the specific reason(s) for the unusual test results are not
currently known.
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3.3.2

Older Bay Deposits were encountered beneath the Bay Mud at borings PDGT-01 and PDGT-04
at elevations of -43.3 and -57.9 feet, NGVD 88, respectively. The Older Bay Deposits
generally consist of hard fat clay and sandy clay with sufficient stiffness to cause difficulties
when sampling with Shelby Tubes.

Unstabilized ground water levels were measured in borings PDGT-01, PDGT-02, PDGT-03
and PDGT-04 at 20, 12, 7 and 7 feet bgs, respectively, which correspond to elevations between
-6.8 to +7.1 feet, NGVD 88. In April 2013, water levels were measured at depths of 6.13 and
8.77 feet below the top of casing in monitoring wells PDMW-01 and PDMW-02; these depths
correspond to elevations 4.28 and 2.95 feet, NGVD 88, respectively. Based on this
geotechnical investigation, the groundwater elevation is expected to vary between
approximately 3 and 7 feet, NGVD 88 within the proposed remediation area.

Geotechnical Results Discussion

There are several geotechnical issues that should be considered as part of the design and
construction of the remediation, including:

| Presence of buried fill debris, including remnants of old building elements, concrete
slabs and rubble, boulders, wood piles and other large objects;

L Presence of soft underconsolidated Bay Mud beneath the fill areas to be solidified; and

L Excavation in fill below the water table in the Pier 70 portion of the Site.

These geotechnical issues are further discussed below, separated by remedial activity.
In-Situ Solidification

An ISS field pilot test will be performed prior to full-scale remediation. The primary objective
of the ISS pilot test is to demonstrate the ability to solidify the northern and southern continuous
DNAPL areas to the depths required using deep soil mixing (DSM) equipment. From a
geotechnical perspective, the physical characteristics of the fill and the rock/debris content will
present the greatest challenges to ISS. The ISS pilot test will evaluate the use of various-sized
soil mixing augers mounted on a hydraulic DSM drill rig. Depending on the results of the ISS
pilot test using DSM auger equipment, other specialty soil mixing equipment may need to be
evaluated for areas where ISS is not achievable using DSM augers. The geotechnical
considerations in this section apply to both the ISS pilot test and to the full-scale ISS,
recognizing that the site understanding and ISS mixing approach will be further informed
through performance of the ISS field pilot test.

The proposed ISS areas will be prepared by removing existing pavements, relocating existing
buried utilities (if necessary), and excavating and removing fill to a depth of 10 feet bgs or to
within 1 foot of the groundwater table, whichever is higher in elevation. Pre-ISS excavation
will also include removal of observable obstructions and debris including the potential need to
remove or demolish wood piles. Excavations within ISS areas may be open cut or shored. For
the open cut option, the sidewalls of the excavation should be sloped at an inclination no steeper
than 1.5H:1V (horizontal to vertical), unless insufficient space is available to accommodate the
planned cut slopes. The recommended cut slope inclination is based on Occupational Safety and
Health Administration excavation standards for Type C soils.
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Various shoring systems are available for providing temporary lateral support of the vertical
sidewalls of the planned excavation, if needed. The most appropriate shoring system should
take into account the presence of obstructions and debris within the fill and supplemental lateral
restraints if necessary, such as tiebacks or internal bracing. For the lateral support of
excavation sidewalls that lie above the groundwater level and retain heights of 10 feet or less,
interlocking sheetpiles, soil-cement column walls (secant walls) and a conventional cantilevered
soldier pile and lagging system should be considered for use at the Site. Interlocking sheetpiles
and cement column walls may be difficult to install along alignments where buried obstructions
and large pieces of cobble and boulder size rocks are present in the fill. Conventional soldier
pile and lagging systems may also encounter difficulties; however, core barrels and drill rigs
are available to facilitate the installation of this type of conventional shoring system.

In-situ solidification equipment may encounter difficulties treating soil which contains buried
obstructions and cobble and boulder size pieces of rock. The exploratory borings and test pits
generally indicate that the larger pieces of rock and debris are present in the upper portion of
the fill, a significant portion of which will be pre-excavated and removed prior to the start of
ISS treatment. However, considering that significant undocumented fill was placed during the
original development of the Site, which extended bayward of the historical 1851 shoreline,
buried obstructions of unknown size and type may be present in the fill within the areas
proposed for ISS treatment. Typically, geotechnical subsurface exploration using small diameter
borings may not be able to fully define isolated pieces of buried debris or large pieces of rock
that are larger than the sampler diameter. Based on experience with similar deep soil-mix
projects, buried debris and rock with maximum dimensions of about 12 inches may have a
potential of preventing full-depth treatment of the proposed ISS treatment area. However, the
use of smaller soil mixing blades or augers has the potential to overcome this issue and will be
evaluated in the ISS field pilot test. Smaller auger diameters are more capable of treating
soil/fill with occasional large buried obstructions because of the ability to apply higher torque to
the smaller diameter tooling. The ISS pilot test will also evaluate the ability of the mixing
equipment to thoroughly mix the impacted soil with the reagent grout and the ability to perform
successive full-depth vertical mixing strokes within each treatment column. Should the ISS field
pilot test determine that DSM mixing blades/augers are insufficient to perform the ISS mixing,
alternate ISS treatment methods may need to be considered, such as cutter soil mix, drill rigs
with multiple small-diameter mixing blades or jet grouting.

Compression testing of the Bay Mud performed indicates that the Bay Mud is under-
consolidated, suggesting that the ground surface may still be settling under the weight of the
existing fill. However, considering that the fill was placed atop the Bay Mud over 100 years
ago and the Site has been developed for heavy industrial purposes continuously since then, it
would be expected that any additional long-term consolidation would occur at a relatively slow
rate, unless the current loading conditions are changed. Solidification mix designs evaluated
during the bench-scale treatability study performed as part of the PDI exhibited unit weights
between 96.8 and 113.3 pcf. These unit weights are within the range of moist and wet densities
measured during our geotechnical investigation, and are generally slightly less than the average
wet density of untreated soil. Therefore, the proposed treatment of soil using ISS and the
restoration of the Site to existing grades with durable covers is not expected to substantially
alter the loading conditions at the Site or increase the amount of consolidation-related
settlement.
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Excavations at the Pier 70 Portion of Site

At the Pier 70 portion of the Site, excavations to depths of up to 23 feet bgs will be required to
remove continuous DNAPL-impacted soil. The excavation locations are on or adjacent to a
former reinforced concrete slipway pier and in relatively close proximity to the shoreline. The
proposed excavation will require some demolition of concrete structures to facilitate the soil
excavation. The excavation approach will either be determined in the design phase, or will be
left to the remedial contractor to develop to meet an excavation and backfill performance
specification. The paragraphs below describe geotechnical considerations identified for
excavation and backfill based on the PDI investigation observations and testing.

The planned excavation can be performed using temporary shoring or a combination of a
1.5H:1V cut slope for portions of the excavation that lie above the groundwater table and
temporary shoring below. The excavation contractor should evaluate various temporary shoring
options to facilitate the construction of vertical or near-vertical cuts to minimize the soil volume
excavated and associated cost of off-site disposal at an appropriate PG&E-approved disposal
facility. Several types of temporary shoring can be used to facilitate the excavation of
continuous DNAPL material. The most appropriate shoring system should take into account the
presence of obstructions and debris within the fill, the adjacent buried slipway pier slabs, walls
and wood pile supports, the need for supplemental lateral restraints such as tiebacks or internal
bracing, the presence of groundwater and the potential need to limit the horizontal flow of
water in the excavation and potential uplift/upwelling forces, and cost.

Conventional shoring approaches that may be applicable to this proposed excavation include
interlocking sheetpiles and soil-cement column walls (secant walls), which are capable of
reducing the lateral flow of water into the excavation, provided the toe of the shoring is
extended to a sufficient depth into the underlying Bay Mud, which has a lower hydraulic
conductivity than the fill. Soldier pile and lagging systems are not recommended for any
excavation below the water table because: (1) this type of shoring system does not have the
capability to restrict the lateral flow of water into the excavation either through fill and/or along
existing voids within, beneath and adjacent to the slipway piers, and (2) workers need to enter
the excavation in order to install lagging boards and internal lateral supports. The relatively
small size of the excavations may facilitate excavation from outside the shoring using long-
reach excavation equipment. The interlocking sheetpiles and soil-cement column walls will
require supplemental lateral support most likely consisting of internal bracing. Pre-excavation
of the shoring alignment may be necessary to remove buried obstructions and allow for the
construction of a continuous shoring system. Because of the relatively small size of the
excavations, supplemental lateral support would likely be provided in the form of internal
bracing. However, the removal of DNAPL-impacted soil and water may be hampered by the
use of internal bracing and may require workers and equipment to temporarily enter the
excavation.

Once the shored excavations are completed to depth, they need to be backfilled in a controlled
manner using compacted lifts of suitable granular backfill. As an alternative to granular backfill
placement, the use of controlled density fill (CDF) (e.g., low strength flowable fill) should be
considered to fill at least to the water table elevation. Depending upon the type of shoring
selected, either the CDF would be placed directly above the bottom of the excavation, or if
water is present, the CDF would need to be placed using a tremie system and the displaced
water may require collection and disposal or allowed to seep back into the formation. Once the
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CDF has achieved sufficient strength to support grading equipment, the remainder of the
excavation would be filled using conventional fill placement and compaction procedures. The
use of CDF would further limit the amount of dewatering necessary, would reduce the time
required for backfill placement and would eliminate the need for workers to enter the
excavation.

As an alternative excavation approach to traditional temporary shoring requiring installation and
removal, large-diameter overlapping borings or caisson excavation could be used to excavate
and remove DNAPL-impacted soil around the perimeter of the planned excavations. The
resulting boreholes around the perimeter of the excavation would be backfilled with lean
concrete using a tremie method. The excavation and filling of overlapping boreholes would
continue within the central portion of the excavation until the planned excavation is completed.
The water displaced by the lean concrete backfill would need to be collected and treated;
however, once the initial perimeter of the overlapping boreholes is constructed, the quantity of
water generated from the boreholes at the center of the excavation area should decrease
significantly. Drilling fluids may be required to facilitate the excavation and removal of gravel
fill. This alternate excavation method has the advantage of excavating and removing impacted
soil and limiting the amount of water that requires collection and treatment while eliminating
the need for workers to enter the excavations. Similarly, a slurry excavation approach in which
excavation and backfill are performed under a constant head of grout slurry may be considered.
However, subsurface voids adjacent to the excavation at the slipway pier, if present, could
preclude the use of this approach due to rapid loss of slurry and resulting loss of excavation
stability.

Backfill

Backfill of excavated areas may be accomplished using a variety of materials, depending upon
the remedial objectives and construction approach for each area. Backfill materials, placed
below durable covers such as asphalt pavement, concrete, or aggregate, may include one or
more of the following: imported granular materials (e.g., sand, gravel, crushed aggregate),
CDF (i.e., low strength flowable fill), re-graded ISS swell material (i.e., cement-treated site
fill) or stockpiled excavated site fill soil not containing DNAPL. Each of these backfill
approaches is discussed briefly below.

For all excavations, prior to backfill placement, disturbed subgrade soil should be prepared by
scarifying to a depth of at least 8 inches, moisture-conditioning the exposed soil/fill to within
3% of the optimum moisture content and compacting the exposed subgrade to at least 90%
relative compaction (ASTM D1557). If the subgrade consists of mixed and variable fill, the
subgrade should be compacted utilizing three passes of suitable compaction equipment (12-ton
minimum) based on the soil properties to achieve a stable subgrade. If weak or “pumping”
subgrade is present at the bottoms of the excavations, alternate methods of stabilizing the
exposed subgrade may be required, such as using a combination of geotextile tensile fabric and
high quality fill, such as crushed rock, to bridge over the soft subgrade.

Lean concrete, which is self-compacting, may be a suitable backfill for the excavations at the
Pier 70 portion of the Site below the water table to minimize backfill time, address groundwater
infiltration into the open excavation and eliminate the need for workers and equipment to enter
the excavation to grade, compact and test fill materials. Where lean concrete is used, the
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3.4

subgrade should be dewatered and scraped/excavated to undisturbed material immediately prior
to placement of lean concrete.

Where imported granular backfill is used below or as part of durable covers, the imported fill
should meet the following criteria: (1) free of organic matter, (2) free of rocks or lumps larger
than 3 inches in greatest dimension, (3) have low expansion potential (defined by a liquid limit
less than 40 and an average plasticity index lower than 12), and (4) approved by the
Geotechnical Engineer. All imported granular backfill should be placed in uncompacted
thickness no greater than 12 inches, moisture conditioned to within 3% of the optimum
moisture content and compacted to at least 90% relative compaction (ASTM D1557).

Where stockpiled excavated site fill is suitable for use as excavation backfill and is approved for
use by the Geotechnical Engineer, the fill should be placed, moisture-conditioned and
compacted in a manner similar to the procedure described for imported granular backfill. No
rocks or debris pieces greater than 6 inches in greatest dimension will be included in the
backfill.

Where ISS swell material is removed or disturbed after setting, this material should not be re-
used as backfill until it has cured for a minimum of 3 days or until it behaves as a non-plastic
soil, whichever is longer. Following subgrade preparation where required, the cured, stockpiled
soil-cement spoils would be placed and compacted to raise site grades within areas where ISS
has been performed. Soil-cement spoils should be placed in uncompacted thickness no greater
than 12 inches, moisture-conditioned to within 3% of the optimum moisture content and
compacted to at least 90% relative compaction (ASTM D1557). Depending upon the uniformity
and moisture-content of the ISS swell material, alternate methods of controlling fill compaction
may be necessary.

Test Pit Results

The test pitting program included the excavation of three test pits within the areas of proposed ISS. The
purpose of which was to evaluate subsurface conditions to facilitate the selection of ISS equipment type
and methods to be used in the proposed ISS Pilot Study and subsequent full scale remedial construction.
A summary of the findings for each of the three test pits is presented below. The locations of the test
pits are shown on Figure 2 and the test pit logs and representative photos are included in Appendix C.

PDTP-01: This test pit was excavated to a total depth of 10 feet. Groundwater was encountered
at the bottom of the test pit. Soils encountered within PDTP-01 were primarily fill consisting of
silty sands with gravel. Approximately 65% of the excavated soils passed the 3-inch screen and
the largest boulder encountered was 10 inches in diameter. Green serpentenite fill was
encountered at approximately 8 feet bgs.

Obstructions encountered within the test pit included a 4-inch thick unreinforced concrete slab
at 16 inches bgs that extended over the entire test pit area; and a reinforced concrete beam 8-
inches wide and 3-feet deep at 3 feet bgs. Directly below and aligned perpendicular to the
concrete beam were 18-inch by 18-inch timbers placed 8 feet on center. Removal of these
obstructions will be necessary to facilitate ISS.

PDTP-02: This test pit was excavated to a total depth of 7 feet. Groundwater was encountered
at the bottom of the test pit. Soils encountered within PDTP-02 were primarily fill consisting of
well graded sands with gravel. Fill material included bricks, timbers, glass bottles and a small
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amount (less than 1% of soil matrix) of material with appearance and texture consistent with
lamp black. Approximately 70% of the excavated soils passed the 3-inch screen, with a
significant percentage of the retained portion consisting of bricks and cobbles. The largest
boulders encountered were between 12 and 18 inches.

Obstructions encountered within the test pit included several reinforced concrete footings at
approximately 5.5 feet bgs; it could not be determined if the footings were supported on piles.
A former timber bulkhead running parallel to the shoreline was encountered at 6 inches bgs.
Several large granite blocks were found on the shore side of the timber bulkhead. Removal of
these obstructions will be necessary to facilitate ISS.

L] PDTP-03: This test pit was excavated to a total depth of 12 feet. Groundwater was not
encountered at the bottom of the test pit. Soils encountered within PDTP-03 were primarily fill
consisting of well graded sands with gravel and some silt. Approximately 85% of the excavated
soils passed the 3-inch screen and the largest boulder encountered was 10 inches in diameter.
No structures or obstructions were encountered within the test pit.

3.5 Durable Covers Evaluation

As part of the PDI, Haley & Aldrich personnel conducted an evaluation of existing ground cover types
and conditions within the limits of the proposed durable covers area identified in the FS (Haley &
Aldrich, 2012a). The purpose of the evaluation was to determine if existing ground covers need to be
replaced, repaired or augmented to establish a durable cover that mitigates potential risks associated
with direct contact with impacted soils.

The covers evaluation identified areas of existing concrete slabs, structures, pavement and bare ground.
Conditions of existing pavement were established based on a relative scale of good, fair, poor condition
and failing in consideration of their acceptability, under current conditions, for use as a durable cover.
Pavement was considered in good condition if stable and only minor cracking was present, typically
hairline cracks. Pavement was rated fair if generally stable, moderate cracking that is easily observed,
and there may be some areas of patching and/or minor deformation. For pavement rated to be in poor
condition, there may be areas of structural deficiency, large and frequent crack patterns, numerous
patches and noticeable deformation. Pavement rated failing was in extremely deteriorated condition
with numerous areas of structural deficiency and exposed soil. Pavement in poor condition may require
repairs such as patching and crack sealing; and pavement in failing condition may need to be replaced.
Identified areas of uncovered ground within the durable covers limits will require establishment of a
durable cover.

The largest area of uncovered ground, within the limits of the proposed durable covers area, is the
former sugar refinery wharf area located to the east of the power plant. Surface soils in this area were
evaluated to determine if they constitute a clean soil cover, the results of which are presented in Section
3.6. For areas observed to have a gravel cover, these areas have not been investigated for gravel cover
thickness and have not been sampled for analytical characterization. If the gravel cover in these areas is
proposed to serve as a durable cover, then further characterization of the gravel for suitability as a
durable cover will be needed. For areas with a paved surface, if not otherwise disturbed or damaged
during remedial construction, areas rated good or fair may be acceptable durable covers with some
minor maintenance or repairs. Paved areas rated poor or failing would not be suitable as a durable
cover and will need to be replaced with an acceptable durable cover during remediation.
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A photo log depicting typical existing cover types and conditions and a plan depicting the cover
evaluation results are included in Appendix E.

3.6

Analytical Results

The following sections describe the analytical results for the samples collected as part of the PDI.
Analytical results are summarized in Tables I through XIII; copies of the laboratory analytical reports
are provided as Appendix G (on CD).

3.6.1

Analytical Results for Soil Disposal Sampling

As described in Section 2.2.4, soil disposal samples were analyzed to support in the evaluation
of potential PG&E-approved soil disposal facilities and to determine waste classification. Soil
samples were collected and analyzed for VOCs, TPH, PAHs, metals, cyanide and NOA.
Where applicable, the analytical results were compared to disposal screening criteria, as

The total threshold limit criteria (TTLC) is used to determine the hazardous waste
characterization under Title 22 of the California Code of Regulations. If the total
concentration of an analyte exceeds this criteria, the waste is considered hazardous;

If the total concentration of an analyte falls below the TTLC, but is greater than 10
times the STLC, additional testing using the Waste Extraction Test (WET) is used to
determine the soluble concentration of the analyte. If the results of the WET leachate
analysis exceed the STLC, the waste is considered hazardous; and

If the total concentration of an analyte falls below the TTLC, but is greater than 20
times the TCLP screening level, additional testing using the TCLP extraction method is
used to determine the soluble concentration of the analyte. The TCLP is a federal
guideline and uses a different leaching procedure than the WET. Note that because the
PPP site is a former MGP facility, it is generally exempt from Federal TCLP
requirements (i.e., if a waste is considered hazardous, it is a non-RCRA hazardous
waste).

Results for these compounds are included in Tables I through V, respectively, and are
summarized below:

Of the VOCs analyzed, BTEX, naphthalene, trimethylbenzene (1,2,4- and 1,3,5-
isomers), and styrene were detected (Table I). None of the detected compounds has a
TTLC or STLC level, and only benzene has a TCLP level, which was not exceeded.

TPHd and TPHmo were detected in all disposal samples analyzed; TPHg was detected
in only three samples (Table II). No TTLC, STLC or TCLP values exist for these
compounds.

PAHs were detected in all disposal samples analyzed (Table III). As above, no TTLC,
STLC or TCLP values exist for these compounds.

Of the metals analyzed, none exceeded the TTLC (Table IV). However, three metals
(chromium, lead and nickel) exceeded the 10 times STLC or 20 times TCLP screening
values in numerous samples; therefore, all the samples (14) were subjected to the WET
and TCLP procedures, and the leachates were analyzed for chromium, lead and nickel.
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3.6.2

3.6.3

Chromium and nickel exceeded the STLC value in one sample (PDGT-03, located in
the southern continuous DNAPL area); lead exceeded its STLC criterion in eight
samples, collected from borings across the Site. Lead also exceeded its TCLP criterion
in one sample.

L] Low levels of cyanide were detected in five samples collected from four locations
(Table V). No criteria has been established for this compound.

| NOA was detected in six of the 18 soil samples; of these, four exceeded the TTLC of
1% (Table V).

Based on the analytical results for metals and NOA, it is likely that soil generated during
implementation of the final remedy will be characterized as non-RCRA hazardous waste. This
is consistent with previous investigations at the Site, in which soil was characterized as non-
RCRA hazardous waste.

Analytical Results for Surface Soil Sampling

As described in Section 2.2 6, surface soil samples were collected from five locations on the
former sugar wharf to determine if durable cover construction may be required for this area.
Soil samples were collected and analyzed for VOCs, PAHs, metals and cyanide. Where
applicable, analytical results were compared to the Direct Exposure Soil Screening Levels
(ESLs) for commercial/industrial exposure scenarios (Table K-2) developed by the Water Board
(revised May 2013).

Results are provided in Table VI, and are summarized below:

L No VOCs were detected in any of the surface soil samples;

L PAHs were detected in every surface soil analyzed. In every sample, between three and
seven individual PAHs exceeded their respective ESLs; and

L A number of metals were detected in every surface soil sample; of these, arsenic
exceeded the ESL in every sample and lead in 2 samples.

The concentration ranges of the PAHs and metals in these surface soils is similar to or less than
the concentration ranges measured in Station A and the adjacent soil samples taken from O to 10
feet in the southern DNAPL area (PDISS-02 and PDGT-03 to PDGT-06). Based on the results
of the surface soil sampling, construction of a durable cover will be necessary on the former
sugar refinery wharf area.

Analytical Results for Water Disposal Sampling

As described in Section 2.2.8, groundwater samples were collected to: assess potential pre-
treatment requirements for anticipated excavation dewatering, decontamination water and
accumulated storm water that contacts contaminated soil; to assess whether water can be
discharged to the sanitary sewer or should be disposed of at an off-site facility; and to support
initial waste profile characterization. Samples were collected and analyzed for VOCs, TPH,
PAHs, metals, cyanide, dissolved sulfides, PCBs, TSS, COD and pH. Results were compared
to STLC and TCLP values to determine characterization as hazardous or non-hazardous waste.
The results are provided in Tables VII through XI, and are summarized below:
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L] Of the VOCs analyzed, BTEX, naphthalene and trimethylbenzene (1,2,4- and 1,3,5-
isomers) were detected. Only benzene has an STLC or TCLP value, which was not
exceeded.

m TPHd and TPHmo were detected at low concentrations (non-detect [ND] to 0.24
milligrams per liter [mg/L]); disposal criteria for these compounds have not been
established. TPHg was not detected.

| Numerous PAHs were detected in both samples, at low concentrations (ND to 8.4
micrograms per liter). Of the phenolics, only 2,4-dimethylphenol was detected in the
sample from PDMW-02. No disposal criteria for these compounds have been
established.

L] Neither cyanide nor PCBs were detected in either sample. Dissolved sulfide was
detected in one sample (PDMW-01) at 0.26 mg/L. COD was 1,400 mg/L for both
samples. Measurements of pH were near-neutral (7.73 and 7.74).

In addition, the analytical results were compared to the City of San Francisco batch wastewater
discharge permit regulatory limits for discharges to the sanitary sewer system (Permit
application, Appendix 1.0, 1.1,2.0, 2.1, and 2.2). The results of this comparison are provided
in Table XII. The concentrations of chemicals analyzed were all below the discharge limit
concentrations for discharge to the sewer.

Based on the results of the PDI, it appears that water generated during the PDI from
dewatering, or captured storm water that has contacted contaminated soils, would be considered
a non-hazardous waste, and could be discharged directly to the sewer without pre-treatment,
subject to permit issuance by the local sewerage authority.

Analytical Results for Air Sampling

The results for perimeter air sampling for VOCs is presented in Table XIII. Low concentrations
of BTEX and naphthalene were detected in the air samples collected during test pit activities;
however, the results were at or below the background concentrations detected in the samples
collected before the PDI was started. Similarly, the results of the perimeter air sampling for
asbestos conducted by RGA (Appendix H) were all below the non-occupational screening level
of 0.01 fibers per cubic centimeter (f/cc)'. In addition to perimeter air monitoring, personal
exposure samples were collected for asbestos from within the breathing zone inside the work
area during test pitting activities. None of the samples exceeded the permissible exposure limit
or EL of 0.1 and 1.0 f/cc, respectively. The soil sample with the highest percent asbestos was
PDS-03 at 4.75%. This soil sample was taken where Test Pit PDTP-01 was excavated. This
indicates that test pit activities, which involved exposing impacted soils to the surface as high as
4.5% asbestos, did not negatively impact air quality in or outside the immediate work area.

Quality Assurance / Quality Control
A data quality review was performed by Sayler Data Solutions, Inc. (Sayler) for all samples

collected during the PDI, in accordance with the National Functional Guidelines (USEPA, 2008
and 2010). Sayler reviewed the data based on laboratory quality control sample frequencies,

! Based on the cleanup standards for the Asbestos Hazardous Emergency Response Act.
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sample holding times, laboratory blank results, surrogate recoveries, laboratory control
spike/laboratory control spike duplicate results, matrix spike/matrix spike duplicate (MS/MSD)
results, relative percent differences between MS and MSD samples, and multiple reported
results. The results of the data quality review are described in detail in Appendix I, and are
summarized below:

L] Naphthalene is included in both the VOC and PAH analyte list. When multiple results
for the same analyte are available for both analytical methods, the results are evaluated
according to criteria described in Appendix I (typically, if both results are detections,
the higher detection is selected, and the other result is rejected). The tables include both
accepted and rejected results.

L] With the exception of naphthalene, the VOC results for PDSS-01 through PDSS-04 are
qualified as estimated due to internal standards reported as being outside control limits.

L Several PAH results for PDSS-01 were qualified as estimated due to MS/MSD results
outside the control limits.

| A number of metals results (barium, chromium, copper, lead, nickel, vanadium and
zinc) were qualified as estimated due to MS/MSD results outside the control limits. The
results for antimony in 14 samples were rejected due to MS recoveries below the
Functional Guidelines action level of 30%.

L] The samples for pH and dissolved sulfide were received outside of their respective
holding times of 24 hours; these data are included in tables but are considered rejected.

Based on the data quality review, laboratory data generated for the PDI are considered
acceptable for use as reported, except as noted above.

ISS Treatability Results

A preliminary ISS treatability evaluation was conducted in 2011 to determine if ISS is a viable
technology to treat DNAPL-impacted soils at the Site. Results of the 2011 treatability evaluation are
described in Appendix C of the FS. In the preliminary evaluation, site soils were successfully solidified
with a 50:50 blend of grade 120 GGBFS and Type I/Il ordinary Portland Cement (OPC) at doses
between 8 and 10% by dry weight of soil. This current treatability study, completed as part of the PDI,
was conducted to confirm the results of the previous study and to further develop potential solidification
reagent mix designs for the Site. The specific objectives of this ISS treatability study included:

Compare the performance of Type II/V OPC with the Type I/Il OPC used in the 2011
treatability evaluation. In northern California, Type II/V is more commonly used and more
readily available.

Evaluate the treatability of the areas within the northern and southern continuous DNAPL areas
exhibiting the greatest DNAPL impacts.

Evaluate other solidification reagents/additives, in addition to GGBFS, to determine what
reagent and additive combinations can meet the strength and hydraulic conductivity
performance criteria for solidified soils.

Evaluate the use of bentonite to reduce treated material hydraulic conductivity and to provide
strength gain moderation.
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The PDI Work Plan identified a testing approach that included the use of Type I/II and Type II/V OPC,
GGBFS and bentonite in various combinations, treating the soil sample with the greatest impacts first,
then verifying the performance of the most promising mix designs on the second soil sample. As
described below, the solidification of the PDISS-02 sample from the southern continuous DNAPL area
proved more challenging than the PDISS-01 sample from the northern continuous DNAPL area;
therefore, the treatability testing approach was modified to develop mix designs for both the northern
and southern continuous DNAPL areas in parallel and to evaluate additional additives to enhance the
performance of the solidified materials. The treatability study was conducted in an iterative tiered
approach. The results of initial tiers were analyzed and the findings used to modify and refine
subsequent tiers/iterations. The mix designs and testing results for the various tiers of the treatability
study are summarized in Table XIV, and are discussed below. The treatability testing lab report
prepared by Remedius is provided in Appendix J.

3.7.1 Tier I - Baseline Characterization

Tier I of the treatability study included chemical and physical characterization of the two
treatability samples, PDISS-01 and PDISS-02. The results of the chemical characterization
sample from the northern continuous DNAPL area (PDISS-01) and the southern continuous
DNAPL area (PDISS-02) are presented in Table II and summarized below.

L PDISS-01: Diesel Range Organics (C10-C28) 30,000 milligrams per kilogram (mg/kg);
Motor Oil Range Organics (C24-C36) 20,000 mg/kg.

L PDISS-02: Diesel Range Organics (C10-C28) 78,000 mg/kg; Motor Oil Range
Organics (C24-C36) 49,000 mg/kg.

Based on these results, it appears that the sample from the southern continuous DNAPL area,
PDISS-02, was the more impacted of the two samples.

The results of the baseline physical characterization are presented in the Remedius Treatability
Study Report in Appendix J, and are summarized below.

= Moisture content was 27.4% for the PDISS-01 sample and 23.1% for the PDISS-02
sample.

L Dry density of the PDISS-01 sample was 90.3 pcf and 89.2 pcf for the PD-ISS-02
sample.

L PDISS-02 exhibited greater percentage of fines (passing #200 sieve) at 44% versus

PDISS-01 which had 25.3% fines.

Upon review of these baseline characterization results, PDISS-02 was selected as the more
challenging sample to solidify based primarily on greater DNAPL impacts.

3.7.2 Tier IIa - PDISS-02 Solidification Evaluation

In accordance with the PDI Work Plan, the Tier II treatability testing was performed initially
on the sample exhibiting greater DNAPL impacts, based on visual observations and chemical
analysis. The sample selected for the Tier II testing is PDISS-02. Therefore, the PDISS-02
sample testing results are described first in this section, followed by discussion of subsequent
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Tier II testing results for the PDISS-01 sample in Section 3.7.3, consistent with the sequencing
in the laboratory.

The initial Tier Ila evaluation included a total of eight mix designs prepared with the PDISS-02
soil. The mix designs included the following (all percent additions are based on dry unit
weights):

m Mix 1: 4% addition of Type I/Il OPC and 4% grade-120 GGBFS. This mix was
included to enable comparison to the mix design results from the previous 2011
preliminary ISS treatability evaluation, which utilized Type I/II OPC. The sulfate-
resistant Type II/V OPC is more commonly available in California and as such is
anticipated to be the cementitious regent used in the final mix design;

n Mix 2: 8% addition of Type II/V OPC;

m Mix 3: 6.8% addition of Type II/V OPC and 1.2% grade-120 GGBFS;
n Mix 4: 5.6% addition of Type II/V OPC and 2.4% grade-120 GGBFS;
L] Mix 5: 8% addition of Type II/V OPC and 1% 200-mesh bentonite;

m Mix 6: 8% addition of Type 1I/V OPC and 3% 200-mesh bentonite;

L] Mix 7: 7% addition of Type II/V OPC and 1% 200-mesh bentonite; and
L] Mix 8: 6% addition of Type II/V OPC and 2% 200-mesh bentonite.

After 28 days curing time the Tier Ila specimens were tested for UCS. The UCS results ranged
from 2 psi for Mix 2, to 23 psi for Mix 6. Because all results were well below the preliminary
performance standard of 50 psi established in the PDI Work Plan, the mix designs were not
tested for hydraulic conductivity. The low UCS results appear to be the result of inhibition of
cement hydration caused by the amount of DNAPL present in the soil sample. While the mixes
that included bentonite at 2% and 3% (i.e., Mixes 8 and 6, respectively) gained the greatest
strength (23 psi for Mix 6 and 13 psi for Mix 8), the testing lab observed that these specimens
were still compressible after 28 days of curing and free water would bleed from the sample
when indented with finger pressure. The strength gain appeared to be due more to increased
soil cohesion with the hydrated bentonite rather than as the result of cement hydration reactions.
As a result of this tier’s testing, evaluation of higher reagent dosages was warranted.

An additional three mixes were developed to evaluate if increased reagent dosing could
overcome the oily soil inhibition observed in the first eight PDISS-02 mixes. These mix designs
included:

m Mix 9: 10% addition of Type II/V OPC;

n Mix 10: 12% addition of Type II/V OPC; and

m Mix 11: 16 % addition of Type 1I/V OPC.

The UCS results after 28 days curing for the 10%, 12% and 16% additions of type 1I/V OPC
were 3 psi, 4 psi and 5 psi, respectively, indicating that increased dosing of OPC alone did not

appear to increase strength gain. No hydraulic conductivity testing was performed on these
mixes.
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To confirm that the low UCS results observed with mixes 1 through 11 were not the result of a
problem with the OPC used, two mixes were developed with clean sand substituted for site
soils. The mix designs evaluated with the clean sand included:

n Mix 12: 8% addition of Type II/V OPC to clean sand; and
n Mix 13: 8% addition of Type I/II OPC to clean sand.

The clean sand specimens were tested for UCS after 7 days curing time. The UCS results were
76 psi for the mix with Type II/V OPC and 111 psi for the mix with Type I/Il OPC. Strength
gain results of the OPC-clean sand mixes substantiate that defective reagents did not contribute
to the low strengths of the initial series of mixes.

At this stage in the testing, it was determined that the southern continuous DNAPL area soil
sample, PDISS-02, would require additional evaluation to identify potential mix designs that
could achieve the performance criteria. A combination of OPC and GGBFS would be applied to
PDISS-02 at a greater dosage than Mixes 1 through 4 in an attempt to determine if PDISS-02
was amenable to solidification at higher dosage of OPC and GGBFS than previously used.

The following increased reagent dosage mix design was developed for PDISS-02:
m Mix 17: 8% addition of Type II/'V OPC and 8% grade-120 GGBFS.

The UCS result after 14 days curing was 25 psi, an improvement over previous mix designs
evaluated using OPC alone or OPC and GGBFS in combination. This result also indicated that
at higher dosages of OPC and GGBFS, oily soil inhibition of cement hydration reactions could
likely be overcome. Therefore, the following additional OPC-GGBFS mixes were evaluated:

n Mix 26: 25% addition of Type 1I/V OPC;

n Mix 27: 10% addition of Type II/V OPC and 10% grade-120 GGBFS;

m Mix 28: 15% addition of Type II/V OPC and 5% grade-120 GGBFS; and
m Mix 29: 5% addition of Type II/V OPC and 15% grade-120 GGBFS.

Specimens were tested for UCS at 14 and 28 days curing time and for hydraulic conductivity at
28 days. Results are summarized on Table XIV. The results demonstrate that GGBFS addition
in combination with OPC is an important component in overcoming the oily soil cement
hydration inhibition. Mix 29, the mix with the greatest proportion of GGBFS, had the highest
strength of this group of samples (67 psi) and the lowest hydraulic conductivity at 3.7x10°
cm/sec. While the hydraulic conductivity of Mix 29 was higher than the 1x10° cm/sec
performance criteria, this mix demonstrated that with some minor adjustment, an OPC-GGBFS
mix should be able to achieve the performance criteria using the PDISS-02 sample.

Tier IIb - PDISS-01 Solidification Evaluation

In parallel with the PDISS-02 soil specimen testing, soil sample PDISS-01 from the northern
continuous DNAPL area was evaluated to determine if it would behave similar to or different
than the PDISS-02 soil sample, given the challenges encountered in developing a successful mix
design for the PDISS-02 sample from the southern continuous DNAPL area, as described in the
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previous section. The following PDISS-01 specimens were prepared with Type II/V OPC and
grade-120 GGBFES at various dosages, including:

m Mix 14: 4% addition of Type II/V OPC and 4% grade-120 GGBFS;
m Mix 15: 5% addition of Type II/V OPC and 5% grade-120 GGBFS; and
m Mix 16: 6% addition of Type II/V OPC and 6% grade-120 GGBFS.

The UCS results after 14 days of curing for the 8%, 10% and 12% reagent dosages were 402
psi, 464 psi and 580 psi, respectively. These results are consistent with the 2011 preliminary
ISS treatability results, and indicate that the cement hydration inhibition, observed in PDISS-02
specimens described in the previous section, is not taking place with the PDISS-01 specimens.

Tier IIla - PDISS-01 Additives Evaluation and Mix Design Refinement

The objective of the Tier Illa testing was to evaluate strength moderation and impacts to
hydraulic conductivity associated with the inclusion of bentonite in the mix designs for the
northern continuous DNAPL area and to reduce the amount of OPC and GGBFS since the Tier
II strengths on this sample were higher than anticipated. Tier Illa mix designs included the
following:

m Mix 18: 4% addition of Type II/V OPC and 4% grade-120 GGBFS;

= Mix 19: 8% addition of Type II/V OPC;

n Mix 20: 6.8% addition of Type II/V OPC and 1.2% grade-120 GGBFS;
n Mix 21: 5.6% addition of Type II/V OPC and 2.4% grade-120 GGBFS;
L] Mix 22: 8% addition of Type II/V OPC and 1% 200-mesh bentonite;

L] Mix 23: 8% addition of Type II/V OPC and 3% 200-mesh bentonite;

L] Mix 24: 7% addition of Type II/V OPC and 1% 200-mesh bentonite; and
L] Mix 25: 6% addition of Type II/V OPC and 2% 200-mesh bentonite.

Results of the initial Tier IIIa evaluation, included in Table XIV, indicate a reduction in UCS
associated with the addition of bentonite, however, the addition of bentonite had no appreciable
effect on hydraulic conductivity. All hydraulic conductivity values for these mixes were well
below the maximum hydraulic conductivity performance criteria of 1x10° cm/sec.

The GGBFS dosage evaluation indicated that the greatest strength gain was achieved with Mix
18 (50:50 mix of type II/V OPC and grade-120 GGBFS) with a UCS of 524 psi after 28 days
curing. Mix designs with reduced amount of GGBFS appeared to moderate strength gain with
UCS after 28 days curing of 408 and 300 psi for Mix 21 and Mix 20, respectively. However,
the OPC-only mix design (Mix 19) resulted in a lower UCS of 233 psi, indicating that the
inclusion of GGBFS, while aiding in treating oily soils, can result in increased strength as
compared to OPC alone. Varying the amount of GGBFS did not appear to have an appreciable
impact on the hydraulic conductivities of the cured samples, although the OPC-only mix, Mix
19, exhibited the highest hydraulic conductivity, 6.7x10® cm/sec, of the mixes tested in this
tier.
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Additional additives evaluation was performed to assess the effectiveness of reduced reagent
dosages on solidification of the northern continuous DNAPL area sample and to assess the use
of silica fume as a replacement for GGBFS. As a concrete additive, silica fume has been shown
to increase the density and lower the permeability of concrete. Its use in this ISS testing was to
determine if a permeability reduction benefit would be observed without the use of GGBFS.
These additional additives evaluation mix designs included:

m Mix 30: 5% addition of Type II/V OPC and 1% grade-120 GGBFS;
m Mix 31: 5% addition of Type II/V OPC and 2% 200-mesh bentonite;
m Mix 32: 5% addition of Type II/V OPC and 5% silica fume; and

n Mix 33: 6% addition of Type II/V OPC.

The results of these additional additives evaluation mixes, shown on Table XIV, indicate that
for the northern continuous DNAPL area soils, the UCS and hydraulic conductivity preliminary
performance criteria can be achieved with 6% reagent dosing. Additionally, the previously
observed strength moderating properties of bentonite were confirmed. The UCS results, after
28 days curing, indicated a slight increase in strength associated with the silica fume addition,
as compared to OPC-only, and silica fume did not appreciably reduce the hydraulic
conductivity as compared to other mixes. Without an apparent benefit to hydraulic conductivity
and with an increase in strength on a site where strength gain moderation may be necessary,
silica fume does not provide an apparent benefit and was not included in further testing. The
remaining three mixes, Mixes 30, 31 and 33, were selected for inclusion in the leachability and
durability evaluation in the subsequent Tier IlIc discussed in Section 3.7.7 below.

Tier IIIb - PDISS-02 Additives Evaluation and Mix Design Refinement

Tier II testing demonstrated that mix designs with higher proportions of GGBFS are able to
overcome the oil inhibition of cement hydration observed with the southern continuous DNAPL
area soils. The initial Tier IlIb included six additional mix designs to evaluate additional
additives and approaches to overcome the oily soil inhibition of cement hydration. The
approaches evaluated in this tier included the use of set accelerators (silica fume and sodium
silicate) and pre-mixing of impacted soils with bentonite and organoclay prior to adding the
cementitious reagents. The following is a summary of mix designs included in Tier IIIb:

m Mix 34: 10% addition of Type II/V OPC and 2% organoclay which was pre-mixed
with the soil and allowed to set for 30 minutes prior to addition of the OPC;
L] Mix 35: 10% addition of Type II/V OPC and 2% 200-mesh bentonite which was pre-

mixed with the soil and allowed to set for 30 minutes prior to addition of the OPC;
m Mix 36: 10% addition of Type II/V OPC and 1% silica fume;
m Mix 37: 15% addition of Type II/V OPC and 1.5% silica fume;

L Mix 38: 10% addition of Type II/V OPC and 1/50™ (fraction of reagent and water
addition mass) sodium silicate; and

n Mix 39: 15% addition of Type II/V OPC and 1/30™ sodium silicate. Unlike other
reagent dosages which are based on the dry unit weight of soil, sodium silicate addition
is determined as a proportion of the combined mass of cement and water used in grout
preparation.
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Specimens were tested for UCS after 14 days of curing. Results are shown on Table XIV.
Results of the UCS testing indicated a strength gain associated with the inclusion of the sodium
silicate. Strength gains, relative to OPC only, were also observed for mixes with organoclay,
bentonite and silica fume, but to a lesser extent than those mixes that included sodium silicate.

Following completion of the initial Tier IIIb evaluation, an independent technical review panel
convened by PG&E reviewed the results of the previous tiers of the ISS treatability study. As a
result of this review, several additional mix design approaches were identified for evaluation,
including:

Pre-mixing of impacted soil with sand to better homogenize and dilute the oily
impacts;

Pre-mixing of impacted soil with lime to reduce the impact of the oily fraction on
cement hydration;

Use of calcium chloride as a set accelerator; and

Dilution of impacted soil with less impacted soil to simulate a higher degree of vertical
homogenization that might occur in the field.

These approaches were evaluated in this tier with the following mix designs:

Mix 40: 5% addition of Type II/V OPC, 5% grade-120 GGBFS and 5% clean sand
pre-mixed with PDISS-02 soils prior to addition of OPC and GGBFS;

Mix 41: 5% addition of Type II/V OPC, 5% grade-120 GGBFS and 3% hydrated lime
pre-mixed with the soil;

Mix 42: 10% addition of Type II/'V OPC and 6% hydrated lime pre-mixed with the
soil;

Mix 43: 5% addition of Type II/'V OPC, 5% grade-120 GGBFS and 1/30" sodium
silicate,

Mix 44: 10% addition of Type II/V OPC and 0.2% calcium chloride,

Mix 45: 10% addition of Type II/V OPC to a 4:1 blend of PDISS-02 and PDISS-01
soils; and

Mix 46: 10% addition of Type II/V OPC to a 3:2 blend of PDISS-02 and PDISS-01
soils.

Specimens were tested for UCS after 14 days curing time; the results are shown on Table XIV.
These additional evaluations indicated the following:

With a UCS of 28 psi at 14 days curing, the addition of clean sand appears to result in
increased strength gain compared to OPC and GGBFS alone, however, this mixing
approach may be difficult to implement for deep soil mixing with augers;

The use of sodium silicate provided the greatest strength gain (89 psi) while also
moderating the amount of OPC and GGBFS required to solidify the soil;

Addition of hydrated lime as a pre-treatment step appears to increase strength gain, but
to a lesser extent than the sodium silicate. Calcium chloride increased strength as
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compared to OPC alone, but was the least effective of the additives evaluated in Tier
IIId; and

Dilution of the PDISS-02 with PDISS-01 soils appears to result in an increase in
strength gain over PDISS-02 soils only, and that the strength gain increase was greater
the more PDISS-02 was diluted. This affirms that the more vertical homogenization that
can be accomplished in the field, the lower the overall reagent requirements to
overcome cement hydration inhibition by the DNAPL

A final series of mix designs were developed for PDISS-02 to further refine the reagent dosing,
including the following:

Mix 47: 5% addition of Type II/V OPC and 18% grade-120 GGBFS;

Mix 48: 5% addition of Type II/V OPC, 5% grade-120 GGBFS and 3% hydrated lime
pre-mixed with the soil;

Mix 49: 10% addition of Type II/V OPC and 6% hydrated lime pre-mixed with the
soil;
Mix 50:, 5% addition of Type II/V OPC, and 5% grade 120 GGBFS, and

Mix 51: 5% addition of Type II/V OPC, 5% grade-120 GGBFS and 5% clean sand
(pre-mixed).

Testing results for Mixes 47-51 are shown on Table XIV and indicated the following:

Adding more GGBES in Mix 47 as compared to Mix 29 resulted in a slight increase in
UCS and a slight reduction in hydraulic conductivity. The hydraulic conductivity of
Mix 47 was 1.8x10° cm/sec, just above the performance criteria of 1x10° cm/sec.
Using a OPC-GGBFS mix with no other additives for PDISS-02 will require
approximately 23% cementitious reagents;

Mixes 48 and 49, which included lime pre-treatment, performed poorly for both UCS
and hydraulic conductivity;

Mix 50, containing OPC, GGBFS and sodium silicate, performed the best. This mix
achieved a USC of 90 psi and a hydraulic conductivity of 7.8x10® cm/sec after 28 days
of curing; and

Mix 51, utilizing the addition of clean sand along with OPC and GGBEFS achieved
moderate strength gain (33 psi) and a hydraulic conductivity of 2.4x10° cm/sec after 28
days of curing.

Tier Illc - Durability and Leachability Evaluations

A total of six mix designs were selected for durability and leachability evaluation; three from
the northern continuous DNAPL area (PDISS-01 soil sample) and three from the southern
continuous DNAPL area (PDISS-02 soil sample). The mixes selected for this tier of testing
were as follows:

PDISS-01, Mix 30 (5% addition of Type II/V OPC and 1% grade-120 GGBEFS);
PDISS-01, Mix 31 (5% addition of Type II/V OPC and 2% 200-mesh bentonite);
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m PDISS-01, Mix 33 (6% addition of Type II/V OPC);
= PDISS-02, Mix 47 (5% addition of Type II/V OPC and 18% grade-120 GGBEFES);

m PDISS-02, Mix 50 (5% addition of Type II/V OPC, 5% grade-120 GGBFS and 1/30"
sodium silicate); and

L] PDISS-02, Mix 51 (5% addition of Type II/V OPC, 5% grade-120 GGBFS and 5%
clean sand) -leachability only.

All three of the PDISS-01 mix designs included in this tier met the UCS and hydraulic
conductivity performance criteria. They were included in this tier to compare their
environmental performance. For the PDISS-02 mix design, only Mix 50 met the UCS and
hydraulic conductivity performance criteria. Mix 47, which had a hydraulic conductivity just
slightly above the performance criteria, was included to compare a mix with a high reagent
mass (Mix 47) to an additive mix with a lower reagent content and lower permeability (Mix
50). Mix 51 was included for the leaching test only as it was suspected that adding sand would
not improve the leaching performance.

Results of the wet/dry durability tests are shown on Table XIV and are summarized below:

m Mix 30: 0.3 % mass loss.
m Mix 31: 2.1% mass loss.
m Mix 33: 0.6% mass loss.
m Mix 47: 0.6 % mass loss.
m Mix 50: 0.5% mass loss.

The mass loss was generally low for all mix designs, with the mix design including bentonite
(Mix 31) exhibiting slightly greater mass loss. While there are currently no established
standards for determining whether a stabilized specimen passed durability testing, the USEPA
Stabilization/Solidification of Comprehensive Environmental Response, Compensation and
Liability Act and RCRA Waste guidance document (USEPA, 1989) suggests that 15% weight
loss is an acceptable value. As the results of the durability were all well below 15% weight
loss, all of the mix designs tested in this tier exhibited acceptable durability test results.

The selected samples were subjected to leachability testing as outlined in the ANS Method 16.1
modified. The ANS 16.1 modified leaching was performed by Remedius and each leachate
sample was shipped to TestAmerica for analysis. Leaching intervals for each specimen included
the following: 2 hours, 24 hours, 2 days, 4 days, 7 days, 10 days and 14 days. Note that the
time intervals presented above are cumulative time intervals, meaning the sample was removed
at these intervals in relation to the initial start date and time, and not the start of each particular
interval. At each leaching interval, the monolithic specimen was removed from the water bath
and placed in a new deionized water bath, and the water that the sample was removed from was
then sampled for laboratory analysis of BTEX and naphthalene by USEPA Method 8260B. The
laboratory analytical results reports are included in Appendix J. The leachate concentrations for
the leaching tests are summarized in Appendix K. No sheens or DNAPL blebs were observed
in the leachant water during the leaching tests, indicating that the DNAPL phase is contained
within the solidified soil matrix.
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Leachability test leachate concentrations were used to calculate the mass flux and cumulative
mass release of the selected chemicals of potential concern from the cured specimens. Mass
flux calculations for BTEX and naphthalene are provided in Appendix K. Mass flux rates and
cumulative COC mass release were plotted over time for the duration of the leachability
assessment (14 days); plots are included in Appendix K. Several conclusions can be drawn
regarding the leaching performance of the solidified soils from the southern and northern
DNAPL areas, including:

L] Mass flux rates for all chemicals of potential concern and all reagent mix designs
decreased throughout the test period, consistent with diffusion-limited mass flux
behavior.

| The mix designs for the southern continuous DNAPL area, PDISS-02, exhibited a

greater rate of contaminant flux that those from the northern continuous DNAPL area.
The PDISS-02 sample exhibited greater DNAPL impacts than the PDISS-01 sample.

u Naphthalene leached at a much higher rate than the BTEX compounds, with almost an
order of magnitude more naphthalene detected in leachates than any other COC.

L] Mass flux rates and cumulative COC mass release for the PDISS-02 specimens were
similar, but consistently demonstrated a relative performance, from best to worse (i.e.,
lowest to highest), of Mix 50 (5% OPC, 5% GGBFS and 1/30" sodium silicate), Mix
47 (5% OPC, 18% GGBFS), and Mix 51 (5% OPC, 5% GGBFS and 5% clean sand).
This is most apparent in the cumulative mass release plots in Appendix K.

L Mass flux rates for the PDISS-01 specimens varied among the mixes tested and no one
mix design exhibited a consistently higher or lower leaching rate for the duration of the
test. However, when compared on a cumulative mass release of naphthalene basis, the
relative performance of the PDISS-01 mix designs, from best to worst, was Mix 30
(5% OPC, 1% GGBES), Mix 31 (5% OPC, 2% bentonite) and Mix 33 (6% OPC).

Tier IV - Scale-up Evaluation

To establish correlation between the treatability study samples and field conditions, the Tier IV
scale-up evaluation included grout properties analysis of grout density, viscosity and
determination of the volumetric expansion for soils solidified with each mix design. Mix
designs included in the scale-up evaluation were PDISS-01 reagent mix designs Mix 30, Mix 31
and Mix 33; and PDISS-02 mix designs Mix 47 and Mix 50. Grout viscosity, grout density and
slump were determined for Mix 51, although this mix design was determined to be impractical
for field application due to the need to mix clean sand with impacted soils during mixing.
Results of the scale-up evaluation test are presented in Table XIV and discussed below.

Grout viscosities as measured with a Marsh Funnel, ranged from 32 to 34 seconds for the
PDISS-01 mix designs; and from 40 to 115 seconds for the PDISS-02 mix designs. Higher
Marsh Funnel viscosities generally indicate a thicker grout and may require water content
adjustment in the field to ensure pumpability. Grout densities ranged from 75.5 to 76.3 pcf for
the PDISS-01 mixes; and from 91.3 to 99.5 pcf for the PDISS-02 mixes.

Volumetric expansions for the PDISS-01 mix designs were as follows: Mix 30 13.1%, Mix 31
22.0% and Mix 33 14.2%. Mix 31, which contained bentonite, exhibited the highest
volumetric expansion. Volumetric expansions for the PDISS-02 samples were as follows: Mix
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47 35.3% and Mix 50 20.4%. Mix 47 contained 23% cementitious reagent, resulting in a
higher volume increase than Mix 50 that contained approximately 10% cementitious reagent.

Slump tests were performed on the Mixes 30, 31 and 33 for the northern continuous DNAPL
area. Slumps ranged between 0.6 and 1.2 inches. For Mixes 47 and 50 for the southern
continuous DNAPL area, slumps were 0.4 and 0.6 inches, respectively. A slump between 2
and 6 inches is typically targeted in the field to facilitate thorough homogenization of soils with
the reagent grout. The slumps determined in this treatability study are lower than the typical
field target, indicating that a higher water content grout may be needed in the field than was
used in this treatability study.

Overall, based on the mix design testing performed as described above, the following mix
designs are recommended for inclusion in the ISS pilot test:
u Northern continuous DNAPL area:
- 5% OPC and 1% GGBFS.
- 5% OPC and 2% bentonite.
L Southern continuous DNAPL area:
- 5% OPC, 5% GGBFS and 1/30" sodium silicate.

- Testing of reagent mixes for this area will also evaluate bentonite as a drilling
aid and assess whether vertical homogenization in the field can reduce reagent
mass requirements or eliminate the need for the sodium silicate additive.

The ISS pilot test results, along with bench scale treatability test results, reagent costs and
volume increase will be evaluated to determine the final mix designs for the northern and
southern continuous DNAPL areas.
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4.

4.1

CONCLUSIONS

Conclusions

The PDI was successful in meeting the objectives of the investigation as discussed in section 1.2. The
significant conclusions that can be made from this investigation include:

The delineation of the horizontal extent of continuous DNAPL and the fill-Bay Mud interface
topography in the continuous DNAPL areas has been refined to establish the limits of ISS in the
Northeast Area and the limits of excavation of the Pier 70 portion of the Site.

The evaluation of areas within the Site where soil is exposed at the ground surface to determine
if a clean soil cover is present over impacted soils, or if durable cover construction will be
required in these areas as part of remedial construction, is complete. It appears that a durable
cover will need to be placed over the soils in the sugar refinery wharf area. There are a few
gravel areas within the durable covers limits; these areas will require further characterization
for suitability as durable covers if they are intended to remain as gravel areas following
completion of remediation.

Soil geotechnical properties in the vicinity of the proposed Pier 70 continuous DNAPL
excavations have been evaluated to facilitate the design of the excavations and temporary
excavation support system alternatives.

The evaluation of the soil geotechnical properties within the proposed limits of ISS to facilitate
selection of ISS equipment and methodology is complete.

The evaluation of consolidation properties of the Bay Mud has been completed and remedial
activities proposed are not expected to alter the rate of consolidation of the Bay Mud.

The evaluation of the potential for subsurface obstructions (i.e., buried piles, foundations) that
will influence demolition activities and ISS equipment selection has been completed. Former
building foundations and wood support piles were encountered in test pits excavated up to 12
feet deep. Obstruction removal will be required in ISS areas.

Disposal profile characterization of soils has been completed within proposed areas of
excavation to support evaluation and identification of possible PG&E-approved soil disposal
facilities. It appears that the soils will be characterized as non-RCRA hazardous waste.

The characterization of the areas to be disturbed during remedial construction for NOA
originating from serpentinite in the fill has been completed. It appears that a portion of the soil
will be characterized as non-RCRA hazardous waste due to asbestos concentrations over 1%.
The presence of NOA in soils will also require dust control measures during construction,
however, the lack of asbestos detections during perimeter and personal asbestos air monitoring
during test pitting suggest that airborne asbestos issues will be minimal during remediation
activities.

Waste profile characterization of groundwater in the vicinity of the proposed Pier 70
excavations has been completed to support permitting and design of dewatering water
pretreatment for potential discharge to the municipal sanitary sewer system, or for
characterization for potential disposal at an off-site PG&E-approved treatment facility. It
appears that the groundwater from dewatering would be considered a non-hazardous waste and
could be discharged directly to the sewer without pretreatment, pending permit issuance by the
local sewerage authority.
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The site base plan has been amended with additional topography in the Pier 70 portion of the
Site to support the remedial design and associated permitting requirements.

The treatability of the northern and southern continuous DNAPL areas by ISS has been further
evaluated by developing mix designs for each area, using worst-case soils from each area. Mix
designs have been sufficiently evaluated to advance to the field pilot test.
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TABLE | Page 1 of 1
ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES'?

POTRERO POWER PLANT SITE

SAN FRANCISCO, CALIFORNIA

Concentrations reported in micrograms per kilogram (ug/kg)

1,2,4- 1,3,5-
Sample Depth Trimethyl- Trimethyl-

Location ID (feet bgs) Date Benzene Toluene Ethylbenzene Xylenes Naphthalene benzene benzene Styrene
PDISS-01 0-10 3/22/2013 <3.9° <3.9 <3.9 <7.7 1,500R* <3.9 <3.9 <3.9
PDISS-02 0-10 3/25/2013 <470 <470 <470 <930 18,000 ° <470 <470 <470
PDGT-01 0-10 3/29/2013 <470 <470 <470 <930 5,800 R <470 <470 <470
PDGT-02 0-10 3/26/2013 <430 <430 <430 <870 39,000 R <430 <430 <430
PDGT-03 0-10 3/29/2013 <5.6 <5.6 <5.6 <11 3,700 <500 <5.6 <5.6
PDGT-04 0-10 4/3/2013 <5.1 44 10 180 19,000 110 39 40
PDGT-05 0-10 4/1/2013 <500 <500 <500 <1000 3,100 <500 <500 <500
PDGT-06 0-10 4/2/2013 <4.3 <4.3 <4.3 <8.7 57R <4.3 <4.3 <4.3

PDS-01 9.5-10 4/9/2013 <330 <330 <330 <670 2,100 <330 <330 <330
15-19 4/9/2013 7,600 10,000 18,000 13,000 3,400,000 3,200 1,400 810
PDS-02 0-10 4/9/2013 700 <450 2,600 1,500 230,000 840 <450 <450
10-14 4/9/2013 590 <550 760 <1100 520,000 <550 <550 <550
PDS-03 0-10 4/16/2013 <440 <440 <440 <870 1,700 R <440 <440 <440
PDS-04 0-10 4/16/2013 <44,000 <44,000 <44,000 <89,000 940,000 R <44,000 <44,000 <44,000
PDSS-01 0-2 4/22/2013 <4.7UJ° <4.7 UJ <4.7 UJ <9.4 UJ <9.4R <4.7 UJ <4.7 UJ <4.7 UJ
PDSS-02 0-2 4/22/2013 <4.0 UJ <4.0 UJ <4.0 UJ <8.1UJ <8.1R <4.0 UJ <4.0 UJ <4.0 UJ
PDSS-03 0-2 4/22/2013 <5.4 UJ <5.4 UJ <5.4 UJ <11UJ <l1R <5.4 UJ <5.4 UJ <5.4 UJ
PDSS-04 0-2 4/22/2013 <6.3UJ <6.3 UJ <6.3 UJ <13 UJ <13R <6.3 UJ <6.3 UJ <6.3 UJ
PDSS-05 0-2 4/22/2013 <4.8 UJ <4.8 UJ <4.8 UJ <9.6 UJ <9.6 R <4.8 UJ <4.8 UJ <4.8 UJ
Disposal Criteria - TTLC NA NA NA NA NA NA NA NA
Additional Testing Criteria - 10X STLC NA NA NA NA NA NA NA NA
Additional Testing Criteria - 20X TCLP 10,000 NA NA NA NA NA NA NA
Notes:

1. Only those analytes detected in one or more samples are shown; for a complete list of analytes and reporting limits, please refer to the laboratory analytical report.
2. Samples were collected by Haley & Aldrich, Inc. and analyzed using EPA Method 8260 by TestAmerica, Inc.

3. "<" indicates that the analyte was not detected at or above the laboratory reporting limit shown.

4. "R" indicates the result is rejected because another, higher result is available which is considered more valid (see Table IlI).

5. Results in bold indicate that the analyte was detected in the sample.

6. "UJ" indicates the analyte was not detected at or above the reporting limit; however, the reporting limit is approximate and may be inaccurate or imprecise.

Abbreviations:

bgs = below ground surface

NA = not applicable

TTLC = total threshold limit concentration

STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure

HALEY & ALDRICH, INC.
2014_0618_ HAI_TI_VOC Results in soil.xIsx JUNE 2014



TABLE I Page 1 of 1

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS IN SOIL SAMPLES*
POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in milligrams per kilogram (mg/kg)

Sample Depth
Location ID (feet bgs) Date TPHg TPHd TPHmMo
0-10 3/22/2013 NA 1,500° 1,700
PDISS-01 28.5-34.2 3/22/2013 NA 30,000 20,000
0-10 3/25/2013 NA 640 1,100
PDISS-02 35-50 3/26/2013 NA 78,000 49,000
PDGT-01 0-10 3/29/2013 NA 7,200 5,200
PDGT-02 0-10 3/26/2013 NA 8,500 8,500
PDGT-03 0-10 3/29/2013 NA 140 230
PDGT-04 0-10 4/3/2013 NA 320 570
PDGT-05 0-10 4/1/2013 NA 2,100 2,300
PDGT-06 0-10 4/2/2013 NA 400 540
9.5-10 4/9/2013 <17° 2,800 3,700
PDS-01 15-19 4/9/2013 150 11,000 7,300
0-10 4/9/2013 40 10,000 12,000
PDS-02 10-14 4/9/2013 57 13,000 13,000
PDS-03 0-10 4/16/2013 <22 6,600 7,300
PDS-04 0-10 4/16/2013 <2,200 9,400 7,900
Disposal Criteria - TTLC None established
Additional Testing Criteria - 10X STLC None established
Additional Testing Criteria - 20X TCLP None established
Notes:
1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for
TPHg using EPA Method 8260 and TPHd/TPHmMo using EPA Method 8015.
2. Results in bold indicate that the analyte was detected in the sample.
3. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.
Abbreviations:
bgs = below ground surface
NA = not analyzed
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
HALEY & ALDRICH, INC.
2014 0618 HAI_TII_TPH Results in soil.xIsx JUNE 2014



TABLE 11l

ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL SAMPLES!

POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in micrograms per kilogram (ug/kg)

o | 5 | @ g 5
g | & | £ 2
0 2 8 2 5 g g £ 3 o
S = = g S 2 <) g Q o ) c
- - T - - O S I A I 8 - TF |2
| Sample Depth : s | £ | E S B BB 2| & 5 5 | 8 £ 5 g
Location ID (feet bgs) Date 2 2 Z 5 > 3 > 3 5 3 T T < g g &
PDISS-01 0-10 3/22/2013 <250° 2,4003 2,100 6,400 10,000 12,000 6,800 3,300 7,700 1,100 17,000 640 5,200 2,700 9,800 20,000
PDISS-02 0-10 3/25/2013 690 4,100 3,500 3,700 3,800 4,700 1,500 1,500 3,700 370 9,600 3,800 1,300 14,000 R* 13,000 8,800
PDGT-01 0-10 3/29/2013 8,800 23,000 19,000 20,000 26,000 21,000 19,000 7,400 19,000 2,600 53,000 14,000 11,000 68,000 48,000 78,000
PDGT-02 0-10 3/26/2013 48,000 35,000 | 56,000 [ 68,000 | 110,000 | 110,000 | 49,000 | 39,000 | 74,000 8,000 270,000 | 22,000 | 43,000 49,000 300,000 | 300,000
PDGT-03 0-10 3/29/2013 210 1,200 1,300 2,600 3,300 3,500 2,500 1,100 2,700 530 5,500 1,000 2,000 1,200 R 5,100 5,500
PDGT-04 0-10 4/3/2013 200 1,900 2,300 4,300 4,000 4,200 2,500 1,400 4,500 740 8,000 1,700 2,000 3,000 R 11,000 8,000
PDGT-05 0-10 4/1/2013 620 3,000 1,100 6,500 16,000 15,000 11,000 4,700 6,000 1,600 6,700 680 8,400 2,800 R 3,400 38,000
PDGT-06 0-10 4/2/2013 <25 52 55 67 60 71 30 29 64 <25 160 53 <25 110 180 130
9.5-10 4/9/2013 <990 2,500 1,900 12,000 | 33,000 | 29,000 | 25,000 7,100 12,000 2,000 54,000 <990 17,000 1,400 R 8,900 89,000
PDS-01 15-19 4/9/2013 210,000 | 310,000 | 440,000 [ 270,000 | 270,000 | 140,000 | 160,000 | 220,000 | 320,000 | 34,000 | 690,000 | 320,000 [ 130,000 1,600,000 R 1,200,000 750,000
0-10 4/9/2013 50,000 73,000 | 130,000 | 150,000 | 260,000 | 240,000 | 160,000 [ 65,000 | 160,000 [ 21,000 | 640,000 | 59,000 | 120,000 200,000 R 720,000 | 860,000
PDS-02 10-14 4/9/2013 68,000 500,000 | 410,000 | 510,000 | 940,000 | 830,000 | 550,000 | 290,000 | 590,000 | 65,000 [2,400,000| 140,000 | 450,000 500,000 R 2,100,000] 2,700,000
PDS-03 0-10 4/16/2013 3700 14,000 40,000 | 120,000 | 110,000 | 110,000 | 36,000 60,000 97,000 13,000 | 240,000 | 10,000 36,000 4,800 160,000 | 200,000
PDS-04 0-10 4/16/2013 400,000 | 140,000 | 270,000 | 320,000 | 560,000 | 380,000 | 470,000 | 280,000 | 410,000 | 56,000 |1,600,000| 180,000 | 360,000 3,200,000 1,900,000 1,500,000
PDSS-01 0-2 4/22/2013 180 2,000 1,700 6,700 J° 8,200 9,300J | 4,500J 3,200 6,900 1,400 11,000 J 560 J 4,000 820J 6,400 12,000 J
PDSS-02 0-2 4/22/2013 <50 540 410 1,700 2,400 2,400 1,400 940 1,700 300 3,800 57 1,100 160 1,400 3,700
PDSS-03 0-2 4/22/2013 <25 130 100 780 790 1,000 280 370 740 110 910 <25 280 240 500 860
PDSS-04 0-2 4/22/2013 <50 390 340 1,000 1,300 1,700 560 450 1,100 170 2,000 83 530 440 1,900 1,800
PDSS-05 0-2 4/22/2013 220 1,000 1,100 4,000 4,300 5,600 1,900 1,800 4,100 520 9,800 460 1,700 1,000 6,300 9,000

Disposal Criteria - TTLC

None established

Additional Testing Criteria - 10X STLC

None established

Additional Testing Criteria - 20X TCLP

None established

Notes:

1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for PAHs using EPA Method 8270 with selective ion monitoring (SIM).
2. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.
3. Results in bold indicate that the analyte was detected in the sample.

4. "R" indicates the result is rejected because another higher value is available which is considered more valid (see Table I).

5. "J" indicates the analyte was positively identified in the sample; the associated numerical value is the approximate concentration of the analyte in the sample.

Abbreviations:

bgs = below ground surface
NA = not analyzed

TTLC = total threshold limit concentration

STLC = solube threshold limit concentration
TCLP = toxicity characteristic leaching procedure

HALEY & ALDRICH, INC.
2014_0618_HAI_TIII_PAH Results in soil.xlsx

Page 1 of 1
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TABLE IV

ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES*
POTRERO POWER PLANT SITE

SAN FRANCISCO, CALIFORNIA

Concentrations reported in milligrams per kilogram (mg/kg)

Page 1 of 1

g
§ © € E % Chromium - 5 Lead > § Nickel g 15 %
E 3 3 = £ g 2 3 = g T = 3
Sample Depth = g = fal S a Q pud = 9 > T c Q
Location ID (feet bgs) Date g = s a 8 Total STLC TCLP 8 8 Total STLC TCLP g § Total STLC TCLP 3 5 = g ,5
PDISS-01 0-10 3/22/2013 <1.8R*®*| <36 140 J*° | <0.36 <0.45 4107 2.7 <0.25 27 597 220J 6.1J <0.13 0.22 <1.8 4107 1137 0.70 <3.6 <0.91 <1.8 76 J 190 J
PDISS-02 0-10 3/25/2013 <20R 4 140J <0.39 <0.49 450 2.5 <0.25 32 46J 61J 2.7 4.3 0.16 <2.0 550J 12 0.61 <3.9 <0.98 2 50J 60J
PDGT-01 0-10 3/29/2013 <2.0R <4.0 36J <0.4 <0.5 910J 2.7 <0.25 67 16J 8.41J 2.6 <0.13 0.044 <2.0 1,300J 8.9 157 <4.0 <1.0 <2.0 36J 30J
PDGT-02 0-10 3/26/2013 <l9R 4.7 130J <0.37 <0.46 170J 4.0 <0.25 20 68 J 890J 29 6.3 0.55 <1.9 250J 11 0.76 <3.7 <0.93 <1.9 83J 150J
PDGT-03 0-10 3/29/2013 12 4.7 39J <0.37 <0.47 | 1,400J 5.2 <0.25 74 323 56 J 1.6 <0.13 0.092 <1.9 1,600 J 25 1.1 <3.7 <0.93 <1.9 410 35J
PDGT-04 0-10 4/3/2013 10J <3.6 457 <0.36 <0.45 520J 1.5 <0.25 49 500J 150J 3.5 0.21 0.077 <1.8 1,100 J 12 0.16 <3.6 <0.91 <1.8 110J 62J
PDGT-05 0-10 4/1/2013 <1.8R 9.2 270 <0.36 <0.45 | 1,300J 3.7 <0.25 88 31J 17J <0.13 <0.13 0.04 <1.8 1,800 J 15 1.6 <3.6 <0.91 <1.8 76 J 597
PDGT-06 0-10 4/2/2013 <20R <3.9 62J <0.39 <0.49 59J <0.25 <0.25 5.8 32J 747 0.24 <0.13 0.043 <2.0 32J 0.45 <0.25 <3.9 <0.98 <2.0 36J 160 J
9.5-10 4/9/2013 <1.8R 18 38J <0.36 3.1 65J 1.2 <0.25 7.8 180J 130J 0.26 <0.13 0.36 <1.8 60 J 0.82 <0.25 <3.6 <0.91 1.9 61J 1500 J
PDS-01 15-19 4/9/2013 <1.8R 13 50 J <0.37 <0.46 53J 0.76 <0.25 14 69 J 36J <0.13 <0.13 1.5 <1.8 54 J 0.65 <0.25 <3.7 <0.92 <1.8 51J 87J
0-10 4/9/2013 <19R 6.0 89J <0.38 0.49 727 1.4 <0.25 12 98 J 130J 7.8 0.37 0.67 <1.9 110J 3.9 0.49 <3.8 <0.94 <1.9 50 J 250J
PDS-02 10-14 4/9/2013 <2.0R 6.8 46 J <0.39 1.9 517 0.6 <0.25 14 96 J 440 J 14 <0.13 1 <2.0 86 J 1.8 <0.25 <3.9 <0.98 <2.0 62 J 650 J
PDS-03 0-10 4/16/2013 <2.0R <4.0 65J <0.40 <0.50 4707 4.0 <0.25 44 53J 373 3.4 <0.13 0.01 <2.0 820J 13 0.69 <4.0 <0.99 <2.0 38J 56 J
PDS-04 0-10 4/16/2013 <l9R <3.9 62J <0.39 <0.49 230J 1.4 <0.25 27 243 237 1.7 <0.13 0.16 <1.9 500J 6.5 0.83 <3.9 <0.97 <1.9 29J 49J
PDSS-01 0-2 4/22/2013 2.61J 4.1 170J <0.37 <0.46 180 J 0.88 <0.25 23 100J 380J 9.3 <0.13 0.38 <1.8 450 6.2 <0.25 <3.7 <0.92 <1.8 85J 200J
PDSS-02 0-2 4/22/2013 <20R 9.2 290J <0.4 <0.5 95J 0.45 <0.25 12 38J 79J 7.2 0.18 0.061 <2.0 150 J 1.7 <0.25 <4.0 <0.99 <2.0 40J 90J
PDSS-03 0-2 4/22/2013 3.2J 8.0 460 J 1.2 <0.48 310J <0.25 <0.25 11 140 J 1407 2.7 <0.13 0.073 7.8 100 J 1.3 <0.25 <3.8 <0.96 <1.9 47 ] 597
PDSS-04 0-2 4/22/2013 <2.0R 6.4 2407 0.56 0.59 317 <0.25 <0.25 11 58J 1407 9.9 <0.13 0.32 <2.0 100 J 1.8 <0.25 <4.0 <0.99 <2.0 37J 180 J
PDSS-05 0-2 4/22/2013 2517 6.3 350J <4.0 1.4 1707 0.81 <0.25 18 2407 510 J 44 0.16 0.76 <2.0 290 J 4.3 <0.25 <4.0 <1.0 <2.0 110J 520 J
Disposal Criteria - TTLC* 500 500 10,000 75 100 2,500 5.0 5.0 8,000 2,500 1,000 5.0 5.0 20 3,500 2,000 20 NA 100 500 700 2,400 5,000
Additional Testing Criteria - 10X STLC 150 50 1,000 7.5 10 50 NA NA 800 250 50 NA NA 2.0 3,500 200 NA NA 10 50 70 240 2,500
Additional Testing Criteria - 20X TCLP NA 100 2,000 NA 20 100 NA NA NA NA 100 NA NA 4.0 NA NA NA NA 20 100 NA NA NA
Notes:
1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for metals using EPA Methods 6010 and 7471.
2. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.
3. "R" indicates the result is rejected because data quality criteria were not met.
4. Results in bold indicate that the analyte was detected in the sample.
5. "J" indicates the analyte was positively identified in the sample; the associated numerical value is the approximate concentration of the analyte in the sample.
6. For lead, nickel, and chromium, STLC and TCLP results are compared to their respective criteria in addition to the TTLC.
7. Yellow shading indicates that TTLC exceeded 10x the STLC or 20x the TCLP screening values
8. Orange shading indicates sample is hazardous and exceeds STLC or TCPL
Abbreviations:
bgs = below ground surface
NA = not applicable
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
HALEY & ALDRICH, INC.
2014_0618_HAI_TIV Metals Results in soil.xIsx JUNE 2014



TABLE YV

ADDITIONAL ANALYTICAL RESULTS FOR SOIL SAMPLES!

POTRERO POWER PLANT SITE

SAN FRANCISCO, CALIFORNIA

Concentrations reported in milligrams per kilogram (mg/kg) for cyanide and precent (%) for asbestos

Sample Depth
Location ID (feet bgs) Date Cyanide Asbestos

PDISS-01 0-10 3/22/2013 <0.39 2 NA

PDISS-02 0-10 3/25/2013 <0.49 NA
PDGT-01 0-10 3/29/2013 1.0° <0.25%
PDGT-02 0-10 3/26/2013 0.87 <0.25%
PDGT-03 0-10 3/29/2013 <0.47 0.75%
PDGT-04 0-10 4/3/2013 <0.47 0.75%

PDGT-05 0-10 4/1/2013 <0.49 1.0%

PDGT-06 0-10 4/2/2013 <0.38 <0.25%
9.5-10 4/9/2013 <0.46 <0.25%

PDS-01 15-19 4/9/2013 <0.47 NA
0-10 4/9/2013 1.0 <0.25%

PDS-02 10-14 4/9/2013 11 NA
PDS-03 0-10 4/16/2013 1.8 4.75%
PDS-04 0-10 4/16/2013 1.4 1.75%

PDSS-01 0-2 4/22/2013 <0.47 NA

PDSS-02 0-2 4/22/2013 <0.45 NA

PDSS-03 0-2 4/22/2013 <0.47 NA

PDSS-04 0-2 4/22/2013 <0.47 NA

PDSS-05 0-2 4/22/2013 <0.39 NA
GB-74 0-10 4/16/2013 NA 1.25%
GB-76 0-10 4/1/2013 NA <0.25%
GB-78 0-10 3/27/2013 NA <0.25%
GB-79 0-10 3/27/2013 NA <0.25%
GB-91 0-10 4/12/2013 NA <0.25%
GB-94 0-10 3/29/2013 NA <0.25%
GB-98 0-10 4/10/2013 NA <0.25%
GB-99 0-10 4/10/2013 NA <0.25%

Disposal Criteria - TTLC None established 1.0%

Notes:

1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for
cyanide using EPA Method 9010 and asbestos using CARB 435.

2. "<" indicates that the analyte was not detected at or above the laboratory reporting limit shown.

3. Results in bold indicate that the analyte was detected in the sample.

4. Orange shading indicates hazardous concentrations
Abbreviations:

bgs = below ground surface

HALEY & ALDRICH, INC.
2014 _0618_HAI_TV Cyanide and asbestos Results in soil.xIsx
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NA = not analyzed Page 2 of 2
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TABLE VI

ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES"
POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in micrograms per kilogram (ug/kg) for PAHs and milligrams per kilogram (mg/kg) for metals and cyanide

Page 1 of 1
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Sample Depth & | &8| € | £ || ||| 2|8]| s s |g|=s|&8] ¢ | = |8l = |2|=s| € |8l e|B|g|=2|c|2|L|3|c]| ¢
Location ID_| _(feet bgs) Date vocs < < <  |lol o | o |alS5IE T T E| 2 | & g < 1zl & [ & |8 6 (81 8 181s1s]2 [815[e[S]| & [cyanide
PDSS-01 0-2 4/22/2013 all ND? 180° 2,000 1,700 6,700 J*| 8,200 9,300 J [ 4,500 J|3,200|6,900| 1,400| 11,000 J 560J [4,000| 820J |6,400| 12,0003 | 2.6J | 41| 1703 |<0.37°|<0.46| 180J 23 [100J [380J| 0.38 [ <1.8 | 450J [ <3.7 [<0.92(<1.8| 85J | 200J <0.47
PDSS-02 0-2 4/22/2013 all ND <50 540 410 1,700 |2,400| 2,400 | 1,400 | 940 [1,700| 300 3,800 57 1,100 160 |1,400 3,700 <2.0R%[ 9.2 | 290 <0.4 | <0.5 95J 12| 38J [ 79J]0.061| <2.0| 150J | <4.0 |<0.99(<2.0| 40J 90J <0.45
PDSS-03 0-2 4/22/2013 all ND <25 130 100 780 790 | 1,000 [ 280 | 370 [ 740 | 110 910 <25 280 | 240 | 500 860 3.2J | 80| 460J 1.2 |<0.48| 310J 11] 140J)140J]0.073| 7.8 | 100J | <3.8 |<0.96|<1.9(47J | 597 <0.47
PDSS-04 0-2 4/22/2013 all ND <50 390 340 1,000 |[1,300| 1,700 560 450 | 1,100 170 2,000 83 530 [ 440 [1,900 1,800 <20R|[ 6.4 | 240J 0.56 | 0.59 31J 11| 58J [140J] 0.32 | <2.0 | 100J | <4.0 [<0.99(<2.0| 37J | 180J <0.47
PDSS-05 0-2 4/22/2013 all ND 220 1,000 1,100 4,000 |4,300( 5,600 [ 1,900 |1,800|4,100| 520 9,800 460 1,700| 1,000 | 6,300 9,000 25J | 6.3 ] 350J <40 | 14 170J 18 [ 240J [510J] 0.76 | <2.0| 290J | <4.0 [ <1.0 [<2.0{110J| 520J <0.39
Direct Exposure ESL - Commercial/lndustrial’ NA 15,000,000f NA [170,000,000( 450 45 450 NA 450 |4,500( 130 |22,000,000|22,000,000| 450 |[15,000f NA |33,000,000f 410 |0.96]|190,000| 2,000 |1,000|1,500,000|300|41,000| 320 88 |5,100(19,000(5,100|5,100| 1.0 |5,100{ 310,000 370
Notes:
1. Samples were collected by Haley & Aldrich, Inc. and analyzed using EPA Method 8260 by TestAmerica, Inc.
2. All non-detect, please refer to laboratory reports for individual reporting limits.
3. Results in bold indicate that the analyte was detected in the sample.
4. "J" indicates the analyte was positively identified in the sample; the associated numerical value is the approximate concentration of the analyte in the sample.
5. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.
6. "R" indicates the result is rejected because data quality criteria were not met.
7. Direct Exposure Soil Screening Levels, Commercial/Industrial Exposure Scenario, Table K-2 (Water Board, 2013).
9. Yellow shading indicates concentration above direct exposure ESL.
Abbreviations:
bgs = below ground surface
NA = not applicable
HALEY & ALDRICH, INC.
JUNE 2014
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TABLE VII Page 1 of 1
ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER SAMPLES"?
POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA
Concentrations reported in micrograms per liter (ug/L)
1,2,4- 1,3,5-
Trimethyl- Trimethyl-
Location ID Date Benzene Toluene Ethylbenzene Xylenes Naphthalene benzene benzene
PDMW-01 4/10/2013 47° 3.0 5.4 4.6 460 15 0.55
PDMW-02 4/10/2013 2.3 1.7 4.7 4.0 660 2.1 0.79
Disposal Criteria - STLC NA NA NA NA NA NA NA
Disposal Criteria - TCLP 500 NA NA NA NA NA NA

Notes:

1. Only those analytes detected in one or more samples are shown; for a complete list of analytes and reporting limits, please refer to the
laboratory analytical report.

2. Samples were collected by Haley & Aldrich, Inc. and analyzed using EPA Method 8260 by TestAmerica, Inc.

3. Results in bold indicate that the analyte was detected in the sample.

Abbreviations:

NA = not applicable

STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure

HALEY & ALDRICH, INC.
2014 0618 _HAI_TVII_VOC Results in water.xIsx
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TABLE VI

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS IN GROUNDWATER SAMPLES!

POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in milligrams per liter (mg/L)

Location ID Date” TPHg TPHd TPHmMo Oil & Grease
PDMW-01 4/10/13 and 4/15/13 <13 0.24*4 <0.11 <5.4
PDMW-02 4/10/13 and 4/15/13 <1 0.41 0.12 <5.3

Disposal Criteria - STLC

None established

Disposal Criteria - TCLP

None established

Notes:

1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for TPHg using EPA Method

8260, TPHA/TPHmMo using EPA Method 8015, and oil and grease by Method 1664.
2. TPH samples collected on 4/10/13; oil and grease samples collected on 4/15/13.
3. "<" indicates that the analyte was not detected at or above the laboratory reporting limit shown.

4. Results in bold indicate that the analyte was detected in the sample.

Abbreviations:
STLC = soluble threshold limit concentration

TCLP = toxicity characteristic leaching procedure

HALEY & ALDRICH, INC.
2014 0618 HAI_TVIII_TPH Results in water.xIsx
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TABLE IX Page 1 of 1

ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBONS AND PHENOLS IN GROUNDWATER SAMPLES!

POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in micrograms per liter (ug/L)

Polycyclic Aromatic Hydrocarbons Phenols
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PDMW-01 4/10/2013 4.4° 15 2.4 0.24 0.24 0.23 0.15 <0.11 0.30 <0.11 2 2.3 5.7 0.12 0.13 R2 13 2 <3.1
PDMW-02 4/10/2013 3.8 14 14 1.2 1.8 14 14 0.61 1.5 0.17 8.1 1.7 1.0 0.23 R2 2.2 3.3 8.4
Disposal Criteria - STLC None established
Disposal Criteria - TCLP None established
Notes:

1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for PAHs using EPA Method 8270 with selective ion monitoring (SIM).

2. Results in bold indicate that the analyte was detected in the sample.
3. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.

Abbreviations:

bgs = below ground surface

NA = not analyzed

STLC = solube threshold limit concentration
TCLP = toxicity characteristic leaching procedure

HALEY & ALDRICH, INC.

2014_0618_HAI_TIX_PAH Results in water.xIsx JUNE 2014



TABLE X

ANALYTICAL RESULTS FOR METALS IN GROUNDWATER SAMPLES"

POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in milligrams per liter (mg/L)

Page 1 of 1

Location ID Date Arsenic Cadmium | Chromium Copper Lead Mercury | Nickel Silver Zinc
PDMW-01 4/10/2013 <0.010? <0.0025 <0.010 <0.020 <0.010 R °® | <0.00020 | <0.010 | <0.0050 [ 0.12°
PDMW-02 4/10/2013 <0.010 <0.0025 0.010 <0.020 <0.010 R | <0.00020 | 0.024 | <0.0050 [ 0.044

Disposal Criteria - STLC 5.0 1.0 5.0 25 5.0 0.2 20 5.0 250
disposal Criteria - TCLP 5.0 1.0 5.0 NA 5.0 0.2 NA 5.0 NA
Notes:
1. Samples were collected by Haley & Aldrich, Inc. and analyzed by TestAmerica, Inc. for metals using EPA Methods 6010 and 7471.
2. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.
3. " R" indicates the result is rejected because data quality criteria were not met.
4. Results in bold indicate that the analyte was detected in the sample.
Abbreviations:
bgs = below ground surface
NA = not applicable
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
HALEY & ALDRICH, INC.
JUNE 2014
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TABLE Xl Page 1 of 1
ADDITIONAL ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES

POTRERO POWER PLANT SITE

SAN FRANCISCO, CALIFORNIA

Cyanide Dissolved Sulfides TSS COD pH PCBs
mg/L mg/L mg/L mg/L pH units ug/L
Location ID Date EPA 335.2 SM 4500 S2 D SM 2540D SM 5220D EPA 9040 EPA 8082
PDMW-01 4/10/13 and 4/15/13 <0.010? 0.26° 29 1,400 7.73 all non-detect (<0.53)
PDMW-02 4/10/13 and 4/15/13 <0.010 <0.10 26 1,400 7.74 all non-detect (<0.54)

Notes:
1. Samples were collected by Haley & Aldrich and analyzed by Test America, Inc. for the analytes shown.
2. "<"indicates that the analyte was not detected at or above the laboratory reporting limit shown.

3. Results in bold indicate that the analyte was detected in the sample.

Abbreviations:

bgs = below ground surface

TSS = total suspended solids
COD = chemical oxygen demand
PCB = polychlorinated biphenyls
mg/L = milligrams per liter

pg/L= micrograms per liter

HALEY & ALDRICH, INC.
2014_0618_HAI_TXI_Additional Results in water.xIsx JUNE 2014



TABLE XII Page 1 of 1
ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES COMPARED TO BATCH WASTEWATER

DISCHARGE PERMIT REQUIREMENTS

POTRERO POWER PLANT

SAN FRANCISCO, CALIFORNIA

PDMW-01 PDMW-02 .
(mg/L) (mg/L) REGULATORY LIMIT (mg/L)

Appendix 1.0
pH 7.73 (pH units) 7.74 (pH units) 6.0 min; 9.5 max
Arsenic ND ND 4.0
Cadmium ND ND 0.5
Chromium ND 0.0010 5.0
Copper ND ND 4.0
Lead ND ND 1.5
Mercury ND ND 0.1
Nickel ND 0.024 2.0
Silver ND ND 0.6
Zinc 0.12 0.044 7.0
Appendix 1.1
TSS 29 26 NA
Ccob 1400 1400 NA
Oil & Grease ND ND 300
Appendix 2.0
TPHg ND ND 1002
TPHd 0.24 0.41 1002
TPHmMo ND 0.12 1002
Appendix 2.1
Dissolved Sulfides 0.26 ND 0.5
Phenol ND ND 23
Cyanide ND ND 1.0
Appendix 2.2
Flashpoint -- - 260°C
Benzene 0.0047 0.0023 0.5
Carbon tetrachloride ND ND 0.5
Chlordane - - 0.03
Chlorobenzene ND ND 100
Chloroform ND ND 6
o-Cresol -- - 200
m -Cresol -- - 200
p -Cresol -- - 200
Cresol - - 200
2,4-D - - 10
1,4-Dichlorobenzene ND ND 7.5
1,2-Dichloroethane ND ND 0.5
1,1-Dichloroethylene ND ND 0.7
2-4-Dinitrotoluene - - 0.13
Endrin - - 0.02
Heptachlor (and Heptachlor epoxide) -- - 0.008
Hexachlorobenzene - - 0.13
Hexachlorobutadiene ND ND 0.5
Hexachloroethane - - 3
Lindane - - 0.4
Methoxychlor -- - 10
Methyl ethyl ketone ND ND 200
Nitrobenzene - - 2
Pentachlorophenol ND ND 100
Pyridine -- - 5
Tetrachloroethylene ND ND 0.7
Toxaphene -- - 0.5
Trichloroethylene ND ND 0.5
2,4,5-Trichlorophenol ND ND 400
2,4,6-Trichlorophenol ND ND 2
2,4,5-TP (Silvex) - - 1
Vinyl chloride ND ND 0.2
Notes:

1. Regulatory limits include San Francisco Local Limits (refer to San Francisco Public Works Code, Article 4.1, Section 123), Sewer Service Charge (S.F. Public Works
Code, Article 4.1, Section 118 (ff), and California Limits (California Code of Reguluations, Title 22, Section 66261.24(a)(1)(B); California Code of Regulations, Title 22,
Section 66261.21(a)(1).

2. Regulatory Limit refers to San Francisco local limit Hydrocarbon oil and grease (Totally petroleum hydrocarbons, TPH), EPA method 8015m.

3."--" Compound not sampled

HALEY & ALDRICH, INC.
2014_0618_HAI_TXII_Analytical Results in water Compared to Batch Wastewater Discharge Permit Requirements.xIsx JUNE 2014



TABLE XIlI

AMBIENT AIR SAMPLE RESULTS

POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA

Concentrations reported in micrograms per cubic meter (pg/mg)

Page 1 of 1

Sample ID Date Benzene Toluene bg:m?élr;e m,p-Xylene 0-Xylene Naphthalene
Pre-Investigation (Background) Samples
Upwind-022813 2/28/2013 3.2 7.2 1.1 5.1 2.3 8.4
Downwind-022813 2/28/2013 3.6 8.7 1.7 6.2 3.5 27
Office-022813 2/28/2013 3.8 8.1 1.6 7.0 3.5 28
Test Pit 1 Samples
PDTP-1-UP 4/11/2013 0.40 1.8 0.34 1.4 0.47 0.14
PDTP-1-DOWN 4/11/2013 0.52 1.9 0.37 1.3 0.48 0.79
PDTP-SIDE 4/11/2013 0.45 1.8 0.35 1.3 0.48 0.13
Test Pit 2 Samples
PDTP-2-UP 4/9/2013 0.41 0.81 0.23 0.85 0.33 <0.068
PDTP-2-DOWN 4/9/2013 0.50 0.96 0.36 1.2 0.45 0.89
PDTP-2-CROSS 4/9/2013 0.44 1.0 0.27 1.1 0.38 0.14
Perimeter Screening Level® 29 3,769 21,712 8,684 3.7°
Notes:
1. Screening levels are the Minimal Risk Levels (MRLSs) for "acute" exposure duration (1-14 days of exposure)
2. Acute MRL not available; value shown is the "chronic" exposure duration (greater than one year)
HALEY & ALDRICH, INC.
2014 0618 HAI_TXIII_Ambient Air Results.xIsx JUNE 2014



TABLE XIV Page 1 of 1
SUMMARY OF ISS TREATABILITY STUDY RESULTS
POTRERO POWER PLANT SITE
SAN FRANCISCO, CALIFORNIA
Mix Design Reagent Addition (% Dry unit Weight) Strength and Hydraulic Conductivity Analysis Tier IV Grout Properties Analysis
Type I/1l | Type II/V
ISS Portland | Portland 28-Day Hydraulic|| Tier I1If - Wet/Dry
Treatability Cement | Cement | GGBFS |Bentonite| Silica Sodium |Hydrated| Clean Calcium || 7-Day 14-Day [28-Day UCS| Conductivity Durability Analysis Density Volumetric
Treatability Study Tier  |Sample Location Sample ID | Remedius Mix ID || (%) (%) (%) (%) Fume Organoclay Silicate Lime Sand | Chloride || UCS (psi) | UCS (psi) (psi) (cm/sec) Results (%) Viscosity (s) (Ib/gal) | Density (pcf) | Slump (in) | Change (%)
PDISS-02 15254-1 4 4 9
PDISS-02 15254-2 8 2
PDISS-02 15254-3 6.8 1.2 6
Tier Il a Southern Continuous PDISS-02 15254-4 5.6 2.4 5
DNAPL Area PDISS-02 15254-5 8 1 5
PDISS-02 15254-6 8 3 23
PDISS-02 15254-7 7 1 4
PDISS-02 15254-8 6 2 13
PDISS-02 15254-9 10 3
Southern Continuous PDISS-02 15254-10 12 4
Tierll b PDISS-02 15254-11 16 5
DNAPL Area
Clean Sand 8699-12 8 76
Clean Sand 8699-13 8 111
. PDISS-01 15253-14 4 4 402
Northern Continuous
DNAPL Area PDISS-01 15253-15 5 5 464
Tierll c PDISS-01 15253-16 6 6 580
Southern Continuous
DNAPL Area PDISS-02 15254-17 8 8 25
PDISS-02 15254-26 25 4 5 1.80E-04
Tier il d Southern Continuous PDISS-02 15254-27 10 10 19 28 2.90E-05
DNAPL Area PDISS-02 15254-28 15 5 4 5 1.60E-04
PDISS-02 15254-29 5 15 49 67 3.70E-06
PDISS-01 15253-18 4 4 524 3.90E-08
PDISS-01 15253-19 8 233 6.70E-08
PDISS-01 15253-20 6.8 1.2 300 3.50E-08
Tier l a Northern Continuous PDISS-01 15253-21 5.6 2.4 408 3.60E-08
DNAPL Area PDISS-01 15253-22 8 1 228 4.00E-08
PDISS-01 15253-23 8 3 194 2.90E-08
PDISS-01 15253-24 7 1 193 4.40E-08
PDISS-01 15253-25 6 2 157 3.00E-08
PDISS-01 15253-30 5 1 206 1.80E-08 0.3 32 10.15 75.9 1.0 13.1
Tier b Northern Continuous PDISS-01 15253-31 5 2 105 5.00E-08 2.1 34 10.20 76.3 0.6 22.0
DNAPL Area PDISS-01 15253-32 5 5 268 1.80E-08
PDISS-01 15253-33 6 199 2.10E-08 0.6 33 10.10 75.5 1.2 14.2
PDISS-02 15254-34 10 2 12
PDISS-02 15254-35 10 2 17
Tier Il ¢ Southern Continuous PDISS-02 15254-36 10 1 16
DNAPL Area PDISS-02 15254-37 15 1.5 17
PDISS-02 15254-38 10 1/50th 25
PDISS-02 15254-39 15 1/30th 36
PDISS-02 15254-40 5 5 5 28
PDISS-02 15254-41 5 5 3 38
. PDISS-02 15254-42 10 6 31
Tier IIl d Southern Continuous - ——p5 e 15254-43 5 5 1/30th 89
DNAPL Area
PDISS-02 15254-44 10 20
PDISS-02 15254-45 10 55
PDISS-02 15254-46 10 0.2 12
PDISS-02 15254-47 5 18 87 1.80E-06 0.6 115 13.30 99.5 0.4 35.3
Southern Continuous PDISS-02 15254-48 5 5 3 10 1.30E-04
Tierlll e DNAPL Area PDISS-02 15254-49 10 6 6 4.60E-04
PDISS-02 15254-50 5 5 1/30th 90 7.80E-08 0.5 51 12.40 92.8 0.4 20.4
PDISS-02 15254-51 5 5 5 33 2.40E-06 40 12.20 91.3 0.5
HALEY & ALDRICH, INC.
2014_0618_HAI_TXIV_ISS Treatability Results Summary.xlsx JUNE 2014
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