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Executive Summary

This document was prepared by ARCADIS BBL on behalf of Georgia-Pacific LLC
(Georgia-Pacific) and presents a Remedial Action Plan (RAP) and feasibility study (FS)
to address contaminated soils within Operable Unit A (OU-A) at the former Georgia-
Pacific Wood Products Facility (site) located at 90 West Redwood Avenue, Fort Bragg,
Mendocino County, California (Figure 1-1). This RAP, which includes a FS component,
is required by the Department of Toxic Substances Control (DTSC) under Sections 5.7
and 5.11 of the Site Investigation and Remediation Order for the site (Docket No.
HSA-RAO 06-07-150; the Order).

Background

The approximately 415-acre site is located west of Highway 1 along the Pacific Ocean
coastline and is bounded by open coastline to the north, Noyo Bay to the south, the
City of Fort Bragg (City) to the east, and the Pacific Ocean to the west. According to
historical records, Union Lumber Company (ULC) began sawmill operations at the site
in 1885. Georgia-Pacific acquired the site in 1973 and ceased lumber operations on
August 8, 2002. OU-A is defined in the Order as an approximately 100- to
110-foot-wide pathway that traverses the top of the coastal bluff. In addition, OU-A
includes an approximately 30-acre parkland area (Figure 1-2). The western boundary
of OU-A is the mean high tide line. The total acreage of OU-A is approximately 87
acres. OU-A includes two geographically separate units that will be referred to as OU-A
North (22 acres) and OU-A South (65 acres). For purposes of discussion, each of the
geographic units within OU-A (OU-A North and OU-A South) was further subdivided
into smaller areas of interest (AOIs), which are areas where historical activities could
have resulted in a release of hazardous substances. The Remedial Investigation (RI)
Report (ARCADIS BBL, 2008) identified the following AOIs that to be addressed in this
RAP:

® Glass Beach 2, OU-A North
® Scrap Yard/Geophysical Anomaly Area, OU-A North

®* Parcel 10 Fill Area, OU-A South
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Conceptual Site Model

On the basis of the history and operations of the site and the results of the RI Report,
polychlorinated biphenyls (PCBs) and lead were identified as chemicals of concern
(COCs) for OU-A North and dioxins/furans were identified as COCs in both OU-A
North and OU-A South.

OU-A is planned to be developed as trails and parkland for recreational use; there are
no plans for residential or commercial/industrial development. Limited construction
activities are anticipated during park and trail development as well as ongoing
maintenance activities. Therefore, the human receptors that were evaluated in OU-A
were adult and child recreators, construction workers, and utility/trench workers. The
ecological receptors evaluated in OU-A were terrestrial plants, mammals, and birds.

Investigations and Presumptive Remedy Areas (PRAs)

The OU-A RI Report provided a summary of the previous soil investigations and
investigations conducted in 2007 to fill identified data gaps throughout OU-A
(ARCADIS BBL, 2008), including additional samples collected from three areas in
December 2007. Based on those results, seven PRAs within the three AOIs listed
above were identified in OU-A as requiring remedial action. A PRA was initially defined
as an area that likely poses an unacceptable risk or exhibits other criteria that would
require remedial action regardless of the results of any risk evaluations, as follows:

®* Presence of metals above the California Hazardous Waste threshold (California
Code of Regulations Title 22 Social Security, Division Health Standards for the
Management of Hazardous Waste, Chapter 11)

® Presence of PCBs above the action level for PCBs (under the performance-based
approach) from the Toxic Substances Control Act (TSCA) (40 CFR 761.3)

®* Presence of “significant” hot spots — areas where two or more adjacent sample

locations had concentrations that were 10 times or more the residential California
Human Health Screening Level (CHHSL). The CHHSL is the concentration that
the California Environmental Protection Agency (CalEPA) considers to be below
thresholds of concern for risks to human health. The 10-fold criterion was selected
as a means of identifying areas that could constitute hot spots and was used in the
risk evaluations in the OU-A RI Report to exclude data from the risk assessment.
The results of the risk assessment showed that this criterion successfully identified
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areas that, if removed, would reduce risks to acceptable levels (discussed further
herein).

Lead PRA, Glass Beach 2, OU-A North

Lead concentrations were elevated in one area along the bluff where debris was
identified. Concentrations at four of the seven locations in this area and to a depth of 2
feet below ground surface (bgs) exceeded the Preliminary Remediation Goal and
CHHSL (150 milligrams per kilogram [mg/kg]). Lead concentrations ranged up to 790
mg/kg. Waste extraction tests also showed lead above the Soluble Threshold Limit
Concentration (STLC), making lead-impacted soil in this area a California Hazardous
Waste. Soil in this area is proposed to be removed to a depth of approximately 2 feet.

Dioxin PRA, Glass Beach 2, OU-A North

Including the December 2007 data, tetrachlorodibenzo-p-dioxin (TCDD) toxic
equivalent (TEQ) concentrations ranged from 0.36 to 130 picograms/gram (pg/g) in
OU-A North. Concentrations were greater than 10 times the CHHSL in two adjacent
samples at Glass Beach 2. Because of these elevated concentrations, this area has
been identified as a dioxin PRA. Soil in this area is proposed to be removed to a depth
of approximately 1 foot bgs.

PCB PRA, Parcel 3 Scrap Yard/Geophysical Anomaly Area, OU-A North

The analytical results from Parcel 3 Scrap Yard/Geophysical Anomaly Area showed
elevated PCB concentrations within the northern portion of the Parcel 3 Geophysical
Anomaly Area. Screening-level exceedances were limited to the surface soil,
concentrations at nine locations were more than 10 times CHHSL of 0.089 mg/kg, and
several locations were above the TSCA action level of 1 mg/kg for a self-implementing
cleanup. Soll in this area is proposed to be removed to a depth of approximately 6 to
12 inches bgs.

Dioxin PRAs, Parcel 10 Fill Area, OU-A South

Including the December 2007 data, the analytical results from Parcel 10 Fill Area
showed TCDD TEQs ranging from 0.004 to 316 pg/g. TCDD TEQ concentrations met
the criteria for a PRA at four areas within the Parcel 10 Fill Area. Soil in these areas is
proposed to be removed to depths ranging from 2 to 5 feet bgs.
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Remedial Action Objectives (RAOs)

RAOs are guidelines used in the development of potential remedial action alternatives
and selection of a proposed remedial action. The RAOs presented herein have been
developed based on the current environmental conditions and anticipated future use of
the site for passive recreational purposes. The following RAOs were identified for the
site:

®* Provide a remedy that will reduce long-term risks to acceptable levels and protect
human and ecological receptors under the anticipated passive recreational land-
use scenario

® Provide a technically and economically feasible remedy for soil

®* Provide a property suitable for the planned reuse consistent within a time frame
suitable for the proposed property transfer.

Using the appropriate guidance and methods (CCR Title 22, 40 CFR 761.3, site-
specific risk-based levels), risk-based target levels (RBTLs) were calculated to screen
post-confirmation results. These RBTLs will be compared to post-remedy exposure
estimates (i.e., 95% Upper Confidence Limits [95%UCLSs]) to determine whether post-
remedy conditions are protective of human and ecological receptors.

Remedial goals for lead include:

®* Removal of lead that meets the definition of a California Hazardous Waste (CCR
Title 22 Social Security, Division Health Standards for the Management of
Hazardous Waste, Chapter 11).

®* Post-remedial exposure point concentrations (EPCs; 95%UCL) not exceeding 80
mg/kg, which represents the lower of the RBTLs that are greater than background
for the most sensitive human receptor (523 mg/kg) or ecological receptor (80
mg/kg).

®* Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), the
post-remedial EPC (95%UCL) was predicted as 24 mg/kg, which will meet the

goals above.

Remedial goals for PCBs include:
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* Removal of PCBs above the action level of 1 mg/kg for PCBs (under the self-
implementing approach) from TSCA (40 CFR 761.3).

® Post-remedial EPCs (95%UCL) not exceeding 1 mg/kg, which represents the
lower of the RBTLs for the most sensitive human receptor (8.8 mg/kg) or
ecological receptor (1 mg/kg).

® Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), the
post-remedial EPC (95%UCL) was predicted as 0.008 mg/kg, which will meet the
goals above.

Remedial goals for dioxin/furans include:

® Post-remedial EPCs (95%UCL) expressed as total mammalian TEQs not
exceeding 53 pg/g, which represents the lower of the RBTLs for the most sensitive
human receptor (53 pg/g) or ecological receptor (59 pg/g).

®* Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), the
post-remedial EPC (95%UCL) was predicted as 15 pg/g, which will meet the goals
above.

Analysis of Removal Action Alternatives
Evaluation Criteria

According to USEPA and DTSC guidance, the following nine criteria must be used to
evaluate remedial alternatives (USEPA, 1988; DTSC, 1995). For an alternative to be
selected, it must meet the first two criteria, threshold criteria, which are 1) overall
protection of human health and the environment, and 2) compliance with Applicable or
Relevant and Appropriate Requirement (ARARS). Criteria 3 through 7 are the five primary
balancing criteria that provide comparisons between the alternatives and identify
tradeoffs between them, and criteria 8 and 9 are the two modifying criteria that
consider acceptance by the state and local community. The nine criteria are as follows:

1. Overall Protection of Human Health and the Environment: whether or not a
remedy provides adequate protection of human health and the environment.

2. Compliance with ARARs: whether or not a remedy will meet all appropriate
federal, state, and local environmental laws and regulations.

072711266 OU-A RAP Final August 2008.doc

xiii



Executive Summary

Final

3. Long-Term Effectiveness and Permanence: ability of a remedy to maintain
reliable protection of human health and the environment over time, once
cleanup goals have initially been met.

4. Reduction of Toxicity, Mobility, and Volume through Treatment: ability of a
remedy to reduce the toxicity, mobility, and volume of the hazardous
substances or constituents present at the site.

5. Cost — 30-Year Present Worth: estimated 30-year present worth capital and
operation and maintenance costs. Level of accuracy of the costs estimated is
“Order of Magnitude,” as defined by the American Association of Cost
Engineers (i.e., plus 50 percent and minus 30 percent).

6. Short-Term Effectiveness: period of time needed to complete the remedy and
any adverse impact on human health and the environment that may be posed
during the construction and implementation period, until the cleanup standards
are achieved.

7. Implementability: technical and administrative feasibility of a remedy, including
the availability of materials and services needed to carry out a particular
option.

8. State Acceptance: whether, based on current knowledge of regulations and
agency mandates, the applicable regulatory agencies would agree with the
preferred alternative. Actual assessment depends on comments received
during the agency review and public comment periods

9. Community Acceptance: whether community concerns are addressed by the
remedy, and whether the community has a preference for a remedy.
Considered preliminary because actual assessment depends on comments
received during public comment period.

Development of Removal Action Alternatives

The following alternatives were evaluated to address each PRA (see Figures 4-1
through 4-4):

®* No Action: Used as a basis of comparison when screening alternatives, and does
not include any remedial actions.
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® Land Use Restriction/Controls: Administrative actions or institutional controls that
would restrict the uses of and access to the site. For this site, the future land use is
passive recreational use (coastal trail and parkland) and land use restrictions will
be in place as part of the conditions placed on the land by the Coastal
Conservancy and in the purchase and sale agreement. DTSC will remain as the
lead agency in the determination of what land use restrictions are necessary.

®* Removal/Offsite Disposal: Excavating, direct loading, and trucking the material that
exceeds the remedial goals offsite to an appropriate Class | (for soil shown to be
California Hazardous Waste for lead) or Class Il disposal facility. The excavations
would be backfilled with clean fill and/or regraded to an even, relatively flat surface
and revegetated.

® Consolidation and Capping: Excavating material that exceeds the remedial goals,
consolidating the material into a cell in one onsite location, and placing an
engineered cap (including polyvinyl chloride liner [PVC]), geosynthetic clay liner,
and clean soil/revegetation and/or road base/asphalt) over the material (Figure
4-5). The material excavated from the cell location would be used to backfill the
source areas and/or the areas would be regraded to provide an even, relatively flat
surface. The material would be consolidated and capped so that the impacted
material would not be in contact with groundwater.

® Bioremediation: Recalcitrant compounds such as PCBs and dioxins/furans
degrade at an extremely slow rate and microbial degradation has been shown to
be limited. Evaluation of bioremediation indicated that the time associated with
implementation would not meet the requirements for property transfer, the physical
conditions (temperature, soil pH) are not favorable, successful field trials are
lacking, concentration reductions are likely insufficient to meet remedial goals, and
the cost is likely similar or higher than other alternatives being evaluated.
Bioremediation was not evaluated further.

Alternatives Analysis

The alternatives for each PRA were evaluated using the nine criteria as presented
below and in Tables 4-1, 4-2, and 4-3. The five dioxin PRAs (one in OU-A North and
four in OU-A South) were evaluated together as the contaminant is the same and thus,
the remedy will be the same. Each of the alternatives was given a rank of low, medium,
or high for each of the nine criteria.
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Lead PRA, Operable Unit A North — Glass Beach 2

The three alternatives that were evaluated for the Lead PRA were No Action, Land Use
Restriction/Controls, and Removal/Offsite Disposal. The No Action and Land Use
Restriction/Controls alternatives would not meet the threshold criteria of protection of
human health and the environment and compliance with ARARs, nor would they be
acceptable to the state or community. The Removal/Offsite Disposal alternative would
involve excavation of about 140 cubic yards of impacted soil to a depth of
approximately 2 feet. The excavated soil would be transported to and disposed of as
California Hazardous Waste at the Class | Waste Management, Inc. Kettleman Hills
Landfill in Kettleman City, California. This alternative ranks medium to high in all nine
criteria. The estimated present value is approximately $43,000.

PCB PRA, Operable Unit A North — Scrap Yard

The three alternatives that were evaluated for the PCB PRA were No Action, Land Use
Restriction/Controls, and Removal/Offsite Disposal. The No Action and Land Use
Restriction/Controls alternatives would not meet the threshold criteria of protection of
human health and the environment and compliance with ARARSs, nor would they be
acceptable to the state or community. The Removal/Offsite Disposal alternative would
involve excavation of about 990 cubic yards of impacted soil to a depth of
approximately 1 foot. The excavated soil would be transported to and disposed of as
non-hazardous at the Allied Waste Services Keller Canyon Landfill in Pittsburg,
California (Keller Canyon; a Class Il, Subtitle D permitted landfill). This alternative
ranks medium to high in all nine criteria. The estimated present value is approximately
$220,000.

Dioxin PRAs, Operable Unit A North — Glass Beach and Operable Unit A South — Parcel 10

The five dioxin PRAS, although not contiguous, were evaluated together. The four
alternatives that were evaluated were No Action, Land Use Restriction/Controls,
Removal/Offsite Disposal, and Consolidation and Capping. The No Action and Land
Use Restriction/Controls alternatives would not meet the threshold criteria of protection
of human health and the environment and compliance with ARARS, nor would they be
acceptable to the state or community. The Removal/Offsite Disposal alternative would
involve excavation of about 13,000 cubic yards of impacted soil and transport to and
disposal of the material as non-hazardous at the Allied Waste Services Keller Canyon
Landfill in Pittsburg, California (Keller Canyon; a Class Il, Subtitle D permitted landfill).
The Consolidate and Cap alternative would include placing the 13,000 cubic yards of
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excavated material in a cell approximately 6 feet in depth and 1.3 acres in size with a
PVC liner on the bottom and a geosynthetic clay liner on top. The surface layer could
include a vegetated soil cap or asphalt.

The ranking is medium to high for all criteria, although community acceptance of the
consolidation and capping is ranked as low to medium. However, actual community
acceptance will not be known until the public has an opportunity to comment on the
RAP. The present worth value of the Removal/Offsite Disposal alternative is $2.5
million, whereas that for the Consolidation and Capping alternative is $1.5 million.

Recommended Alternatives

Based on the nine evaluation criteria, the recommended alternative for each of the
PRAs is presented below. Each of the alternatives would include land use restrictions
that would prevent sensitive uses (such as residences, hospitals, day care facilities,
schools, etc.), which is consistent with the planned future use of the area as a coastal
trail and park. DTSC will remain as the lead agency in the determination of what land
use restrictions are necessary.

® Lead PRA, Operable Unit A North — Glass Beach 2: Removal and offsite disposal
is the recommended alternative for the Lead PRA in OU-A North — Glass Beach 2.

® PCB PRA, Operable Unit A North — Scrap Yard: Removal and offsite disposal is
the recommended alternative for the PCB PRA in OU-A North — Scrap Yard.

® Dioxin PRAs, Operable Unit A North — Glass Beach 2 and Operable Unit A South —
Parcel 10: Consolidation and capping is the recommended alternative for the
dioxin PRAs in Glass Beach 2 and the Parcel 10 Fill Area.

Areas Unlikely to Require Deed Restriction Following Remediation
Following remediation, there likely will be three areas where soil will be below CHHSLs

(Figure 5-1). These areas are unlikely to require land use restrictions. The remaining
areas are those where land use restrictions are likely.
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Operable Unit A
Remedial Action Plan
And Feasibility Study

Final Former Georgia-Pacific
Wood Products Facility
Fort Bragg, California

1. Introduct ion

This document was prepared by ARCADIS BBL on behalf of Georgia-Pacific LLC
(Georgia-Pacific) and presents a Remedial Action Plan (RAP) and Feasibility Study
(FS) to address contaminated soils within Operable Unit A (OU-A) at the former
Georgia-Pacific Wood Products Facility (site) located at 90 West Redwood Avenue,
Fort Bragg, Mendocino County, California (Figure 1-1). This RAP, which includes a FS
component, is required by the Department of Toxic Substances Control (DTSC) under
Sections 5.7 and 5.11 of the Site Investigation and Remediation Order for the site
(Docket No. HSA-RAO 06-07-150; the Order).

The RAP for OU-A, the Coastal Trail and Parkland Area (Figure 1-2), is being
conducted separately from other portions of the site to expedite remediation of OU-A,
which is scheduled to be sold in 2008 to the City of Fort Bragg using funds granted
through the Coastal Conservancy. A parallel RAP process is being conducted for the
completion of interim actions within Operable Unit C (Interim Actions Remedial Action
Plan, IARAP). A single, California Environmental Quality Act (CEQA) document is
being prepared for both remedial activities scheduled to begin in 2008.

1.1 Reg ulatory Framework

This RAP has been prepared pursuant to California Health and Safety Code (HSC)
Section 25356.1 and in accordance with DTSC Guidance Document No. EO-95-007-
PP, Remedial Action Plan Policy (DTSC, 1995). The RAP is also generally consistent
with the Oil and Hazardous Substances Pollution National Contingency Plan (NCP), 40
Code of Federal Regulations (CFR), Part 300.400 and requires a FS component.

Consistent with HSC 25356.1, the RAP will be made available for review and comment
by the public and the regulatory agencies. The CEQA document will also be circulated
for public review simultaneously.

1.2 Obje ctives

Based on the findings of the Remedial Investigation (RI) Report for OU-A (ARCADIS
BBL, 2008), seven areas within OU-A were identified as Presumptive Remedy Areas
(PRAs) where chemicals of concern (COCSs) are present in soils above risk-based or
other regulatory screening levels that warranted action. The OU-A Rl indicated that
risks would be within the acceptable range once remediation of the PRAs is completed.
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Thus, the seven PRA areas identified in the OU-A RI Report (ARCADIS BBL, 2008)
were carried forward into and are evaluated within this RAP.

Based on the Order and site-specific information, the objectives of this RAP, including
the FS component, are to:

1. Summarize Rl results (e.g., summarize site-specific characteristics and identify
health and safety risks posed by the current conditions at the site and the
effect of contamination on present and future land uses)

2. Develop remedial action objectives (RAOS)

3. ldentify and screen general response actions, remedial technologies, and
process options

4. Develop and evaluate alternatives based on the criteria contained in the NCP
5. Propose remedial actions, based on the analysis herein and in the RI:

6. Provide a preliminary schedule for implementation of all proposed removal and
remedial actions.

Steps 3 and 4 above correspond to the feasibility study component.

1.3 Re port Organization

As discussed above, the RAP presents information regarding the current
understanding of environmental conditions for the site, as well as proposed remedial

actions to reduce overall site-related risk. The remainder of this RAP is organized as
follows:

® Section 2 presents background information relevant to the site along with the
results of previous soil investigations, including the Rl conducted for OU-A.

® Section 3 identifies RAOs and target levels for the soils within the PRAs in OU-A
addressed in this RAP.

® Section 4 provides an analysis of remedial alternatives (i.e., the feasibility study)
for the PRAs in OU-A addressed in this RAP.
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® Section 5 describes the recommended alternatives for the PRAs in OU-A.

® Section 6 provides a brief summary of the implementation, reporting, and overall
schedule.

® Section 7 identifies references cited throughout this RAP.

*  Appendix A provides methodology for developing risk-based target levels.
®* Appendix B provides volume and cost estimates.

®* Appendix C provides the detailed design and implementation plan.

®* Appendix D provides the Preliminary Non-binding Allocation of Responsibility.
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2. Background Information

This section provides a summary of background information as well as the summary of
the OU-A RI Report (ARCADIS BBL, 2008) findings. Additional detail on the site
history, background, setting, and results of investigations and risk evaluations is
provided in the OU-A RI Report (ARCADIS BBL, 2008).

2.1 Site Setting
2.1.1 Geology and Hydrogeology

Fort Bragg is located along the northern California coastline within the Coast Range
geomorphic province. The regional geology consists of complexly folded, faulted,
sheared, and altered bedrock. The bedrock of the region is the Franciscan Complex
(Complex) and consists of a variety of rock types. In the north coast region the
Complex is divided into two units, the Coastal Belt and the Melange. In Mendocino
County, the Melange lies inland and is an older portion of the Complex, ranging in age
from the Upper Jurassic to the late Cretaceous. The Coastal Belt consists
predominantly of greywacke sandstone and shale.

Relative to the site, the San Andreas Fault is offshore about nine miles. The Coastal
Belt has undergone weak to intensive deformation, which has included folding,
uplifting, tilting, and overturning. Also of importance to the seismicity of the region is the
Mendocino Triple Junction, the terminus of the San Andreas Fault, which is located in
the Cape Mendocino area approximately 80 miles to the north-northwest of Fort Bragg.
This boundary represents the point at which the San Andreas Fault, the Mendocino
Fracture Zone, and the Cascadia Subduction Zone meet. It is an extremely active
tectonic and seismic zone and earthquakes have occurred frequently in the area.

Other geologic units present in Fort Bragg and the vicinity include surface geologic
units, including deposits of beach and dune sands, alluvium, and marine terrace
deposits. The most important of these at the site are the marine terrace deposits of
Pleistocene age, which cut bedrock surfaces along the coast and form much of the
coastal bluff material overlying bedrock. The marine terrace deposits are massive,
semi-consolidated clay, silt, sand and gravel, ranging from 1 to 140 feet in thickness.

The surficial geology of the site and environs is depicted in Figure 2-1. The site is

underlain by Quaternary (less than 1.5 million years old) terrace sediments (BClI,
2006). The terrace deposits consist of poorly to moderately consolidated marine silts,
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sands, and gravels and are overlain by a 3- to 4-foot-thick mantle of topsoil. The
terrace soils are underlain by Tertiary-Cretaceous marine sediments (approximately 65
million years old) of the Coastal Belt Franciscan Formation, composed of well
consolidated sandstone, shale, and conglomerate. Currently, the bluffs at the site
range from 0 to 80 feet in height (BACE Geotechnical, 2004).

The topsoil, terrace deposits, and Franciscan Formation are each exposed within the
bluff face throughout the site. The topsaoil is dark brown to black silty and clayey sand.
The terrace soils consist of partly cemented, tan and orange-brown, sandy silt, with
occasional lenses of cemented pebbly sand. The total thickness of the topsoil and
terrace units typically varies from about 5 to 30 feet; in places, up to 20 feet of this can
consist of emplaced fill (BACE Geotechnical, 2004).

The marine terraces contain strong, northwesterly trending structural features,
including an unnamed, concealed fault south of the site. These features are parallel to
the more regional fault traces, such as the San Andreas Fault west of the site (BACE
Geotechnical, 2004; BCI, 2006). Several inactive faults and one potentially active fault
have been observed in the bluffs at the site. The potentially active fault crosses a
small, narrow peninsula within the northern bluffs; however, there is no evidence of
movement along the fault within the last 11,000 years.

The regional hydrogeologic setting of the Mendocino County coast has been described
in the Mendocino County Coastal Ground Water Study (California Department of Water
Resources, 1982). The site is in the western coastal area of the county, which was
divided into five subunits in the study: Westport, Fort Bragg, Albion, Elk, and Point
Arena; these areas are separated by the major rivers that discharge to the Pacific
Ocean. The site is located within the Fort Bragg subunit, which extends from Big River
on the south to Ten Mile River on the north.

Groundwater was encountered between 11.5 and 11.7 feet below ground surface (bgs)
in borings advanced in March 2003 in Parcel 1 in the northern portion of OU-A (P1-1,
P1-2, and P1-5). In the southern portion of OU-A, depth to water has in the past been
encountered as shallow as 4.27 feet bgs in MW-10.2 to as deep as 26.11 feet bgs in
MW-10.4. The maximum groundwater fluctuation in these wells is slightly over 4 feet,
from an elevation of 60 feet above mean sea level (amsl) to slightly above 64 feet amsl
in MW-10.2. The highest groundwater levels occur in the spring (March) and the lowest
in the fall (September and December).
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Generally, monitoring data and topographic gradients demonstrate that onsite
groundwater flow is primarily to the west-southwest toward the Pacific Ocean.
Additional information on groundwater elevations is provided in the Current Conditions
Report (CCR) (BBL, 2006) and in the most recent groundwater monitoring report
(ARCADIS BBL, 2007b).

The principal natural hydrological sources for the site are precipitation, surface runoff
from adjacent lands, and stormwater discharge from the City. Most of the hydrological
features at the site are manmade; the natural hydrology has been significantly changed
by over a century of mill operations.

2.1.2 Biological Setting

The sections below provide brief descriptions of the habitat types, plant communities,
and animal species within or likely to occur within OU-A. A detailed description of
ecological resources found in OU-A is provided in the ecological risk assessment
(ERA) that is included in the OU-A RI Report (ARCADIS BBL, 2008).

2.1.2.1 Habitats

OU-A consists primarily of upland habitat, most of which can be classified as highly
disturbed habitat. The majority of the upland habitat is covered in non-native grasses,
asphalt, and/or industrial development. Other habitat types present in OU-A include
northern coastal bluff scrub and a small area of coastal terrace prairie (Figure 2-2;
WRA, 2005). There is a limited amount of wetland habitat (e.g., riparian wetland)
present in the southern portion of OU-A, located in Parcel 8 and fed by site drainages.
This habitat’s ability to support a rich ecosystem is limited because of its small size
(approximately 1 acre). Higher quality habitat is confined almost entirely to land
immediately adjacent to the shoreline. Additional discussion of habitats present within
OU-A is provided in the ERA that is included in the OU-A RI Report (ARCADIS BBL,
2008).

2.1.2.2 Flora and Fauna
The plant community in OU-A is composed primarily of grasses and scrub brush.
There are isolated areas of wetland plants in the southern portion of OU-A in the small

riparian wetland area. The only trees within OU-A are those around the North Noyo
Point Road Dwellings in OU-A South. Additional discussion of plant communities
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present within OU-A is provided in the ERA that is included in the OU-A RI Report
(ARCADIS BBL, 2008).

Invertebrates that utilize the terrestrial habitat include annelids, snails, spiders, and
several insect families including flies, beetles, and grasshoppers/crickets. Mammals
observed onsite vary considerably in size, ranging from small rodents to mule deer.
Avian species represent the most common feeding guilds and include herbivorous,
carnivorous, piscivorous, and invertivorous species. Wetland birds have been
observed, but are scarce because of the limited wetland habitat present in OU-A,; their
presence is likely because of the proximity to more substantial wetland areas in
Operable Unit E (OU-E). A detailed description of wildlife observed in, or likely to occur
within, OU-A is provided in the ERA that is included in the OU-A RI Report (ARCADIS
BBL, 2008).

2.1.3 Cultural Resources

TRC Companies, Inc. (TRC, Undated #1; Undated #2; 2003) conducted archival
research and cultural resource surveys for the entire site within the property’s period of
significance, considered to be 1885 to 1953 (back 50 years from the date of the TRC
report). TRC (2003) found that:

® Portions of the property are considered likely to contain intact prehistoric deposits.

®* The property also contains three historic sites and areas that are likely to contain
historic deposits that are important in understanding the early settlement and
development of the local community as well as the lumber operations on the

property.

The Site Specific Treatment Plan (TRC, Undated #2) concluded that specific areas
contain a moderate to high potential for subsurface historic cultural resources and
recommended that an archaeologist and Native American representative be present
during any intrusive work performed to characterize the cultural resources. Additional
work was conducted in 2006 by Garcia and Associates (GANDA) related to mitigation
and monitoring requirements in the California Coastal Commission Coastal
Development Permit for the foundation removal and bluff work in 2006; GANDA's
investigation confirmed the previous sites and found a hew pre-historic site, all within
OU-A. The sites consist of low to moderately dense shell middens along with
associated artifacts. Consequently, intrusive work in the shoreline area of OU-A

072711266 OU-A RAP Final August 2008.doc 2-4



Operable Unit A

Remedial Action Plan

And Feasibility Study
Final Former Georgia-Pacific

Wood Products Facility
Fort Bragg, California

requires monitoring and/or recovery activities by archaeologists and Native American
representatives.

2.2 General Site History
2.2.1 Areas of Interest

The 415-acre site is located along the Pacific Ocean coastline in Fort Bragg, California.
The CCR (BBL, 2006) provided a summary of the site setting, history, operational
practices, and previously collected data for the entire site. The OU-A RI Report
summarized that information as it pertained specifically to OU-A (ARCADIS BBL,
2008). Previous site investigations were conducted by dividing the site into 10 parcels
for investigation and evaluation (Figure 1-2). OU-A includes portions of the following six
parcels: Parcel 1 — North Coast; Parcel 3 — Industrial; Parcel 6 — Planer; Parcel 7 —
Sawmill #2; Parcel 8 — Log Storage; and Parcel 10 — South Coast. In addition to the
CCR (BBL, 2006), other historical documents were used to summarize site conditions
and data. Additional information was also obtained through interviews with current site
personnel (Paul Johnson and Doug Heitmeyer, 2007).

As shown in Figure 1-2, OU-A includes two geographically separate units that will be
referred to as OU-A North (22 acres) and OU-A South (65 acres). OU-A North includes
the western portion of Parcel 1 and the southwestern corner of Parcel 3. OU-A South
includes small portions of Parcels 6 and 7, where the future trail corridor borders the
City Wastewater Treatment Plant; a portion of Parcel 8; and most of Parcel 10. OU-A
North is primarily paved and disturbed. In contrast, OU-A South is generally unpaved.

For purposes of discussion, each of the geographic units within OU-A (OU-A North and
OU-A South) was further subdivided into smaller areas of interest (AOIs) based on
historical usage, previous investigations, and sampling recommended in the Site
Investigation Work Plan (ARCADIS BBL, 2007c). These AOIs are shown on Figures
2-3 and 2-4 and include:

® (Glass Beach 1 (OU-A North, Parcel 1)

®* Between Glass Beach 1 and Glass Beach 2 (OU-A North, Parcel 1)

® Glass Beach 2 (OU-A North, Parcel 1)

®* Between Glass Beach 2 and Glass Beach 3 (OU-A North, Parcel 1)
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® Glass Beach 3 (OU-A North, Parcel 1)

® East of Glass Beach 3 (OU-A North, Parcel 1)

® Parcel 3 Scrap Yard/Geophysical Anomaly Area (OU-A North, Parcel 3)

® Parcels 6 and 8 Coastline (OU-A South, Parcels 6 and 8)

® North of Parcel 8 Clinker Area (OU-A South, Parcel 8)

® Parcel 8 Clinker/Fill Area (OU-A South, Parcel 8)

® Parcel 10 Geophysical Anomaly/Clinker Area (OU-A South, Parcel 10)

® Parcel 10 Fill Area (OU-A South, Parcel 10)

®* Former Railroad Tracks (OU-A South, Parcel 10)

® Blowhole (OU-A South, Parcel 10)

® Parcel 8 Fill Area (OU-A South, Parcel 8)

® North of North Noyo Point Road Dwellings (OU-A South, Parcel 8).

AOQIs (areas where historical activities could have resulted in a release of hazardous
substances) are described below with respect to past operational practices. Site
features are shown on Figures 2-3 and 2-4. The major site-related use of the areas
within OU-A was log and untreated lumber storage. As described in the CCR (BBL,
2006) and elsewhere, logs received and milled onsite were overwhelmingly restricted
to redwood, with just a few years where a small amount of fir was taken in. Redwood
does not require wood treatment or the use of pesticides. There is no record of
pesticide use onsite (with the exception of the plant nursery in Parcel 9). The precise
amount of pentachlorophenol-based products used historically is unknown (treatment
using chromated copper arsenate did not occur onsite) but is expected to be minor
because redwood, as stated above, does not need such treatment. Historic uses of
pentachlorophenol-based products were limited to a small portable dip tank in the

eastern portion of Parcel 3 and also near the Green Chain (a former conveyor that
transported wood from the sawmill to lumber storage areas), with both areas
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operational for up to three years. Both these areas are east of and outside the
boundary of OU-A. Lumber associated with the limited wood-treating practices was
specifically stored near those locations and not within OU-A (personal communications
with Paul Johnson and Doug Heitmeyer, 2007).

2.2.2 Operable Unit A North

OU-A North consists of portions of former Parcels 1 and 3. Results from previous
investigations associated with these parcels are summarized in the following sections.
The AOIs in OU-A North are shown on Figure 2-3.

2.2.2.1 Glass Beaches (Parcel 1)

Prior to 1949, the formal ownership of Parcel 1 is uncertain, but local knowledge
(solicited from long-term residents) indicates that a golf course (called the “City Golf
Course” by locals) was on the majority of Parcel 1 for some period (Paul Johnson,
pers. comm., 2007). Georgia-Pacific is currently researching the formal property
ownership prior to 1949. Parcel 1 was purchased by Union Lumber Company and
belonged to the mill starting in 1949. From 1949 to 1967, the property immediately to
the north of the site within Glass Beach 1 (currently the southern end of MacKerricher
State Park) and Glass Beach 2 was used by the surrounding community as a dump for
the disposal of household waste, scrap metal, and automobiles. Waste was discharged
both directly into the ocean and placed into pits for burning and burial. The mill facility
did not have direct access to either Glass Beach 1 or 2 due to a fence line that
restricted access from either side. The northwestern corner of OU-A includes the
southwestern corner of the former Glass Beach 1 dump. Glass Beach 2, also a former
dump, is in the middle and south of Parcel 1. The area referred to as Glass Beach 3,
which is near the southern portion of Parcel 1, has always been a part of the mill
property and had a fence line that restricted public access.

The Blinn Trust completed a cleanup of the offsite (north) portion of Glass Beach 1
under a Corrective Action Plan approved by the Regional Water Quality Control Board
(RWQCB; Order No. R1-2002-0099, Closure of Old Fort Bragg Dump). The onsite
portion of Glass Beach 1 was not part of the cleanup effort. The northern portion of
Glass Beach 1 that was the subject of the cleanup order was distinctly different than
the southern portion on the mill site property because of the presence of actual buried
cells with refuse; areas of buried refuse have not been found on the mill site portion
(TRC, 2004b,c,e). However, other activities were similar (open burning, surface
disposal of refuse).
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A debris removal plan at Glass Beaches 1, 2, and 3 and on the mill property was also
implemented in 2007 to remove visible debris within the property boundary (above
mean high tide) that could be removed without causing erosion or safety hazards®.

Glass Beaches 2 and 3, as indicated above, were also used as dumps. Glass Beach 2
was used by the mill (sparingly), but the majority of the disposal at this location was
from the community. Glass Beach 3 was only used by the mill for disposal. The
construction debris placed by the mill primarily included concrete, asphalt, and metal
material such as railroad ties, cable, and other such material.

Melted metal fused with native rock has been observed at all three areas, well below
the mean high tide line and outside of the legal boundaries of the site. Metallic debris
below the ground surface was found only at a shallow (1 foot deep or less) depth and
only at Glass Beach 3. Other debris is limited to that which can be observed protruding
from the coastal bluffs (buried debris does not extend inland). No buried debris was
found at Glass Beaches 1 or 2. It should be noted that construction/metallic debris is
not in and of itself a hazardous substance; its presence on the bluffs is mainly an
aesthetic and safety issue.

Prior to the 1960s, an explosives storage shed was located near Glass Beach 2. The
former explosives storage shed was approximately 50 feet north of the current
Explosives Bunker (Figure 2-3), which was used from the 1930s through the 1960s to
store dynamite, blasting caps, fuses, and possibly nitroglycerin. These materials were
not actually used onsite, but rather were exclusively employed to break up log jams at
offsite locations.

2.2.2.2 Parcel 3 Former Scrap Yard/Parcel 3 Geophysical Anomaly Area

The southwestern portion of Parcel 3, formerly known as the Scrap Yard, is included in
OU-A. The Scrap Yard was used starting in approximately 1995; prior to that time, the
area was used to store untreated lumber. From 1995 until the facility was
decommissioned, this area was used to store various metal scrap debiris, including
metal scrap, metal buckets, piping, chains, fencing, plastic, car parts (e.g., engine
blocks, doors, seats), and pieces of transformers. Scrap and debris were also

! As debris is not a hazardous material, this work was not done under DTSC oversight, but under
the Coastal Development Permit for the site to alleviate aesthetic concerns only.
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observed at the edge of the cliff as well as in the surf area below. Since the
decommissioning of the facility, the scrap and debris have been removed. A
geophysical investigation was performed in this area in 2004 to identify potential waste
deposits and anomalies were identified (TRC, 2004d). The Scrap Yard and extent of
the geophysical investigation are shown on Figure 2-3.

2.2.3 Operable Unit A South

OU-A South consists of portions of former Parcels 6, 8, and 10. Previous investigations
associated with these parcels are summarized in the following sections. The AOIs in
OU-A South are shown on Figure 2-4.

2.2.3.1 Parcel 6 and 8 Coastline

The southernmost portion of the Log Pond West Fill Area in Parcel 6 was filled
between 1966 and 1973. The area between the City Wastewater Treatment Plant and
the western extent of the Log/Mill Pond was filled after 1982 (AME, 2005b). According
to TRC (2004a) and based on interviews with facility personnel, the fill in the
southwestern portion of the Log/Mill Pond was provided by scraping soil in the northern
storage areas (Parcel 1). Another report (TRC, 2004b) notes that the fill consisted of
bricks, wood, and heterogeneous materials. Only a small portion of OU-A crosses this
Fill Area.

2.2.3.2 Clinker/Ash Scrap Piles (Parcels 8 and 10)

The clinker piles were made up of clinker and ash waste materials from the
powerhouse along with scrap metal from facility operations. Clinker is a slag-like
material that was removed from the bottom of the boilers. The former extent of these
piles in the western portion of Parcel 8 and northeastern portion of Parcel 10 are
shown on Figure 2-4. These piles have been removed since the facility was closed and
the material was reused as roadbase offsite. Some residual clinker can be observed on
the surface.

2.2.3.3 Parcel 10 (Parcel 10 Geophysical Anomaly and Fill Areas)
OU-A contains most of Parcel 10, which occupies approximately 50 acres along the
southwestern portion of the site. The majority of this parcel had no structures

associated with sawmill operations. Scrapings from the log storage area in Parcel 10
were apparently pushed to an area north of the Blowhole (a natural feature located on
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the southwestern portion of this parcel). Other areas in Parcel 10 were also used as fill
areas. A geophysical survey identified anomalies in the northern portion of the parcel
that were proposed for investigation/excavation (AME, 2005a). The investigation area
is shown on Figure 2-4. Potholes identified in the geophysical survey showed buried
debris in the large Fill Area in the southern portion of Parcel 10.

2.2.3.4 Parcel 8 Fill Area

Parcel 8 (largely used for storage of untreated log and untreated lumber) included an
area of disturbance along the coastal region at the south end of the parcel known as
the Fill Area. Figure 2-4 shows the approximate extent of the Parcel 8 Fill Area.

2.2.3.5 Blowhole

The Blowhole is a natural feature located in the southwestern portion of Parcel 10
(Figure 2-4). Scrapings from the log storage area in Parcel 10 were apparently
disposed in an area north of the Blowhole and pushed into the Blowhole. Debris was
observed in the Blowhole and along the cliff line near the feature, including burned
debris.

2.2.3.6 Former Railroad Tracks

Prior to the 1950s, rail lines extended to the southwestern tip of Parcel 10 (and would
have crossed through the southernmost portions of Parcels 8 and 10) (TRC, 2004b).
The rail lines were presumably used to transport logs and untreated lumber. The rail

lines are no longer present in this area.

2.2.3.7 Runway

A runway is located near the border between Parcels 8 and 10; only the northern
portion of the runway is within OU-A. The airstrip was constructed sometime between

1941 and 1952 and was used up until the late 1980s. Jet fuel was used for a short time
to refuel planes in the refueling area (using a mobile refueling method; no underground

storage tank was present), which is within Parcel 8, but outside the boundary of OU-A.
2.2.4 Summary of Previous Removal Activities

Removal activities in OU-A have primarily been removal of metal debris material and
blocks of concrete and asphalt from the tops of the bluffs (above mean high tide;
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completed in 2007). The removal activities were completed for aesthetic purposes.
In addition to the bluffs, material was removed in the geophysical anomaly areas
during investigation activities at areas where anomalies were encountered.

2.3 Conceptual Site Model

The conceptual site model (CSM) describes the relationship between chemical
sources, migration pathways, exposure routes, and possible exposure pathways for
human and ecological receptors potentially present in OU-A following development of
the proposed Coastal Trail and Parkland Zone and existing ecological receptors.

2.3.1 Potential Sources of Chemicals

The primary sources of site-related chemicals of interest (COIs) in site media at OU-A
consist of material storage, equipment usage, and facilities operations or practices that
contained and/or had the potential to release hazardous substances. These include
operational equipment used to move lumber and logs and material disposal and burn
areas.

OU-A North, which consists primarily of a thin strip of land that constitutes the western
border of the mill site, was not used for any specific industrial activities during operation
of the mill, but was historically used for log storage. The northern portion of OU-A
North (Parcel 1), including Glass Beaches 1 and 2, was not part of the mill until 1947
and was used as public and private dump. Formal ownership of Glass Beaches 1 and
2 prior to 1947 is currently being reviewed. Disposal included household waste, scrap
metal, and automobiles. Debris materials were discharged both directly onto the bluff
top and face near the ocean and also placed into shallow pits for burning. Prior to
1960, an explosives storage shed near the southern end of Glass Beach 2 was used to
store dynamite, blasting caps, fuses, and possibly nitroglycerin. These materials were
not actually used onsite, but rather were exclusively employed to break up log jams at
offsite locations. A scrap yard at the southern end of OU-A North was used for a few
years (starting in 1995) for laydown of mostly metal scrap (this scrap was removed in
2004). As discussed in Section 2, there is little evidence of buried debris in OU-A
North.

OU-A South was not historically used for heavy industrial sawmill operations (other

than some log storage). Potential sources associated with OU-A South include the
former Clinker and Ash/Scrap Piles, a Fill Area that encompasses most of OU-A South
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(where ash and other debris were historically placed), an airstrip, and an area of
disposal at the Blowhole feature to the south.

As the site was used primarily as a redwood sawmill, the use of wood treatment
chemicals was limited to two areas for a short period of time; neither area was near or
adjacent to the boundary of OU-A. The only other treated wood located onsite is
associated with railroad ties, possibly impregnated with chromated copper arsenate or
creosote (finished products only, not manufactured onsite) that make up a rail line and
spur that extended into the southern portion of Parcel 10 in OU-A. These rail lines have
since been removed.

Ambient (or background) sources of COls also exist. Ambient conditions for inorganic
compounds (metals) are described by DTSC (1997) as: “concentrations of metals in
soils in the vicinity of a site but which are unaffected by site-related activities. Ambient
conditions are sometimes referred to as ‘local background'.” However, organic
chemicals can also be considered present at “ambient” levels. USEPA (2002) defines
background levels as “substances or locations that are not influenced by the releases
from a site” including “(1) Naturally occurring substances present in the environment in
forms that have not been influenced by human activity. (2) Anthropogenic substances
are natural and human-made substances present in the environment as a result of
human activities (not specifically related to the [site] in question).” Background levels
for metals in soils have been defined relative to site-specific lithologies (ARCADIS BBL,
2007a)°. . Ambient sources of organic chemicals, such as total petroleum
hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHSs), and dioxins/furans are
also present. PAHs and TPH can also be present due to automobile exhaust and other
general urban sources. Similarly, dioxins/furans are ubiquitous in environmental media,
due to both natural and anthropogenic sources, such as open burning, forest fires,
wood and coal combustion, among other sources.

2.3.2 Chemicals of Interest and Concern

COls were initially identified based upon historical activities, visible cues present
onsite, and findings during the progression of the investigations. Where historical

Z Note that the site-specific lead background level for fill lithology soils is currently under
discussion. The final agreed-upon value is expected to be at or above 25 mg/kg. Therefore, for
this RAP, a value of 25 mg/kg has been used as an interim background level.
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accounts indicated petroleum products were used in an area, COls associated with
petroleum products such as TPH, PAH, and related organic compounds were
identified. Where debris from construction or scrap was identified on the surface or
partially buried in locations, COls such as metals were identified. Where ash or
evidence of burning was discovered, COls such as dioxins/furans and PAHs were
identified.

The primary class of chemical constituents used across the site was petroleum. Onsite
tanks and drums stored diesel, motor oil, fuel oil, lube oil, hydraulic oil, and diala oil (a
petroleum-based electrical insulating oil). These tanks were stored exclusively in areas
of the site east of OU-A. Jet fuel was also used for a short time to refuel planes on the
runway in Parcel 8, outside the boundary of OU-A. Gasoline was only associated with
the former onsite service station (now offsite). Other chemicals used onsite included
antifreeze and transmission fluids for vehicle servicing, water treatment chemicals, and
small quantities of acids/bases, solvents, paint, and paint thinners. Once again, these
chemicals were used in the active industrial portions of the site, which are not within
the boundary of OU-A. Transformers were also located within several buildings and on
several power poles around the facility; none were located within the boundary of
OU-A. Scrap metals, ash/clinker, and burn debris were also found in isolated areas of
OU-A. However, metal debris larger than 100 microns is not characterized as a
hazardous waste/substance under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) or the California HSC, Section 25316,
although soils with elevated metals in the vicinity of debris could be considered
hazardous substances. There is no known historical use of pesticides or herbicides
onsite, with the exception of the plant nursery area, which is not within or near the
boundary of OU-A.

On the basis of the discussion above, the COls in site media potentially associated
with the sources described above and investigated for OU-A (ARCADIS BBL, 2008)
are metals, PAHs, TPH, and dioxins/furans (typically collocated with ash or burn
debris). Because of anecdotal accounts reporting the disposal of transformers,
polychlorinated biphenyls (PCBs) were included as COCs for OU-A North. Site media
were also analyzed for additional parameters, such as volatile organic compounds
(VOCs), based on DTSC input and for completeness.

Based on the results of the recent investigations in OU-A (ARCADIS BBL, 2008), the

following chemicals (as discussed in Section 2.4) are considered COCs: lead, PCBs,
and dioxins/furans.
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2.3.3 Fate and Transport Mechanisms

In OU-A, the primary potential migration pathways are direct releases to surface and
subsurface soil, leaching to groundwater (vadose zone transport), surface water runoff,
groundwater to surface water (seeps), and wind blown transport. Some portions of OU-
A along the shoreline in the Glass Beach and Former Scrap Yard areas and Parcels 8
and 10 have exposed soil. Any impacted surface soils in these areas could have
potential migration pathways through wind blown transport, surface water runoff,
erosion, and leaching to the subsurface soil and groundwater. Subsurface soil in OU-A
North is not expected to be significantly impacted because there is little evidence of
buried debris and the COls for OU-A North tend to bind to soil particles and are not
conducive to leaching. Subsurface soil in OU-A South may be more significant than
OU-A North because of the presence of buried debris. The COls for OU-A South are
similar to OU-A North and are not conducive to leaching. Groundwater in this OU has a
potential migration pathway to surface water through seeps in the bluffs. In areas of
OU-A that are paved (or were paved for significant periods of time historically),
contamination of surface soils via direct releases and infiltration is not expected to be
significant. Due to the presence of erosional features along OU-A, exposed soils
directly along the shoreline could be a potential source of contamination to offshore
sediment.

2.3.4 Receptors

The human and ecological receptors likely to be present at OU-A in the future,
following development as trails and parklands, are described in the following sections.

2.3.4.1 Human Receptors

The primary human receptors likely to be present at OU-A following development are
recreational visitors to the trails and parklands (e.g., recreators). There are no plans for
residential or commercial/industrial development in OU-A. However, limited
construction activities are anticipated during park and trail development as well as
ongoing maintenance activities. Therefore, a construction worker and utility/trench
worker were also selected as potential receptors in OU-A. In summary, the human
receptors that were evaluated in OU-A were adult and child recreators, construction
workers, and utility/trench workers.
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2.3.4.2 Ecological Receptors

Terrestrial plants and wildlife are the primary ecological receptors of interest in OU-A
following development of the property as trails and parklands. Although ponds are
present on other portions of the site (e.g., other OUs), none are currently present within
OU-A. There are groundwater seeps present in or adjacent to OU-A; however, these
seeps are not viable habitat for aquatic receptors. Groundwater associated with these
seeps will be evaluated at the source (i.e., OU-C through OU-E); however, a
screening-level evaluation of groundwater and surface water data for OU-A was
presented in the Rl Report (ARCADIS BBL, 2008) and found no complete or significant
exposure pathways. Therefore, the ecological receptors evaluated in OU-A were
limited to terrestrial plants, mammals, and birds. Specific receptors groups (based on
feeding strategy) and representative receptors of interest are discussed in more detail
the Rl Report (ARCADIS BBL, 2008).

2.3.5 Exposure Pathway Analysis

Complete and potentially significant exposure pathways for the selected human and
ecological receptors are discussed in this section. An exposure pathway is a
mechanism by which receptors may come into contact with site-related chemicals. The
U.S. Environmental Protection Agency (USEPA, 1989) describes a complete exposure
pathway in terms of four components:

®* A source and mechanism of chemical release (e.g., an aboveground storage tank
system leak that releases fuel oil)

® Aretention or transport medium (e.g., groundwater in the shallow saturated zone)

® Areceptor at a point of potential exposure to a contaminated medium (e.g.,
commercial worker)

®* An exposure route at the exposure point (e.g., inhalation exposure).

If any of these four components is not present, then a potential exposure pathway is
considered incomplete and is not evaluated further in a risk assessment. If all four
components are present, a pathway is considered potentially complete. Some
pathways, although potentially complete may be considered insignificant if they are
likely to contribute only a small fraction of the total exposure/dose.

072711266 OU-A RAP Final August 2008.doc 2-15



Operable Unit A
Remedial Action Plan
And Feasibility Study

Final Former Georgia-Pacific
Wood Products Facility
Fort Bragg, California

2.3.6 Human Exposure Pathways

Adult and child recreators who may visit the trails and parklands (OU-A) may be
directly exposed to chemicals in soil through the following exposure pathways:

® Incidental soil ingestion
®* Dermal contact with soil

® |nhalation of airborne soil particulates.

Inhalation of volatile compounds in OU-A is not likely a significant exposure pathway
because these compounds have not been found at elevated levels in OU-A (see
Section 5 of the OU-A RI Report [ARCADIS BBL, 2008]); additionally, potential
exposure to recreators and workers would be expected to be insignificant because of
their limited exposure time and frequency. However, at the request of the regulatory
agencies, ambient air exposure to VOCs that are selected as COls was evaluated
guantitatively in the risk assessment. Therefore, potentially complete exposure
pathways for recreators are:

Incidental soil ingestion

®* Dermal contact with soil

® Inhalation of soil particulates

Inhalation of VOCs in ambient air.

Soils encountered by recreators are most likely to be those in the top 6 inches (0 to
0.5 feet bgs); however, because some grading may occur as a result of the trail
construction, the top 2 feet of soil are considered relevant exposure media for

recreators under the future-use scenario.

Future construction workers and utility/trench workers may be exposed to chemicals in
soil through the following exposure pathways:

® Incidental soil ingestion
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®* Dermal contact with soil
® Inhalation of airborne soil particulates
® Inhalation of airborne VOC vapors.

Soils encountered by construction workers and utility/trench workers include surface
soil within 2 feet bgs, as well as subsurface soil to a depth of 10 feet bgs.

2.3.7 Ecological Exposure Pathways

Terrestrial plants and wildlife may be exposed to chemicals by direct exposure to soil,
and in the case of wildlife, by consumption of contaminated prey items (e.g., plants,
invertebrates, and wildlife). The relevant soil depth for exposure is assumed to be as
much as 6 feet bgs, consistent with the California Environmental Protection Agency
(CalEPA, 1998) guidance and based on the presence of burrowing mammals.
However, in many areas of the site (including all of OU-A North), bedrock or
undisturbed soils are encountered at 16 inches bgs or less. Consistent with CalEPA
(1998) guidance, the depth of exposure will be set at the depth of greatest
contamination, which is likely to be the top 6 inches (0 to 0.5 foot bgs) in many
locations (e.g., where the release was at the surface and bedrock or undisturbed soils
are shallow). In other areas (e.g., where there is buried debris), the assumed depth of
exposure to soil will extend deeper (up to 6 feet bgs).

There is no known significant expression of groundwater within the boundaries of
OU-A with the exception of springs, some of which are expressed within the
boundaries of OU-A, but originate further inland and outside the boundaries of OU-A
and discharge to areas outside of OU-A. Groundwater and springs are considered as a
media of potential concern for aquatic receptors outside the boundaries of OU-A (e.g.,
in the Pacific Ocean). Pathways for terrestrial receptors to be exposed to seeps were
considered insignificant. Groundwater and spring data were compared to aquatic
screening levels in the Rl and no unacceptable risks were predicted. A separate
document for the offshore areas is also in preparation. All areas that were identified in
the RI Report as potentially significant sources to offshore environments have been
included in the cleanup proposed in this RAP. It should be recognized that the report
on the offshore environment (which is offsite from the mill property and OU-A),
although unlikely to result in any further remedial needs for OU-A given the existing
characterization data available, could indicate the need for additional investigations
and/or remedial measures.
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2.4 Results of Investigations

The OU-A RI Report provided a summary of the previous soil investigations and
investigations conducted in 2007 to fill identified data gaps throughout OU-A
(ARCADIS BBL, 2008). For discussion purposes, the soil data were first screened
against background levels (for metals; ARCADIS BBL, 2007a) and the residential
California Human Health Screening Level (CHHSL; CalEPA, 2005a). If no CHHSL was
available, data were screened against the USEPA Region IX PRGs for residential
exposure (USEPA, 2004a) *. No CHHSLs or PRGs are available for TPH. Therefore,
TPH data in soil were screened against site-specific, risk-based screening
concentrations (RBSCs) presented in the Site-Wide Risk Assessment Work Plan
(ARCADIS BBL, 2007c) that incorporated comments from DTSC. Tables 2-1 through
2-3 show the samples collected from OU-A and the results of the screening level
comparisons.

Based on the results in the Rl Report (ARCADIS BBL, 2008), seven PRAs within three
AOIs were identified in OU-A that require remedial action for soil. The AOIs include:
Glass Beach 2, Parcel 3 Scrap Yard/Geophysical Anomaly Area, and Parcel 10 Fill
Area. A PRA was defined as an area that likely poses an unacceptable risk or
exhibits other criteria that would require remedial action regardless of the results of
any risk evaluations. Seven PRAs were identified for OU-A through an initial data
evaluation and any one of the following criteria:

® Presence of metals above the California Hazardous Waste threshold (California
Code of Regulations Title 22 Social Security, Division Health Standards for the
Management of Hazardous Waste, Chapter 11)

®* Presence of PCBs above the action level for PCBs (under the performance-based
approach) from the Toxic Substances Control Act (TSCA) (40 CFR 761.3)

% CHHSLs are concentrations of chemicals that CalEPA considers “to be below thresholds of
concern for risks to human health.” PRGs are concentrations of chemicals that USEPA considers
“to be health protective of human exposures (including sensitive groups), over a lifetime.”
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®* Presence of “significant” hot spots — areas where two or more adjacent sample
locations had concentrations that were 10 times or more the residential CHHSL".

For PCBs, the sample data were used to calculate total PCB concentrations, which
were then compared against the total PCB CHHSL of 0.089 mg/kg and the TSCA
action level of 1 mg/kg. If only Aroclors® were reported, the concentrations of detected
Aroclors® were summed to obtain the total PCB concentration. For congener analyses
and as discussed with the agencies, the concentrations of detected congeners (of 28
measured) were summed and multiplied by 2 to obtain a total PCB concentration
(NOAA, 2000)°.

Carcinogenic PAHs were evaluated by calculating benzo(a)pyrene (B[a]P) toxic
equivalents (TEQs) and comparing the TEQ to the CHHSL for B(a)P. Similarly,
dioxins/furans were evaluated by calculating 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) TEQs and comparing to the CHHSL for 2,3,7,8-TCDD.

The data in each of the AOIs were compared to the screening levels, and based on the
concentrations and distribution, PRAs were identified. The outcome of the risk
assessment showed that risks to both human and ecological receptors would be
reduced to acceptable levels following remediation of the seven PRAs. The following
provides a brief summary of the results for only the three AOIs that contain the seven
PRAs in OU-A. Further discussion of the PRAs relative to remedial goals is provided in
Sections 3 and 4.

* This criterion was a qualitative value selected as a means of initially identifying areas that could
constitute hot spots and was used in the risk evaluations in the Rl Report to exclude data from
the risk assessment. The results of the risk assessment showed that this criterion successfully
identified areas that if removed would reduce risks to acceptable levels (discussed further
herein). However, the results of the risk assessment provided in the RI Report (ARCADIS BBL,
2008) show that, regardless of ambient levels, the removal of dioxins at the levels proposed shall
result in acceptable post-remedial risks in OU-A.

® The list of PCB congeners analyzed is composed of the National Oceanic and Atmospheric
Administration (NOAA) National Status and Trends list of 18 congeners plus the 10 coplanar
congeners that were not included in the NOAA list (two were). Through testing, NOAA
developed an algorithm to express the relationship of the sum of the 18 congeners to the sum
of Aroclors. The algorithm generally returned a factor of about 2.3.
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2.4.1 Glass Beach 2

Investigation of this area included the analysis of soil samples for metals, PAHs, VOCs
and TPH (as gasoline [TPHg], as diesel [TPHd], and/or as motor oil [TPHmMOo]), and
dioxins/furans. Some historical samples were also analyzed for semivolatile organic
compounds (SVOCSs) and pesticides. Soil samples have been collected from 19
locations throughout the Glass Beach 2 AOI, generally from the surface (0 to 0.5 foot
bgs) and shallow subsurface (1 to 1.5 feet bgs); however, historical samples were
collected at depths as great as 6.5 feet bgs (Figure 2-3).

The analytical results from Glass Beach 2 showed exceedances of arsenic, lead,
tetrachlorodibenzo-p-dioxin (TCDD) toxic equivalents (TEQs), and benzo(a)pyrene
[B(a)P] TEQs over their respective background and/or screening levels. Other
chemicals were either not detected or detected below background and/or screening
levels.

® Arsenic was detected in one sample (OUA-HA-48 at 1 to 1.5 feet bgs; 13
milligrams per kilogram [mg/kg]), slightly exceeding the site background
concentration [10 mg/kg]).

® Lead concentrations were elevated in one area along the bluff where debris was
identified. Concentrations at four of the seven locations in this area and to a depth
of 1.5 feet bgs exceeded the Preliminary Remediation Goal and CHHSL (150
mg/kg). Concentrations were not above the screening levels in the two samples
collected from deeper strata (2 to 2.5 feet bgs). Lead concentrations ranged up to
790 mg/kg. Waste extraction tests also showed lead above the Soluble Threshold
Limit Concentration (STLC), making lead in this area a California Hazardous
Waste.

® TCDD TEQ concentrations in 12 of 18 samples (9 locations) collected throughout
the AOI exceeded the CHHSL (4.6 picograms per gram [pg/g]). TCDD TEQ
concentrations ranged from 0.36 pg/g (OUA-HA-072, 0 to 0.5 foot bgs) to 130 pg/g
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(OUA-HA-081, 0 to 0.5 foot bgs); two adjacent samples had concentrations more
than 10 times the CHHSL®.

®* The B(a)P TEQ (0.13 mg/kg) in the subsurface sample collected at OUA-HA-27
exceeded the CHHSL (0.038 mg/kg). This location is in the area of the bluff that
has the elevated lead concentrations.

Because of the elevated lead concentrations, a portion of this AOI has been identified
as a PRA (the “Lead PRA"). Soil in this area is proposed to be removed to a depth of
approximately 2 feet bgs. Soil outside the PRA did not contain lead above screening
levels. Additionally, an area within Glass Beach 2 has been identified as a “Dioxin
PRA.” Soll in this area is proposed to be removed to a depth of approximately 1 foot
bgs. In both PRAs, soil with concentrations greater than the remedial goal (see Section
3) will be removed.

2.4.2 Parcel 3 Scrap Yard/Geophysical Anomaly Area

Soil samples were collected from 39 sample locations throughout the Parcel 3 Scrap
Yard/Geophysical Anomaly Area and sampled for metals, VOCs, TPHs, PCBs, PAHSs,
and occasionally SVOCs. Because the fill is less than 0.5 foot thick, soil samples were
generally collected from the surface (less than 0.5 ft. bgs). However, soil samples were
collected at 2 and 6 feet bgs from three borings completed as part of the 2005/2006
investigation.

The analytical results from Parcel 3 Scrap Yard/Geophysical Anomaly Area showed
exceedances of arsenic, cadmium, vanadium, TPHd, TPHmo, PAHs, and PCBs over
their respective background and/or screening levels. Other chemicals were either not
detected or detected below background and/or screening levels.

®* The arsenic concentration in the samples collected from OUA-TP-002 at 0 to 0.5
foot bgs (19 mg/kg), OUA-TP-032 at 0 to 0.4 foot bgs (11 mg/kg), and P3-3 at 0 to
0.5 foot bgs (14 mg/kg) slightly exceeded the site background concentration (10

mg/kg).

® The dioxin/furan profiles generally match the ambient profile (i.e., had a dioxin/furan congener
pattern that looked like background). Note that ambient levels of dioxins/furans are still under
with DTSC, and the dioxin report, which discusses dioxin profiles, has not yet been approved.
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®* The cadmium concentration in a sample collected from location P3-1 at 0 to 0.5
foot bgs in 2003 (5.9 mg/kg) exceeded background (2.8 mg/kg). Cadmium has not
been detected above screening levels in the recently collected samples.

®* The vanadium concentration in the surface samples (0 to 0.4 foot bgs) collected
from OUA-TP-031 (99 mg/kg) and OUA-TP-034 (94 mg/kg) slightly exceeded the
site background concentration (90 mg/kg).

®* PAHSs have been detected at concentrations exceeding screening levels at one
location. The B(a)P TEQ concentration (0.060 mg/kg) in the sample collected from
OUA-TP-002 at 0 to 0.5 foot bgs slightly exceeded the CHHSL (0.038 mg/kg). With
the exception of B(a)P TEQ, concentrations of the remaining PAHs did not exceed
their screening levels.

® TPH concentrations exceeded the risk-based screening concentration (RBSCs) at
one location. The only exceedances were at sample location OUA-TP-019
(collocated with PCB exceedances described below); the TPHd and TPHmo
concentrations in the soil sample collected from 0 to 0.2 foot bgs exceeded the
RBSC at 3,200 and 15,000 mg/kg, respectively. The deeper sample collected from
this location at 0.6 to 0.8 foot bgs did not show elevated concentrations. TPHg was
not detected at concentrations exceeding screening levels.

®* Elevated PCB concentrations were found in the northern portion of the Parcel 3
Geophysical Anomaly Area. Screening-level exceedances were limited to the
surface soil (0 to 0.5 foot bgs); concentrations at nine locations were more than 10
times the screening level (CHHSL: 0.089 mg/kg). This area has been identified as
a PRA (the “PCB PRA"). Soil with PCB concentrations greater than the remedial
goal (see Section 3) in this area is proposed to be removed to a depth of
approximately 6 to 12 inches. PCB soil concentrations below 0.5 foot bgs and
outside the PRA did not exceed screening levels.

2.4.3 Parcel 10 Fill Area
A total of 107 samples were collected from 48 locations throughout the Parcel 10 Fill
Area (Figure 2-4). The area has been investigated for metals, PAHs, VOCs, TPHd,

TPHg, TPHmMo, and dioxins and furans.

The analytical results from Parcel 10 Fill Area showed exceedances of arsenic, B(a)P
TEQs, and TCDD TEQs over their respective background and/or screening levels.
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Other chemicals were either not detected or detected below background and/or
screening levels.

®* The arsenic concentration in the sample collected from OUA-DP-005 at 7.5 to 8
feet bgs (12 mg/kg) slightly exceeded the site background concentration (10
mg/kg).

® PAH concentrations, which ranged from 0.0000021 to 0.345 mg/kg as B(a)P
TEQs, exceeded the CHHSL (0.038 mg/kg) at six locations (nine samples)
throughout the Parcel 10 Fill Area. Exceedances were detected at varying depths
within the fill layer and ranged from 0.043 mg/kg at OUA-DP-008 at 8.5 to 9 feet
bgs to 0.345 mg/kg at OUA-DP-018 at 4 to 4.5 feet bgs. The elevated
concentrations appear to be characterized both laterally and vertically.

®* Elevated TCDD TEQ concentrations were found, mainly within three areas in the
Parcel 10 Fill Area. TCDD TEQs ranged from 0.004 to 316 pg/g. Screening levels
were exceeded in soil samples up to 5.5 feet bgs. Concentrations at nine locations
at depths to 4.5 feet bgs were found at more than 10 times the screening level
(CHHSL of 4.6 pg/g). Four small areas have been identified as PRAs (the “Dioxin
PRAS”): one in the northern portion of the AOI and three in the southern portion of
the AOI. Soil in these areas is proposed to be removed to a depth ranging from 2
to 5 feet bgs to remove material with dioxins over the remedial goal (see Section
3).

2.5 Summary of Remedial Investigation Recommendations
2.5.1 Operable Unit A North

In OU-A North, the Glass Beaches (Glass Beach 1, Between Glass Beach 1 and 2,
Glass Beach 2, Between Glass Beaches 2 and 3, Glass Beach 3, East of Glass Beach
3) in Parcel 1 and the Parcel 3 Geophysical Anomaly/Former Scrap Yard Area were
investigated.

In general, the Glass Beach Areas soil showed the following COls above their
respective screening levels: arsenic and cadmium (both just slightly above
background), lead, B(a)P TEQs (just above screening levels), and TCDD TEQs.
Sampling results have typically defined the horizontal and vertical extent of the impacts
and were determined to be sufficient for risk assessment purposes. Exceedances were
typically minor (less than 10 times background or screening levels) or limited in spatial
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extent, with the exception of Glass Beach 2 where one small area had elevated
concentrations of lead (exceeding California Hazardous Waste criteria), and a second
had elevated concentrations of dioxins/furans (exceeding its CHHSL). Therefore,
portions of this AOI have been identified as PRAs and lead and dioxins are considered
COCs at Glass Beach 2. Soil in the Lead PRA is proposed to be removed to a depth of
approximately 2 feet bgs. Soil outside the Lead PRA did not contain lead above
screening levels. Soil in the dioxin PRA is proposed to be removed to a depth of
approximately 1 foot bgs.

In the Parcel 3 Scrap Yard, the soil showed the following COls above their respective
screening levels: arsenic, cadmium, and vanadium (all slightly above background);
PAHSs; TPH; and PCBs. PCBs were the only COC that exceeded its respective
screening level by 10 times, and total PCBs also exceeded the TSCA
performance-based criterion of 1 mg/kg. The slightly elevated PAHs and TPH are also
within the boundary of the PRA. Therefore, this area has been identified as a PRA with
PCBs as the main COC in this area. Soil in this area is proposed to be removed to a
depth of approximately 6 to 12 inches bgs. PCB soil concentrations below 0.5 to 1 foot
bgs and outside the PRA did not exceed screening levels.

2.5.2 Operable Unit A South

For the Parcel 10 Fill Area, the analytical results for soils showed the following COls
above their respective screening levels: arsenic (slightly above background levels),
B(a)P TEQs, and TCDD TEQs over their respective background and/or screening
levels. Other chemicals were either not detected or detected below background and/or
screening levels. Although arsenic and B(a)P were detected above screening levels,
the exceedances are minor. The elevated TCDD TEQ concentrations were found
mainly within four areas in the Parcel 10 Fill Area. Concentrations at ten locations were
more than 10 times the screening level (CHHSL of 4.6 pg/g). These four areas were
identified as PRAs based on the criteria described above: one in the northern portion of
the AOI and three in the southern portion of the AOI. Soils in these areas are proposed
to be removed to a depth ranging from 2 to 5 feet bgs (soils below these depths are
less than 10 times the CHHSL and also below the remedial goals, as further discussed
in Sections 3 and 4).

2.5.3 Risk Assessment Results

As discussed above, the shallow soil in OU-A is primarily impacted with select metals,
B(a)P, TPHd and TPHmo, PCBs, and dioxins/furans above screening levels. Three
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areas in OU-A North (Glass Beach 2 and the Parcel 3 Former Scrap Yard) and four
areas within OU-A South (all within the Parcel 10 Fill Area) have been targeted as
requiring presumptive remedies because of elevated concentrations of the COCs lead,
PCBs, and/or dioxin/furans. Risks were estimated for both potential future human
receptors (assuming a future recreational site use) and ecological receptors for two
exposure units, OU-A North and OU-A South, that are geographically separated areas
of OU-A. The risk assessments were conducted under the assumption that remediation
of the five PRAs’ discussed above (two in OU-A North and three in OU-A South) will
be completed.

Based on the assessment of risks following assumed remediation of the PRAs, risks
were predicted to be within the acceptable range (less than 1 in a million excess
cancer risk for humans and hazard quotients less than 1 for ecological receptors, once
background levels of chemicals are taken into account). An assessment of the
potential for transport of wind-blown dust from the remaining areas to adjacent OUs
also showed no potential for unacceptable risks. The PRA areas were recommended
to be carried forward into the remedial planning process. No other areas were found to
warrant further evaluation.

” Note that the risk assessment did not incorporate the results of additional sampling conducted
in December 2007. However, additional sampling and analysis presented in the Rl Addendum
demonstrates that the risk assessment results remain valid.
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3. Remedial Action Objectives

Site characterization and risk assessment has revealed the presence of lead in Glass
Beach 2 above hazardous waste levels, dioxins/furans in Glass Beach 2 above risk-
based levels, PCBs in the Parcel 3 Former Scrap Yard above the TSCA level for a self-
implementing cleanup®, and dioxins/furans in the Parcel 10 fill area above risk-based
levels. RAOs have been developed for soil media for each of these areas and
chemicals of concern (COCs) based upon the current environmental conditions and
anticipated future uses of the site.

3.1 Applicable or Relevant and Appropriate Requirements

The NCP requires compliance with Applicable or Relevant and Appropriate
Requirements (ARARS) in the selection of remedial actions. The NCP defines
applicable requirements as promulgated federal or state standards that specifically
address a hazardous constituent, remedial action, location, or other circumstance. The
NCP defines a relevant and appropriate requirement as a promulgated federal or state
requirement that addresses problems or situations sufficiently similar to those
encountered, even though the requirement is not legally applicable. A requirement may
be relevant but not appropriate, given site-specific circumstances; such a requirement
would not be an ARAR. If only part of a requirement is relevant and appropriate, then
only that portion needs to be addressed.

ARARSs are categorized as chemical, action, or location specific. Chemical-specific
ARARs are typically health or risk-based values that establish the acceptable amount
or concentration of a chemical that may be found in, or discharged to, the ambient
environment, such as federal or state drinking water standards for specific chemicals.
Action-specific requirements generally set performance, design, or other similar action-
specific controls related to the management of hazardous substances. An example of
an action-specific ARAR is the National Pollutant Discharge Elimination System
requirements, which regulate the discharge of pollutants to surface water. Location-

8 Under TSCA’s self-implementing cleanup, areas with “bulk remediation waste” (i.e., soil) must
be cleaned up to 1 mg/kg total PCBs for “high occupancy areas” (defined as an area that an
individual occupies for 6.7 hours or more per week). This requirement is outlined in USEPA’s
The Polychlorinated Biphenyl (PCB) Site Revitalization Guidance (OPPT-2004-0123. November
2005).
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specific requirements address restrictions on the nature of activities or the
concentrations of hazardous substances solely because they occur in a particular
location. Examples of location-specific ARARSs include possible requirements
associated with remedial activities in areas designated as wetlands, flood plains, or
historic sites.

In addition to ARARSs, which are regulatory requirements, non-promulgated advisories
or guidance, referred to as “to be considered” (TBC) criteria, have also been identified.
TBCs are non-binding criteria, advisories, guidance, and proposed standards that
might provide useful information or recommended procedures for developing standards
that protect human health and the environment.

ARARs and TBCs have been compiled for the soils in the seven PRAs addressed in
this RAP using federal, state, and local statues, regulations, and guidance listed in
Table 3-1.

3.2 R emedial Action Objectives

RAOs are guidelines used in the development of potential remedial action alternatives
and selection of a proposed remedial action. The RAOs presented herein have been
developed based on the current environmental conditions and anticipated future use of
the site for passive recreational purposes. The following RAOs were identified for the
site:

®* To provide a remedy that will reduce long-term risks to acceptable levels and
protect human and ecological receptors under the anticipated passive recreational
land use scenario

® To provide a technically and economically feasible remedy for soil

®* To provide a property suitable for the planned reuse consistent within a time-frame
suitable for the proposed property transfer.

The section below presents chemical-specific remedial goals for each of the PRAs
discussed in Section 2.
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3.3 Chemical-Specific Remedial Goals
3.3.1 Overall Approach for Developing Remedial Goals
For OU-A, the following factors were considered in developing remedial goals:

® (California Hazardous Waste threshold limiting concentrations (California Code of
Regulations Title 22 Social Security, Division Health Standards for the
Management of Hazardous Waste, Chapter 11)

® Action levels for PCBs (under the performance-based approach) from the TSCA
(40 CFR 761.3)

® Site-specific risk-based levels.

Although the protection of human and ecological receptors was not the primary driver
or consideration in the initial development of each of the PRAs, it is important to ensure
that the remedial measures implemented are protective of both human and ecological
receptors. Risk-based target levels (RBTLS) for the protection of human and ecological
receptors, described in Appendix A, are not intended to serve as “clean-up” levels in
general, and are not necessarily relevant to other areas or OUs. The RBTLs presented
in this RAP should be considered along with the other post-remedy goals discussed
above to select appropriate success criteria or confirmation goals.

The detailed approach for calculating site-specific RBTLs is provided in Appendix A for
both human and ecological receptors and the results summarized below. RBTLs were
estimated for lead, PCBs (total), and dioxins/furans (as TCDD TEQSs) as these
chemicals were those identified in the OU-A RI Report (ARCADIS BBL, 2008) and
Section 2 above as COCs. RBTLs for human receptors are based on cancer effects
related to the frequent onsite (adult) visitor which was the most sensitive receptor in the
RI risk assessment, with the exception of lead for which the child visitor was most
sensitive. RBTLs were estimated using the same exposure assumptions and toxicity
values used in the RI Report (ARCADIS BBL, 2008) but back-calculating to the 1 x 10
acceptable cancer risk or, in the case of lead, an acceptable blood-lead level of 10
micrograms per deciliter (pug/dL).

A range of ecological receptors was evaluated in the Rl Report (ARCADIS BBL, 2008).

RBTLs were calculated for those receptors that were “risk-driving” (i.e., those with the
highest risks in the RI: American kestrel, killdeer, and ornate shrew) using the
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exposure assumptions, bioaccumulation factors, and range of toxicity values provided
in the RI Report. For the toxicity assumptions, a further step was to base the RBTL on
the “mid” toxicity reference values (TRVS) based on the geometric mean of the low
(generally representing a no effect exposure level) and the high TRV (generally
representing the lowest low effect exposure level). The resulting RBTLs are considered
appropriate for supporting risk management decisions recognizing that neither the low
nor the high TRV represents a true effect threshold concentration, and the true
threshold effect concentration for a given chemical likely lies somewhere between the
low and high TRVs.

Although these RBTLs may be used to screen post-confirmation results from single
samples, these RBTLs should be compared to post-remedy exposure estimates (i.e.,
95% Upper Confidence Limits [95%UCLSs]) to determine whether post-remedy
conditions are protective of human and ecological receptors, as predicted by the ERA
contained within the OU-A RI Report (ARCADIS BBL, 2008).

3.4 Final Remedial Goals

3.4.1 Lead at Glass Beach 2

Remedial goals for lead include:

®* Removal of lead that meets the definition of a California Hazardous Waste
(California Code of Regulations Title 22 Social Security, Division Health Standards
for the Management of Hazardous Waste, Chapter 11).

® Post-remedial EPCs (95%UCL) not exceeding 80 mg/kg, which represents the
lower of the RBTLs that are greater than background for the most sensitive human
receptor (523 mg/kg) or ecological receptor (80 mg/kg).

Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), which

incorporates removal of soils within the PRA boundaries (both laterally and vertically)

that exceed 80 mg/kg of lead, the post-remedial EPC (95%UCL) was predicted as 24

mg/kg, which will meet the goals above.

3.4.2 Polychlorinated Biphenyls at the Former Scrap Yard

Remedial goals for PCBs include:
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* Removal of PCBs above the action level of 1 mg/kg for PCBs (under the self-
implementing approach) from TSCA (40 CFR 761.3).

® Post-remedial EPCs (95%UCL) not exceeding 1 mg/kg, which represents the
lower of the RBTLs for the most sensitive human receptor (8.8 mg/kg) or
ecological receptor (1 mg/kg).

Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), which
incorporates removal of soils within the PRA boundaries (both laterally and vertically)
that exceed 1 mg/kg total PCBs (and expanded to capture location TP-002 that had
slightly elevated TPH and PAHSs), the post-remedial EPC (95%UCL) was predicted as
0.008 mg/kg, which will meet the goals above.

3.4.3 Dioxin/Furans
Remedial goals for dioxin/furans include:

®* Post-remedial EPCs (95%UCL) expressed as total mammalian TEQs not
exceeding 53 pg/g, which represents the lower of the RBTLs for the most sensitive
human receptor (53 pg/g) or ecological receptor (59 pg/g).

Based on the EPC estimates in the OU-A RI Report (ARCADIS BBL, 2008), which
incorporates removal of soils within the original OU-A South Dioxin PRA boundaries
(both laterally and vertically) that exceed 53 pg/g, the post-remedial EPC (95%UCL)
was predicted as 15 pg/g, which will meet the goals above. Although the additional
sampling conducted in December 2007 added six samples to the dataset and two
dioxin PRAs, because the new PRAs encompass samples above the RBTL the post-
remedial EPC is likely to be approximately similar.

072711266 OU-A RAP Final August 2008.doc 3-5



Operable Unit A

Remedial Action Plan

And Feasibility Study
Final Former Georgia-Pacific

Wood Products Facility
Fort Bragg, California

4. Summary of Analysis of Removal Action Alternatives (Feasibility Study)

This section presents the evaluation of alternatives and proposed remedial actions for
the site including a summary and screening evaluation of remedial technologies that
may be applicable to attain the RAOs described above (i.e. a feasibility study).
Consistent with the NCP (USEPA, 1990) and the USEPA RI/FS guidance (USEPA,
1988), general response actions, remedial technologies, and specific process options
have been identified and screened for applicability to address the identified releases at
the site, based on their ability to achieve RAOs. Technologies that are technically
feasible, implementable, and potentially cost-effective were then combined to develop
a range of remedial alternatives for detailed evaluation. Appendix B presents the
volumes and costs used in the evaluation.

41E valuation Criteria

According to USEPA FS and DTSC RAP guidance, the nine criteria described in the
sections below must be used to evaluate remedial alternatives (USEPA, 1988; DTSC,
1995). For an alternative to be selected, it must meet the first two criteria, threshold
criteria, which are 1) overall protection of human health and the environment, and 2)
compliance with ARARSs. Criteria 3 through 7 are the five primary balancing criteria that
provide comparisons between the alternatives and identify tradeoffs between them,
and criteria 8 and 9 are the two modifying criteria that consider acceptance by the state
and local community.

4.1.1 Overall Protection of Human Health and the Environment

This criterion addresses whether or not a remedy provides adequate protection of
human health and the environment and describes how risks posed through each
pathway are eliminated, reduced, or controlled through treatment, engineering controls,
or institutional controls.

4.1.2 Compliance with Applicable or Relevant and Appropriate Requirements

Compliance with ARARSs is evaluated based on whether or not a remedy will meet all
appropriate federal, state, and local environmental laws and regulations.
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4.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to the ability of a remedy to maintain
reliable protection of human health and the environment over time, once cleanup goals
have initially been met.

4.1.4 Reduction of Toxicity, Mobility, and Volume through Treatment

Reduction of toxicity, mobility, and volume through treatment refers to the ability of a
remedy to reduce the toxicity, mobility, and volume of the hazardous substances or
constituents present at the site.

4,15 Cost-— 30-Year Present Worth

The cost criterion is used to evaluate the estimated 30-year present worth capital and
operation and maintenance costs of each alternative.

The level of accuracy of the costs estimated is “Order of Magnitude,” as defined by the
American Association of Cost Engineers. The accuracy of an Order of Magnitude
estimates is plus 50 percent and minus 30 percent. Construction cost estimates at this
level may be used to compare alternatives, but should not be used to plan, finance, or
develop projects.

4.1.6 Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to complete the remedy,
and any adverse impact on human health and the environment that may be posed
during the construction and implementation period, until the cleanup standards are
achieved.

4.1.7 Implementability

Implementability refers to the technical and administrative feasibility of a remedy,

including the availability of materials and services needed to carry out a particular
option.
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4.1.8 State Acceptance

This criterion indicates whether, based on current knowledge of regulations and
agency mandates, the applicable regulatory agencies would agree with the preferred
alternative. The rankings listed in the sections below are based on preliminary input
from agency meetings and knowledge of regulatory mandates. Actual assessment of
regulatory agency acceptance is dependent on comments received during the agency
review and public comment periods.

4.1.9 Community Acceptance

This criterion indicates whether community concerns are addressed by the remedy,
and whether the community has a preference for a remedy. Each alternative is
evaluated in terms of currently available public input and the anticipated public reaction
to the alternative, but should be considered preliminary. However, actual assessment
of community acceptance is dependent on comments received during public comment
period.

4.1.10 Other Criteria

California Health and Safety Code Section 25356.1(d) also outlines six additional
criteria, which need to be addressed for the recommended remedial alternative. As
these criteria are addressed within the nine U.S. EPA criteria, a separate analysis has
not been conducted.

4.2 Development of Removal Action Alternatives

4.2.1 No Action

The no action alternative is used as a basis of comparison when screening
alternatives. The no action alternative does not include any remedial actions. It neither
addresses the RAOs nor meets the threshold criteria and will not be selected as the
recommended alternative.

4.2.2 Land Use Restriction/Controls

The land use restriction/controls alternative consists of administrative actions or

institutional controls that would restrict the uses of and access to the site. If and when
contaminants are left in place at levels above levels acceptable for residential use
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and/or determined background levels, land use restrictions must be established. Land
use restrictions are necessary to protect present or future human health or safety or
the environment as a result of the presence on the land of hazardous materials.

For this site, DTSC will remain as the lead agency in the determination of what land
use restrictions are necessary. Land use restrictions would prevent sensitive uses
(such as residences, hospitals, day care facilities, schools, etc.). In addition, the future
land use is expected to be passive recreational use (coastal trail and parkland) and
land use restrictions will be put in place as part of the conditions placed on the land by
the Coastal Conservancy as part of any coastal trail and parkland purchase. Georgia-
Pacific, as seller, may impose restrictions that may be above and beyond the
mandatory minimum.

4.2.3 Removal/Offsite Disposal

The removal and offsite disposal alternative consists of excavating, direct loading, and
trucking the material that exceeds the remedial goals offsite to an appropriate Class |
(for soil shown to be California Hazardous Waste for lead) or Class Il disposal facility.
The excavations would be backfilled with clean fill and/or regraded to an even,
relatively flat surface and revegetated. Figures 4-1 through 4-4 show the PRAS, which
consist of the approximate horizontal limits as depicted and vertical limits based on
exceedances of RBTLs, which are also shown on the figures; final excavation limits will
be based on the results of confirmation sampling. Appendix B provides the PRA
volumes, which were computed using geographic information systems based on the
assumed excavation limits. Appendix C provides more details on implementation,
including confirmation/verification sampling.

4.2.4 Consolidation and Capping

Consolidation of material limits the areal extent of impacted soil and capping provides
an effective engineered barrier to prevent direct contact with and mitigate potential
infiltration of precipitation (rain water) into the contaminated material. The consolidation
and capping alternative consists of excavating material that exceeds the remedial
goals from the five dioxin PRAS, consolidating the material into one location onsite in a
cell, and placing an engineered cap over the material. The material excavated from the
location chosen for the cell would be used to backfill the five dioxin PRAs and/or the
area will be regraded to provide an even, relatively flat surface.
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The material would be consolidated and capped so that the dioxin-impacted material
would not be in contact with groundwater. The designated location of the cap and
consolidate area is in the southern portion of the mill site within Parcel 8, just south of
Pond and just west of the former nursery/greenhouse area (see Appendix C). The
location of the capped area was relocated from the location presented in the December
2007 version of the RAP at the request of and as discussed with the Executive Director
and staff of the California Coastal Commission. Within the designated location, the
depth to groundwater is approximately 12 to 12.5 feet bgs. The maximum depth of the
cell would be approximately 6 to 6.5 feet bgs. This would meet the requirement for at
least 5 feet of separation between the highest anticipated elevation of underlying
groundwater and the waste material [Title 27, CCR Division 2 Chapter 3 (c)].

As shown in Figure 4-5, the cap would consist of the following:

®* Animpermeable 40-mil polyvinyl chloride (PVC) liner laid on the bottom of the
excavation, overlain by the dioxin-impacted material, and compacted in the
excavation area to grade.

®* An geosynthetic clay liner placed over the dioxin-impacted material.

® Clean soil and/or road base with a paved/asphalt parking lot (optional) above the
liner. If a soil only layer is used, the cap will be revegetated. The area will be
graded to provide positive drainage. Additionally, a simple leachate control system
will be installed.

This alternative would also require the following:

® Adeed restriction or land use covenant to require that the cap be operated and
maintained.

® Creation and execution of an Operation and Maintenance Plan that includes a Soil
Management Plan and financial assurances, to address operation and
maintenance of the cap and to ensure that soil handling activities would be
performed safely and appropriately.

® Creation and execution of a Monitoring Plan to ensure that the dioxin does not
impact groundwater or other environmental media.
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The consolidation and capping alternative is not applicable to the lead PRA or the PCB
PRA because the lead concentrations are classified as California Hazardous Waste
and the PCB concentrations are greater than the TSCA performance-based remedial
goal, respectively. Additional restrictions would be required to cap this material onsite,
which are not warranted given the small volumes of this material.

4.2.5 Bioremediation

Recalcitrant compounds such as PCBs and dioxins/furans degrade at an extremely
slow rate and microbial degradation has been shown to be limited. Fungal degradation
of these and other recalcitrant compounds (such as pentachlorophenol) has been
observed in controlled laboratory studies using the white rot fungus (Singh, 2006;
Takada et al., 1996; Mori and Kondo, 2002; Kamei and Kondo, 2005). However, these
studies were conducted on a small scale and in controlled laboratory conditions (30°C,
pH of 4.5) in flasks where glucose (1-10%) was added, the dioxin compounds were
added in dissolved form in liquid media, and the flasks were flushed with oxygen.
Even under these optimal conditions, average degradation rates for studies conducted
for 5 to 20 days have been shown to be 50% or less and the more highly substituted
dioxin congeners (tetra- to octa-CDDs) had even lower degradation rates (as low as
6%0).

Field studies using this technology have been largely untested or marginally
successful. White rot fungus has an optimal growth temperature between 30 and 39°C,
grows more slowly at temperatures below 25 °C, and does not grow at temperatures
less than 15°C (Kirk et al., 1992; Singh, 2006). High moisture and oxygen content, and
presence of food (i.e., glucose), and low pH (4.5) conditions are also optimal conditions
for growth. These conditions are difficult to achieve in the field. Furthermore, the
availability of an effective delivery mechanisms for the fungus to soil is a barrier to
practical implementation (Loomis et al., 1996) and the degree of degradation observed
in the laboratory has not been observed in the field (Reddy, 1995).

Field studies that have been conducted have involved building bioreactor cells to which
the soil was added along with wood chips colonized by the white rot fungus. A field
study on pentachlorophenol (Kirk et al., 1992) showed a 9 to 14% decrease over 6.5
weeks (note that field conditions such as temperature, pH, etc. were not reported in
this study). EarthFax (www.earthfax.com/WhiteRot/Dioxin.htm) conducted a field trail
using two aboveground constructed treatment cells holding 2 cubic yards (cy) of sail,
each inoculated with 20 to 40% of the white rot fungus and utilizing air blowers at a site
in North Carolina (other conditions such as temperature and pH were not reported).
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After 282 days, degradation ranged from 61 to 80% for dioxins and 51 to 80% for
furans. As TEQs, degradation ranged from 63 to 69%.

Although this technique is promising, there is a lack of proven field methods and no
successful large-scale field trials. The optimal temperature conditions of 30 °C and
minimum temperature conditions of 15 °C would not be achieved in Fort Bragg where
temperatures average 53 to 57°F (12 to 14°C). Additionally, degradation rates of 80 to
90% would be needed for dioxins/furans and PCBs, respectively, to meet remedial
goals. Even in Weed, California, with average temperatures in the summer of
approximately 85°F (30°C), a 282-day study resulted in an average degradation rate
around 70%. Additionally, the cost to implement this technology is estimated to be $75
per cy for the treatment alone (does not include other costs such as excavation,
backfilling, etc.; see Appendix B), comparable to the costs for offsite disposal.

Given the above, bioremediation will not be further evaluated for the following reasons:

e The time associated with implementing this alternative would not meet the RAO
related to the timing requirements for the property transfer;

e There are unfavorable conditions (primarily temperatures too low to support
sufficient fungi growth but also poor soil nutrient levels and pH that would require
amendment);

e Successful field trials for this technology are lacking;

e Concentration reductions are likely insufficient for meeting the remedial goals; and

e The cost of this alternative is likely to be similar or higher compared to the other
alternatives evaluated below.

4.3 A lternatives Analysis
The alternatives for each PRA were evaluated using the nine criteria as presented

below and in Tables 4-1, 4-2, and 4-3. Each of the alternatives was given a rank of low,
medium, or high for each of the nine criteria.
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4.3.1 Operable Unit A North — Glass Beach 2

This section and Table 4-1 present the evaluation of alternatives for the lead PRA
within OU-A North — Glass Beach 2 (Figure 4-1). Because of the similarity of the
contaminant, the dioxin PRA in Glass Beach 2 (Figure 4-2) is addressed with the four
other dioxin PRAs in the Parcel 10 Fill Area in Operable Unit A South (Section 4.3.3).

4.3.1.1 No Action
The no action alternative received a low ranking for the threshold and balancing

criteria, except for short-term effectiveness. These criteria received a low ranking
because the no action alternative:

Provides no protection to human health or the environment.
e Does not comply with ARARS.

e Provides no long-term risk reduction or reduction of toxicity, mobility, or volume
through treatment.

e Is not administratively feasible.

Short-term effectiveness received a high ranking because no remediation will be
implemented, and therefore, there would be no short-term worker or environmental
exposure.

Additionally, the no action alternative would not be accepted by the state. Community
acceptance is likely to be low.

There is no cost to implement this alternative.
4.3.1.2 Land Use Restriction/Controls

Although land use restrictions could potentially be used to reduce human exposure,
land use restrictions alone will not reduce the risk to the environment. Thus, the land
use restriction/controls alternative does not meet the criterion for protection of human
health and the environment. The Glass Beach 2 Lead PRA has concentrations of lead
greater than the criterion for California Hazardous Waste; the material left in place as
the development of the trail proceeds will likely require disturbance of the soil in this
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area. Land use restrictions/controls also received low ranking for long-term risk
reduction, reduction of toxicity and mobility through treatment, and state acceptance
since the impacted material will remain in place. The alternative received a medium
ranking for long-term effectiveness and permanence since it provides only limited risk
reduction to human health and no risk reduction to the environment, but is permanent.
It received a high ranking for short-term effectiveness and implementability because
there would be no exposure to workers or the environment from implementing a
remedy, and it is implementable. Community acceptance is likely to be low.

The estimated cost to implement this alternative is approximately $10,000.

Note that land use restrictions/controls may be used in conjunction with an active
remedial alternative for the Lead PRA.

4.3.1.3 Removal/Offsite Disposal

Removal and offsite disposal of impacted soil at the Lead PRA would consist of
excavating approximately 140 cy of soil to a depth of approximately 2 feet bgs. The
presumed excavation area is shown on Figure 4-1. The excavated material will be
California Hazardous Waste and would be transported to the Class | Waste
Management, Inc. Kettleman Hills Landfill in Kettleman City, California.

Removal and offsite disposal of the lead-impacted material receives a high ranking for
protection of human health, compliance with ARARSs, long-term effectiveness and
permanence, implementability, and state and community acceptance. It receives a
medium rank for short-term effectiveness due to the potential for short-term worker or
environmental exposure during implementation, and a medium ranking for reduction in
toxicity, mobility, or volume because the material will be land-filled rather than treated.
Although this alternative has a moderate cost, removal and offsite disposal is an
effective and implementable alternative that will be protective of human health and the
environment.

The estimated present value for the removal and offsite disposal alternative is

approximately $43,000. The detailed cost estimate and assumptions are included in
Appendix B.
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4.3.2 Operable Unit A North — Scrap Yard

This section and Table 4-2 present the evaluation of alternatives for the PCB PRA
within OU-A North — Scrap Yard (Figure 4-3).

4.3.2.1 No Action
The no action alternative received a low ranking for the threshold and balancing

criteria, except for short-term effectiveness. These criteria received a low ranking
because the no action alternative:

Provides no protection to human health or the environment.
e Does not comply with ARARS.

e Provides no long-term risk reduction or reduction of toxicity, mobility, or volume
through treatment.

e Is not administratively feasible.

Short-term effectiveness received a high ranking because no remediation will be
implemented, and therefore, there would be no short-term worker or environmental
exposure.

Additionally, the no action alternative would not be accepted by the state. Community
acceptance is likely to be low.

There is no cost to implement this alternative.
4.3.2.2 Land Use Restriction/Controls

Although land use restrictions could potentially be used to reduce human exposure,
land use restrictions alone will not reduce the risk to the environment. Thus, the land
use restriction/controls alternative does not meet the criterion for protection of human
health and the environment. Land use restrictions/controls also received low ranking
for long-term risk reduction, reduction of toxicity and mobility through treatment, and
state acceptance since the impacted material will remain in place. The alternative
received a medium ranking for long-term effectiveness and permanence since it
provides only limited risk reduction to human health and no risk reduction to the
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environment, but is permanent. It received a high ranking for short-term effectiveness
and implementability because there would be no exposure to workers or the
environment from implementing a remedy, and it is implementable. Community
acceptance is likely to be low.

The estimated cost to implement this alternative is approximately $10,000.

Note that land use restrictions/controls may be used in conjunction with an active
remedial alternative for the PCB PRA.

4.3.2.3 Removal/Offsite Disposal

Removal and offsite disposal of impacted soil at the PCB PRA in OU-A North would
consist of excavating approximately 990 cy of soil with elevated PCB concentrations to
a depth of approximately 1 foot bgs. The excavation area is shown on Figure 4-3. The
material will be non-hazardous and would be transported to the Allied Waste Services
Keller Canyon Landfill in Pittsburg, California (Keller Canyon; a Class Il, Subtitle D
permitted landfill).

Removal and offsite disposal of the PCB-impacted material receives a high ranking for
protection of human health, compliance with ARARs, long-term effectiveness and
permanence, implementability, and state and community acceptance. It receives a
medium rank for short-term effectiveness due to the potential for short-term worker or
environmental exposure during implementation, and a medium ranking for reduction in
toxicity, mobility, or volume because the material will be land-filled rather than treated.
Although this alternative has a moderate cost, removal and offsite disposal is an
effective and implementable alternative that will be protective of human health and the
environment.

The estimated present value for the removal and offsite disposal alternative is
approximately $220,000. The detailed cost estimate and assumptions are included in
Appendix B.

4.3.3 Dioxin PRAs (OU-A North and OU-A South)

This section and Table 4-3 present the evaluation of alternatives for the dioxin PRAs in

OU-A North — Glass Beach 2 (Figure 4-2) and OU-A South — Parcel 10 Fill Area
(Figure 4-4).
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4.3.3.1 No Action

The no action alternative received a low ranking for the threshold and balancing
criteria, except for short-term effectiveness. These criteria received a low ranking
because the no action alternative:

Provides no protection to human health or the environment.
e Does not comply with ARARS.

e Provides no long-term risk reduction or reduction of toxicity, mobility, or volume
through treatment.

¢ Is not administratively feasible.

Short-term effectiveness received a high ranking because no remediation will be
implemented, and therefore, there would be no short-term worker or environmental
exposure.

Additionally, the no action alternative would not be accepted by the state. Community
acceptance is likely to be low.

There is no cost to implement this alternative.
4.3.3.2 Land Use Restriction/Controls

Although land use restrictions/controls could potentially be used to reduce human
exposure, land use restrictions alone will not reduce the risk to the environment. Thus,
the land use restriction/controls alternative does not meet the criterion for protection of
human health and the environment. Land use restrictions/controls also received low
ranking for long-term risk reduction, reduction of toxicity and mobility through
treatment, and state acceptance since the impacted material will remain in place. The
alternative received a medium ranking for long-term effectiveness and permanence
since it provides only limited risk reduction to human health and no risk reduction to the
environment, but is permanent. It received a high ranking for short-term effectiveness
and implementability because there would be no exposure to workers or the
environment from implementing a remedy, and it is implementable. Community
acceptance is likely to be low.
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The estimated cost to implement this alternative is approximately $10,000.

Note that land use restrictions/controls may be used in conjunction with an active
remedial alternative for the dioxin PRASs.

4.3.3.3 Removal/Offsite Disposal

Removal and offsite disposal of impacted soil at the five dioxin PRAs (one in OU-A
North and four in OU-A South) would consist of five excavations with a total of
approximately 13,000 cy of soil with elevated dioxin/furan concentrations. The
excavation areas are shown on Figures 4-2 and 4-4. The soil will be excavated to a
depth of 2 to 5 feet bgs. The excavated material will be non-hazardous waste and
would be transported to Allied Waste Services Keller Canyon Landfill in Pittsburg,
California (Keller Canyon; a Class Il, Subtitle D permitted landfill).

Removal and offsite disposal of the dioxin-impacted material receives a high ranking
for protection of human health, compliance with ARARS, long-term effectiveness and
permanence, implementability, and state acceptance. Community acceptance of
removal and offsite disposal was ranked as medium due to the large quantity of
material that would be excavated and trucked offsite; however, the community desires
public access to the coastal trail, and remediation of the site is necessary to support
this goal. It receives a medium rank for short-term effectiveness due to the potential for
short-term worker or environmental exposure during implementation, and a medium
ranking for reduction in toxicity, mobility, or volume because the material will be land-
filled rather than treated. Although this alternative has a relatively high cost, removal
and offsite disposal is an effective and implementable alternative that will be protective
of human health and the environment. State and community acceptance could,
however, be affected by a desire to reduce the carbon footprint of the project and the
large number of truck trips required would not meet this goal.

The estimated present value for the removal and offsite disposal alternative is
approximately $2,500,000. The detailed cost estimate and assumptions are included in
Appendix B.

4.3.3.4 Consolidation and Capping

The consolidation and capping alternative would consist of:

® Excavation of approximately 13,000 cy of soil from the five dioxin PRAs
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® Excavation of material from the cap location, an area of approximately 58,000
square feet to a depth of approximately 6 to 6.5 feet

® Backfilling the five dioxin PRAs with clean fill material and/or regrading the area

® Consolidating and capping the dioxin-impacted soil.

The cap/cell area will also need to be surveyed and a deed restriction and land use
covenants would be placed on that area. Land use restrictions are necessary to protect
present or future human health or safety or the environment as a result of the presence
on the land of hazardous materials. DTSC will remain as the lead agency in the
determination of what land use restrictions are necessary.

Consolidation and capping of the dioxin-impacted material received a high ranking for
protection of human health and compliance with ARARs. However, since the cap
would require maintenance, it was ranked as having a medium long-term effectiveness
and permanence. It received a medium rank for short-term effectiveness due to the
potential for short-term worker or environmental exposure during implementation, and
a medium ranking for reduction in toxicity, mobility, or volume because once placed in
a cap, the dioxin would be less mobile but would have the same volume and toxicity.
Capping and consolidation is technically feasible and received a medium ranking for
implementability due to operation and maintenance requirements. State acceptance
was ranked as medium-to-high because capping has been shown to be effective, but
again does require Operation and Maintenance. Community acceptance was ranked
as low-to-moderate, because the dioxin-impacted material would remain onsite. Some
community members might be uncomfortable with this approach; however, others have
expressed a desire to reduce trucking, and thus, reduce the carbon footprint of the
project.

The estimated 30-year present worth cost in 2007 dollars for the consolidation and

capping alternative is approximately $1,500,000. The detailed cost estimate and
assumptions are included in Appendix B.
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5. Recommend ed Alternatives

The recommended alternatives for each of the PRAs are discussed below. Appendix B
provides the cost estimates and assumptions, which were prepared for the evaluation
of alternatives. Additional details regarding implementation of the alternatives are
provided in Appendix C. Note that all alternatives would include land use restrictions
that would prevent sensitive uses (such as residences, hospitals, day care facilities,
schools, etc.). Where contaminants are left in place at levels above residential
screening levels and/or determined background levels, land use restrictions must be
established. Land use restrictions are necessary to protect present or future human
health or safety or the environment as a result of the presence on the land of
hazardous materials. Such land use restrictions are consistent with the planned future
use of the area as a coastal trail and park and the terms of the land transfer. DTSC will
remain as the lead agency in the determination of what land use restrictions are
necessary.

5.1 Operable Unit A North — Glass Beach 2

Based on the nine evaluation criteria, removal and offsite disposal is the recommended
alternative for the Lead PRA in OU-A North — Glass Beach 2. The proposed excavation
limits are the Lead PRA boundaries as shown on Figure 4-1. The PRA would be
excavated to a depth of approximately 2 feet bgs, resulting in approximately 140 cy of
soil. The excavated material will be California Hazardous Waste and will be transported
to the Class | Waste Management, Inc. Kettleman Hills Landfill in Kettleman City,
California.

Because the work will occur within 20 feet of the coastal bluffs, small equipment (e.g.,
rubber-tired backhoes) will be used. There are no subsurface or overhead utilities in
the vicinity of the proposed Glass Beach 2 excavation area (BBL, 2006). Construction
methodologies, permit compliance, cultural resource monitoring, and other required
monitoring and conditions are discussed in Appendix C.

5.2  Operable Unit A North — Scrap Yard

Based on the nine evaluation criteria, removal and offsite disposal is the recommended
alternative for the PCB PRA in OU-A North — Scrap Yard. The proposed excavation
limits are the PCB PRA boundaries as shown on Figure 4-3. The PRA would be
excavated to a depth of approximately 1 foot bgs, resulting in approximately 990 cy of
soil. The excavated material is non-hazardous and will be transported to Allied Waste
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Services Keller Canyon Landfill in Pittsburg, California (Keller Canyon; a Class |I,
Subtitle D permitted landfill).

Because the work will occur within 20 feet of the coastal bluffs, small equipment (e.qg.,
rubber-tired backhoes) will be used. There is a subsurface fire protection line along the
east side of the proposed excavation (BBL, 2006). If the fire protection line (or other
subsurface lines) is identified as transite piping, certified asbestos-containing materials
(ACM) staff and contractors will manage and dispose of the piping in accordance with
appropriate ACM regulations. Management and disposal procedures are discussed in
Appendix C. No other subsurface utilities are located in the vicinity of the proposed
Scrap Yard excavation area. Construction methodologies, permit compliance, cultural
resource monitoring, and other required monitoring and conditions are discussed in
Appendix C.

5.3D ioxin Areas

Based on the nine evaluation criteria, consolidation and capping is the recommended
alternative for the dioxin PRAs in Glass Beach 2 and OU-A North Parcel 10 Fill Area.
The proposed excavation limits are the boundaries of the dioxin PRAs as shown on
Figures 4-2 and 4-4; the potential location for the consolidation cell is shown and
discussed in Appendix C. The PRAs would be excavated to depths ranging from 2to 5
feet bgs, resulting in approximately 13.000 cy of soil with elevated dioxin. The
excavated material is non-hazardous waste and will be placed in a cell approximately
10 feet in depth and one and a half acres in size with a PVC liner on the bottom and a
geosynthetic clay liner on top (Figure 4-2). The surface layer will include a vegetated
soil cap or asphalt.

The excavation limits are expected to be setback at least 20 feet from the coastal
bluffs; thus, heavy equipment can be used. There are no known subsurface utilities
located in Glass Beach 2 and Parcel 10 with exception of an inactive terracotta storm
drain in Parcel 10. Construction methodologies, permit compliance, cultural resource
monitoring, and other required monitoring and conditions are discussed in Appendix C.

5.4 Areas Unlikely to Require Deed Restriction Following Remediation
The PRAs were identified based on areas where there were at least two adjacent
locations where concentrations exceeded 10 times screening levels or based on other

performance-based factors. The proposed remediation involves removal of the soil
within the PRAS to meet recreational use RBTLs only. Additionally, the areas outside
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the PRAs within those AQIs and the other AOIs within OU-A contain the COCs and
other chemicals at levels slightly exceeding residential screening levels. Because these
areas did not show unacceptable risk in the risk assessment in the Rl Report based on
a future recreational use scenario, they were not proposed for action. Therefore, these
areas require a deed restriction. However, following remediation, there likely will be
three areas where all chemicals in soil will be below CHHSLs and/or background
levels. These areas will not require a deed restriction and are shown on Figure 5-1.

One area is in the southern portion of OU-A North, consisting of the southern part of
Glass Beach 3 and the Former Scrap Yard portion of Parcel 3. The second area is in
the northern portion of OU-A South, consisting of the northernmost part of Parcels 10
and 8 and wrapping around the Johnson Property and the City of Fort Bragg
Wastewater Treatment Plant. The third area is in the southernmost portion of Operable
Unit B South, consisting principally of the southern part of Parcel 8 just north of the
North Noyo Point Road Dwellings.
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6. Implementation, Reporting, and Schedule

6.1Im plementation

Appendix C contains the Implementation Plan for the recommended alternatives,
including the following items:

®* Adiscussion of existing plans and permits as well as additional permitting
requirements that will be satisfied prior to project initiation

® Contractor health and safety

® Mobilization and site preparation

® FErosion and sedimentation controls

® Biological and cultural resource monitoring

® Avoidance of and minimization of exposure to geological instability

® General excavation procedures and soil management

® Capping methodology and procedures

® Dust control and environmental monitoring (including an air monitoring plan)

®* The verification soil sampling program and waste characterization

® Procedures for offsite disposal and consolidation of soils

® Equipment decontamination procedures

® Excavation backfilling and site restoration

® Description of the transportation plan

®*  Project duration, work hours, and schedule
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* A brief description of operations and maintenance for the consolidate/cap
alternative.

6.2 Rep orting

Following implementation of the remedial action, a report documenting the remedial
action will be submitted. The completion report will be submitted within 4 weeks of
receipt of the final analytical data and post-grade surveys.

6.3 Sc  hedule

The proposed schedule for the activities related to the RAP and remediation activities
includes a public review period starting in March 2008 and extending 30 days. A public
meeting will be held during the public review period to discuss the planned remedial
activities. Public comments will be addressed and the RAP will be finalized in April
2008.

Implementation of the recommended alternatives is anticipated to last a total of
approximately four to five months. Based on the schedule for public review and the
need to obtain permits (see Appendix C), it is anticipated that remedial construction
activities will proceed in mid-to-late June 2008. The removal and offsite disposal of the
Lead and PCB PRAs in OU-A North is anticipated to take approximately one to two
weeks. The consolidation and capping of the dioxin PRAs is anticipated to take
approximately three months. The remainder of the allocated time is for mobilization,
site restoration, and demobilization.
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g

Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =

Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)

OU-A North

Glass Beach 1
1 GTB-1.1 1/16/2006 2 2.5
1 GTB-1.1 1/16/2006 6 6.5
1 GTB-1.2 1/16/2006 2 2.5
1 GTB-1.2 1/16/2006 11 11.5
1 GTB-1.3 1/16/2006 2 2.5
1 GTB-1.3 1/16/2006 6 6.5
1 OUA-HA-030 | 5/21/2007 0 0.5
1 OUA-HA-030 5/21/2007 1 1.5
1 OUA-HA-031 5/21/2007 0 0.5
1 OUA-HA-031 5/21/2007 1 1.5
1 OUA-HA-032 5/21/2007 0 0.5
1 OUA-HA-032 5/21/2007 0.5 1
1 OUA-HA-033 | 5/21/2007 0 0.5
1 P1-1 3/12/2003 0 0.5
1 P1-1 3/12/2003 4 4.5
1 P1-2 3/12/2003 0 0.5
1 P1-2 3/12/2003 4 4.5
1 P1-3 3/12/2003 1 1.5
1 P1-3 3/12/2003 5 55
1 P1-4 3/12/2003 0 0.5
1 P1-5 3/12/2003 0 0.5
1 P1-5 3/12/2003 4 4.5

Between Glass Beach 1 and 2
1 OUA-HA-014 5/15/2007 0 0.5
1 OUA-HA-014 5/15/2007 1 1.5
1 OUA-HA-014 5/24/2007 1 1.5
1 OUA-HA-015 5/15/2007 0 0.5
1 OUA-HA-015 5/15/2007 1 1.5
1 OUA-HA-015 5/24/2007 1 1.5
1 OUA-HA-016 5/15/2007 0 0.5
1 OUA-HA-016 5/15/2007 1 1.5
1 OUA-HA-016 5/24/2007 1 1.5
1 OUA-HA-070 7/19/2007 0 0.5
1 OUA-HA-070 7/19/2007 1 1.5

Glass Beach 2
1 GTB-1.4 1/16/2006 2 2.5
1 GTB-1.4 1/16/2006 6 6.5
1 GTB-1.5 1/16/2006 2 2.5
1 GTB-1.5 1/16/2006 5 55
1 GTB-1.6 1/16/2006 2 2.5
1 GTB-1.6 1/16/2006 6 6.5
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TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)

1 OUA-HA-026 5/18/2007 0 0.5

1 OUA-HA-026 5/18/2007 1 1.5

1 OUA-HA-026 5/21/2007 1 1.5

1 OUA-HA-027 5/18/2007 0 0.5

1 OUA-HA-027 5/18/2007 1 1.5

1 OUA-HA-027 5/21/2007 0 0.5

1 OUA-HA-028 5/18/2007 0 0.5

1 OUA-HA-028 5/18/2007 1 1.5

1 OUA-HA-028 5/21/2007 0 0.5

1 OUA-HA-029 | 5/22/2007 0 0.5 e

1 OUA-HA-029 5/22/2007 1 1.5

1 OUA-HA-046 6/9/2007 0 0.5

1 OUA-HA-046 6/9/2007 1 1.5

1 OUA-HA-047 6/9/2007 0 0.5

1 OUA-HA-047 6/9/2007 1 1.5

1 OUA-HA-048 6/9/2007 0 0.5

1 OUA-HA-048 6/9/2007 1 1.5

1 OUA-HA-048 6/26/2007 2 2.5

1 OUA-HA-048 7/26/2007 2 2.5

1 OUA-HA-068 7/19/2007 0 0.5

1 OUA-HA-068 7/19/2007 1 1.5

1 OUA-HA-068 7/19/2007 1.5 2

1 OUA-HA-068 7/26/2007 2 2.5

1 OUA-HA-069 7/19/2007 0 0.5

1 OUA-HA-069 7/19/2007 1 1.5

1 OUA-HA-071 7/19/2007 0 0.5

1 OUA-HA-071 7/19/2007 1 1.5

1 OUA-HA-072 7/19/2007 0 0.5

1 OUA-HA-072 7/19/2007 1 1.5

1 OUA-HA-081 | 12/14/2007 0 0.5 e

1 OUA-HA-081 12/14/2007 1 1.5

1 OUA-HA-082 12/14/2007 0 0.5

1 OUA-HA-082 12/14/2007 1 1.5

1 P1-6 3/12/2003 1 1.5

1 P1-6 3/12/2003 5 55

1 P1-7 3/12/2003 1 1.5

1 P1-7 3/12/2003 5 55

1 P1-8 3/12/2003 1 1.5

1 P1-8 3/12/2003 5 55

1 P1-9 3/12/2003 1 1.5

1 P1-9 3/12/2003 5 55
072711266 Final OU-A RAP Sect 2 Tables.xIs
8/25/2008 ARCADIS BBL 20f12




TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g

Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =

Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)

Between Glass Beach 2 and 3
1 OUA-HA-017 5/16/2007 0 0.5
1 OUA-HA-018 5/16/2007 0 0.5
1 OUA-HA-018 5/16/2007 1 1.5
1 OUA-HA-018 5/29/2007 1 1.5
1 OUA-HA-019 5/16/2007 0 0.5
1 OUA-HA-019 5/16/2007 1 1.5
1 OUA-HA-073 7/20/2007 0 0.5
1 OUA-HA-073 7/20/2007 1 1.5

Glass Beach 3
1 GTB-1.7 1/16/2006 0 0.5
1 GTB-1.7 1/16/2006 4 4.5
1 GTB-1.7 1/16/2006 9 9.5
1 GTB-1.8 1/16/2006 0 0.5
1 GTB-1.8 1/16/2006 4 4.5
1 GTB-1.8 1/16/2006 7.5 8
1 GTB-1.9 1/17/2006 2 2.5
1 GTB-1.9 1/17/2006 6 6.5
1 GTB-1.9 1/17/2006 9 9.5
1 OUA-HA-020 5/16/2007 0 0.5
1 OUA-HA-020 5/16/2007 1 1.5
1 OUA-HA-020 5/29/2007 1 1.5
1 OUA-HA-021 5/17/2007 0 0.5
1 OUA-HA-021 5/17/2007 1 1.5
1 OUA-HA-022 | 5/17/2007 0 0.5 N
1 OUA-HA-022 5/17/2007 1 1.5
1 OUA-HA-022 5/29/2007 1 1.5
1 OUA-HA-023 5/17/2007 0 0.5
1 OUA-HA-023 5/17/2007 1 1.5
1 OUA-HA-023 5/29/2007 1 1.5
1 OUA-HA-044 6/11/2007 0 0.5
1 OUA-HA-044 6/11/2007 1 1.5
1 OUA-HA-045 6/11/2007 0 0.5
1 OUA-HA-045 6/11/2007 1 1.5
1 OUA-HA-074 7/20/2007 0 0.5
1 OUA-HA-074 7/20/2007 1 1.5
1 OUA-HA-075 7/20/2007 0 0.5
1 OUA-HA-075 7/20/2007 1 1.5
1 P1-10 3/12/2003 1 1.5
1 P1-10 3/12/2003 5 55
1 P1-11 3/12/2003 1 1.5
1 P1-11 3/12/2003 5 55
1 P1-12 3/13/2003 0 0.5
1 P1-12 3/13/2003 4 4.5
1 P1-13 3/13/2003 0 0.5
1 P1-13 3/13/2003 4 4.5
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) 8 (=)
1 P1-14 3/13/2003 0 0.5
1 P1-14 3/13/2003 4 4.5
1 P1-15 3/13/2003 0 0.5
1 P1-15 3/13/2003 4 4.5
East of Glass Beach 3
1 OUA-HA-024 5/17/2007 0 0.5
1 OUA-HA-024 5/17/2007 1 1.5
1 OUA-HA-024 5/23/2007 0 0.5
1 OUA-HA-024 5/29/2007 1 1.5
1 OUA-HA-025 5/17/2007 0 0.5
1 OUA-HA-025 5/17/2007 1 1.5
1 OUA-HA-025 5/23/2007 0 0.5
1 OUA-HA-025 5/29/2007 1 1.5
Parcel 3 Scrap Yard/Geophysical Anomaly Area
3 GTB-1.10 1/17/2006 2 2.5
3 GTB-1.10 1/17/2006 6 6.5
3 GTB-1.11 1/17/2006 2 2.5
3 GTB-1.11 1/17/2006 6 6.5
3 GTB-1.12 1/17/2006 2 2.5
3 GTB-1.12 1/17/2006 6 6.5
3 OUA-HA-001 5/10/2007 0 0.5
3 OUA-HA-002 5/10/2007 0 0.5
3 OUA-HA-003 5/10/2007 0 0.5
3 OUA-HA-004 5/10/2007 0 0.5
3 OUA-HA-005 5/10/2007 0 0.5
3 OUA-HA-006 5/10/2007 0 0.5
3 OUA-HA-006 6/9/2007 1 1.5
3 OUA-HA-007 5/10/2007 0 0.5
3 OUA-HA-049 6/9/2007 0 0.5
3 OUA-HA-050 6/9/2007 0 0.5
3 OUA-HA-051 6/9/2007 0 0.5
3 OUA-HA-052 6/9/2007 0 0.5
3 OUA-HA-053 6/9/2007 0 0.5
3 OUA-HA-054 | 6/9/2007 0 0.5 R
3 OUA-HA-055 6/9/2007 0 0.5
3 OUA-HA-056 6/9/2007 0 0.5
3 OUA-HA-057 6/9/2007 0 0.5
3 OUA-TP-002 4/18/2007 0 0.5
3 OUA-TP-008 | 4/18/2007 0 0.4 B
3 OUA-TP-016 4/18/2007 0 0.2
3 OUA-TP-016 4/18/2007 0.2 0.4
3 OUA-TP-018 | 4/18/2007 0 0.5 H
3 OUA-TP-018 4/18/2007 0.8 1
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TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)
3 OUA-TP-019 | 4/18/2007 0 0.2 R
3 OUA-TP-019 4/18/2007 0.6 0.8
3 OUA-TP-019 5/1/2007 0.1 0.2
3 OUA-TP-025 4/18/2007 0.1 0.5
3 OUA-TP-028 4/18/2007 0 0.4
3 OUA-TP-029 4/18/2007 0 0.5
3 OUA-TP-030 4/18/2007 0 0.4
3 OUA-TP-030 4/18/2007 0.5 0.7
3 OUA-TP-031 4/18/2007 0 0.4
3 OUA-TP-032 4/18/2007 0 0.4
3 OUA-TP-033 4/18/2007 0 0.5
3 OUA-TP-034 4/18/2007 0 0.4
3 OUA-TP-035 4/18/2007 0 0.4
3 OUA-TP-035 4/18/2007 0.4 0.9
3 OUA-TP-036 4/18/2007 0 0.5
3 P3-1 3/14/2003 0 0.5
3 P3-2 3/14/2003 0 0.5
3 P3-3 3/14/2003 0 0.5
3 P3-PH10 7/21/2004 0.5 1
3 P3-PH11 7/21/2004 0.5 1
3 P3-PH11 7/21/2004 4.5 5
OU-A South
Parcel 6 and 8 Coastline
6 OUA-DP-029 6/2/2007 0 0.5
6 OUA-DP-029 6/2/2007 5.7 6.7
6 OUA-DP-029 6/2/2007 8 9
6 OUA-DP-030 6/2/2007 0 0.5
6 OUA-DP-030 6/2/2007 5 6
8 OUA-HA-034 5/22/2007 0 0.5
8 OUA-HA-034 5/23/2007 0 0.5
8 OUA-HA-034 5/23/2007 1 1.5
8 OUA-HA-035 5/22/2007 0 0.5
8 OUA-HA-035 5/22/2007 2 2.5
8 OUA-HA-035 5/23/2007 0 0.5
8 OUA-HA-035 5/29/2007 2 2.5
8 OUA-HA-036 5/22/2007 0 0.5
8 OUA-HA-036 5/22/2007 1 1.5
8 OUA-HA-036 5/23/2007 0 0.5
8 OUA-HA-036 5/29/2007 1 1.5
8 OUA-HA-037 5/22/2007 0 0.5
8 OUA-HA-037 5/22/2007 1 1.5
8 OUA-HA-038 5/23/2007 0 0.5
8 OUA-HA-039 5/22/2007 0 0.5
8 OUA-HA-039 5/23/2007 0 0.5
8 OUA-HA-039 5/29/2007 1 1.5
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g

Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =

Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) 8 (=)

North of Parcel 8 Clinker Area
8 OUA-DP-031 6/4/2007 0 0.5
8 OUA-DP-031 6/4/2007 3 4
8 OUA-DP-031 6/4/2007 6 7
8 OUA-DP-032 6/4/2007 0 0.5
8 OUA-DP-032 6/4/2007 2.5 3.5
8 OUA-DP-033 6/4/2007 0 0.5
8 OUA-DP-033 6/4/2007 4 5
8 OUA-DP-034 6/4/2007 0 0.5
8 OUA-DP-034 6/4/2007 2 2.7

Parcel 8 Clinker/Fill Area
8 DP-8.5 1/24/2006 2.5 3
8 DP-8.5 1/24/2006 3 3.5
8 DP-8.5 1/24/2006 5.5 6
8 DP-8.6 1/24/2006 2.5 3
8 DP-8.6 1/24/2006 5 5.5
8 DP-8.7 1/24/2006 2 2.5
8 DP-8.7 1/24/2006 5 5.5
8 DP-8.8 1/24/2006 2 2.5
8 DP-8.8 1/24/2006 5 55
8 DP-8.9 1/24/2006 2.5 3
8 DP-8.9 1/24/2006 5 55
8 HSA-8.6 12/6/2005 0.5 1
8 HSA-8.6 12/6/2005 5 55
8 HSA-8.7 12/6/2005 0.5 1
8 HSA-8.7 12/6/2005 1 1.5
8 HSA-8.7 12/6/2005 5 55
8 HSA-8.8 12/6/2005 0.5 1
8 HSA-8.8 12/6/2005 1 1.5
8 HSA-8.8 12/6/2005 5 55
8 OUA-DP-035 6/4/2007 0 0.5
8 OUA-DP-035 6/4/2007 3.5 4.5
8 OUA-DP-036 6/4/2007 0 0.5
8 OUA-DP-036 6/4/2007 4.5 55
8 OUA-DP-037 6/5/2007 0 0.5
8 OUA-DP-037 6/5/2007 2.5 3.5
8 OUA-DP-038 6/5/2007 0 0.5
8 OUA-DP-038 6/5/2007 4 5
8 OUA-DP-039 6/5/2007 0 0.5
8 OUA-DP-039 6/5/2007 4 5
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TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)
Parcel 10 Geophysical Anomaly/Clinker Area
10 DP-10.1 1/25/2006 1 1.5
10 DP-10.1 1/25/2006 5 55
10 DP-10.1 1/25/2006 5.5 6
10 DP-10.1 1/25/2006 9.5 10
10 DP-10.2 1/26/2006 1 1.5
10 DP-10.2 1/26/2006 5 5.5
10 DP-10.2 1/26/2006 9.5 10
10 DP-10.3 1/25/2006 1 1.5
10 DP-10.3 1/25/2006 5 55
10 DP-10.3 1/25/2006 5.5 6
10 DP-10.3 1/25/2006 9.5 10
10 DP-10.4 1/26/2006 1 1.5
10 DP-10.4 1/26/2006 5 55
10 DP-10.4 1/26/2006 9.5 10
10 DP-10.5 1/25/2006 1 1.5
10 DP-10.5 1/25/2006 5 55
10 DP-10.5 1/25/2006 9.5 10
10 DP-10.6 1/26/2006 1 1.5
10 DP-10.6 1/26/2006 1.5 2
10 DP-10.6 1/26/2006 5 55
10 DP-10.6 1/26/2006 9.5 10
10 DP-10.7 1/25/2006 1 1.5
10 DP-10.7 1/25/2006 5 55
10 DP-10.7 1/25/2006 5.5 6
10 DP-10.7 1/25/2006 9.5 10
10 DP-10.8 1/25/2006 1 1.5
10 DP-10.9 1/26/2006 1 1.5
10 DP-10.9 1/26/2006 5 55
10 DP-10.9 1/26/2006 9.5 10
10 DP-10.10 1/25/2006 1 1.5
10 DP-10.10 1/25/2006 5 55
10 DP-10.10 1/25/2006 9.5 10
10 GTB-10.1 1/17/2006 2 2.5
10 GTB-10.1 1/17/2006 6 6.5
10 GTB-10.2 1/17/2006 2 2.5
10 GTB-10.2 1/17/2006 5 55
10 GTB-10.3 1/17/2006 2 2.5
10 GTB-10.3 1/17/2006 5 55
10 OUA-DP-001 5/29/2007 0 0.5
10 OUA-DP-001 5/29/2007 2.5 3
10 OUA-DP-002 5/29/2007 0 0.5
10 OUA-DP-002 5/29/2007 2.5 3
10 OUA-HA-040 | 5/23/2007 2 2.5
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g

Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =

Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)
10 OUA-HA-041 5/23/2007 0 0.5
10 OUA-HA-041 5/23/2007 1 1.5
10 OUA-HA-041 5/23/2007 2 2.5
10 OUA-HA-042 5/23/2007 0 0.5
10 OUA-HA-042 5/23/2007 1 1.5
10 OUA-HA-042 5/23/2007 2 2.5
10 OUA-HA-043 | 5/23/2007 0 0.5
10 OUA-HA-043 5/23/2007 1 1.5
10 OUA-HA-043 | 5/23/2007 2 2.5
10 OUA-TP-041 4/20/2007 0 0.5
10 OUA-TP-041 4/20/2007 4 4.5
10 OUA-TP-041 4/20/2007 7 7.5
10 OUA-TP-043 5/1/2007 0 0.5
10 OUA-TP-043 5/2/2007 2.5 2.6
10 OUA-TP-043 5/2/2007 3 3.5
10 OUA-TP-043 5/2/2007 5 55
10 OUA-TP-053 5/3/2007 0 0.5
10 OUA-TP-053 5/3/2007 1.5 2
10 OUA-TP-064 5/4/2007 0 0.5
10 OUA-TP-064 5/4/2007 0.8 1.3
10 OUA-TP-072 4/24/2007 0 0.5
10 OUA-TP-072 4/24/2007 0.8 1.2
10 OUA-TP-072 4/24/2007 2 2.5
10 OUA-TP-074 4/24/2007 0 0.5
10 OUA-TP-074 4/24/2007 2 2.5
10 OUA-TP-075 4/23/2007 0 0.5
10 OUA-TP-075 4/23/2007 3 3.5
10 OUA-TP-077 4/23/2007 0 0.5
10 OUA-TP-077 4/23/2007 3 3.5
10 OUA-TP-080 4/24/2007 0 0.5
10 OUA-TP-080 4/24/2007 3 3.5
10 OUA-TP-087 5/8/2007 0 0.5
10 OUA-TP-087 5/8/2007 1.5 2
10 OUA-TP-089 5/8/2007 0 0.5
10 OUA-TP-089 5/8/2007 1 1.5
10 P10-PH2 3/17/2003 4 4.5

Parcel 10 Fill Area
10 MW-10.1 12/17/2003 5 55
10 MW-10.1 12/17/2003 9.5 10
10 MW-10.1 12/17/2003 14.5 15
10 MW-10.2 12/17/2003 5 55
10 MW-10.3 12/17/2003 5 5.5
10 MW-10.4 12/17/2003 5 5.5
10 MW-10.4 12/17/2003 10 10.5
10 MW-10.4 12/17/2003 14 14.5
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) 8 (=)

10 OUA-DP-003 5/30/2007 0 0.5

10 OUA-DP-003 5/30/2007 3 3.5

10 OUA-DP-004 5/31/2007 0 1

10 OUA-DP-004 5/31/2007 3 4

10 OUA-DP-005 5/30/2007 0 0.5

10 OUA-DP-005 5/30/2007 2 3

10 OUA-DP-005 5/30/2007 7.5 8

10 OUA-DP-006 | 5/30/2007 2 3 e

10 OUA-DP-006 5/31/2007 0 1

10 OUA-DP-006 5/31/2007 5 5.5

10 OUA-DP-006 5/31/2007 10 12

10 OUA-DP-007 5/30/2007 0 0.5

10 OUA-DP-007 5/30/2007 3 4

10 OUA-DP-008 5/31/2007 0 1

10 OUA-DP-008 5/31/2007 7.5 9

10 OUA-DP-008 5/31/2007 15.5 16.5

10 OUA-DP-009 5/30/2007 0 0.5

10 OUA-DP-009 5/30/2007 2 3

10 OUA-DP-009 5/30/2007 8.5 9

10 OUA-DP-009 5/30/2007 10.5 11

10 OUA-DP-009 5/30/2007 11 11.5

10 OUA-DP-010 5/30/2007 0 0.5

10 OUA-DP-010 5/30/2007 5.5 6

10 OUA-DP-010 5/30/2007 8.5 9

10 OUA-DP-011 5/31/2007 0 1

10 OUA-DP-011 5/31/2007 2 3

10 OUA-DP-011 5/31/2007 7.5 8

10 OUA-DP-011 5/31/2007 10 11.5

10 OUA-DP-012 5/30/2007 0 0.5

10 OUA-DP-012 5/30/2007 5 55

10 OUA-DP-012 5/30/2007 10 10.5

10 OUA-DP-013 5/31/2007 0 1

10 OUA-DP-013 5/31/2007 3 4

10 OUA-DP-013 5/31/2007 5 6.5

10 OUA-DP-013 5/31/2007 10 11.5

10 OUA-DP-014 | 6/1/2007 0 0.5 e

10 OUA-DP-014 6/1/2007 4 5

10 OUA-DP-014 6/1/2007 12.5 13

10 OUA-DP-014 6/1/2007 17.5 19

10 OUA-DP-015 6/2/2007 0 0.5

10 OUA-DP-015 6/2/2007 3 4

10 OUA-DP-015 6/2/2007 6 7

10 OUA-DP-016 |  6/1/2007 0 0.5 -

10 OUA-DP-016 6/1/2007 6 7

10 OUA-DP-016 6/1/2007 13.5 14.5

10 OUA-DP-017 6/1/2007 0 0.5

10 OUA-DP-017 6/1/2007 5 5.5

10 OUA-DP-018 6/1/2007 0 0.5

10 OUA-DP-018 6/1/2007 4 5
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SAMPLE MATRIX - SOIL

TABLE 2-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g

Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =

Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)
10 OUA-DP-018 6/1/2007 7.5 8.5
10 OUA-DP-019 6/1/2007 0 0.5
10 OUA-DP-019 6/1/2007 3 4
10 OUA-DP-020 6/2/2007 0 0.5
10 OUA-DP-020 6/2/2007 55 6.5
10 OUA-DP-020 6/2/2007 10 115
10 OUA-HA-011 5/14/2007 0 0.5
10 OUA-HA-058 7/17/2007 0 0.5
10 OUA-HA-058 | 7/17/2007 2.5 3 e
10 OUA-HA-058 7/17/2007 4 4.5
10 OUA-HA-059 7/18/2007 0 0.5
10 OUA-HA-059 7/18/2007 2 2.5
10 OUA-HA-059 7/18/2007 4.5 5
10 OUA-HA-060 7/18/2007 0 0.5
10 OUA-HA-060 7/18/2007 2.5 3
10 OUA-HA-060 7/18/2007 4.5 5
10 OUA-HA-061 7/18/2007 0 0.5
10 OUA-HA-061 7/18/2007 2 2.5
10 OUA-HA-061 7/18/2007 4.5 5
10 OUA-HA-062 7/18/2007 0 0.5
10 OUA-HA-062 7/18/2007 2.5 3
10 OUA-HA-062 7/18/2007 4.5 5
10 OUA-HA-063 7/19/2007 0 0.5
10 OUA-HA-063 7/19/2007 2.5 3
10 OUA-HA-063 7/19/2007 4.5 5
10 OUA-HA-064 7/18/2007 0 0.5
10 OUA-HA-064 7/18/2007 2.5 3
10 OUA-HA-064 7/18/2007 3.5 4
10 OUA-HA-065 7/19/2007 0 0.5
10 OUA-HA-065 7/19/2007 3 3.5
10 OUA-HA-065 7/19/2007 4.5 5
10 OUA-HA-066 7/18/2007 0 0.5
10 OUA-HA-066 7/18/2007 2.5 3
10 OUA-HA-066 7/19/2007 3.5 4
10 OUA-HA-067 7/18/2007 0 0.5
10 OUA-HA-067 7/18/2007 2 2.5
10 OUA-HA-067 7/18/2007 4.5 5
10 OUA-HA-076 8/10/2007 0 0.5
10 OUA-HA-076 8/10/2007 0 0.5
10 OUA-HA-077 8/10/2007 0 0.5
10 OUA-HA-077 8/10/2007 0 0.5
10 OUA-HA-078 8/10/2007 0 0.5
10 OUA-HA-078 8/10/2007 0 0.5
10 OUA-HA-078 8/10/2007 2 3
10 OUA-HA-078 8/10/2007 2 3
10 OUA-HA-078 8/10/2007 4.5 5
10 OUA-HA-078 8/10/2007 4.5 5
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TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) § & 9 E 5) &_’ (=)
10 OUA-HA-079 8/10/2007 0 0.5
10 OUA-HA-079 8/10/2007 0 0.5
10 OUA-HA-079 8/10/2007 2 3
10 OUA-HA-079 8/10/2007 2 3
10 OUA-HA-079 8/10/2007 4.5 5
10 OUA-HA-079 8/10/2007 4.5 5
10 OUA-HA-080 8/10/2007 0 0.5
10 OUA-HA-080 8/10/2007 0 0.5
10 OUA-HA-080 8/10/2007 2 3
10 OUA-HA-080 8/10/2007 2 3
10 OUA-HA-080 8/10/2007 4.5 5
10 OUA-HA-080 8/10/2007 4.5 5
10 OUA-HA-086 | 12/14/2007 0 0.5 e
10 OUA-HA-086 | 12/14/2007 2 2.5
10 OUA-HA-086 | 12/14/2007 4.5 5
10 OUA-HA-087 12/14/2007 0 0.5
10 OUA-HA-087 12/14/2007 2 2.5
10 OUA-HA-087 12/14/2007 3.5 4
10 P10-PH3 3/17/2003 4.5 5
10 P10-PH7 3/18/2003 8.5 9
10 P10-PH9 3/18/2003 8 8.5
10 P10-PH11 3/18/2003 8.5 9
10 P10-PH12 3/18/2003 3 3.5
10 P10-PH13 3/18/2003 9 9.5
10 P10-PH14 3/18/2003 9 9.5
10 P10-PH15 3/18/2003 10 10.5
10 P10-PH17 3/18/2003 10 10.5
10 P10-PH18 3/18/2003 10 10.5
10 P10-PH20 3/18/2003 7 7.5
10 P10-PH22 3/18/2003 3 3.5
10 P10-PH26 3/19/2003 2 2.5
Former Railroad Tracks
10 OUA-HA-012 | 5/15/2007 0 0.5 R
10 OUA-HA-012 5/15/2007 1 1.5
10 OUA-HA-013 5/15/2007 0 0.5
10 OUA-HA-013 5/15/2007 1 1.5
10 OUA-HA-083 | 12/14/2007 0 0.5 R
10 OUA-HA-083 | 12/28/2007 1.5 2
10 OUA-HA-084 | 12/14/2007 0 0.5
10 OUA-HA-085 | 12/14/2007 0 0.5
10 OUA-HA-088 | 12/28/2007 0 0.5
10 OUA-HA-089 | 12/28/2007 0 0.5
10 OUA-HA-090 | 12/28/2007 0 0.5
072711266 Final OU-A RAP Sect 2 Tables.xls
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TABLE 2-1
SAMPLE MATRIX - SOIL

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Operable Unit/ Start Depth | End Depth | o % o g
Area of Interest/ Date (Revised) (Revised) | E |z |QO| T |O|m =
Parcel # Location Collected (feet bgs) (feet bgs) é’ & 9 E 5) &_’ (=)
Blowhole
10 OUA-HA-008 | 5/14/2007 0 0.5
10 OUA-HA-009 | 5/14/2007 0 0.5
10 OUA-HA-009 5/14/2007 1 1.5
10 OUA-HA-010 5/14/2007 0 0.5
10 OUA-HA-010 5/14/2007 1 1.5
Parcel 8 Fill Area
8 OUA-DP-021 6/2/2007 0 0.5
8 OUA-DP-021 6/2/2007 3 4
8 OUA-DP-022 6/3/2007 0 0.5
8 OUA-DP-022 6/3/2007 3 4
8 OUA-DP-022 6/3/2007 5 6
8 OUA-DP-023 6/3/2007 0 0.5
8 OUA-DP-023 6/3/2007 5 6
8 OUA-DP-023 6/3/2007 7.5 8.5
8 P8-PH1 3/17/2003 4 4.5
8 P8-PH3 3/17/2003 4 4.5
8 P8-T1 3/17/2003 2 4
8 P8-T2 3/17/2003 1 10
North of Native American Homes
8 OUA-DP-024 6/6/2007 0 0.5
8 OUA-DP-024 6/6/2007 2.5 3
8 OUA-DP-025 6/6/2007 0 0.5
8 OUA-DP-025 6/6/2007 2.5 3
8 OUA-DP-026 6/3/2007 0 0.5
8 OUA-DP-026 6/3/2007 2 3
8 OUA-DP-027 6/3/2007 0 0.5
8 OUA-DP-027 6/3/2007 2 3
8 OUA-DP-028 6/3/2007 0 0.5
8 OUA-DP-028 6/3/2007 2.5 3.5

Notes:
Color coding is assigned as follows:
Not analyzed
All non-detect
One or more analyte detected < preferred screening level
One or more analyte detected > preferred screening level and < 10 times screening level

N One or more analyte detected 10 times screening level

Depths adjusted to represent true soil surface if asphalt or gravelffill layer was present at the surface.
bgs = below ground surface

PAH = Polycyclic Aromatic Hydrocarbons
PAH-SIM = EPA Method 8270C-SIM, which provides lower reporting limits for PAH
PCB = Polychlorinated Biphenyl
SVOC = Semi-volatile Organic Compounds
Some SVOC analyses include PAHSs - see Appendix A of the RI Report
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds
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Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

TABLE 2-2
SAMPLE MATRIX - GROUNDWATER (Monitoring Well and Grab Groundwater)

0 » 2
3 7|2 )
= IEINNE
_ ® = °o|5|8|&5|%
Operable Unit/ = oo |L|S|5|E|E
Area of Interest/ Date § T|lo|lz|O0|m|m|%|alcE
Parcel # Matrix Location ID | Collected | & | & 8 T1al8181818| 5
OU-A North
Glass Beach 1
1 Groundwater P1-1 03/12/03
1 Groundwater P1-2 03/12/03
1 Groundwater P1-5 03/12/03
OU-A South
Parcel 10 Fill Area
10 Groundwater MW-10.1 01/27/04
10 Groundwater MW-10.1 06/23/04
10 Groundwater MW-10.1 08/17/04
10 Groundwater MW-10.1 09/22/04
10 Groundwater MW-10.1 12/07/04
10 Groundwater MW-10.1 03/31/05
10 Groundwater MW-10.1 05/13/05
10 Groundwater MW-10.1 08/18/05
10 Groundwater MW-10.1 08/18/05
10 Groundwater MW-10.1 11/10/05
10 Groundwater MW-10.1 11/10/05
10 Groundwater MW-10.1 03/09/06
10 Groundwater MW-10.1 05/24/06
10 Groundwater MW-10.1 09/08/06
10 Groundwater MW-10.1 12/08/06
10 Groundwater MW-10.1 03/09/07
10 Groundwater MW-10.1 06/14/07
10 Groundwater MW-10.2 01/27/04
10 Groundwater MW-10.2 06/23/04
10 Groundwater MW-10.2 08/17/04
10 Groundwater MW-10.2 09/22/04
10 Groundwater MW-10.2 12/08/04
10 Groundwater MW-10.2 03/30/05
10 Groundwater MW-10.2 03/31/05
10 Groundwater MW-10.2 05/13/05
10 Groundwater MW-10.2 08/18/05
10 Groundwater MW-10.2 11/10/05
10 Groundwater MW-10.2 03/09/06
10 Groundwater MW-10.2 05/25/06
10 Groundwater MW-10.2 09/08/06
10 Groundwater MW-10.2 09/08/06
10 Groundwater MW-10.2 12/08/06
10 Groundwater MW-10.2 03/09/07
10 Groundwater MW-10.2 06/14/07
10 Groundwater MW-10.3 01/27/04
10 Groundwater MW-10.3 03/09/06
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TABLE 2-2
SAMPLE MATRIX - GROUNDWATER (Monitoring Well and Grab Groundwater)

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

0 » 2
5 7| )
= I INNE
_ ® = °o|5|8|&5|%
Operable Unit/ = oo |L|S|5|E|E
Area of Interest/ Date % T|lo|lz|O0|m|m|%|alcE
Parcel # Matrix Location ID | Collected | & | & 8 T1al8181818| 5
10 Groundwater MW-10.3 05/25/06
10 Groundwater MW-10.3 03/09/07
10 Groundwater MW-10.4 01/27/04
10 Groundwater MW-10.4 06/23/04
10 Groundwater MW-10.4 08/17/04
10 Groundwater MW-10.4 09/22/04
10 Groundwater MW-10.4 12/08/04
10 Groundwater MW-10.4 03/28/05
10 Groundwater MW-10.4 05/12/05
10 Groundwater MW-10.4 05/12/05
10 Groundwater MW-10.4 08/18/05
10 Groundwater MW-10.4 11/11/05
10 Groundwater MW-10.4 03/09/06
10 Groundwater MW-10.4 05/25/06
10 Groundwater MW-10.4 09/08/06
10 Groundwater MW-10.4 12/08/06
10 Groundwater MW-10.4 03/09/07
10 Groundwater MW-10.4 06/14/07
Notes:

Color coding is assigned as follows:
Not analyzed
All non-detect
One or more analyte detected < preferred screening level
One or more analyte detected > preferred screening level and < 10 times screening leve!

B One or more analyte detected 10 times screening level

PAH = Polycyclic Aromatic Hydrocarbons
PAH-SIM = EPA Method 8270C-SIM, which provides lower reporting limits for PAH
PCB = Polychlorinated Biphenyl
PCP / TCP = Chlorinated phenols (Pentachlorophenol, tetrachlorophenol, and trichlorophenols)
SVOC = Semi-volatile Organic Compounds
Some SVOC analyses include PAHSs - see Appendix A of the RI Report
TPH = Total Petroleum Hydrocarbons
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TABLE 2-3
SAMPLE MATRIX - SURFACE WATER

Operable Unit A Remedial Action Plan

Former Georgia-Pacific Wood Products Facility

Fort Bragg, CA

(]
S AME
° oo (o3
Operable Unit/ % % o 3 g 2
Area of Interest/ 2lz(Q|T|O|m|a|E
Parcel # Matrix Location ID | Date Collected | A & ‘>’ E (?) 2 2 =
OU-A North
Glass Beach 1
1 Surface Water SP-1.4 05/16/06
1 Surface Water SP-1.4 09/14/06
1 Surface Water SP-1.4 12/07/06
1 Surface Water SP-1.4 03/07/07
1 Surface Water SP-1.4 06/11/07
Glass Beach 2
1 Surface Water SP-1.1 05/17/06
1 Surface Water SP-1.1 12/07/06
1 Surface Water SP-1.1 03/07/07
1 Surface Water SP-1.1 06/11/07
1 Surface Water SP-1.2 05/16/06
1 Surface Water SP-1.2 12/07/06
1 Surface Water SP-1.2 03/07/07
1 Surface Water SP-1.3 05/16/06
1 Surface Water SP-1.3 09/14/06
1 Surface Water SP-1.3 12/07/06
1 Surface Water SP-1.3 03/07/07
OU-A South
Parcel 10 Geophysical Anomaly/Clinker Arez
10 Surface Water SP-10.1 05/17/06
10 Surface Water SP-10.1 09/14/06
10 Surface Water SP-10.1 12/06/06
10 Surface Water SP-10.1 03/08/07
10 Surface Water SP-10.1 06/11/07
Parcel 8 Fill Area
8 Surface Water SP-8.1 05/03/06
8 Surface Water SP-8.1 05/17/06
8 Surface Water SP-8.1 12/06/06
8 Surface Water SP-8.1 03/08/07

Notes:

Color coding is assigned as follows:

Not analyzed
All non-detect

One or more analyte detected < preferred screening level
One or more analyte detected > preferred screening level and < 10 times screening level

I One or more analyte detected 10 times screening level

PAH = Polycyclic Aromatic Hydrocarbons
PAH-SIM = EPA Method 8270C-SIM, which provides lower reporting limits for PAH
PCB = Polychlorinated Biphenyl

PCP / TCP = Chlorinated phenols (Pentachlorophenol, tetrachlorophenol, and trichlorophenols)

SVOC = Semi-volatile Organic Compounds
Some SVOC analyses include PAHSs - see Appendix A of the RI Report

TPH = Total Petroleum Hydrocarbons

VOC = Volatile Organic Compounds
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Table 3-1
Applicable or Relevant and Appropriate Requirements (ARARs) and "To be Considered"” (TBC) Factors

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Standard, Requirement, Criteria, Type of
Limitation Citation Description ARARs
Federal
Resource Conservation and 40 CFR Part 261 |Establishes criteria to determine whether Chemical/
Recovery Act solid waste exhibits characteristics that Action
makes it a regulated hazardous waste
40 CFR 263 Standards applicable to transporters of Chemical/
hazardous waste Action
Toxic Substances Control Act 40 CFR 761.60, |Regulations that determine the appropriate Chemical/
761.61, 761.75 characterization, cleanup, and disposal Action
requirements for PCBs.
Clean Water Act 33 USCA 1251-1376|Regulations requiring development and Action

40 CFR 100-149 [implementation of a storm water pollution
prevention plan

Clean Air Act 42 USC 7401-7642 |Emission Standards from stationary and Chemical
mobile sources

Occupational Health and Safety 29 CFR 1910.120 |Establishes requirements for health and Action
safety training

National Archaeological and 16 USC § 469 Provides requirements if significant TBC

Historical Preservation Action 36 CFR Part 65 |[scientific/cultural/historical artiacts are found

Risk Assessment Guidance for USEPA, 1989, 1997, |Guidance and framework to assess human TBC

Superfund; Ecological Risk 2005 and ecological risks

Assessment Guidance for
Superfund; Ecological Screening

Levels
Preliminary Remediation Goals USEPA Region 9, [Risk-based concentrations that are intended TBC
2004 to assist risk assessors and others in initial
screening-level evaluations of environmental
measurements.

8/25/2008
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Applicable or Relevant and Appropriate Requirements (ARARs) and "To be Considered"” (TBC) Factors

Table 3-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Code, Chapter 6.5,
Sec. 25100-
25250.26

measures

Standard, Requirement, Criteria, Type of
Limitation Citation Description ARARs
State and Local
Title 22, California Hazardous Waste | 22 CCR 66260.1 et |Establishes criteria for determining waste Chemical/
Control Act of 1972 seq. classification for the purposes of Action
transportation and disposal of wastes
22 CCR 66262.1 et |Establishes standards applicable to Action
seq. generators of hazardous waste
22 CCR Chapter 18 |ldentifies hazardous waste restricted from Chemical/
land disposal unless specific treatment Action
standards are met
Water Quality Control Plan for the NCRWQCB, 2007 |Develop and implement a storm water Action
North Coast Region pollution prevention plan
Ambient Air Quality Standards H&S Sec. 39000- |[Establishes standards for emissions of Chemical
44071 chemical vapors and dust
and
Mendocino County
Air Quality
Management District
Regulations
California Coastal Act Public Resources |Establishes permitting requirements and Location/
Code Division 20 [conditions for any "development" which Action
remedial activities qualify as.
Manifest System, Record-Keeping, | 22 CCR Chapter 13 |Governs transportation of hazardous Action
Reporting and Transportation of materials
Hazardous Waste
State PCB Requirements 22 CCR 66261.113 [Establishes standards to disposal of PCBs Chemical/
Action
California Hazardous Waste Control | Health and Safety [Establishes hazardous waste control Action
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Table 3-1

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Applicable or Relevant and Appropriate Requirements (ARARs) and "To be Considered"” (TBC) Factors

Standard, Requirement, Criteria, Type of
Limitation Citation Description ARARs
California Hazardous Substances Health and Safety |Establishes site mitigation and cost recovery Action
Account Act Code, Chapter 6.8, |programs

Sec 25300-25395.15
Site Investigation and Remediation Docket No. HSA- |Establishes requirements for investigation Action
Order RAO 06-07-150 |and site remediation
California Environmental Quality Act | Public Resources [Mandates environmental impact review of Action

Code Section 21000-projects approved by governmental agencies

21177
Discharges of Hazardous Waste to Title 23, California |Applies to discharge of waste Action
Land Code of Regulations,
Division 3, Ch. 15
Emission Standard MCAQMD Establishes emission standards and Action
Regulation 1 permitting requirements for equipment and

Chapters 1, 2 and 4. |dust.
City of Fort Bragg Grading Permit Title 18, Chapter |Establishes requirements for excavation and Location/
Requirements and Procedures 18.60 grading. Action
Stockpiling Requirements of H&S Sec. Establishes standards for stockpiling of non- Location/
Contaminated Soil 25123.3(a)(20) |RCRA contaminated soil Action
Requirements for Substances California Fish and [Makes it unlawful to deposit into, permit to Chemical/
Deleterious to Fish and Wildlife Game Code Section |pass into, or place where it can pass into the Action

5650 waters of the state certain specified
pollutants.
Relevant Policies for the Protection | California Fish and [Requires conservation of natural resources Location/
and Conservation of Fish and Game Code Section |and prevention of the willful or negligent Action
Wildlife 2014 destruction of birds, mammals, fish, reptiles,
or amphibia.
California Fish and |Establishes protection and conservation of Location/
Game Code Section |the fish and wildlife resources. Action

1600
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Table 3-1
Applicable or Relevant and Appropriate Requirements (ARARs) and "To be Considered"” (TBC) Factors

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Standard, Requirement, Criteria, Type of

Limitation Citation Description ARARs

Occupational Health and Safety 8 CCR GISO 5192 |Establishes worker health and safety Action
requirements

Remedial Action Plan Policy EO-95-007-PP  [Guidance and framework to develop a TBC
remedial action plan

Supplemental Guidance for Human CalEPA, 1992 Guidance and framework to assess human TBC

Health Multimedia Risk CalEPA, 1996 and ecological risks

Assessments of Hazardous Waste
Sites and Permitted Facilities;
Guidance for Ecological Risk
Assessment at Hazardous Waste
Sites and Permitted Facilities

California Human Health Screening CalEPA, 2006 Risk-based concentrations for human TBC
Levels receptors that are intended to assist risk
assessors and others in initial screening-
level evaluations of environmental

Notes:

CalEPA - California Environmental Protection Agency SWRCB - State Water Resources Control Board

CCR - California Code of Regulation TBC - to be considered

CFR - Code of Federal Regulation USC — United States Code

GISO - General Industry Safety Order USCA - United States Code Annotated

HSC - Health and Safety Code USEPA - United States Environmental Protection Agency

MCAQMD — Mendocino County Air Quality Management District
RCRA - Resource Conservation and Recovery Act
RWQCB - Regional Water Quality Control Board
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Table 4-1

Evaluation of Alternatives for OU-A North — Glass Beach 2

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Criteria

No Action

Land Use
Restrictions/Controls

Removal and
Offsite Disposal

Objective

Provides no additional control or action to protect
to human health or the environment from soil
contamination.

Restricts land use to passive recreational uses, but
does not include other actions to protect human
health or the environment from soil contamination.

Remove soil contamination and dispose offsite at a
permitted disposal facility, as appropriate.

Compliance with RAOs

NA

Reduces risk and is implementable, but would
leave hazardous waste in place.

Meets all RAOs (protects human health and the
environment, is economically and technically
feasible, and can be implemented in the required
time-frame).

Evaluation of Nine Criteria

Protection of Human Health and the
Environment

low - no action does not include any remedial
actions and is therefore not protective of human
health or the environment

low - land use restrictions would limit human
exposure but would not protect the environment
without other remedies.

high - the lead-impacted material would be
removed from the site and disposed of at an
appropriate landfill

Compliance with ARARs

low - does not comply with ARARs.

low - does not comply with ARARs.

high - excavation and offsite disposal would comply
with federal, state, and local requirements

Long-Term Effectiveness and
Permanence

low - provides no long-term or permanent risk
reduction.

medium - does not provide long-term effectiveness
but is permanent.

high - the lead impacted material would be
removed from the site permanently

Short-Term Effectiveness

high - no active remediation is required.

high - no active remediation is required.

medium - there may be some short-term worker or
environmental exposure during implementation

Cost'

No Cost

$10,000

$42,000

Implementability

low - no action is not administratively feasible.

high - this alternative is implementable.

medium - removal and off-site disposal is
technically and administratively feasible within the
required time-frame, but will require Operations
and Maintenance

Reduction in Toxicity, Mobility,
Volume through Treatment

low - no action does not reduce toxicity, mobility, or
volume of TPH or metals.

low - no action does not reduce toxicity, mobility, or
volume of TPH or metals.

medium - removes material from the site, but does
not reduce toxicity of the material as no treatment
is included

State Acceptance2

Low - State would not accept no action.

low - unlikely the State would accept land use
restriction/controls without additional remedial
measures to reduce risk.

high - removal and off-site disposal is an effective
and implementable remedy, which would allow
public use of the area when completed.

Community Acceptance2

low - public would not support no action.

low - land use restriction/controls alone will not
reduce risks to levels that would support public
access to the coastal trail.

high - This remedy will reduce risks allowing much
desired public access to the coastal trail.

1. Cost is the total 30-year present worth cost in 2007 dollars

2. Based on preliminary input from agency and public meetings
High - high level of confidence that criterion will be achieved
Medium - medium level of confidence that criterion will be achieved
Low - low level of confidence that criterion will be achieved

NA - not applicable, alternative does not meet threshold criteria.

RAO - remedial action objectives

ARARSs - applicable or relevant and appropriate requirements
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Table 4-2

Evaluation of Alternatives for OU-A North — Scrap Yard

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Criteria

No Action

Land Use
Restrictions/Controls

Removal and
Offsite Disposal

Objective

Provides no additional control or action to protect
to human health or the environment from soil
contamination.

Restricts land use to passive recreational uses, but
does not include other actions to protect human
health or the environment from soil contamination.

Remove soil contamination and dispose offsite at a
permitted disposal facility, as appropriate.

Compliance with RAOs

NA

Reduces risk and is implementable, but would
leave PCBs in place above the TSCA action level.

Meets all RAOs (protects human health and the
environment, is economically and technically
feasible, and can be implemented in the required
time-frame).

Evaluation of Nine Criteria

Protection of Human Health and the
Environment

low - no action does not include any remedial
actions and is therefore not protective of human
health or the environment

low - land use restrictions would limit human
exposure but would not protect the environment
without other remedies.

high - the PCB-impacted material would be
removed from the site and disposed of at an
appropriate landfill

Compliance with ARARs

low - does not comply with ARARs.

low - does not comply with ARARs.

high - excavation and offsite disposal would comply
with federal, state, and local requirements

Long-Term Effectiveness and
Permanence

low - provides no long-term or permanent risk
reduction.

medium - does not provide long-term effectiveness
but is permanent.

high - the PCB impacted material would be
removed from the site permanently

Short-Term Effectiveness

high - no active remediation is required.

high - no active remediation is required.

medium - there may be some short-term worker or
environmental exposure during implementation

Cost'

No Cost

$10,000

$220,000

Implementability

low - no action is not administratively feasible.

high - this alternative is implementable.

high - removal and off-site disposal is technically
and administratively feasible within the required
time-frame

Reduction in Toxicity, Mobility,
Volume through Treatment

low - no action does not reduce toxicity, mobility, or
volume of TPH or metals.

low - no action does not reduce toxicity, mobility, or
volume of TPH or metals.

medium - removes material from the site, but does
not reduce toxicity of the material as no treatment
is included

State Acceptemce2

Low - State would not accept no action.

low - unlikely the State would accept land use
restriction/controls without additional remedial
measures to reduce risk.

high - removal and off-site disposal is an effective
and implementable remedy, which would allow
public use of the area when completed.

Community Acceptance2

low - public would not support no action.

low - land use restriction/controls alone will not
reduce risks to levels that would support public

access to the coastal trail.

high - this remedy will reduce risks allowing much
desired public access to the coastal trail.

1. Cost is the total 30-year present worth cost in 2007 dollars

2. Based on preliminary input from agency and public meetings
High - high level of confidence that criterion will be achieved
Medium - medium level of confidence that criterion will be achieved
Low - low level of confidence that criterion will be achieved

NA - not applicable, alternative does not meet threshold criteria.

RAO - remedial action objectives

ARARSs - applicable or relevant and appropriate requirements
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Table 4-3

Evaluation of Alternatives for OU-A South — Parcel 10 Fill Area

Operable Unit A Remedial Action Plan

Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

Criteria

No Action

Land Use
Restrictions/Controls

Objective

Provides no additional control or action to
protect to human health or the environment
from soil contamination.

Removal and
Offsite Disposal

Restricts land use to passive recreational

uses, but does not include other actions to

protect human health or the environment
from soil contamination.

Consolidation and
Capping

Remove soil contamination and dispose
offsite at a permitted disposal facility, as
appropriate.

Consolidate contaminated soils from the
dioxin PRAs into a single area with a liner
and cap to limit migration of contaminants to
deeper soils and/or groundwater and
reduces surface runoff/infiltration.
Additionally, reduces risk due to direct
contact exposure.

Compliance with RAOs

NA

Reduces risk and is implementable, but
would leave material above risk-based levels
in place.

Meets all RAOs (protects human health and
the environment, is economically and
technically feasible, and can be implemented

in the required time-frame).

Evaluation of Nine Criteria

Meets all RAOs (protects human health and
the environment, is economically and
technically feasible, and can be implemented
in the required time-frame).

Protection of Human Health and the
Environment

low - no action does not include any
remedial actions and is therefore not
protective of human health or the
environment

low - land use restrictions would limit human
exposure but would not protect the
environment without other remedies.

high - the dioxin-impacted material would be
removed from the site and disposed of at an
appropriate landfill

high - a cap would provide protection from
direct exposure, limit migration of dioxin via
wind or stormwater, and control infiltration to
groundwater.

Compliance with ARARs

low - does not comply with ARARs.

low - does not comply with ARARS.

high - excavation and offsite disposal would
comply with federal, state, and local
requirements

high - consolidation and capping would
comply with federal, state, and local
requirements

Long-Term Effectiveness and
Permanence

low - provides no long-term or permanent
risk reduction.

medium - does not provide long-term
effectiveness but is permanent.

high - the dioxin impacted material would be
removed from the site permanently

medium - the dioxin-impacted material would
be contained within the cap; however, the
cap would require maintenance

Short-Term Effectiveness

high - no active remediation is required.

high - no active remediation is required.

medium - there may be some short-term
worker or environmental exposure during
implementation

medium - there may be some short-term
worker or environmental exposure during
implementation

Cost'

No Cost $10,000 $2,500,000 $1,500,000
Implementability low - no action is not administratively high - this alternative is implementable. high - removal and off-site disposal is high - consolidation and capping is
feasible.

technically and administratively feasible

Reduction in Toxicity, Mobility,
Volume through Treatment

low - no action does not reduce toxicity,
mobility, or volume of TPH or metals.

low - no action does not reduce toxicity,
mobility, or volume of TPH or metals.

technically and administratively feasible

medium - removes material from the site, but
does not reduce toxicity of the material as no
treatment is included

medium - the material would be better
contained but the toxicity and volume would
not be reduced

State Acceptance?

Low - State would not accept no action.

low - unlikely the State would accept land
use restriction/controls without additional
remedial measures to reduce risk.

high - removal and off-site disposal is an
effective and implementable remedy, which
would allow public use of the area when
completed.

medium-to-high - capping has been shown
to be an effective alternative although long-
term operation and maintenance is required.
Reduction in trucking, which reduces the
carbon footprint for the project, is also a
state objective.

Community Acceptancez

low - public would not support no action.

low - land use restriction/controls alone will
not reduce risks to levels that would support
public access to the coastal trail.

medium - community may prefer an
alternative with less trucking. However, this
remedy will reduce risks allowing much
desired public access to the coastal trail.

low-to-medium - some community members
may prefer removal of the dioxin material
from the site. However, other community
members have expressed a desire to
decrease offsite trucking and this reduce the
carbon footprint. Overall, community
acceptance is uncertain.

1. Cost is the total 30-year present worth cost in 2007 dollars

2. Based on preliminary input from agency and public meetings.
High - high level of confidence that criterion will be achieved
Medium - medium level of confidence that criterion will be achieved
Low - low level of confidence that criterion will be achieved

NA - not applicable, alternative does not meet threshold criteria.

RAO - remedial action objectives

ARARs - applicable or relevant and appropriate requirements
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Appendix A

Final Cleanup Level Development

A.1. Introduct ion

Risk-based target levels (RBTLs) for the protection of human and ecological receptors
derived herein for OU-A are not intended to serve as “cleanup” levels in general and
are not necessarily relevant to other areas or operable units (OUs). The RBTLs
presented in the Remedial Action Plan (RAP) and Feasibility Study (FS) should be
considered along with the other post-remedy goals discussed within the RAP to select
appropriate success criteria or confirmation goals. Although the protection of human
and ecological receptors was not the primary driver or consideration in the initial
development of each of the Presumptive Remedy Areas, it is important to ensure that
the remedial measures implemented are protective of both human and ecological
receptors.

The approach for calculating site-specific RBTLs is provided below for both human and
ecological receptors. RBTLs were estimated for lead, total polychlorinated biphenyls
(PCBs), and dioxins/furans (as tetrachlorodibenzo-p-dioxin toxic equivalents [TCDD
TEQs]), as these chemicals were those identified in the OU-A Remedial Investigation
(RI) Report (ARCADIS BBL, 2008) and Section 2 of the RAP as chemicals of concern
(COCs).

Although these RBTLs may be used to screen post-confirmation results from single
samples, these RBTLs should be compared to post-remedy exposure estimates (i.e.,
95% Upper Confidence Limits) to determine whether post-remedy conditions are
protective of human and ecological receptors, as predicted by the ecological risk
assessment contained within the OU-A RI Report (ARCADIS BBL, 2008).

A.1.1 H uman Health

In the OU-A RI (ARCADIS BBL, 2008), the highest estimated risks were observed for
the frequent onsite visitor, and the primary risk was cancer (non-cancer risks were low).
For these reasons the RBTLs estimated and presented herein are based on cancer
effects related to the frequent onsite visitor. As noted in the OU-A RI Report (ARCADIS
BBL, 2008), lead risks were evaluated using the U.S. Environmental Protection Agency
(USEPA) Adult Lead Methodology (USEPA, 2003a,c) and the California Environmental
Protection Agency Department of Toxic Substances Control Leadspread model
(CalEPA, 1999). The child recreator was the most sensitive receptor for lead and was
used to estimate the RBTL for lead.
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Consistent with methods outlined by USEPA (1991, 2004), RBTLs for COCs other than
lead were estimated using the following equation with intake parameters used in the
OU-A RI (ARCADIS BBL, 2008) for the frequent visitor:

TR x AT
C(mg/kg)= c
= IFS x CSF, N SFS x ABS x CSF, N InhF x CSF,
10°mg /kg 10°mg /kg PEF
Where:
C =  Soil concentration (equivalent to the RBTL)
TR =  Target lifetime excess cancer risk (1 x 10°° unitless)
AT, =  Averaging time for carcinogens (365 day/year x 70 years)
EF =  Exposure frequency (200 days/year)
- . ED x IRS - .
IFS =  Soil ingestion factor: W (milligrams per year/kilograms per day
[mg-yr/kg-day]) where ED = 30 years; IRS = 25 mg/day; and BW = 70 kg
CSF, = Oral cancer slope factor: 1.3 x 10° and 0.4 (milligrams per kilogram per
day [mg/kg-day])™ for dioxin and PCBs, respectively
ED x AF x SA
SFS = Dermal exposure factor: T (mg-yr/kg-day) where ED = 30
years; AF = 0.2 mg/cm*-day; SA = 3000 cm?; and BW = 70 kg
ABS = Absorption factor: 0.03 and 0.1 for dioxin and PCBs, respectively
(unitless)
. ED x IRA
InhF = Inhalation exposure factor: W (mg-yr/kg-day) where ED = 30
years; IRA = 3 m*/day (3 m%hr for 1 hr/day); and BW = 70 kg
CSF, = Inhalation cancer slope factor: 1.3 x 10° and 2 (mg/kg-day)™ for dioxin

and PCBs, respectively
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PEF = Particulate emission factor (1.32 x 10° cubic meters per kilogram [m®/kg]).

For lead, the Leadspread model spreadsheet for the child recreator is included as
Table A-1.

The resulting estimated RBTLs for the frequent visitor using the methods as described
above are 8.8 milligrams per kilogram (mg/kg) for total PCBs, 523 mg/kg for lead (95th
percentile Preliminary Remediation Goal from Leadspread), and 53 picograms per
gram (pg/g) for TCDD TEQ.

A.1.2 Ec ological Receptors

The RBTLs were calculated using the same risk equations and inputs used to
complete the ecological risk assessment in the OU-A RI (ARCADIS BBL, 2008). The
following sections provide a summary of the approach and methods used to derive
RBTLs using these inputs.

A.1.2.1 Receptor Selection

To develop RBTLs, the American kestrel, killdeer, and ornate shrew were considered
based on their sensitivity to PCBs, lead, and dioxins/furans relative to other wildlife
receptors based on the risk calculations used in the OU-A RI (ARCADIS BBL, 2008).
The killdeer was the most sensitive receptor to lead, followed by the kestrel. The
kestrel was the most sensitive species to PCBs and dioxins/furans, although none of
the baseline risk assessment scenarios resulted in hazard quotients (HQs) greater than
one (due to the assumption that the Presumptive Remedy Areas were removed). The
ornate shrew was also evaluated using the methodology described in the following
sections to provide RBTLs protective of the most sensitive mammalian receptor in
OU-A. The resulting RBTLs for soil for the kestrel, killdeer, and shrew are presented in
Table A-2 below.
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Table A-2. RBTLs for Wildlife Receptors Most Sensitive to the COCs
OU-A North OU-A South
RBTL RBTL RBTL
TRV Total PCBs | Lead Dioxin/Furan
Receptor Basis SUF Basis Source | (mg/kg) (mg/kg) | TEQ (pg/g)
BTAG 1.0 11 NA
American Kestrel OUA-N+S ORNL NA 252 218
TEQ presented as [TEQ-avian] (0.45)
EcoSSL | NA 93 NA
BTAG 1.7 14 NA
Killdeer OUA-N+S
TEQ presented as [TEQ-avian] 0.2 ORNL NA 197 5,564
EcoSSL | NA 80 NA
BTAG 4.6 4,154 NA
Ornate Shrew -
TEQ presented as [TEQ-mammal] area specific (1) | ORNL 0.5 7,484 2,938
EcoSSL | NA 978 NA
Selected Risk-Based Target Level 1.0 80 218
TEQ ratio (bird/mammal) 3.7
OU-A TCDD TEQ RBTL presented as [TEQ-mammal] 59
Final/Proposed Risk-Based Target Level 1.0 80 59

The bolded values were selected. For PCBs, the lowest value using the BTAG TRV
was selected. For lead, because the BTAG TRV results in a value below background,
the lowest value based on the EcoSSL TRV was used. For dioxins/furans, the lowest
value based on the ORNL TRV was used (EcoSSL and BTAG do not present TRVs for
dioxins/furans).
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The selected TCDD TEQ RBTL (for the American kestrel) was converted from an avian
TEQ to a mammalian TEQ value. This is necessary to provide all RBTLs on a
mammalian TEQ basis for simplicity in comparing across ecological and human
receptors. To convert the avian TEQ to a mammalian TEQ, an OU-A South-specific
TEQ conversion factor was developed. The conversion factor consisted of the ratio
between the avian TEQ exposure point concentration (EPC) and the mammalian TEQ
EPC for OU-A South. In other words, the avian TEQ EPC (95% Upper Confidence
Limit identified in the OU-A RI [ARCADIS BBL, 2008]) was divided by the mammalian
TEQ EPC (55 pg/g / 15 pg/g). The conversion factor was calculated to be 3.7 (i.e., the
avian TEQ EPC was 3.7 times larger than the corresponding mammal TEQ).

For all three COCs, at least one of the avian receptors was more sensitive than the
shrew (i.e., had a lower calculated RBTL). Therefore, the avian RBTLs developed for
this RAP are considered protective of mammalian receptors. For this reason, details on
RBTL calculations for the shrew are not included in following sections.

A.1.2.2 Toxicity Effects Level

RBTLs were calculated using derived “mid” toxicity reference values (TRVs) based on
the geometric mean of the low (generally representing a no effect exposure level) and
the high TRV (generally representing the lowest low effect exposure level). The
resulting RBTLs are considered appropriate for supporting risk management decisions
recognizing that neither the low nor the high TRV represents a true effect threshold
concentration, and the true threshold effect concentration for a given COC likely lies
somewhere between the low and high TRVs.

Additionally, because there is some uncertainty with the TRVs, values from multiple
sources (Biological Technical Assistance Group [BTAG] TRVs, EFA West, 1998; Oak
Ridge National Laboratory [ORNL] TRVs, Sample et al., 1996; and Ecological Soil
Screening Levels [EcoSSL] TRVs, USEPA, 2003c) were used.

A.1.2.3 Exposure Scenario

In the OU-A RI Report (ARCADIS BBL, 2008), two different exposure scenarios were
evaluated for far ranging receptors. These included (1) a “standard” exposure scenario,
which accounted for the receptor’s foraging range relative to the surface area of OU-A
North or South; and (2) a “cumulative” exposure scenario that conservatively assumed
that a far-ranging receptor foraged only in OU-A North or South, which was recognized
to be a conservative scenario. For developing RBTLs (where more realistic
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assumptions should be considered), the standard scenario was used, but
conservatively assuming the area of both OU-A North and South, corresponding to an
area use factor of 0.45 and 0.2 for the kestrel and killdeer, respectively.

A.1.2.4 Risk-Based Target Levels Calculation Methodology
The dose equation and assumptions used to calculate risks for OU-A were presented

in the OU-A RI Report (ARCADIS BBL, 2008). The following equation from the OU-A
RI was used for determining if the calculated dose represents potential risk.

Dose
HQ=——
TRV
Where:
HQ =  Hazard quotient
Dose = Daily intake of a COC via ingestion normalized by receptor body weight
(mg/kg-day)
TRV = Toxicity Reference Value (mg of COC per kg of bodyweight)

The TRVs used in calculating HQs are presented in Table A-3. The “Dose” (or
exposure) parameter portion of the HQ is a separate calculation and discussed below.

Depending on the COC, tissue concentrations (Cpey and Cinverr) Were calculated using
different combinations of uptake regressions or site-specific uptake factors (UFs).
Uptake regressions are linear exponential equations, while UFs are simple multipliers

(see below).

Cie =€°x(C,,) or In(C,,)=a+bxIn(C,,)
Alternatively

Cie =UF; . xC

tissue tissue soil
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Where:
Cissce =  Tissue concentration (mg of COC per kg of tissue or pg of COC per g of
tissue)
Csoi =  Soil concentration (mg of COC per kg of soil or pg of COC per g of soil)
a =  Compound-specific regression equation constant (unitless)
b =  Compound-specific regression equation constant (unitless)
UFissue = Uptake Factor from soil to tissue (unitless)

Uptake factors and regression equations used for calculating tissue concentrations are
presented in Table A-4.

Incorporating uptake regressions in lieu of a simple uptake factor/bioaccumulation
factor in the dose equation (as depicted in the equation below) significantly complicates
the overall dose calculation. The equation below presents an example dose equation
(dose = TRYV) for a receptor when media-to-tissue regressions are used instead of only
uptake factors. Because the bioaccumulation regression places Cs,; subject to an
exponential term, solving for C4,; becomes extremely cumbersome.

a b
DOSE _ TRV _ SUF x [IRfood x (Finv ><U|:inv x Csoil )+ IRfood X (Fprey Xe" X (Csoil ) )+ (IRsoiI X Csoil )]
BW
Where:
Dose =  Daily dose resulting from ingestion of food items and incidental ingestion

of media (mg of COC per kg of body weight per day)

TRV = Toxicity Reference Value — based on the geometric mean of the no
adverse effect level and lowest adverse effect level (mg of COC per kg of
bodyweight)

SUF =  Site Use Factor (unitless)

IRwes =  Food Ingestion Rate (kilograms food per day)

072711266 OU-A RAP App A Final.doc A-7



Appendix A

Final Cleanup Level Development
Finv = Proportion of diet from invertebrate items (unitless)

a =  Compound specific regression equation constant (unitless)

Csoi =  Soil Concentration (mg of COC per kg of soil or pg of COC per g of soil)

b =  Compound specific regression equation constant (unitless)

UF, = Uptake Factor from soil to invertebrate (unitless)

Foey =  Proportion of diet from prey items (unitless)

IRssi =  Soil Ingestion Rate (kilograms soil per day)

BW =  Body Weight (kg)

Exposure parameters used in calculating daily doses for RBTL development are
presented in Table A-5.

Because of the challenges associated with back-calculating RBTLs with dose
equations that rely on exponential regressions for modeling tissue concentrations, a
forward-calculation methodology was developed to simplify the calculation steps and
reduce the potential for mathematical error. An automated, iterative calculation
algorithm was used to combine the dose equation and tissue regression equation(s)
into a single forward calculation by using the Microsoft® Solver™ software. Solver™ is
an add-on to Microsoft® Excel that finds a solution by iterative trial-and-error that
satisfies calculation constraints introduced by having interdependent mathematical
equations. In this case, the interdependent equations are the tissue uptake equation(s),
which rely on a media concentration and a dose equation that rely on the same media
concentration (as the tissue uptake equation) and the solution of the uptake
equation(s). The media uptake regression(s) and dose equation were combined using
Solver™ and used to calculate RBTLs. Figure A-1 depicts (as an example) a flowchart
of the iterative process that was followed and the associated equations that were used
to calculate RBTLs for the American kestrel.

An added benefit of using Solver™ to determine the RBTL is that it allows instant
confirmation of accuracy. The spreadsheet cell representing Cy; (the results output
from Solver™) is instantaneously fed back through the tissue uptake, dose, and HQ
equations to calculate an HQ. As long as the resulting HQ value equals one
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(dose/TRV), it can be confidently concluded that the Solver™ based model performed
the calculations correctly and that the resulting C,; is the accurate RBTL.

The final step in RBTL development was verification of calculation accuracy by using
each RBTL in a forward calculation (Soil EPC—Tissue EPCs—Dose—HQ) to ensure
the RBTL yields a HQ of 1. Table A-6 presents this verification conducted for each of
the three selected RBTLs (Total PCBs, lead, and Dioxin TEQ).
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Table 6-13_EU 1 Risks.xls

Table A-1

Blood Risk-Based Target Level Estimates for Hypothetical Future Child Occasional Recreational Visitor Receptor from Exposure to Soil

Remedial Action Plan for Operable Unit A

Former Georgia-Pacific Wood Products Facility

Fort Bragg, CA

User's Guide to Version 7

LEAD RISK ASSESSMENT SPREADSHEET

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

INPUT OUTPUT
MEDIUM LEVEL Percentile Estimate of Blood Pb (pg/dl) PRG-99 [ PRG-95
Lead in Air (ug/m®) 0.028 50th 90th 95th 98th 99th |(ug/g)  |(nglg)
Lead in Soil/Dust (ug/g) 24.00 BLOOD Ph, ADULT 11 2.1 2.4 3.0 3.4 903 1411
Lead in Water (pg/l) 15 BLOOD Pb, CHILD 1.6 2.9 3.5 4.2 4.8 311 523
% Home-grown Produce 7% BLOOD Pb, PICA CHILD 1.6 3.0 3.6 4.3 4.9 249 419
Respirable Dust (ug/m®) 15 BLOOD Pb, OCCUPATIONAL 11 2.0 2.4 2.9 34 3475 5464
EXPOSURE PARAMETERS PATHWAYS
Units Adults | Children ADULTS Residential Occupational
Days per week days/wk 1 Pathway Contribution Pathway Contribution
Days per week, occupational 5 | Pathway PEF pg/dl percent PEF pg/dl | percent
Geometric Standard Deviation 1.6 Soil Contact 5.5E-6 0.00 0% 1.4E-5 0.00 0%
Blood lead level of concern (pg/dl) 10 Soil Ingestion 1.3E-4 0.00 0% 6.3E-4 0.02 1%
Skin area, residential cm? 5700 750 Inhalation, bkgrnd 0.01 1% 0.03 3%
Skin area occupational cm? 2900 Inhalation 3.5E-7 0.00 0% 1.8E-6 0.00 0%
Soil adherence pg/cm2 70 200 Water Ingestion 0.84 75% 0.84 75%
Dermal uptake constant (ng/dl)/(pg/day) 0.0001 Food Ingestion, bkgrnd 0.22 19% 0.23 21%
Soil ingestion mg/day 50 50 Food Ingestion 2.4E-3 0.06 5% 0%
Soil ingestion, pica mg/day 200
Ingestion constant (ng/dl)/(pg/day) 0.04 0.16 CHILDREN Typical With Pica
Bioavailability unitless 0.44 Pathway Contribution Pathway Contribution
Breathing rate m*/day 20 1.2 Pathway PEF pg/dl percent PEF pg/dl | percent
Inhalation constant (ng/dl)/(pg/day) 0.082 0.192 Soil Contact 2.1E-6 0.00 0% 0.00 0%
Water ingestion I/day 14 0.4 Soil Ingestion 5.0E-4 0.01 1% 2.0E-3 0.05 3%
Food ingestion kg/day 1.9 1.1 Inhalation 4.9E-8 0.00 0% 0.00 0%
Lead in market basket pg/kg 3.1 Inhalation, bkgrnd 0.00 0% 0.00 0%
Lead in home-grown produce ug/kg 10.8 Water Ingestion 0.96 60% 0.96 58%
Food Ingestion, bkgrnd 0.50 31% 0.50 31%
Food Ingestion 5.5E-3 0.13 8% 0.13 8%

Notes:

DTSC Lead Risk Assessment Spreadsheet (version 7, 1999) was used to assess exposure to lead.
Site-specific input values were used were appropriate (shaded values). Risk-Based Target Level in Bold

cm? = square centimeter(s)
dl = deciliter(s)

g = gram(s)

kg = kilogram(s)

| = liter

m® = cubic meter(s)

mg = milligram(s)

Pb = lead

PEF = Particular Emission Factor
PRG = Preliminary Remediation Goal
Hg = microgram(s)

wk = week

ARCADIS BBL
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Table A-3.

Risk-Based Target Level Calculation Inputs for Toxicity

Remedial Action Plan for Operable Unit A
Former Georgia-Pacific Wood Products Facility

Fort Bragg, CA

Dioxin/Furan
Total PCBs Lead Avian TEQ
Compound (mg/kg) (mg/kg) (pg/9)
Low TRV 0.09 14
High TRV 1.27 1.63% 140
Geomean of TRVs 0.34 44.3
TRV Reference BTAG EcoSSL ORNL

Notes:

All TRVs are avian toxicity benchmarks.

% EcoSSL is not presented as a range (i.e., no Low or High TRV).

BTAG = Biological Technical Assistance Group

g =gram
kg = kilogram
mg = milligram

ORNL = Oak Ridge National Laboratory
PCB = Polychlorinated Bipheny!

pg = picogram

RBTL = Risk Based Target Level

TEQ = Toxicity Equivalents

TRV = Toxicity Reference Value

072711266 OU-A RAP App A Tables Final.xls
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Table A-4.

Risk-Based Target Level Calculation Inputs for Tissue Uptake (Bioaccumulation Factors or Regression)

Remedial Action Plan for Operable Unit A
Former Georgia-Pacific Wood Products Facility
Fort Bragg, CA

Invertebrate Tissue

Prey Tissue

Bioaccumulatio
n Calculation Bioaccumulation Bioaccumulation | Bioaccumulation Calculation
Compound |OU-A Portion Used Calculation Value® Source [ Calculation Used Value® Source
Total PCBs
(mg/kg) North Regression In(Ci) =1.361 *In(Cs) + 1.41 ORNL Regression 4.8 ORNL
Lead (mg/kg) North Regression In(Ci) = 0.807 * In(Cs) - 0.218 ORNL Regression In(Cp) = 0.4422 * In(Cs) + 0.0761f ORNL
D|9X|n/Furan Site specific .
Avian TEQ South Uptake Factor 0.032 b Regression In(Cp) = 1.0993 * In(Cs) + 0.8113] ORNL
calculation
(p9/9)
Notes:

a. Regression parameters: Ci = invertebrate tissue COPC concentration; Cs = soil COPC concentration; Cp = prey tissue COPC concentration.
b. Site-specific calculation performed using soil and tissue dioxin TEQ (avian) data collected from OU-A South - Appendix F of OU-A RI, ARCADIS BBL (2008).

g =gram
kg = kilogram

mg = milligram
ORNL = Oak Ridge National Laboratory
PCB = Polychlorinated Biphenyl

pg = picogram

RBTL = Risk Based Target Level
TEQ = Toxicity Equivalents

8/25/2008
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Table A-5.

Risk-Based Target Level Calculation Inputs for Exposure

Remedial Action Plan for Operable Unit A
Former Georgia-Pacific Wood Products Facility

Fort Bragg, CA

Receptor American Kestrel Killdeer
Body Weight (kg) 0.116 0.076
Food Ingestion Rate
(ko/day) 0.02 0.015
Soil Ingestion Rate
(ko/day) 0.001 0.0025
Vegetation Fraction 0% 0%
Invertebrate Fraction 33% 100%
Prey Fraction 67% 0%
Foraging Range 194 437
(Acres)

0.45 0.2

SUF (basis)®

(FR / [OUA-N + OUA-S])

(FR / [OUA-N + OUA-S])

Notes:

a. Basis means how the SUF was calculated (i.e. the species FR divided by

the sum area of

FR = Foraging Range

kg = kilogram

OUA-N = OU-A North

OUA-S = OU-A South

SUF = Site Use Factor

RBTL = Risk-Based Target Level

072711266 OU-A RAP App A Tables Final.xls
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Table A-6.
Risk-Based Target Level Calculation Verification

Remedial Action Plan for Operable Unit A
Former Georgia-Pacific Wood Products Facility
Fort Bragg, CA

Differences between RBTLs presented in this table and Table A-2 are attributed to rounding.

DTSC = Department of Toxic Substances Control
EPC = Exposure Point Concentration

g =gram

kg = kilogram

mg = milligram

PCB = Polychlorinated Biphenyl
pg = picogram

RBTL = Risk-based target level
TEQ = Toxic Equivalent

a. The final RBTL of 59 is presented in Table A-2, this RBTL is the Avian Dioxin TEQ based RBTL
converted to a Mammal TEQ based value using the OU-A South Specific conversion factor of 3.7
[Avian TEQ EPC / Mammal TEQ EPC].

b. At the request of DTSC the verification calculations have been conducted for Total PCBs using the low
and high TRVs (and the RBTL for Total PCBs as the soil input) to provide a "no/low toxicity" HQ (low
TRV of 4 and a "known toxicity" HQ of 0.3.

c. At the request of DTSC the verification calculations have been conducted for lead using the low and high
TRVs (and the RBTL for lead as the soil input) to provide a "no/low toxicity" HQ (low TRV) of 1 (rounded
from 1.4) and a "known toxicity" HQ of 0.1.

d. At the request of DTSC the verification calculations have also been conducted for Dioxin TEQ using the
low and high TRVs (and the RBTL for Dioxin TEQ as the soil input) to provide a "no/low toxicity" HQ (low
TRV) of 3 and a "known toxicity" HQ of 0.3.

Invertebrate Tissue EPC Prey Tissue EPC
Most Tissu
OU-A | Sensitive | Soil EPC Tissue Uptake e Tissue Uptake | Tissu Avian Hazard
Compound | Portion| Receptor | (RBTL) Calculation EPC Calculation e EPC Dose Calculation’ TRV | HQ Calculation |Quotient
. In(Invert Tissue EPC) )

Total PCBs American ° . Prey Tissue EPC (0.02+0.33+3.87)+(0.02 * 0.67 * 4.61)+(0.001 * 0.96) B o - Dose _ 0.34 b
(mglka) North | “) 2l 0.96 = 1.3611 ‘|1nl(0.96) + | 3.87 2 48%09 461 ( o116 %045=0.34 | 0.34 Q=Trv “03a| 10

In(Invert Tissue EPC) In(Prey Tissue EPC)
(Ln‘ia‘/jk \ North | Killdeer | 80.24 | =0.807*In(80.24)- | 27.7 | = 0.4422 * In(80.24) | 7.50 ((0'015*1'0*27'7)*(0'013 ’;%0”'50)*(0'0025 *80'24))*0.2 =162 | 1.63| HQ :—?g\sle :% 1.0°

okg 0.218 +0.0761 : :
Dioxin/Furan ) 218.34 ) In(Prey Tissue EPC)
0.02+0.33+6.99)+(0.02+0.67 *838.98)+(0.001 * 218.34 D 44.6

Avian TEQ | South Az‘eesrt'rc;” (=59* "lvg r(t)s,Tz'sf LZ";SE;? 6.99 =1.0093 * 839 (( +0.33+6.99)+ e )+(0.001+ ))*0.45 446443 | HQ=20=T0 | 10°
(pg/9) 3.7) e ) In(218.34) + 0.8113 ' | -
Notes: * Dose Calculation Guide

*Cinv)+(|Rmod * Fprey *Cprey)+(|Rsoll *Csuil)
BW

Dose = (IRfuud * Finv

x SUF
Parameter:

HQ = Hazard Quotient
Dose = Daily dose resulting from ingestion of food items and incidental ingestion of media
mg of COPC per kg of body weight per day)
TRV = Toxicity Reference Value — based on the geometric mean of the no adverse effect
level and lowest adverse effect level (mg of COPC per kg of body weight)
SUF = Site Use Factor (unitless)

IRios = Food Ingestion Rate (kg food per day)
Fin = Proportion of diet from invertebrate items (unitless)
Cinv = Invertebrate tissue concentration (mg of COPC per kg of tissue or pg of COPC
per g media of tissue)
Forey = Proportion of diet from prey items (unitless)
Cprey = Prey tissue concentration (mg of COPC per kg of tissue or pg of COPC
per g media of tissue)
IRsoi = Soil Ingestion Rate (kg soil ingested per day)
Csoil = Soil Concentration (mg of COPC per kg of soil or pg of COPC per g media of soil)

BW = Body Weight (kg)

8/25/2008
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Figure A-1

Example RBTL Calculation/Flowchart

Invertebrate
Tissue
Regression

Invertebrate
Tissue
Concentration

L

“Input Cell”
Solver runs iterations replacing the
media value until a value is found
that satisfies the output constraint.

v

Incidentally Prey Tissue
Ingested Soil Regression
Prey
E DOS? e Tissue
quation Concentration
cocC
Dose
Hazard Toxicity
Quotient <@==Reference
Equation Value
“Output Cell”
Output constraint set so that HQ
equation must yield an HQ = 1.

Where:
Csoil
Cinv
Cprey
a
b
Dose

I:soil
I:inv
IR
SUF
BW

HQ

Formulae and Variables Description

Invertebrate Tissue Regression Equation

In(C,

|nv) =a+t b[ln(csoil )] ° ’ Cinv = ea x (Csoil )b

Prey Tissue Regression Equation

In(C ) =a+t b[Iﬂ(Csoil )] ... C = ea x (Csoil)b

prey prey

Dose Equation

SUF x (IRfood X |_(C prey x I:prey)-l_ (Cinven X I:inver‘t )J+ IRs,oil x Csoil)

BW
Hazard Quotient Equation

Dose =

Dose
HQ TRV
= COC concentration in exposure soil (mg/kg or pg/g)
= COC concentration in invertebrate tissue (mg/kg or pg/g)
= COC concentration in prey tissue (mg/kg or pg/g)
= compound specific regression equation constant (unitless)
= compound specific regression equation constant (unitless)
= daily dose of COC resulting from ingestion of media and
invertebrates (mg/kg*day)
= fraction of daily diet from incidental ingestion of media (unitless)
= fraction of daily diet from ingestion of invertebrate tissue (unitless)
= daily ingestion rate of food (kg/day)
= site use factor (unitless)
= body weight (kg)
= hazard quotient (unitless)
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Appendix B

Final Cost Estimate

B.1. Introduct ion

The cost estimates presented in this appendix and the associated cost analysis
information are provided for use in evaluating the cost of the alternatives presented in
the Operable Unit A Remedial Action Plan (OU-A RAP) and Feasibility Study (FS).
These cost estimates are intended to represent the estimated cost within an accuracy
range of —30 % to +50%, including ongoing operation, maintenance, and monitoring
(OMM) costs.

The cost estimates were prepared in general accordance with regulatory guidance for
cost estimating (USEPA, 2000). Unit costs were selected based on previous
experience with remedial construction activities at the site, quotes, and the RS Means
Heavy Construction Cost Data Manual (2003).

Table B-1 presents estimates of the area, volume, and weight quantities to be
addressed in the Presumptive Remedy Areas (PRAs). Tables B-2 through B-4 present
the preliminary cost estimates for the offsite removal and disposal alternatives, and
Table B-5 presents the preliminary cost estimate for the consolidation and capping
alternative for the dioxin PRAs. Table B-6 summarizes the costs for all of the
alternatives. The actual cost of implementation of the remedial actions at all of the
PRAs will likely be lower than the sum of the selected three alternatives, due to overlap
of mobilization and site preparation related activities. The main assumptions made in
preparing these cost estimates are presented in the following sections.

B.2. General Assumptions

The general assumptions used in developing the preliminary cost estimates are as
follows:

* Excavation Quantities. The excavation volumes were computed using a
geographic information system (GIS). A conversion factor of 1.3 tons per cubic
yard (cy) was used to determine tonnage. The excavation volumes are estimated
as shown in Table B-1:

® Staging Area. Staging areas will be required for excavated materials. Other
materials staging areas (i.e., the soil shed) were prepared in the 2006 and 2007
construction seasons. For the purpose of this cost estimate, we assume that
mobilization costs will include only minimal costs for constructing staging areas.

072711266 OU-A RAP Final App B.doc
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Appendix B

Final Cost Estimate

® Duration of Project. For preliminary planning purposes, we assume in this cost
estimate that the project duration (all of the PRAS) will be three to four months. A
detailed schedule is provided in the OU-A RAP.

® Construction Contingencies. A contingency of 20% is applied to the alternatives.

® Concurrent Activities. A separate RAP is being submitted for interim remedial
actions in OU-C. Permitting and mobilization/demobilization costs as well as costs
for permit compliance and other common costs have been spread across the cost
estimates for the two RAPs.

B.3. Capital Cost Assumptions
B.3.1 Mobilization/Demobili zation

The cost estimate for mobilization/demobilization assumes the following:

®* Mobilization/Demobilization. Mobilization and demobilization for all PRAs (as
well as the interim actions for OU-C) would occur at the same time. A total cost of
$25,000 to $30,000 has been assumed for OU-A based on actual costs from 2006
and 2007; taking into account the presence of existing facilities from those
previous efforts (note that the consolidate and cap alternative requires additional
mobilization). Mobilization/demobilization includes the contractor’s cost to transport
equipment to the site as well as the installation of several regulatory-required
features including site/wetland staking and fencing; marking of exclusion zones;
wind monitoring equipment; and any refurbishing of support zones, stockpile areas,
and haul routes.

B.3.2 Site Preparation

The cost estimate for site preparation assumes the following:

®* Erosion Controls. All alternatives include excavation and temporary stockpiling of
soil. Based on previous excavations at the site, erosion controls were estimated to
have a minimum cost of $1,000 with $5000 assumed for the larger dioxin areas.
The items needed for erosion control include silt fencing and hay bales for
sedimentation control.

072711266 OU-A RAP Final App B.doc
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Appendix B

Final Cost Estimate

* Temporary Facilities. Existing facilities include a trailer (office), water service, and
a fire protection system. No costs were necessary for this item (included in
construction oversight costs).

B.3.3 Removal and Offsite Disposal

The cost estimate for this alternative assumes the following:

* Excavation. Based on previous experience with excavations at this site, a unit
cost of $25/cy was used for excavation and loading.

* Disposal. Based on quotes from the proposed landfills, a unit cost of $121/cy or
approximately $93/ton was used for hazardous waste and a unit cost of $91/cy or
$70/ton was used for non-hazardous waste.

* Backfill. Based on previous experience with excavations at this site, a unit cost of
$30/cy is appropriate for importing and placement of clean backfill'. However,
dredged material from Noyo Harbor is available at no cost and is not contaminated.
Therefore, a unit cost of $20/cy was used for hauling, placement, and compaction
of backfill.

B.3.4 Ca pping

The cost estimate for consolidation and capping assumes the following:

®* Excavation. The same unit cost noted above was used. However, the volume of
material that would need to be excavated would be approximately twice the
volume of the dioxin PRAS, because the cap location would need to be excavated
as well, so a volume of approximately 25,500 cy was used.

* Backfill. The material excavated from the dioxin PRAs would be consolidated and
compacted in the cap cell. A unit cost of $5/cy was used for the placement and
compaction of the dioxin-contaminated soil. The dioxin PRAs are located in a high
spot and backfilling of the entire excavation may not be required. However, the

! Fill material will be evaluated based on DTSC's Information Advisory, Clean Imported
Fill Material, October 2001.
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Appendix B

Final Cost Estimate

dioxin PRAs would require regrading; some backfill may be needed (from the
excavation of the cap area). Any remaining borrow (from the cap area) would
remain onsite and be used as clean backfill elsewhere. A cost of $5/cy was used
for grading.

* Impermeable Liner. Based on Title 27 requirements, it was assumed that a 40-mil
high-density polyethylene liner would be used for the bottom lining of the cap.
Based on a cell thickness of 6 feet and a volume of 12,800 cy of material, the area
of the cap is approximately 58,000 square feet (sf). Therefore, it is estimated that a
total of approximately 58,000 sf of liner (low-density polyethylene) would be
needed. A unit cost of approximately $0.70/sf was estimated based on a vendor
guote and experience with installing liners at this site. A geosynthetic clay liner
(GCL, such as Bentomat) is proposed for the top at $1.2/sf.

® Cap Surface. It is assumed the liner will be covered with at least 6 inches of clean
fill, which results in approximately 800 cy of clean fill. The backfill unit hauling and
placement cost was used.

B.3.5 Site Restoration

Site restoration for these alternatives would include the addition of a top layer of clean

soil suitable for revegetation and native seeds to the excavation areas. Based on

previous excavations at the site, site restoration is estimated to have a unit cost of

approximately $15,000/acre or approximately $3 per square yard of restoration with a

minimum cost of $1,000. More detailed site restoration information is provided in

Appendix C.

B.3.6 C ontingency

Note that a 20% contingency was added to the construction-related costs (excluding
the mobilization/demobilization and site preparation costs).

B.4. Operation, Maintenance, and Monitoring (Annual Costs)
®* Removal and offsite disposal would not have operation and maintenance costs.

® Capping and consolidation
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Final Cost Estimate

— OMM - ltis assumed that OMM will be annual for the first five years, and will then be
required every five years. An OMM cost of $8,000 per year was estimated based on
monitoring well sampling, minimal maintenance, and cap surface inspection.

B.5. Periodic Costs
®* Removal and offsite disposal would not have periodic costs.

® Capping and consolidation

—  OMM - ltis assumed that OMM will be annual for the first five years, and will then be
required every five years. For a 30-year cost, there would be periodic costs at 10, 15,
20, 25, and 30 years. An OMM cost of $8,000 per year was estimated for periodic
costs based on monitoring well sampling, minimal maintenance, and cap surface
inspection.

B.6. Other Costs

The following outlines other costs that are not specifically construction costs:

* Permitting. Permitting costs for the removal and offsite disposal and capping
alternatives are assumed to be approximately $10,000 and would include an
amendment to the Coastal Development Permit for the site and grading permits.
The portion of the permitting costs for OU-A is assumed to be $4,500.

* Inspections. A geotechnical inspection of the bluffs would be completed prior to
equipment mobilization to verify that the setback is appropriate; this will be
necessary only for the lead and PCB areas. Other inspections and surveys (e.g.,
plant surveys, bird surveys) are required as part of permit compliance (see
Appendix C). Each alternative includes an estimated lump sum of $2,000 for these
activities.

® Verification Sampling. The number of samples was based on the verification
sampling plans in Appendix C. Unit costs of $50, $600, and $1,000 per sample for
the lead, PCB, and dioxin areas, respectively, were used for laboratory costs (see
Appendix C). In addition, the consolidation and capping alternative includes a lump
sum of $10,000 for monitoring well installation.

® Cultural Resource Monitors. Cultural resource monitoring would require an

archaeologist and a Native American to be present during excavation activities in
OU-A North and in OU-A South. Based on a contractor estimate, a unit cost of
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Appendix B

Final Cost Estimate

$500/day for a Native American and $700/day for an archaeologist for a total of
$1,200/day was used. A total of 28 days was assumed for the removal and offsite
disposal alternative and twice the number of days for the consolidation and
capping alternative.

A cost estimate associated with professional and technical services was made using
the USEPA's rule-of-thumb percentages of total project capital cost (USEPA, 2000).
The percentages for projects with capital costs ranging from $2,000,000 to
$10,000,000 (i.e., the alternatives for the dioxin PRAS) were initially evaluated and then
modified slightly based on knowledge of the site and permit requirements:

® Project management, 5%

® Construction management, 8%

B.7. References

RS Means. 2003. Heavy Construction Cost Data. 17" ed.

USEPA. 2000. A Guide to Developing and Documenting Cost Estimates during the

Feasibility Study. EPA-540-R-00-002. U.S. Environmental Protection Agency,
Office of Emergency and Remedial Response. July.
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Table B-1

Presumptive Remedy Area Quantities

Operable Unit A Remedial Action Plan

Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

Area Volume Weight

PRA (square feet) |(cubic yards) (tons)
Glass Beach 2: Lead PRA 1834 136 177
Former Scrap Yard: PCB PRA 26732 990 1287
Glass Beach 2: Dioxin PRA 2674 99 129
Parcel 10 Fill Area PRAs
Dioxin Area #1 19391 3591 4668
Dioxin Area #2 13341 1482 1927
Dioxin Area #3 53216 7008 9110
Dioxin Area #4 7808 578 752
Total of Dioxin PRAs 96429 12759 16586
Notes:
PCB = polychlorinated biphenyls
PRA = Presumptive Remedy Area

8/25/2008
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Table B-2
Lead Offsite Removal and Disposal Cost Estimate

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Description Quantity Unit Unit Cost Total
CAPITAL COSTS
MOBILIZATION/DEMOBILIZATION
Mobilization and Demobilization 1 LS $2,500 $2,500
SUBTOTAL $2,500

SITE PREPARATION
Erosion Controls 1 LS $1,000 $1,000
SUBTOTAL $1,000

EXCAVATION, TRANSPORT, & DISPOSAL

Excavation 136 CcY $25 $3,400
Transportation and Disposal Fees 136 CY $121 $16,456
Backfill Material Placement 136 CcY $20 $2,720
SUBTOTAL $22,576

SITE RESTORATION

Site Restoration 1 LS $1,000 $1,000
SUBTOTAL $1,000
SUBTOTAL $23,576
Contingency 20% $4,715
SUBTOTAL (CONSTRUCTION COSTS) $31,791
OTHER COSTS
Permitting 1 LS $1,250 $1,250
Inspections 1 LS $2,000 $2,000
Verification Samples 5 EA $50 $250
Cultural Monitors 2 DAY $1,200 $2,400
Project Management 5% $1,590
Construction Management 8% $2,543
SUBTOTAL $10,033
GRAND TOTAL $41,824
Notes:
CY = cubic yards
DAY = per day
EA = each

LS = lump sum

8/25/2008
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Table B-3
PCB Offsite Removal and Disposal Cost Estimate

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

Description Quantity Unit Unit Cost

CAPITAL COSTS

MOBILIZATION/DEMOBILIZATION
Mobilization and Demobilization 1 LS $2,500
SUBTOTAL

SITE PREPARATION
Erosion Controls 1 LS $1,000
SUBTOTAL

EXCAVATION, TRANSPORT, & DISPOSAL
Excavation 990 CY $25
Transportation and Disposal Fees 990 CY $91
Backfill Material Placement 990 CY $20
SUBTOTAL

SITE RESTORATION
Site Restoration 3000 SY $3
SUBTOTAL

SUBTOTAL
Contingency 20%

SUBTOTAL (CONSTRUCTION COSTS)

OTHER COSTS
Permitting 1 LS $1,250
Inspections 1 LS $2,000
Verification Samples 25 EA $600
Cultural Monitors 3 DAY $1,200
Project Management 5%
Construction Management 8%

SUBTOTAL

GRAND TOTAL

Notes:

CY = cubic yards

DAY = per day

EA = each

LS = lump sum
PCB = polychlorinated bipheny!
SY = square yard

072711266 OU-A RAP Final App B tabs.xls ARCADIS BBL

Total

$2,500

$2,500

$1,000

$1,000

$24,750
$90,090
$19,800

$134,640

$9,000

$9,000

$143,640

$28,728

$175,868

$1,250
$2,000
$15,000
$3,600
$8,793
$14,069

$44,713

$220,581
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Table B-4
Dioxin Offsite Removal and Disposal Cost Estimate

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

072711266 OU-A RAP Final App B tabs.xls

Description Quantity Unit Unit Cost

CAPITAL COSTS

MOBILIZATION/DEMOBILIZATION
Mobilization and Demobilization 1 LS $20,000
SUBTOTAL

SITE PREPARATION
Erosion Controls 1 LS $5,000
SUBTOTAL

EXCAVATION, TRANSPORT, & DISPOSAL
Excavation 12,760 CY $25
Transportation and Disposal Fees 12,760 CY $91
Backfill Material Placement 12,760 CY $20
SUBTOTAL

SITE RESTORATION
Site Restoration 10,700 SY $3
SUBTOTAL

SUBTOTAL
Contingency 20%

SUBTOTAL (CONSTRUCTION COSTS)

OTHER COSTS
Permitting 1 LS $2,000
Inspections 1 LS $2,000
Verification Samples 70 EA $1,000
Cultural Monitors 28 DAY $1,200
Project Management 5%
Construction Management 8%

SUBTOTAL

GRAND TOTAL

Notes:

CY = cubic yards

DAY = per day

EA = each

LS = lump sum

SY = square yard

ARCADIS BBL

Total

$20,000

$20,000

$5,000

$5,000

$319,000
$1,161,160
$255,200

$1,735,360

$32,100

$32,100

$1,767,460

$353,492

$2,145,952

$2,000
$2,000
$70,000
$33,600
$107,298
$171,676

$386,574

$2,532,526
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Table B-5
Dioxin Capping and Consolidation Cost Estimate

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

Description

CAPITAL COSTS
MOBILIZATION/DEMOBILIZATION
Mobilzation and Demobilization

SUBTOTAL

SITE PREPARATION
Erosion Controls
SUBTOTAL

EXCAVATION & CAPPING
Excavations (dioxin and cap area)
Consolidation/Backfilling of Cap Cell
Grading of Dioxin Excavations
PVC 40-mil Liner (bottom)
Geosynthetic Liner (Bentomat - top)
Clean Sand Fill (placement)
SUBTOTAL

SITE RESTORATION
Site Restoration
SUBTOTAL

SUBTOTAL
Contingency

SUBTOTAL (CONSTRUCTION COSTS)

OPERATION, MAINTENANCE & MONITORING COSTS (ANNUAL)

OMM

PERIODIC COSTS
Description

OMM Cost

OMM Cost

OMM Cost

OMM Cost

OMM Cost

PRESENT VALUE ANALYSIS

Cost Type

Capital Cost
Annual OMM Cost
Periodic OMM Cost
Periodic OMM Cost
Periodic OMM Cost
Periodic OMM Cost
Periodic OMM Cost

Fort Bragg, California

TOTAL PRESENT VALUE OF ALTERNATIVE

8/25/2008
072711266 OU-A RAP Final App B tabs.xls

Quantity Unit Unit Cost
1 LS $25,000
1 LS $10,000
25,500 CY $25
12,800 CYy $5
12,800 CYy $5
58,000 SF $0.7
58,000 SF $1.2
800 CY $20
19,000 SY $3
20%
1 LS $8,000
Year Quantity Unit
10 1 LS
15 1 LS
20 1 LS
25 1 LS
30 1 LS
Total Cost
Year Total Cost Per Year
0 $1,185,440 $1,185,440
1-5 $40,000 $8,000
10 $8,000 $8,000
15 $15,000 $15,000
20 $15,000 $15,000
25 $15,000 $15,000
30 $15,000 $15,000
ARCADIS BBL

Total

$25,000

$25,000

$10,000

$10,000

$637,500
$64,000
$64,000
$40,600
$69,600
$16,000

$891,700

$57,000

$67,000

$958,700

$191,740

$1,185,440

$8,000

Unit Cost

$8,000
$15,000
$15,000
$15,000
$15,000

Discount
Factor (6 %)

1.00
4.21
0.56
0.42
0.31
0.23
0.17

Total
$8,000
$15,000
$15,000
$15,000
$15,000

Present

Value

$1,185,440

$33,699
$4,467
$6,259
$4,677
$3,495
$2,612

$1,240,649
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Table B-5
Dioxin Capping and Consolidation Cost Estimate

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

Description Quantity Unit Unit Cost Total

OTHER COSTS
Permitting 1 LS $2,000 $2,000
Inspections 1 LS $2,000 $2,000
Verification Samples 70 EA $1,000 $70,000
Monitoring Well Installation 1 LS $10,000 $10,000
Cultural Monitors 52 DAY $1,200 $62,400
Project Management 5% $59,272
Construction Management 8% $94,835

SUBTOTAL $300,507

GRAND TOTAL $1,541,156

Notes:

CY = cubic yards

DAY = per day

EA = each

LS = lump sum

mil = millimeter

OMM = Operation, Maintenance, and Monitoring
PVC = polyvinyl chloride

SF = square foot

SY = square yard

8/25/2008
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Table B-6

Summary of Remedial Alternative Cost Estimates

Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility

8/25/2008

Fort Bragg, California
Removal and Removal and Removal and Consolidation and
Offsite Disposal | Offsite Disposal | Offsite Disposal Capping

Cost Items Lead PRA PCB PRA Dioxin PRAs Dioxin PRAs
Capital Costs (Total) $31,791 $175,868 $2,145,952 $1,185,440

Pre-Construction $3,500 $3,500 $25,000 $35,000

Construction $28,291 $172,368 $2,120,952 $1,150,440
Other Costs $10,033 $44,713 $386,574 $300,507
OMM Costs $0 $0 $0 $55,209
Total 30-Year Cost $41,824 $220,581 $2,532,526 $1,541,156
Total 30-Year Cost (rounded) $42,000 $220,000 $2,500,000 $1,500,000
Notes:
OMM = Operation, Maintenance, and Monitoring
PCB = polychlorinated biphenyl
PRA = Presumptive Remedy Area

072711266 OU-A RAP Final App B tabs.xIs ARCADIS BBL
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Figures

Figure C-1  Onsite Truck Route, Stockpile, Decontamination, and Air Monitoring
Locations

Figure C-2  Truck Route to Keller Canyon Landfill
Figure C-3  Truck Route to Kettleman Hills Landfill

Figure C-4  Truck Route to Evergreen Environmental

Attachments
1 Raw Data and Calculations from Specific-Capacity Testing
2 Specifications
3 Boring Logs (Consolidate and Cap Area)
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C.1. Introduct ion

This appendix presents the implementation plan, including design features, permit
requirements, and best management practices (BMPs), for the selected remedial
alternatives in the Operable Unit A (OU-A) Remedial Action Plan (RAP) and Feasibility
Study (FS). This plan is required by the Department of Toxic Substances Control
(DTSC) under Section 5.12 of the Site Investigation and Remediation Order for the site
(Docket No. HSA-RAO 06-07-150; the Order). Under the order, the implementation
plan should include a number of elements, as applicable; the following elements listed
in the order are considered applicable for this project:

e Plans and specifications for facilities to be constructed.

o Description of equipment used to excavate, handle, and transport contaminated
material.

e A sampling plan addressing sampling during implementation and to confirm
achievement of the performance objectives

e Atransportation plan identifying routes of travel and final destination of the RAP
wastes generated and disposed.

¢ |dentification of any necessary permits and agreements.

An air monitoring plan.

Note that this implementation plan relies upon other plans previously submitted to and
approved by DTSC for other site activities.

C.1.1 Plan s and Permitting
Activities at the site are subject to the conditions of existing permits:

® California Coastal Commission (CCC) Coastal Development Permit
(CDP A-1-FTB-05-053)

® City of Fort Bragg (City) Permit (CDP #3-04)

C-1
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¢ Building Demolition and Dust Control Permit (Mendocino County Air Quality
Management District Permit [MCAQMD] #0120-1-20-04-04-10)

®* Notice of Intent (NOI) under the National Pollutant Discharge Elimination System
(NPDES) General Permit No. CASOO0O002 Waste Discharge Requirements for
Stormwater Discharges Associated With Construction (WDID 1 23C341984).

An application for an amendment to the CDP A-1-FTB-05-053 (CDP) will be submitted
to the CCC, which will describe the planned activities (excavation and hauling of
impacted soil, backfilling, grading, capping, and seeding the excavation areas,
preparation of the consolidation cell, and capping and seeding the consolidation cell
area)’. The amendment application must be reviewed and approved by the CCC prior
to commencement of work.

All excavation, hauling, backfilling, and grading activities will be conducted in
accordance with the City of Fort Bragg Municipal Code, Title 18, Article 6, Site
Development Regulations. All required permits, including a City Public Works
Department grading permit, will be obtained prior to excavation activities.

C.1.2 Coastal Development Permit Conditions

The CDP includes numerous conditions for the protection of sensitive natural
resources. The applicable conditions include:

®* Protection of Marine and Coastal Biological Resources

“All excavation, stockpiling, hauling, and disposal activities shall be performed
consistent with the conclusions and recommendations contained in: Botanical Field
Study of Some of the Bluff Areas at the GP Mills Site (Teresa Scholars, Biological
Consultant, 2005a); Late Season Botanical Survey for the GP Mill Site Bluffs (Teresa
Scholars, Biological Consultant, 2005b); Avian Habitat Utilization and Impact
Assessment (WRA Environmental Consultants, January 2006); Rocky Intertidal
Environmentally Sensitive Habitat Area Engineering and Biological Assessment
(Acton-Mickelson Environmental, Inc. and WRA Environmental Consultants, February
2006); and Conceptual Revegetation Plan Former Georgia-Pacific California Wood

! Note that the permit amendment is only required for the areas within OU-A South. Excavation
work within Glass Beach 2 and the Parcel 3 Scrap Yard areas is covered under the current
permit.

072711266 OU-A RAP Final App C.doc C-2
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Products Manufacturing Facility (Circuit Rider Productions, Inc., September 22, 2005),
and shall implement all mitigation measures contained therein.”

— Additional information on CDP conditions is presented in Section C.3.2 regarding
protection of coastal bluff avian resources, protection of rare plant biological resources,
and protection of rocky intertidal marine biological resources. Remedial activities in
OU-A are not adjacent to or near (i.e., within 50 feet) any wetland or pond areas, so
those related CDP conditions do not apply.

® Avoidance of and Minimization of Exposure to Geological Instability

—  “All excavation, stockpiling, and disposal activities authorized by the CDP and
amendments shall be performed consistent with the conclusions and
recommendations contained in Geotechnical Evaluation — Bearing Support for Heavy
Equipment Loads, Blackburn Consulting, Inc., February 2006), and all mitigation
measures contained therein.”

— Additional information on CDP conditions related to bluff instability is presented in
Section C.3.3.

® Protection of Archaeological Resources

—  “Contractor shall perform all excavation, stockpiling, and disposal activities authorized
by the CDP consistent with the conclusions and recommendations contained in: (1)
Draft Site Specific Treatment Plan for Cultural Resources Georgia-Pacific Lumber Mill
Fort Bragg, California (TRC Companies, Inc., undated); and (2) Archaeological Survey
of the Georgia-Pacific Lumber Mill Fort Bragg, California (TRC Companies, Inc., March
2003), and all mitigation measures contained therein shall be implemented.”

— Additional information on CDP conditions related to cultural resources is presented in
Section C.3.4

® Conformance with MCAQMD Requirements

—  “If additional permits are required or new permits have been acquired since June 2006,
the permittee will submit copies to the Executive Director. The applicant shall inform
the Executive Director of any changes to the project required by the MCAQMD. Such
changes shall not be incorporated into the project until the applicant obtains a
Commission amendment to the CDP, unless the Executive Director determines that no
amendment is legally required.”

—  Building Demolition and Dust Control Permit (Mendocino County Air Quality
Management District Permit [MCAQMD] #0120-1-20-04-04-10) is renewed annually by
Georgia-Pacific. The permit specifies BMPs for dust control during site activities
(details in Section C.4.2), and requires notification of MCAQMD no less than 10 days
prior to commencement of construction activities. The permit will be revised to
specifically include areas of planned excavations for 2008.

Other CDP conditions are discussed in Section C.3.

072711266 OU-A RAP Final App C.doc C-3
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C.1.3 Exi sting Plans

A Storm Water Pollution Prevention Plan (SWPPP) was prepared for construction
activities pursuant to the general permit and was reviewed and approved by the
RWQCB (BBL, 2006b). The SWPPP addresses grading and stormwater pollution
abatement associated with soil excavation at remedial action areas, stockpiling, and
transport of the soil across the site for temporary storage (if necessary) and hauling to
the disposal facility. The SWPPP also addresses the requirements for capping and
stabilizing surface soil.

An Excavation and Soil Management Plan (ESMP) (BBL, 2006a) was created to
govern excavation activities onsite and applies to activities planned under this RAP.
The ESMP fulfills specific applicable requirements of the MCAQMD and California
State Water Resources Control Board. Section C.4 further outlines conditions and
procedures specific to this RAP, including specific areas of the site that may be used
for temporary stockpiling, which may be required for short periods for the consolidate
and cap alternative for the dioxin excavations. Otherwise, soil stockpiling is anticipated
to only be necessary during active excavation periods to prepare soil for hauling more
efficiently (temporary stockpiling only). Material will generally be directly loaded or, if
necessary, stockpiles will be placed temporarily adjacent to the excavation (on plastic)
for subsequent truck loading.

The Transportation Plan (BBL, 2006c) for the site describes requirements for
transportation and disposal of excavated soil and fulfills specific applicable
requirements of the Code of Federal Regulations (CFR), Title 49, Transportation, Parts
100 to 199, and the California Health and Safety Code, Section 25169.3. Figure C-1
shows trucking routes for movement of soil within the site. Routes to potential landfill
disposal sites are included in the Transportation Plan. The permittee will notify the
MCAQMD of the start and completion dates of the excavation and hauling activities so
that they may inspect dust control practices during operations.

C.2. Contractor Health and Safety

As stated in the Site Health and Safety Plan (HASP) (ARCADIS BBLES, 2007), the
policy of ARCADIS BBLES (construction management branch of ARCADIS BBL) is to
provide a safe and healthy work environment. No aspect of operations is of greater
importance than injury and iliness prevention. A fundamental principle of safety
management is that all injuries, illnesses, and incidents are preventable. ARCADIS

c4
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BBLES will take every reasonable step to eliminate or control hazards in order to
minimize the possibility of injury, illness, or incident.

The HASP prescribes the procedures that must be followed during activities at the site.
Operational changes that could affect the health and safety of personnel, the
community, or the environment will not be made without the prior approval of the
Project Manager and the Health and Safety Officer. The HASP will be reviewed
periodically to ensure that it is current and technically correct. Any changes in site
conditions and/or the scope of work will require a review and modification to the HASP.
Such changes will be completed in the form of an addendum or a revision to the plan.
Based on the activities planned as part of this RAP, no changes to the HASP are
anticipated (the current HASP covers the activities herein).

The provisions of the HASP are mandatory for all ARCADIS personnel and ARCADIS
subcontractors assigned to the project. Subcontractors may prepare their own site-
specific HASPs that must meet the basic requirements of the ARCADIS BBLES HASP.
All visitors to ARCADIS work areas at the site must abide by the requirements of the
HASP.

C.3. Mobilization and Site Preparation
Prior to initiating remedial action construction, the Contractor will perform mobilization

and site preparation activities. At a minimum, it is anticipated that the following site
preparation activities will be performed:

Verify existing site conditions

* |dentify the location of, and relocate as necessary, aboveground and underground
utilities, equipment, and structures (not anticipated for this scope of work based on
a review of utility maps and information)

® Mobilize personnel, equipment, and materials to the site

® Clear and grub areas as necessary to perform the remedial action activities

® Construct equipment and material staging/dewatering areas (as necessary)

®* Prepare equipment and personnel decontamination areas

C-5
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® Establish erosion and sedimentation control measures (as discussed below)

® Construct temporary access roads (as needed) for ingress and egress of
construction equipment as well as offsite transportation of excavated materials

® |nstall temporary fencing or barriers as necessary to protect and secure the work
areas.

C.3.1 Erosion and Sedimentation Controls

Erosion and sediment control and storm water management will follow the best
management practices (BMPs) described in the SWPPP (BBL, 2006b). Applicable
general BMPs that will be implemented during the OU-A remedial activities include, but
are not limited to:

® Conduct excavation and IRM activities during the non-rainy season from April 15
through October 15. Hauling activities may occur after October 15, if necessary
(Note that the application for amendment to the CDP will include a request to
extend the construction season through November 15).

® Ensure all physical controls are in place to minimize stormwater contamination.
Verify physical barriers are in place and in good working order. Visually inspect
daily.

® Check all equipment for leaks and immediately clean all leaks, drips, and other
spills using dry methods (i.e., absorbent materials) if possible to prevent soil or
groundwater contamination or residue on paved surfaces.

® As possible, refuel and perform minor maintenance on vehicles and heavy
equipment in one designated, contained location away from onsite storm drains,
immediately cleaning any spills. Refueling may occur in more than one location,
depending on where equipment is operating.

®* Perform major maintenance, repairs, and washing of equipment away from the
construction area.

® Conduct major repair work at an offsite location.

C-6
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Do not hose down pavement or surfaces where materials have spilled. Use dry
cleanup methods (i.e., absorbent materials) if possible. Limit water volume to
amount necessary for dust suppression.

Implement dust suppression in accordance with ESMP (BBL, 2006a).

Store materials or products in original manufacturer containers and under roof
cover if possible.

Keep storage areas orderly to facilitate inspection.

Load excavated soil directly from backhoe to transport truck if possible.

Avoid creating excavated soil stockpiles if possible. Some temporary stockpiling
may be necessary near active excavation areas. Stormwater contamination
prevention and dust suppression BMPs will apply.

Keep materials out of rain to prevent source runoff contamination. Schedule

clearing or earth-moving activities for dry-weather periods. Cover exposed soil
piles or construction materials with plastic sheeting or temporary roofs. Before
rainfall, sweep and remove materials from surfaces that slope to storm drains.

Dispose construction wastes in covered dumpsters or recycling receptacles.

Practice source reduction. Order only necessary material.

Use recyclable materials if possible. Arrange for pickup of recyclable materials
(e.g., concrete, asphalt, scrap metal, solvents, degreasers, cleared vegetation,
paper, rocks, and vehicle maintenance material such as used oil, anti-freeze,
batteries, and tires).

Dispose all wastes properly. Materials that cannot be recycled will be taken to the
appropriate landfill or disposed of as hazardous waste. Do not store or leave waste
materials in the street or near storm drains. Hazardous waste will be placed in the
Potentially Hazardous Waste Storage Areas.

Train employees or subcontractors to use BMPs presented in the SWPPP (BBL,
2006b).
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Additional details regarding BMPs for specific activities are provided in the SWPPP
(BBL, 2006b).

C.3.2 Biologica | Resources Monitoring

Biological resources monitoring is required prior to commencement of remedial
activities. Biological resources potentially impacted by the activities include marine and
coastal biological resources (primarily nesting birds) and rare plants. No wetlands are
located in the vicinity of the remedial actions planned in OU-A. Harbor seal haulouts
are not present offshore of the Former Scrap Yard Presumptive Remediation Area
(PRA). There is a small haulout off of the Glass Beach 2 PRAs where harbor seals
have been observed occasionally. The three northernmost Parcel 10 PRAs are not
near the bluffs and do not have the potential to disturb harbor seals offshore of Parcel
10, because there are no direct lines of sight between the haulouts and these areas.
The southernmost excavation likely extends within 20 feet of the bluff. Also, there is a
small haulout offshore of this excavation where there is a direct line of sight to the
excavation location. At this time, it is assumed that marine mammal monitoring will be
needed during work at Glass Beach 2 and at the southernmost PRA (Dioxin PRA 3a
and 3b) in Parcel 10.

Per the CDP, the following monitoring for the protection of marine and coastal
biological resources will be conducted prior to remedial actions. Note that text from the

CDP has been edited slightly to make it specific to the areas of remedial actions.

1) For the Protection of Coastal Bluff Avian Resources:

® Sensitive Avian Species Nesting Survey — prior to commencement of
excavation activities at Glass Beach 2 (lead-impacted soil excavation), in
Parcel 3 (PCB-impacted soil in the Former Scrap Yard), and in Parcel 10
near the southernmost dioxin/furan PRAs, and consistent with the
applicant’s proposed project description, the permittee shall submit for
review and approval of the Executive Director, a survey of the associated
coastal bluff face and blufftop margin areas, conducted by a qualified
biologist or resource ecologist with specific knowledge of threatened,
endangered, species of special concern, or treaty-protected migratory birds
(“sensitive avian species”), which fully evaluates any and all indications of
the presence or absence of these species, and which demonstrates
compliance with all of the following:

C-8
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a)
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No less than 14 days and no more than 30 days prior to the
beginning of construction, a qualified biologist or resource ecologist
shall conduct a non-invasive survey for any sensitive avian species
nesting in the coastal bluff face and blufftop margin areas near the
excavation locations. If the survey finds any indication that nesting
sensitive avian species with unfledged young are present on the
bluff face and blufftop margins, project work shall be limited
consistent with the mitigation measures identified in the Avian
Habitat Utilization and Impact Assessment (WRA Environmental
Consultants, 2005; updated 2007), including the imposition of
exclusionary buffer areas identified therein, however, in no case
shall the exclusionary buffer be less than 100 horizontal feet from
the affected nesting site. Work within the exclusionary buffers shall
not proceed until a subsequent bird survey has been conducted by a
qualified biologist or resource ecologist that demonstrates that the
young have fledged and are not nesting in the area for thirty (30)
continuous days, and such surveys have been submitted for the
review and approval of the Executive Director;

If no indications of nesting sensitive avian species are found during
the initial survey, no additional surveys or mitigation is required,
provided the project commences within 30 days of completion of the
survey, and provided the project does not extend into the
commencement of the nesting season of the sensitive avian species;

If more than 30 days have passed since completion of the initial
survey and work has not commenced, or if it is determined that work
will extend past the commencement of the nesting seasons of the
various sensitive avian species (see Avian Habitat Utilization and
Impact Assessment, Tables Al, A2, and A3) a new survey shall be
conducted and submitted for the review to the Executive Director, no
more than 30 days and no less than 14 days prior to the start of the
nesting-season or the start of work, and submit a report to the
Executive Director for review and approval. If any survey discovers
indications of sensitive avian species nesting in the coastal bluff face
and blufftop margin areas, human activity in the affected area(s)
shall be minimized and construction shall cease until a sensitive
avian species survey has been conducted by a qualified biologist or
resource ecologist that demonstrates that all young have fledged
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and are not nesting in the coastal bluff face and blufftop margins for
thirty (30) continuous days, and such surveys have been submitted
for the review and approval of the Executive Director; and

Following completion of the excavation, all areas that are excavated
or otherwise left with exposed soils shall be revegetated with native
plant species. Revegetation of disturbed areas in Glass Beach 2 and
in the excavation areas of Parcels 3 and 10 shall be performed in
accordance with the Conceptual Revegetation Plan. The permittee
shall provide irrigation, maintenance, and replacement of
revegetated areas, as needed, to ensure the long-term viability of
the plants.

2) For the Protection of Rare Plant Biological Resources:

®* Final Plant Restoration Monitoring Program — a final detailed restoration

monitoring program designed by a qualified wetland biologist for monitoring
of the plant restoration site has been submitted for review and written
approval of the Executive Director (Circuit Rider Productions, 2005). The
following pre-construction monitoring will be conducted by a qualified
botanist:

a)

b)

c)

d)

e)

Surveying the relative cover and density of each plant species of
special concern found in the proposed development (i.e.,
remediation) area prior to the commencement of construction;

Monitoring and restoration of the affected areas in accordance with
the approved final monitoring program for a period of five years;

All revegetation planting shall utilize native plants obtained from local
genetic stocks;

Monitoring and reporting of restored areas as set forth in the CDP
(annual reports, a final monitoring report to the Executive Director at
the end of the five-year reporting period)

Flagging of the locations of the rare plant species by a qualified

botanist prior to commencement of the grading in bluff face and
blufftop areas. Work shall only be permitted to occur within 100 feet

C-10
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of the outer perimeter of the rare plant populations if such work is
necessary to perform the required environmental remediation
activities on the property;

f) No storage of equipment or stockpiling of materials within 100 feet of
the outer perimeter of the rare plant populations;

Q) If debris or soil removal is necessary within the rare plant sites
and/or the 100-foot buffer zones, the following measures shall be
required:

(1)

(@)

3)

(4)

072711266 OU-A RAP Final App C.doc

If a rare species cannot be avoided, the botanist shall make a
determination as to the feasibility of whether the species can
be removed for the affected area prior to waste removal
activities within the area and transplanted back to the affected
area after work activities are completed.

If possible, work shall be conducted after seed set at locations
where rare species are identified.

The botanist shall make a determination at each work location
as to whether removal of the surface soil (containing the seed
bank) for stockpiling is warranted. If warranted, and contingent
upon analytical test results for the presence of chemicals of
potential concern, stockpiled soil containing the seed bank
shall be placed at the location (laterally and vertically) from
which it was removed following completion of work activities.
The permittee shall follow the recommendations for increasing
the likelihood for survival of transplanted rare species as made
by the botanist; and

Following completion of restoration activities and revegetation,
the botanist shall prepare a follow-up report that identifies all
measures taken to protect rare plant species in each location
and that evaluates the success of the mitigations in protecting
and/or re-establishing the rare plant populations. The report
shall be submitted to the Executive Director.
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3) For the Protection of Offshore Rocky Marine Biological Resources (corresponds
to Section 3.A.4) of the CDP, with modifications per the amendment approved in

2007):

a) Baseline observations of pinnipeds in the project area shall be conducted prior
to initiating project activities. The baseline study shall be submitted to the
Executive Director prior to commencement of development in coastal bluff face
and blufftop margin areas. A morning and afternoon count shall be conducted
the day prior to work activities are scheduled to commence. Observations shall
also be made every morning work is scheduled to occur;

b) Survey data shall include type of marine mammals present, numbers, age
class, sex (if possible), location, time, tide, type of development activity being
conducted, and whether animals respond to the activity. Rates of departure
and arrival of animals to and from the haul-out shall be noted;

c) If seals flush for a work-related reason, the portion of the project that caused
the seals to flush shall be delayed until the animals leave the area;

d) Work can only be conducted during daylight hours when visibility allows
detection of marine mammals within 200 m (656 ft) of the proposed project
area;

e) Work can only be conducted when no marine mammals are present within 100
m (328 ft) of the proposed project area;

f)  During the restoration work, project area must be monitored by NMFS-
approved marine mammal observers (MMOSs) using 8 x 42 magnification
power binoculars or spotting scopes for any potential behavioral changes
caused by the activity. The MMOs are to report any incidents to NMFS Office
of Protected Resources (301-713-2289) and NMFS Southwest Region (562-
980-3232) within 24 hours by phone;

g) Work must be stopped immediately if a marine mammal shows behavior
changes that are potentially related to restoration activities; and

h) Restoration work must be temporarily suspended if a marine mammal wanders
within 100 m (328 ft) of the proposed project area, and work shall not restart
until the animal leaves the area on its own.

C-12
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i) If a Steller sea lion is observed, work activities within the immediate blufftop
edge area shall be postponed until the animal(s) leaves the project area;

j) All surveying data shall be compiled and submitted to the Executive Director
at the end of the construction season.

C.3.3 Avoidance of and Minimization of Exposure to Geological Instability

Per the CDP, the following mitigation measures to avoid or minimize exposure to
geological instability on the coastal buff areas shall be implemented (note that these
conditions apply to the Glass Beach 2 and Parcel 3 Former Scrap Yard PRAs and the
southernmost PRA in Parcel 10):

®* Heavy mechanized equipment operations shall be staged at locations a minimum
of 20 feet landward from the blufftop edge

® Pickup trucks and rubber-tired backhoes may be operated within the 20-foot
setback provided the ground in such locations is firm and non-yielding

® Conditions along the base of the bluffs shall be inspected by a California Certified
Engineering Geologist (CEG) prior to mobilizing all heavy mechanized equipment
conducting work at bluff face and blufftop margin locations. If recent sea cave
formation or other significant slope undercutting is observed, the light and heavy
mechanized equipment operational and staging setbacks shall be adjusted
accordingly.

C.3.4 Cultu ral Resources Monitoring

Per the CDP, the following monitoring and mitigation measures for the protection of
cultural resources are required, consistent with the conclusions and recommendations
contained in: (1) Draft Site Specific Treatment Plan for Cultural Resources Georgia-
Pacific Lumber Mill Fort Bragg, California (TRC Companies, Inc., undated); and (2)
Archaeological Survey of the Georgia-Pacific Lumber Mill Fort Bragg, California (TRC
Companies, Inc., March 2003). All mitigation measures contained in these documents
shall be implemented, including but not limited to the following mitigation measures as
modified below and as applicable to the remedial actions in OU-A (i.e., areas of
subsurface disturbance):

C-13
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*  “Prior to commencement of debris removal and investigation of geophysical
anomaly areas, surveys [were] conducted to inventory areas where subsurface
disturbance [was] likely to occur. [These surveys and additional data gathered
during the 2007 field season are sufficient to allow planning for protection of
cultural resources during the remedial actions planned for OU-A.]

* |fitis determined that soil disturbance cannot be avoided at prehistoric
archaeological sites CA-MEN-3141H, -409H, and 6120-01, Phase Il (data
recovery) surveys will be conducted prior to soil disturbance due to the high
potential to uncover historic and prehistoric resources during excavation at these
three sites.

®* A gualified archaeologist will be present to monitor debris removal in archeological
site CA-MEN-1401H and [Former Scrap Yard Area] the-Glass-Beach-3 area to
recover and record any artifacts associated with early historic activities.

* A qualified archaeologist will monitor earth-disturbing activities at all prehistoric

archeological sites in [excavation areas] debrisremoval-or-geophysical-anomaly-

areas in order to record evidence of buried cultural resources.

® |f debris removal [i.e., remediation] will not disturb buried resources (i.e., will
consist only of removal to existing ground surface) at identified prehistoric
archeological sites, additional archaeological investigations are not required.

®* |nthe event prehistoric archaeological resources (marked by shellfish remains,
flaked and ground stone tools, fire affected rock, human bone, or other related
materials) are unearthed during [earth-disturbing activities] the-debrisremoval-or-
geophysical-anomaly-investigations, all work in the vicinity of the discovery shall
cease immediately, the Executive Director shall be notified, and the proper
disposition of resources shall be accomplished as required by City of Fort Bragg
Land Use Development Code Section 18.50.030.D.

® |f cultural resource artifacts or human remains are incidentally discovered within
designated low site potential rated areas, all project work shall be halted in the
affected area until an archaeologist and/or coroner has assessed the significance
of the discovered materials.

Special Condition 5.A was amended in 2007 to the version presented above, which
has been slightly modified to apply to RAP activities (modified text is in brackets and
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strikethrough). Parts B, C, and D to Special Condition 5 address actions to be taken if
an area of cultural deposits is discovered during the project. These actions include
stopping work, notifying the Executive Director, and submitting a Supplementary
Archeological Plan. The amendment to the permit in 2007 calls for the presence of
archeological monitors during disturbance of the subsurface in areas of moderate to
high potential for historic and/or prehistoric resources.

As was done in 2006 and 2007 during excavation activities in areas of moderate to
high potential for historic or prehistoric significance, a qualified archeologist will be
present during any site activities that cause disturbance of the subsurface that could
intrude to depths where artifacts may be present. In areas of potential or known
prehistoric deposits, a Native American monitor will also be present. Because it is
already known that OU-A is an area of high potential for prehistoric deposits, the
excavation process and the data recovery process will be combined, as was done in
2007. Note that the contaminated soils are present above the depth of the known
prehistoric deposit layers. The archeologist will observe and guide the excavation
process to ensure that the prehistoric deposit layer is not disturbed and will also test
the area of the excavation for artifacts during the soil removal process. This avoids the
need to completely stop work (unless human remains are found), since the excavator
or similar equipment is needed to assist in data recovery. If human remains are found,
the archeologist may work with the coroner to assess the significance of the materials,
and work in the vicinity may need to be halted for a period of time, although work may
continue to allow further data recovery. After excavation work is completed, a report of
the findings will be prepared by the archeological consultant, Garcia and Associates,
and submitted to the Executive Director.

C.3.5 Hydraulic Conductivity Evaluation

To estimate the hydraulic conductivity of the marine deposits in OU-A in support of the
consolidation and capping remedy, constant-rate, single-well pumping tests were
conducted in monitoring wells MW-10.1, MW-10.2, and MW-10.4 in November 2007.
Testing could not be conducted on well MW-10.3 because it was dry as is commonly
the case.

Constant-rate, single-well pumping tests were conducted in lieu of slug tests to
evaluate hydraulic conductivity. Due to the larger volume of water interacting with the
surrounding aquifer during a pumping test, pumping tests are typically more suitable
than slug tests for bulk hydraulic conductivity measurements, particularly in formations
such as the OU-A marine deposits with relatively high hydraulic conductivities.
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Before setting the pump, static water level measurements were collected. The depth of
pumping was contingent upon the total water column of the well; the pump was set at
approximately 10 feet below static water level at MW-10.1, 5 feet below static water
level at MW-10.2, and 3 feet below static water level at MW-10.4. After setting the
pump at each well, the water level was allowed to stabilize before pumping began.
Pumping rates for MW-10.1, MW-10.2, and MW-10.4 were 8, 0.5, and 5.25 gallons per
minute, respectively. Pumping rates were selected such that total drawdown after the
first minute of pumping was no greater than 20% of the total height above the pump of
the pre-pumping water column. Each well was pumped for 30 minutes.

Water level measurements were collected at 3-minute intervals throughout the duration
of pumping. After pumping was completed, water level measurements were collected
at 3-minute intervals to monitor recovery of groundwater elevation levels. Attachment 1
provides raw data from each pumping test and calculations.

The data were analyzed using the Cooper-Jacob time-drawdown method (Kruseman
and deRidder, 2000). Estimated conductivities were 70.6 feet/day for monitoring well
MW-10.1, 2 to 5 feet/day for monitoring well MW-10.2, and 290 feet/day for monitoring
well MW-10.4. These estimated conductivities are at least three orders of magnitude
greater than the design conductivity of the geosynthetic clay liner (on the order of 0.003
feet per day) and meet the requirement of Title 27.

C.4. General Excavation Procedures, Soil Management, and Monitoring

General procedures for soil excavation and management, as well as monitoring of the
work environment and confirmation sampling to verify that impacted soil greater than
risk-based target levels (RBTLs) has been removed, are described in the following
sections.

C.4.1 General Excavation Procedures and Soil Management

The objective of the RAP is to remediate the seven PRASs identified in the OU-A
Remedial Investigation (RI). The seven PRAs include three areas in OU-A North (two
areas near Glass Beach 2 and one in the Parcel 3 Former Scrap Yard) and four areas
within OU-A South (all within the Parcel 10 Fill Area). These seven areas have been
targeted as requiring remedies because of elevated concentrations of lead, PCBs, or
dioxins/furans. Impacted soil from two of the areas in OU-A North (the lead area near
Glass Beach 2 and the PCB area in the Parcel 3 Former Scrap Yard) will be
excavated, transported, and disposed at an offsite landfill permitted to accept the
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material. Soil from the one dioxin PRA in OU-A North and from the four dioxin PRAs in
OU-A South will be managed onsite by consolidating the material in the subsurface
within an area in Parcel 8 (Operable Unit D; see Figure C-1) and placing a cap on the
area to prevent exposure to humans and wildlife. All soil, with the exception of the lead
area at Glass Beach 2, is non-hazardous.

The approximate PRA excavation areas are presented on Figures 4-1 to 4-4 of the
main text and the depths, areas, and volumes to be excavated are provided in
Appendix B (excavation depths are based on the soil sampling results showing
exceedances of RBTLs). These limits are based on the extensive investigation
previously performed at the PRA locations, but the excavation limits may be modified
based on results of the confirmation sampling.

In the lead PRA (Glass Beach 2), the area to be excavated measures about 1,840
square feet and averages 2 feet in depth, resulting in approximately 140 in-place cubic
yards of soil to be excavated. In the Former Scrap Yard Area of Parcel 3, the area to
be excavated measures about 26,750 square feet and averages 1 foot in depth,
resulting in approximately 1,000 in-place cubic yards of soil to be removed.

The dioxin PRA in Glass Beach 2 measures about 2,675 square feet and will be
excavated to about 1 foot bgs, for approximately 100 cubic yards of soil. The four
PRAs for dioxins/furans in the Parcel 10 Fill Area comprise approximately 12,800 in-
place cubic yards of soil that require excavation. Area 1 measures about 19,400
square feet and averages 5 feet in depth, resulting in approximately 3,600 in-place
cubic yards of soil to be removed. Area 2 measures about 13,350 square feet and
averages 3 feet in depth, resulting in approximately 1,500 in-place cubic yards of soil to
be removed. Area 3A measures about 25,620 square feet and averages 2 feet in
depth, resulting in approximately 1,900 in-place cubic yards of soil to be removed,
while Area 3B measures about 27,600 square feet and averages 5 feet in depth, for
approximately 5,110 in-place cubic yards of soil to be removed. Area 4 measures
about 7,800 square feet and will be excavated to 2 feet bgs, for approximately 580
cubic yards of soil to be removed. Note that all final excavation limits will be surveyed
by a licensed surveyor prior to backfilling, capping, and/or regrading.

MW-10.3 is present in Area 3B and will be abandoned prior to excavation activities.
This well is often dry and may not be replaced post-excavation, as there will be three
wells remaining in Parcel 10 (MW-10.1, MW-10.2, and MW-10.4) that show little impact
from site activities and are adequate to characterize groundwater in the area. See
Figure 4-4 of the main text for well locations.
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A designated work area boundary will be established for excavation activities. Initially,
the designated work area boundary will be established at a setback distance of 55 feet
from the area of work. The designated work area boundary will be adjusted based on
air monitoring results. Volatile organic compounds (VOCSs) and petroleum
hydrocarbons have not been detected at concentrations of concern in the OU-A PRAs.
However, a photoionization detector (PID) calibrated to isobutylene will be available
onsite and will be used periodically to monitor the breathing zone of workers at the
PRA excavations. Airborne dust will be monitored during all excavation, loading, and
hauling activities (see dust control and monitoring activities described in Section C.4.2).
Air monitoring will be conducted in accordance with the HASP (ARCADIS BBLES,
2007). Work will be initiated with Level D protection. A PID reading of 1 part per million
in the workers’ breathing zone sustained for 2 minutes will prompt an upgrade to Level
C protection.

The following protocol will be used for excavation of impacted soil at OU-A PRAs:

®* Temporary staging areas will be set up within fenced areas for excavated soll
stockpiling. Excavated material will be placed on plastic sheeting and covered by
plastic sheeting to prevent migration of contaminants, shield the material from
elements, and mitigate fugitive dust and stormwater runon and runoff. Potential
locations for temporary stockpiling are shown on Figure C-1.

® For excavation along coastal bluffs, as required by the CDP for the protection of
rocky intertidal marine biological resources:

—  Bluff face and blufftop margin grading activities shall only be conducted during the dry
season, from April 15 through October 15°

—  Excavation activities shall be initiated leaving a 4-foot-thick strip of fill/topsoil at the sea
cliff to prohibit any sediment or water falling onto the rocky intertidal area. Upon
completion of excavation activities to the east, the remaining 4-foot-thick strip shall be
excavated in a manner to minimize soil or debris dropping onto the rocky intertidal area

—  Manual methods shall be used to remove any material that falls onto the rocky
intertidal area.

® Excavation will generally begin at exposed fill atop coastal bluffs and proceed
inland until the extent of the PRA is reached. Soil excavation will be performed well

% Note that the application for amendment to the CDP will include a request to extend
the construction season through November 15.
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above the mean high-tide line, and as discussed above, archeologists will be
present to guide excavation work and recover artifacts if necessary. In sensitive
cultural resource areas, care will be taken to avoid disturbance of the cultural
deposits to the extent possible. Archeologists and monitors will assist the
excavator operator in avoiding penetration of the cultural deposit layer by
maintaining visual contact and signaling when the bucket is nearing the bottom of
the fill material.

® |tis anticipated that a Caterpillar 330 track-mounted excavator or similar device will
be used during excavation. If excavation is heeded within 20 feet of the bluff face
(such as Glass Beach 2, the Parcel 3 Former Scrap Yard, and PRA Area 3A in
Parcel 10), a rubber-tire backhoe will be used.

* Excavated material will be either directly loaded into trucks or temporarily
stockpiled prior to loading trucks. Trucks will be instructed to enter near the
excavation and directed to exit away from the excavation once loaded. Drivers will
be instructed to maintain a safe distance from the edge of the excavation. Drivers
will be instructed to maintain a distance of at least 30 feet from the bluff edge. The
bluff edge will be marked with caution tape for better visibility to drivers and other
personnel.

® Excavated soil that is proposed to be taken offsite will be transported to a Class |
or Il landfill by a licensed hazardous waste hauler. Existing data are expected to be
sufficient for waste characterization and will be submitted to the disposal facility for
waste profiling.

®* Following excavation, the excavated areas will be backfilled and/or sloped or
graded to blend with surrounding areas as required by the CDP and grading
permit.

®* A soil berm or line of hay bales will be placed where any excavation intersects the
coastal bluff to restrict runoff from the excavated area. A sorbent material berm will
be used to supplement the soil berm or hay bales to further safeguard against
runoff from the excavated area. Additionally, soil and sorbent berms will be
constructed at the perimeter of excavations to restrict surface runoff into or out of
excavated areas.

As all excavations are anticipated to be less than 5 feet deep, no engineered controls,
sloping, or shoring should be required. However, in the event that the excavations are
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more than 5 feet deep and based on a review of CCR Title 8 requirements that would
define the soils onsite as Type C soil, the excavation may be executed without
engineered controls so long as:

® The maximum allowable slope is 1.5 foot horizontal to 1 foot vertical
® Excavation is performed under the direction of a competent individual.

Entry into the excavations is not anticipated to be required. However, if entry into an
excavation is needed, it will be authorized only in accordance with the HASP
(ARCADIS BBLES, 2007) and the safe work practices confined space entry
procedures as specified in an Entry Permit completed by the Field Team Leader. The
Entry Permit will specify the confined space monitoring to be performed and the
conditions for acceptable entry. Entry is defined as any part of a person’s body passing
through the plane of the opening of the excavation.

Although the presence of additional hazardous/unknown materials beyond those
identified in previous investigations is not anticipated, the remedial contractor
(ARCADIS BBLES) will be prepared to deal with them if encountered. A hazardous
materials staging area will be prepared for any buried structures or unknown material
uncovered during the course of excavating the PRAs. The approximate location of the
hazardous materials staging area (the Former Truck Loading Shed) and details of the
hazardous materials staging area is presented on Figure C-1. Unknown material
includes any material that does not meet the requirements/description of waste
presented in the approved landfill waste profile. Any encountered material will be
stored, sampled, and disposed of in accordance with appropriate state and federal
regulations.

It is possible that, during excavation of the PCB PRA, a buried fire protection pipeline
will be encountered. If the piping material is transite (which is partly composed of
asbestos), it will be handled according to safe practices for handling asbestos
containing material (ACM), as described in the HASP (ARCADIS BBLES, 2007). Any
other suspect ACM encountered during remedial activities will be handled in the same
manner. Generally, this includes submitting an Asbestos Notification to Mendocino
County Air Quality Management District and an Asbestos Work Notification to
California Occupational Safety and Health Administration (CalOSHA). Any asbestos
abatement activities will follow the protocol set forth in CCR 8 CCR 1529. An asbestos
contractor certified and licensed in the State of California will be required to conduct
asbestos abatement projects. All asbestos abatement and removal activities will be
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conducted with the appropriate PPE, monitoring, and trained personnel. Regulated
ACM will be placed in asbestos bags, labeled as hazardous, and segregated for offsite
disposal. The regulated ACM will be disposed at an offsite Class Il facility.

During periods of inactivity longer than 12 hours, trench bottoms and sidewalls may be
covered with heavy-duty plastic sheeting or other covering to minimize dust emissions
to the atmosphere. Open excavations will be demarcated with barricades and caution
tape during periods of inactivity and at the end of each workday to reduce the potential
of personnel falling into the excavations.

Excavations in OU-A North will be graded and/or backfilled with clean imported soil to
mitigate physical hazards and prevent ponding of water during rainfall. Excavations in
OU-A South will be graded using the existing soil in the Parcel 10 Fill Area, and/or
backfilled with the material from the consolidation pit. The source of imported backfill
material will be identified, sampled, and analyzed for COPCs prior to onsite use if not
previously characterized. Coarse-grained soils with a minor amount of fines to bind the
soil are preferred for use as backfill, because they are easier to compact and allow
water to more readily drain into surrounding soils. It is anticipated that clean dredge
material from Noyo Harbor, which has been used in the past and approved by DTSC
as suitable for backfill, may be used. If Noyo Harbor dredge material is used, and new
characterization data are available (i.e., newly dredged material is from a different area
than previously used material), the data will be acquired from the Harbormaster and
reviewed with DTSC for acceptability prior to use onsite. The dredge material may be
too saline to support plant growth. Additional clean fill would come from another local
source to fill the top 4 to 6 inches to provide an appropriate substrate for plant growth.
A local backfill source/cover material was tested and found acceptable for use in 2007.
This source will be used if needed in 2008. If that source is no longer available and a
new source is required, analytical testing will be conducted on the material prior to use
at the site and the data provided to DTSC. The excavation contractor will use
compaction equipment suitable for the resulting excavations.

Additional details regarding excavation procedures are provided in the ESMP (BBL,
2006a).

C.4.2 Capping Methodology and Procedures
For the consolidate and cap alternative for the dioxin PRAS, an excavation slightly

larger than the combined volume of the final excavation volumes of the PRAs will be
needed. Assuming 12,800 cubic yards and recompaction of the soil, a 6- to 6.5-foot
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depth for excavated material, and a 6- to 12 -inch cap thickness, approximately a 1.3-
to 1.5-acre area will be needed for this consolidation pit. The sides of the excavation
will not exceed a 1:1 slope.

Following excavation of the consolidation pit, the subgrade will be inspected and any
ruts and holes filled in as well as any deleterious material (rocks, debris) removed.
Following preparation of the cell, the cap and consolidate remedy will consist of the
following:

e A 40-mil polyvinyl chloride (PVC) geomembrane liner will be laid on the bottom of
the excavation overlain by;

e A simple leachate control system (engineered control to deal with liquids that might
accumulate in the cell) such as a slight slope to the bottom of the cell with a
collection pipe;

e Soil from the Dioxin PRA areas;
e Geosynthetic clay liner (GCL; Bentofix EC® or equivalent) over the top;

e A marker material (crushed rock or a visible layer such as orange construction
fencing;

e A one-foot layer of clean cover soil (soil with an organic content sufficient to
support vegetation) filled slightly above the existing surface, lightly compacted, and
graded to promote runoff from the interim cap; and

e Revegetation of the capped area using a native seed mix (see specifications in
Attachment 2).

Liner panels and GCL will be installed and seamed daily, as weather allows. Care will
be taken to facilitate drainage in the event of precipitation. Installation and seaming will
be performed per the specifications (Attachment 2). Seaming will be performed by
experienced personnel. Liner placement will not be performed in areas of ponded
water, during precipitation events, or in the presence of excessive winds. Liner

% http://www.gseworld.com/Products/gcls/bentofix/bentofix.ntm?DS044ec
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placement will cease or be postponed when conditions are unacceptable. Note that a
Consaolidation Cell Design Document will be submitted to DTSC for review prior to
implementation of construction of the consolidation cell.

The consolidation pit will be located within the area shown on Figure C-1, which was
measured in January 2008 (Attachment 3) to have a depth to groundwater of 12 to
12.5 feet bgs. Therefore, the depth of the pit will maintain a distance of at least 5 feet to
groundwater (even assuming a 1 foot rise from the measured depth) which meets Title
27 requirements. The area available for the consolidation pit is over 9 acres in size, so
can accommodate any needed additional area (for example, if additional material is
removed from the dioxin PRAs based on confirmation sampling results)

C.4.3 Dus t Control

During excavation activities, there is potential to generate airborne dust. Dust control
measures will comply with BMPs in the CDP and the ESMP (incorporated in the CDP
by reference), which include:

1) Excavation activities will be suspended if winds exceed 15 miles per hour (mph)
sustained (for 15 minutes) or 25 mph (instantaneous gusts).

2) Vehicles entering or exiting construction areas will travel at a speed that
minimizes dust emissions, but not to exceed 15 mph. Construction workers will
park in designated parking area(s) to reduce dust emissions.

3) Water will be applied by means of trucks, hoses, and/or sprinklers prior to any
removal and excavation activities to minimize dust emissions. A water truck will
be onsite at all times.

4) Water will be applied to disturbed areas at least four times per day to keep
working surfaces moist enough to minimize dust emissions.

5) The disturbed work area will be sprayed with water at the end of the work shift to
form a thin crust. This application will be in addition to the minimum rate of
application (four times per day).

6) Onsite paved roads will be washed down at least once per day unless conditions
warrant a greater frequency. Parking areas, staging areas, and traffic pathways
on the site shall be cleaned, as necessary, to control dust emissions. Adjacent
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public streets shall also be cleaned, if necessary, when soil materials from the
site are visible.

7) Water will be applied to visibly dry unpaved roads at least four times per day to
keep road surfaces moist enough to minimize dust emissions. Unpaved roads
may be graveled to reduce dust emissions.

8) Soil stockpiles will be placed atop and covered with heavy duty plastic sheeting
when they are not actively being managed. Stockpile covering will be in good
condition, joined at the seams, and securely anchored to minimize headspace
where vapors may accumulate.

9) When not covered, soil stockpile surfaces will be kept visibly moist by water
spray.

The objectives of these BMPs are to minimize generation of visible dust and prevent
dust from migrating offsite. In addition, as discussed previously, trucks hauling soil and
other loose material will be covered and trucks and tires will be brushed off to minimize
tracking of dirt onto site or public roads. These BMPs meet or exceed those specified
in the MCAQMD dust permit.

C.4.4 En vironmental Monitoring

Environmental monitoring will be conducted throughout the remedial construction
activities. Environmental monitoring activities, described below, are anticipated
primarily to include dust monitoring (described below) and ambient air monitoring for
VOCs and hydrocarbons (described in Section C.4.1) although these are not
constituents of concern in the PRAs. Dust monitoring equipment that measures
particulate matter of 10 microns or less (PM10, respirable dust) will be employed
during excavation activities to evaluate the effectiveness of the BMPs listed above.
Locations of the dust monitoring devices for the truck routes will be selected based on
the prevailing wind direction in relation to the day’s routes, but will generally be at the
locations shown on Figure C-1. Work will begin in Level D PPE, which provides no
respiratory protection. A reading on the dust monitors of less than 0.5 milligrams per
cubic meter (mg/m®) requires no additional protection. Readings of 0.5 to 5 mg/m®
requires donning of dust masks, and a reading greater than 5 mg/m? requires that work
stop and the source of the dust investigated. Corrective actions will be taken to reduce
readings to below 5 mg/m® or below 0.5 mg/m?, if possible, before work is allowed to
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resume. Additional information regarding environmental monitoring activities is
included in the HASP.

C.4.5 Verification Soil Sampling Program

Verification samples of the floor in the excavation areas will be collected at a frequency
of one sample per 5,000 square feet in excavations up to 5,000 square feet in area.
For excavations over 10,000 square feet in area, one floor/bottom sample per 2,500
square feet will be collected. For excavations between 5,000 and 10,000 square feet,
two or three floor/bottom samples will be collected, depending on the size and shape of
the excavation. Sidewall verification samples will be collected at a frequency of one
sample per 100 linear feet of sidewall, with a minimum of one per sidewall in smaller
excavations. Sample locations will be determined in the field for each excavation
segment. In shallow excavations, a sample will be collected using a shovel, trowel, or
hand auger. In excavations of 3 feet or greater depth, the excavator bucket will be used
to retrieve soil at the sample location, and a sample of the soil will be collected from the
bucket after it is brought to the surface. In the lead PRA in Glass Beach 2, samples will
be analyzed for lead. In the PCB PRA in the Former Scrap Yard, samples will be
analyzed for PCB congeners. In the dioxin/furan PRAs, samples will be analyzed for
dioxins/furans. Additional information regarding sampling and analysis methods can be
found in the Quality Assurance Project Plan (ARCADIS BBL, 2007).

Results of verification samples will be compared to risk-based target levels (RBTLSs) for
the protection of human and ecological receptors derived in Section 3.3 of the RAP.
These RBTLs are not intended to serve as “clean-up” levels in general and are not
necessarily relevant to other areas or OUs. RBTLs were estimated for PCBs (total),
lead, and dioxins/furans (TCDD TEQ).

The RBTLs (Appendix A) will be used initially to screen results from individual
confirmation samples, but will also be compared to post-remedy exposure estimates
(i.e., 95% Upper Confidence Limits [95%UCLs] for OU-A North and OU-A South) to
determine whether post-remedy conditions are protective of human and ecological
receptors, as predicted by the ecological risk assessment (ERA) and human health risk
assessment (HHRA) contained within the OU-A RI Report (see Section 3 of the main
text). As discussed in Section 3.4 of the OU-A RAP, the following RBTL comparisons
will be made:
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® For PCBs in the Former Scrap Yard, a post-remedial 95%UCL of confirmation
samples not exceeding 1 milligram per kilogram (mg/kg), the lower of the RBTLs
for the most sensitive human receptor (8.8 mg/kg) or ecological receptor (1 mg/kg).

® Forlead at Glass Beach 2, a post-remedial 95%UCL of confirmation samples not
exceeding 80 mg/kg, the lower of the RBTLs that are greater than background for
the most sensitive human receptor (523 mg/kg) or ecological receptor (80 mg/kg),
as well as removal of lead that meets the definition of a California Hazardous
Waste (California Code of Regulations Title 22 Social Security, Division Health
Standards for the Management of Hazardous Waste, Chapter 11). Removal to 80
mg/kg or less should achieve the second criterion.

® For dioxin/furans, post-remedial 95%UCLs expressed as total mammalian TEQs
not exceeding 53 picograms per gram (pg/g), the lower of the RBTLs for the most
sensitive human receptor (53 pg/g) or ecological receptor (59 pg/qg).

If the analytical results of the post-excavation verification samples indicate that
constituents of concern remain in soil at 95%UCLs greater than the remedial goals, a
5-foot by 5-foot area will be re-excavated to at least 0.5 feet below ground surface
(bgs) around the sample locations exceeding the criteria. Additional verification
samples will then be collected from the floor and/or wall of the newly excavated area,
as necessary, and compared to the appropriate RBTL(S). This process will be repeated
as necessary to achieve the RBTLs on a 95%UCL basis.

C.4.6 Wa ste Characterization

The soil impacted by lead has been characterized as a California hazardous waste
based on analyses conducted of soil samples collected at the planned excavation
location. The PCB-contaminated soil, although over the 1 mg/kg Toxic Substances
Control Act (TSCA) action level for a performance-based cleanup, is non-hazardous
and below the TSCA waste threshold of 50 mg/kg. Soil from the dioxins/furans PRAs is
also a non-hazardous waste. Existing results for in situ samples from the PRAs are
sufficient for characterization and to obtain approval for offsite disposal at an
appropriately permitted facility.

C.4.7 Offsi te Disposal/Consolidation

If not directly loaded into trucks, the excavated material will be temporarily stockpiled in
an area (or areas) in the vicinity of the excavation. The stockpile area will be
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constructed on a paved area of the site or lined with plastic. Stockpiles will be covered
with plastic at the end of each day and when not being actively worked on. Sandbags,
or other weights, will be used to keep the plastic cover in place.

The excavated material will be loaded onto trucks and transported under an
appropriate waste manifest or bill-of-lading to an appropriately permitted landfill,
depending on the characteristics of the waste. California hazardous waste will be
transported to the Kettleman Hills Waste Management facility. Non-hazardous waste
will be transported to Keller Canyon landfill in Pittsburg, California. The soils will be
wetted, as necessary, to reduce the potential for dust generation during loading and
transportation activities. After each truck is filled, it will be inspected to ensure that the
waste soil is securely covered and that the tires of the haul trucks are reasonably free
of accumulated soil prior to leaving the site.

Trucks will enter and leave the site by the Cypress Street gate and will sign in with the
guard at the gate. Routes from the site to the landfills specified above are included in
the Transportation Plan (BBL, 2006c). The truck drivers will be given a map of the
route along with the manifest. Trucks will typically arrive at the site by 7 a.m. and
depart the site by noon, but could depart as late as 1 p.m., to reach the landfill by
closing time. Trucks going to Kettleman Hills may arrive at the site by 6 a.m. and will
generally depart the site by 9 a.m.

For non-hazardous soil only 1,000 cy will be transported offsite based on the
consolidate and cap remedy being selected. Only 4 to 6 days of trucking will be
required (if the consolidate and cap remedy is not implemented and the Dioxin PRA
material has to be taken offsite, a total of 52 days additional days would be required to
haul the non-hazardous soil to the landfill).

It is anticipated that an average of 15 trucks and a maximum of 25 trucks (loads) per
day will leave the site based on the production capacity of the equipment and the hours
that trucks can travel from Fort Bragg to the offsite disposal facilities. For non-
hazardous soil (approximately 1,000 cy), 55 to 65 truckloads will be required over 4 to
6 days to transport the soil to the designated landfill. For hazardous soil (approximately
140 cy), 8 to 10 truckloads will required over 1 to 2 days to transport the soil to the
designated landfill. A full-time person will be assigned to coordinate the proper
manifesting and documentation associated with transportation and disposal of the
waste materials. Further information on transportation is provided in Section C.4.11.
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For the cap/consolidate option, approximately 50 days is estimated for the duration of
the excavation work, but trucking will be limited to onsite. A surface soil layer (soil
suitable for revegetation) will be hauled onsite.

C.4.8 Liquids Handling and Disposal

Minimal liquid requiring handling and disposal is anticipated to be generated during the
remedial activities. Any liquid generated will be collected and drummed for offsite
disposal.

C.4.9 Eq uipment Decontamination

Equipment used to excavate and manage the affected soil will be decontaminated prior
to leaving the site. The equipment will be primarily decontaminated by sweeping or
brushing to remove visible soil. Soil that cannot be removed by this procedure will be
removed from equipment by washing in a prepared decontamination area (Figure C-1).
The decontamination area will consist of a bermed containment pad constructed using
plastic sheeting to provide containment of the decontamination wash water.
Decontamination wash water will be collected, characterized, and appropriately
disposed or recycled in accordance with applicable federal, state, and local
requirements.

C.4.10 Excavation Backfilling and Site Restoration

PRAs in OU-A North will be backfilled with clean, imported fill material®. All but the
upper 4 to 6 inches will likely be filled with dredge material from Noyo Harbor. The top
layer will be soil from a nearby borrow source (i.e., quarry or similar source) that has
been tested for constituents of interest before use at the site, as described in Section
C.4.1. The dredge material is too saline to support plant growth, and a layer of material
thick enough to support native grasses and forbs is required. The clean fill material will
be stockpiled onsite for a short period and then backfilled into the OU-A North PRAs.
The fill material will be placed with a rubber-tired backhoe and compacted to 90%
standard proctor. The excavated area will then be restored to match existing grade and
the area will be revegetated with a native plant seed mix using a hydroseeder.

* Fill material will be evaluated based on DTSC's Information Advisory, Clean Imported
Fill Material, October 2001.
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The PRAs in OU-A South will be regraded with material available in the area and soll
from the consolidation cell location, as needed. There is an area of mounded soil in the
Parcel 10 fill area that can be used for this purpose. Additional fill material from offsite
will not be needed for the OU-A South excavations. The fill material will be placed with
a backhoe and compacted to 90% standard proctor. The excavated area will then be
restored to match existing grade and the area will be revegetated with a native plant
seed mix using a hydroseeder. The capped area will also be revegetated (see
specifications in Attachment 2). The seed mix will consist of native coastal plants from
a “clean” source (i.e., a seed mix that is as free as possible from non-native plant
seeds). To the extent possible, seeds from local sources will be utilized; note that all
rare plant restoration will be accomplished using seeds collected onsite. Monitoring of
revegetated areas will be completed as described in Section C3.2.

C.4.11 Transportation Plan

The Transportation Plan prepared in 2006 (BBL, 2006c) describes the procedures for
offsite transport of waste associated with remedial activities at the site. The
Transportation Plan describes the protocol and procedures to be followed to protect
human health and the environment during transportation activities to remove waste,
concrete, demolition debris, soil, and wastewater from the site and fulfills specific
applicable requirements of the CFR, Title 49, Transportation, Parts 100 to 199, and the
California Health and Safety Code, Section 25169.3. In addition, all work will be
performed in accordance with the HASP (ARCADIS BBLES, 2007) and this document.

The anticipated landfill facilities for disposal of non-hazardous excavated soil listed in
the Transportation Plan are the Class Il Potrero Hills Landfill in Suisun City, California
(Potrero), Waste Management, Inc. Redwood Landfill in Novato, California (Redwood),
or the Allied Waste Services Keller Canyon Landfill in Pittsburg, California (Keller
Canyon; a Class Il, Subtitle D permitted landfill). Due to restrictions on materials
accepted by Potrero Hills and Redwood Landfills, it is likely that non-hazardous waste
will be disposed at Keller Canyon Landfill in Pittsburg. The anticipated landfill facility for
hazardous excavated soil is the Class | Waste Management, Inc. Kettleman Hills
Landfill in Kettleman City, California (Kettleman). The Transportation Plan (BBL,
2006c¢) includes a summary of information for these facilities including waste type,
transportation mode, destination facility name, destination address, phone number, and
contact person for each respective destination facility, as well as regulatory
documentation on the approved status of the facilities. The anticipated facility for
disposal of hazardous and non-hazardous wastewater is Evergreen Environmental
Services in Newark, California.
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Transportation routes for waste have been selected to minimize the amount of time
spent en route and within populated areas. DenBeste Transportation, Inc. and
Evergreen Environmental Services have been initially selected as the transport
companies for the project. A map of the applicable route will be given to each truck
driver along with the manifest for the load.

Figure C-2 shows the route to Keller Canyon landfill. The route from the site to the
landfill is approximately 200 miles (400 miles round trip). Trucks transporting non-
hazardous waste to Keller Canyon Landfill will exit the site and head right (south) on
State Highway 1 (Main Street), then turn left onto State Highway 20 heading east. They
will continue on Highway 20 to U.S. Highway 101 (US-101) at Willits and then turn right
onto US-101 south to State Highway 116 (Hwy. 116, also called Lakeville Highway) at
Petaluma. Then they will take Hwy. 116/Lakeville Hwy east and continue south at
Lakeville Road, to Hwy 37/Sears Point Road. Then they will travel east on Hwy
37/Sears Point Road to Interstate 80 (I-80) at Vallejo and take 1-80 south to I-780 to I-
680 South, crossing the Benicia Bridge. After crossing the bridge, the trucks will take I-
680-South to Hwy 4 East to Pittsburg and will exit at Bailey Road. The trucks will go
right (south) on Bailey Road to Keller Canyon landfill at 901 Bailey Road in Pittsburg.

The route for transportation of hazardous waste to the Kettleman Hills landfill (near
Kettleman City, California) is shown on Figure C-3. The route consists of approximately
2 miles of streets in the commercial and rural area proximate to the site, 370 miles of
urban and rural interstate, and 2.5 miles of state highway. The total distance from the
site is about 375 miles. Trucks transporting hazardous waste to Kettleman Hills will exit
the site and turn right onto Highway 1 (Main Street), left onto Highway 20, and right
onto US-101 South at Willits. The route proceeds on US-101 South to the I-580 exit,
and then east on I-580 towards Richmond Bridge/Oakland. After crossing the bridge,
the route continues to the I-580 East/I-880 South split, where the trucks will take 1-880
South. They will continue along 1-880 South to State Highway 238 (CA-238) South,
along CA-238 to I-580 East to I-5 South. The route continues on I-5 South to CA-41
West, on CA-41 West to Old Skyline Road, and then right (north) on Old Skyline Road.
Kettleman Hills landfill is at 35251 Old Skyline Road.

The route to Evergreen Environmental Services in Newark, California, is shown on
Figure C-4. The route from the site to the facility is approximately 200 miles. Trucks
transporting non-hazardous or hazardous wastewater to Evergreen Environmental
Services will exit the site and head right (south) on State Highway 1 (Main Street), left
onto Highway 20, and right onto US-101 South at Willits. The route proceeds on US-
101 South to the 1-580 exit, and then heads east on 1-580 towards Richmond
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Bridge/Oakland. After crossing the bridge, the route continues to the 1-580 East/I-880
South split, where the trucks will take 1-880 South to the Thornton Avenue/Highway 84
East exit towards the Centerville District (southwest). The trucks will continue on
Thornton Avenue, then turn left on Cherry Street and proceed approximately 1 mile
and turn right on Smith Avenue. Evergreen Environmental Services is located at 6880
Smith Avenue.

As discussed in Section C4.7, for non-hazardous soil (approximately 1,000 cy), 55 to
65 truckloads will be required over 4 to 6 days to transport the soil to the designated
landfill. For hazardous soil (approximately 140 cy), 8 to 10 truckloads will required over
1 to 2 days to transport the soil to the designated landfill.

C.4.12 Project Duration, Work Hours, and Schedule

Work at the site will be conducted Monday through Saturday, typically from 7 a.m. to 5
p.m., although work could be extended to run from 6 a.m. to 6 p.m. Depending on the
tasks, Saturday hours may be shorter. Based on the time needed for hauling materials
from the site, approximately 18 weeks will be needed to complete the project (2 weeks
to prepare for BMPs, up to 14 weeks of trucking and/or capping activities, and 2 weeks
for restoration of excavated areas). To complete restoration by October 15, work would
need to begin by June 9.

C.4.13 Operation and Maintenance Plan

For the consolidate and cap alternative for the dioxin PRAs, an Operation and
Maintenance Plan and a Monitoring Plan will be prepared following completion of the
capping effort. The creation and execution of an Operation and Maintenance Plan that
includes a Soil Management Plan and financial assurances will be required to address
operation and maintenance of the cap (i.e., annual inspections and necessary repairs)
and to ensure that soil handling activities onsite in the future will be performed safely
and appropriately. Also, creation and execution of a Monitoring Plan will be required to
ensure that the dioxins/furans present in the soil do not impact groundwater or other
environmental media. The design of the consolidate and cap remedy includes
installation of one monitoring well downgradient of the capped area.
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Table C.1-1
Hydraulic Conductivity Calculations

Attachment 1 to Appendix C - Implementation Plan
Operable Unit A Remedial Action Plan
Former Georgia-Pacific Wood Products Facility
Fort Bragg, California

T =264Q/s

T = Transmissivity (gpd/ft)

Q = pumping rate (gpm)

s = drawdown (ft) over one log cycle of time

MW-10.1
s=2.04-1.64 0.4 ft
Q=8 8 gpm
T= 5280 gpd/ft
K= 528 gpd/ft’
K= 70.6 ft/day

MW-10.2 A
s=1.61-0.39 1.22 ft
Q=05 0.32 gpm
T= 69.25 gpd/ft
K = 19 gpd/ft®
K= 2 ft/day

MW-10.2 B
s=1.78-1.2 0.58 ft
Q=05 0.32 gpm
T= 146 gpd/ft
K = 39 gpd/ft®
K= 5 ft/day

MW-10.4
s=142-0.75 0.67 ft
Q=55 5.5 gpm
T= 2167.16 gpd/ft
K= 2167.164 gpd/ft®
K= 290 ft/day
Notes:

Bold, blue type indicates that the pumping rate has
been adjusted for borehole and well storage.
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Table C.1-2

Monitoring Well MW-10.1
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.1
Date: 11/07/2007
Initial DTW (ft): 20.11
Total Well Depth (ft): 32.9
Length of Water Column (ft): 6.52

Elapsed Depth to Water Drawdown Pumping Rate

Time Time (ft TOC) (ft) (gal/min)
Begin Pumping

7:27:00 0.00 20.11 0 8
7:27:30 0.50 21.54 1.43 8
7:28:00 1.00 21.65 1.54 8
7:28:30 1.50 21.77 1.66 8
7:29:00 2.00 21.86 1.75 8
7:29:30 2.50 21.90 1.79 8
7:30:00 3.00 21.95 1.84 8
7:31:00 4.00 21.98 1.87 8
7:32:00 5.00 22.03 1.92 8
7:33:00 6.00 22.03 1.92 8
7:34:00 7.00 22.03 1.92 8
7:35:00 8.00 22.03 1.92 8
7:36:00 9.00 22.03 1.92 8
7:37:00 10.00 22.03 1.92 8
7:38:00 11.00 22.05 1.94 8
7:39:00 12.00 22.06 1.95 8
7:40:00 13.00 22.06 1.95 8
7:41:00 14.00 22.07 1.96 8
7:42:00 15.00 22.08 1.97 8
7:45:00 18.00 22.10 1.99 8
7:48:00 21.00 22.13 2.02 8
7:51:00 24.00 22.15 2.04 8
7:54:00 27.00 22.17 2.06 8
7:57:00 30.00 22.18 2.07 8
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Attachment 1 to Appendix C - Implementation Plan

Table C.1-2

Monitoring Well MW-10.1
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Former Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.1
Date: 11/07/2007
Initial DTW (ft): 20.11
Total Well Depth (ft): 32.9
Length of Water Column (ft): 6.52
Elapsed Depth to Water Drawdown Pumping Rate
Time Time (ft TOC) (ft) (gal/min)
Stop test, begin to measure recovery
7:58:00 31.00 22.85 2.74 -
7:58:30 31.50 20.60 0.49 -
7:59:00 32.00 20.51 0.4 -
7:59:30 32.50 20.47 0.36 -
8:00:00 33.00 20.45 0.34 -
8:00:30 33.50 20.44 0.33 -
8:01:30 34.50 20.42 0.31 -
8:02:30 35.50 20.40 0.29 -
8:03:30 36.50 20.39 0.28 -
8:04:30 37.50 20.38 0.27 -
8:05:30 38.50 20.37 0.26 -
8:06:30 39.50 20.36 0.25 -
8:07:30 40.50 20.36 0.25 -
8:08:30 41.50 20.35 0.24 -
8:09:30 42.50 20.35 0.24 -
8:10:30 43.50 20.34 0.23 -
8:11:30 44.50 20.34 0.23 -
8:12:30 45.50 20.33 0.22 -
8:15:30 48.50 20.33 0.22 -
8:18:30 51.50 20.32 0.21 -
8:21:30 54.50 20.31 0.2 -
8:24:30 57.50 20.30 0.19 -
8:27:30 60.50 20.29 0.18 -
9:05:30 98.50 20.23 0.12 -
9:35:30 128.50 20.20 0.09 -
3/12/2008
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Table C-1-3

Monitoring Well MW-10.2
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Fomer Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.2
Date: 11/07/2007
Initial DTW (ft): 10.78
Total Well Depth (ft): 17.3
Length of Water Column (ft): 6.52

Elapsed Depth to Water Drawdown Pumping Rate
Time Time (ft TOC) (ft) (gal/min)
Begin Pumping
16:15:00 0.00 11.1 0.32 0.5
16:15:30 0.50 11.27 0.49 0.5
16:16:00 1.00 11.37 0.59 0.5
16:16:30 1.50 11.46 0.68 0.5
16:17:00 2.00 11.52 0.74 0.5
16:17:30 2.50 11.58 0.8 0.5
16:18:30 3.50 11.66 0.88 0.5
16:19:30 4.50 11.78 1 0.5
16:20:30 5.50 11.83 1.05 0.5
16:21:30 6.50 11.89 1.11 0.5
16:22:30 7.50 12.02 1.24 0.5
16:23:30 8.50 12.17 1.39 0.5
16:24:30 9.50 12.27 1.49 0.5
16:25:30 10.50 12.4 1.62 0.5
16:26:30 11.50 12.47 1.69 0.5
16:27:30 12.50 12.52 1.74 0.5
16:28:30 13.50 12.56 1.78 0.5
16:29:30 14.50 12.6 1.82 0.5
16:32:30 17.50 12.7 1.92 0.5
16:35:30 20.50 12.75 1.97 0.5
16:38:30 23.50 12.79 2.01 0.5
16:41:30 26.50 12.79 2.01 0.5
16:44:30 29.50 12.82 2.04 0.5
3/12/2008
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Table C-1-3

Monitoring Well MW-10.2
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Fomer Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.2
Date: 11/07/2007
Initial DTW (ft): 10.78
Total Well Depth (ft): 17.3
Length of Water Column (ft): 6.52

3/12/2008

072711266 OU-A RAP App C Att 1.xls

Elapsed Depth to Water Drawdown Pumping Rate
Time Time (ft TOC) (ft) (gal/min)
Stop test, begin to measure recovery
16:44:30 29.50 12.55 1.77 -
16:45:00 30.00 12.29 151 -
16:45:30 30.50 12.1 1.32 -
16:46:00 31.00 11.9 1.12 -
16:46:30 31.50 11.7 0.92 -
16:47:00 32.00 11.55 0.77 -
16:48:00 33.00 11.3 0.52 -
16:50:00 35.00 11.03 0.25 -
16:51:00 36.00 10.93 0.15 -
16:52:00 37.00 10.88 0.1 -
16:53:00 38.00 10.84 0.06 -
16:54:00 39.00 10.82 0.04 -
16:55:00 40.00 10.81 0.03 -
16:56:00 41.00 10.8 0.02 -
16:57:00 42.00 10.79 0.01 -
16:58:00 43.00 10.79 0.01 -
16:59:00 44.00 10.79 0.01 -
17:02:00 47.00 10.78 0 -
17:05:00 50.00 10.78 0 -
17:08:00 53.00 10.78 0 -
ARCADIS
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Attachment 1 to Appendix C - Implementation Plan

Table C-1-4

Monitoring Well MW-10.4
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Fomer Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.4
Date: 11/07/2007
Initial DTW (ft): 27.90
Total Well Depth (ft): 32.24
Length of Water Column (ft): 4.34

Elapsed Depth to Water Drawdown Pumping Rate

Time Time (ft TOC) (ft) (gal/min)
Begin Pumping
13:29:30 0.00 28.38 0.48 5
13:30:00 0.50 28.41 0.51 5
13:30:30 1.00 28.40 0.50 5
13:31:00 1.50 28.43 0.53 5
13:31:30 2.00 28.43 0.53 5
13:32:00 2.50 28.44 0.54 5
13:32:30 3.00 28.44 0.54 5
13:33:30 4.00 28.44 0.54 5
13:34:30 5.00 28.44 0.54 5
13:35:30 6.00 28.44 0.54 5.5
13:36:30 7.00 28.52 0.62 5.5
13:37:30 8.00 28.53 0.63 5.5
13:38:30 9.00 28.59 0.69 5.5
13:39:30 10.00 28.59 0.69 5.5
13:40:30 11.00 28.65 0.75 5.5
13:41:30 12.00 28.65 0.75 5.5
13:42:30 13.00 28.71 0.81 5.5
13:43:30 14.00 28.71 0.81 5.5
13:44:30 15.00 28.71 0.81 5.5
13:47:30 18.00 28.75 0.85 5.5
13:50:30 21.00 28.78 0.88 5.5
13:53:30 24.00 28.78 0.88 5.5
13:56:30 27.00 28.78 0.88 5.5
13:59:30 30.00 28.78 0.88 5.5

3/12/2008
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Attachment 1 to Appendix C - Implementation Plan

Table C-1-4

Monitoring Well MW-10.4
Specific Capacity Test Data

Operable Unit A Remedial Action Plan

Fomer Georgia-Pacific Wood Products Facility

Fort Bragg, California

Well ID: MW-10.4
Date: 11/07/2007
Initial DTW (ft): 27.90
Total Well Depth (ft): 32.24
Length of Water Column (ft): 4.34

Elapsed Depth to Water Drawdown Pumping Rate

Time Time (ft TOC) (ft) (gal/min)
Stop test, begin to measure recovery

13:59:30 30.50 28.40 0.50 -
14:00:00 31.00 28.30 0.40 -
14:00:30 31.50 28.28 0.38 -
14:01:00 32.00 28.20 0.30 -
14:01:30 32.50 28.20 0.30 -
14:02:00 33.00 28.20 0.30 -
14:03:00 34.00 28.20 0.30 -
14:04:00 35.00 28.20 0.30 -
14:05:00 36.00 28.20 0.30 -
14:06:00 37.00 28.20 0.30 -
14:07:00 38.00 28.20 0.30 -
14:08:00 39.00 28.18 0.28 -
14:09:00 40.00 28.18 0.28 -
14:10:00 41.00 28.18 0.28 -
14:11:00 42.00 28.18 0.28 -
14:12:00 43.00 28.18 0.28 -
14:13:00 44.00 28.18 0.28 -
14:14:00 45.00 28.18 0.28 -
14:17:00 48.00 28.18 0.28 -
14:20:00 51.00 28.18 0.28 -
14:23:00 54.00 28.18 0.28 -
14:26:00 57.00 28.18 0.28 -
14:29:00 60.00 28.18 0.28 -
14:53:00 84.00 28.17 0.27 -
17:01:00 92.00 28.00 0.10 -

3/12/2008
072711266 OU-A RAP App C Att 1.xIs ARCADIS
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1.01 Summar y

A. Specification includes fabrication and installation of PVC geomembranes in
accordance with PVC Geomembrane Institute (PGI) requirements.

1.02 References

ASTM D4437, “Standard Practice for Determining the Integrity of Field Seams Used
in Joining Flexible Polymeric Sheet Geomembranes”, American Society for Testing
and Materials, West Conshohocken, Pennsylvania, USA.

ASTM D6214, “Standard test method for determining the integrity of field seams
used in joining geomembranes by chemical fusion methods”, American Society for
Testing and Materials, West Conshohocken, Pennsylvania, USA

ASTM D6392, “Standard test method for determining the integrity of nonreinforced
geomembrane seams produced using thermo-fusion methods”, American Society for
Testing and Materials, West Conshohocken, Pennsylvania, USA

ASTM D7177, “Standard test method for air-channel testing of field PVC
Geomembrane Seams”, American Society for Testing and Materials, West
Conshohocken, Pennsylvania, USA

PVC Geomembrane Institute (PGI), 2004, “PVC Geomembrane Material
Specification 1104”, University of Illinois, Urbana, IL, www.pvcgeomembrane.com,
January 1, 2004.

1.03 Submittals
A. Submit under provisions of Section 1.03, Submittals.

B. Submit the following to the Engineer or Owner, for review and approval, within
a reasonable time so as to expedite shipment, fabrication, and installation of
the PVC Geomembrane.

1. Documentation of the manufacturers qualifications as specified in
subsection 1.04(A) of this specification.

2. Manufacturers quality control program manual.

3. A sample property sheet, including at a minimum all properties specified,
including test method used.

4. Sample of material.

5. Documentation of fabricator and installers experience, as specified in
subsection 1.04(B) and 1.04(C) of this specification.

PVC Geomembrane Institute 3
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Submit a list of ten completed facilities. For each installation provide:
name and type of facility; its location; the date of installation; name and
telephone number of contact at the facility familiar with the
geomembrane installation; type and thickness of geomembrane, type
of field seaming, and surface area of installed geomembrane.

Submit resumes or qualifications of fabrication manager.

Fabrication quality control program.

Installation quality control program.

Example of Material Warranty and Fabricated Seam Warranty.

Copy of Manufacturers and Fabricator’s quality control program.

C. Shop drawings

1. Submit copies of shop drawings within a reasonable time so as not to
delay the start of material fabrication and installation.

2. Shop drawings shall show the proposed panel layout identifying seams
and details. Wherever possible, field seams should be oriented along the
direction of the slope.

3. Placement of geomembrane shall not be allowed until approval has been
received from the engineer or owner.

D. Additional submittals (in progress and at completion)

RROO~NOORWNDE

= o

Manufacturers warranty (refer to Section 1.07).
Fabricated seam warranty — 1 Year.

Field seam warranty — 1 Year.

Installation warranty — 1 Year.

Daily written acceptance of subgrade

Low temperature deployment and seaming process
Daily field weld test results

Field seam destructive test results

Field repair/patching of defects

Dalily field installation reports

As-built drawings

1.04 Qualifications

A. Manufacturers qualifications: The manufacturer of the PVC geomembrane of
the type specified shall have at least five years of experience in the
manufacture of PVC geomembranes. In addition, the geomembrane
manufacturer shall have manufactured at least one million square feet of the
specified type of geomembrane in the last five years and be a member of the
PVC Geomembrane Institute (PGI).

PVC Geomembrane Institute 4
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B. Fabricators qualifications: The Fabricator of the proposed PVC geomembrane
shall have a minimum five million square feet of fabrication experience over
the last 3 years and be a member of the PGI.

C. Installer qualifications: The Geomembrane Installer shall have at least three
years of experience in the installation of the specified geomembrane and shall
have installed a minimum of five million square feet of the specified
geomembrane on a minimum of ten projects. The installer shall be certified by
the fabricator to install fabricated products and be a member of the PGI.

1. Installation shall be performed under the direction of a Field Installation
Supervisor who shall be responsible throughout the geomembrane
installation. Responsibilities include: geomembrane panel deployment,
anchorage, seaming, patching, testing, repairs, and all other daily
activities of the Geomembrane Installer.

2. Seaming shall be performed under the direction of a Master Seamer (who
may also be the Field Installation Supervisor or Crew Foreman) who has
seamed a minimum of three million square feet of the type specified, using
the same type of seaming apparatus to be used in the current project. The
Field Installation Supervisor or Master Seamer shall be present whenever
field seaming is being performed.

3. All seaming, patching, other welding operations, and testing shall be
performed by a qualified technician employed by the Geomembrane
Installer.

1.05 Packaging

A. Each fabricated panel delivered to the site shall be wrapped with protective
material and labeled by the fabricator. The label or marking shall have
manufacturers name, material thickness, panel identification number
corresponding to panel placement layout, panel dimensions, weight, and be
labeled on fabricated material as well as protective cover.

B. Panels shall be stored on a clean, level, dry area away from high traffic.

1.06 On - Site Conditions

A. No standing water, mud, snow, or excessive moisture will be allowed on the
site. The Geomembrane will not be deployed in the presence of standing
water, mud, snow, or frozen subgrade conditions. Geomembrane should not
be installed while precipitation is occurring or during excessive winds, or

PVC Geomembrane Institute 5
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1.07

1.08

1.09

1.10

when temperatures are outside the limits specified in section 3.03 of this
specification.

PVC Geomembrane Material Warranty

As required by specification.

Factory and Field Fabricated Seam Warranty

A. The Fabricator and Installer shall warrant factory and field fabricated seams,
respectively, for a period of one (1) year after installation against defects in
workmanship.

Geomembrane Installation Warranty

A. The Geomembrane Installer shall guarantee against defect in the installation
and workmanship for a period of one (1) year commencing with the date of
final acceptance.

Geomembrane Pre-construction Meeting

A. A geomembrane Pre-Construction meeting shall be held at the site prior to
installation of the PVC geomembrane. At a minimum this meeting should be
attended by the Geomembrane Installer, Owner, Owner’s Representative
(Engineer or CQA Firm), and the Earthwork Contractor.

B. Meeting topics should include the following:

1. Responsibilities of each party.

2. Lines of authority and communication for the project. Procedures for
resolution of any project document ambiguity.

3. Methods for documenting, reporting, and distributing documents and
reports.

4. Procedures for packaging and storing archive samples.

5. Review of the time schedule for all installation and testing. Schedule of
workdays and/or starting times if third party testing verification is
required.

6. Review of panel layout, access, numbering systems for panels,
deployment, and seams including details for marking on the PVC
geomembrane.

PVC Geomembrane Institute
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7. Procedures and responsibilities for preparation and submission of as-
built drawings.

8. Temperature and weather limitations. Installation procedures for adverse
weather conditions. Defining acceptable subgrade or ambient moisture
and temperature conditions for working during liner installation.

9. Subgrade conditions, dewatering responsibilities, and subgrade
maintenance plan.

10. Deployment techniques including allowable subgrade condition for
geomembrane placement.

11. Anchor trench construction, material placement, and backfilling.

12. Plan for minimizing and addressing wrinkles, if any, in the placed
geomembrane.

13. Measurement and payment schedules.

14. Covering of the Geomembrane and cover soil placement.

15. Health and safety.

2.01 Source Quality Control
Geomembrane

A. The geomembrane shall consist of new, virgin materials and be manufactured
specifically for this work and will have satisfactorily demonstrated by prior
testing to be suitable and durable for such purposes. The geomembrane shall
be manufactured and fabricated by a member of the PGI and to the PGI 1104
specifications.

3.01 Subgrade Preparation

A. The subgrade shall be prepared in accordance with the project specifications.
Surfaces to be lined will be smooth and free of all rocks and stones greater
than 1/2" diameter, sticks, sharp objects, or debris of any kind. The surface
should provide a smooth, flat, firm, unyielding foundation for the
geomembrane with no sudden, sharp, or abrupt changes or break in grade.

B. The stability of PVC geomembrane slopes should be carefully evaluated
because the maximum allowable slope depends on the characteristics of the
materials underlying and overlying the PVC geomembrane as well as other
factors such as rainfall and gas pressure. However, maximum slopes less
than 3 horizontal to 1 vertical have been observed to be stable in some
applications.

C. If the liner is to be installed at an elevation below the current or possible
future ground water elevation, the OWNER will be responsible for providing
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an adequate underdrain system to prevent ground water pressure from
developing beneath the geomembrane. Excessive ground water can force the
geomembrane upwards through the cover soil and any liquid contained in the
impoundment.

D. The geomembrane installer and the owner’s representative shall inspect the
subgrade surface to be covered with geomembrane on each day’s operation
prior to placing the geomembrane to verify suitability.

E. The Geomembrane installer and Owner’s Representative shall provide daily
written acceptance for the subgrade surface to be covered in that day’s
operation. The surface shall be maintained in a manner to ensure subgrade
suitability.

F. All subgrade damaged by construction equipment and deemed unsuitable for
geomembrane deployment shall be repaired prior to placement of the
geomembrane. All repairs shall be approved by the owner’s representative.
The responsibility for preparation, repairs, and maintenance of the subgrade
shall be defined in the preconstruction meeting.

3.02 Geomembrane Placement

A. PVC geomembrane shall not be deployed until all applicable submittals,
certifications, and quality control certificates listed in subsection 1.03 of this
specification are submitted and approved by the owner’s representative.
Should the PVC geomembrane be deployed prior to approval of the Owner’s
Representative, it will be at the sole risk of the geomembrane installer and/or
contractor. If the material does not meet the specification it shall be removed
from the site at no cost to the owner.

B. The PVC geomembrane shall be installed to the project limits as detailed on
the panel layout drawings.

C. Temperature limitations shall be determined in the preconstruction meeting
and approved by the Owner’s Representative unless otherwise approved by
the owner.

D. No vehicles, other than those approved by the installer, are allowed on the
geomembrane. Small rubber tired equipment with a ground pressure not
exceeding 5 psi and a total weight not exceeding 750 lbs will normally be
allowed. Typical equipment that is usually used during installation and testing
and allowed on the geomembrane include air compressors, generators, etc.
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E. Sandbags or equivalent ballast shall be used as necessary to temporarily
hold the PVC geomembrane in position.

F. Geomembrane placement shall not be performed if moisture present prevents
proper subgrade preparation, panel placement, or panel seaming. Moisture
limitations shall be defined in the preconstruction meeting.

G. Damaged panels or portions of damaged panels which have been rejected
shall be marked and their removal from the work area recorded.

H. The geomembrane shall not be allowed to "bridgeover” voids or low areas in
the subgrade. In these areas the PVC geomembrane shall be installed with
sufficient slack as to allow material to remain in intimate contact with the
subgrade or the subgrade repaired.

I. In general, seams shall be oriented parallel to the line of the maximum slope,
i.e., the seam should run down the slope. In corners and odd geometric
locations, the total length of the field seam shall be minimized. If at all
possible, seams shall not be located at low points in the subgrade unless
geometry requires seaming to be done at these locations.

J. Panel Overlapping for Seaming:
Chemical Seam — 6-8" overlap with a 2” wide seam.
Thermal Seams:
Single Track weld — 4 to 6” overlap and a minimum 1.5” wide seam.
Dual Track weld — 4 to 6” overlap and minimum 0.5” wide seams
3.03 Seaming Procedures
A. Cold weather seaming procedures may include the following.
1. Storage of fabricated product in a heated space prior to deployment.

2. Applying preheat immediately in front of area to be welded.

3. QA/QC testing should include additional test welds to determine if field
seams can be created to meet the PGI 1104 requirements.

4. The Owners representative shall approve the cold weather procedures
and be available to verify that seam quality parameters can be achieved.

B. High temperature seaming procedures may include the following:
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Suspension of work if temperatures create a dangerous work environment
for the installation crew and inspectors.

Preparation of additional qualification strips to determine if welding can be
completed and made to meet PGI 1104 seam strength requirements.

C. Fishmouths shall be kept to a minimum and when necessary be cut out and
repaired so as to create a flat overlap.

D. All repairs shall extend a minimum of 6” past any cut in all directions. Thus, a
circular patch will have a diameter of at twelve inches, i.e., a radius of six
inches, for a small hole.

3.04 Seaming Specifications

1. Chemical Seaming

A.

Prior to starting any field welds each seam crew shall prepare a test seam
to verify quality and temperature requirements can be met.

. Panels to be welded using chemicals shall be overlapped a minimum of

6”.

Care should be taken to clean all areas with a rag prior to applying
chemicals.

. A sufficient amount of chemical shall be placed on both sheets of the PVC

geomembrane to be joined with either a squeeze bottle or paintbrush and
form a continuous wide weld path of at least 1.5 inches in width.

After application of chemical, the seam area should be rolled with a seam
roller releasing any air bubbles and forming a continuous seam path. The
seaming crew shall take care to always tie-in or weld to the prior chemical
seam area as they continue along down the seam.

Upon completion of each seam, the seam shall be inspected and any
loose areas re-rolled and/or chemical added as required to complete the
seam.

2. Thermal Welding Specifications

A.

Each Master Seamer shall complete a trial weld of 5’ long and each
sample shall be tested in accordance with the PGI 1104 Specification in
Section 5.01.
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. Panels to be seamed together by a thermal weld shall be overlapped 4” to

6”.

. Panels shall be wiped clean removing dirt and dust prior to seaming. This

can be facilitated with the use of hot air welders that blow dirt and dust
from the seam area.

. Panels should be positioned and all wrinkles pulled out of the seam area

prior to seaming.

. Master Seamer shall walk with welder at all times and continually check

overlap, temperature, and weld quality.

. Destructive seam samples shall be pulled at intervals as directed by the

Owners Representative or at a minimum of one per 500 lineal feet of
thermally welded seam when Air Lance Testing using ASTM D4437 is
performed. When Air Channel Testing is performed on the thermally
welded seam in accordance with ASTM D7177, no destructive samples
will be taken from the production liner. However, destructive samples will
be obtained from test welds and/or welds in the anchor trench at the
beginning and end of each day.

. If destructive sampling is specified, both sides of the weld shall be tested

for shear and peel strength sample in accordance with ASTM D6392.

. Samples shall be tested and evaluated in accordance with the PGI 1104

Specification in Section 5.01.

3.05 Pipes and Structure Penetration Sealing System

A.

B.

Provide penetration sealing system as shown on the Project Drawings.

Penetrations shall be sealed using the same PVC geomembrane material, flat

stock, prefabricated boots, and accessories as shown on the project

drawings. The prefabricated or field fabricated assembly shall be field welded

to the main PVC geomembrane as shown on the project drawing so as to
prevent leakage.

. These areas can be welded with any of the methods listed in section 3.04.

All sealed areas shall be Air Lance tested using ASTM D4437 and verified to

be leak free.

3.06 Field Quality Control

PVC Geomembrane Institute
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The Owner’s Representative shall be notified prior to all pre-qualification and
production welding and testing, or as agreed upon in the pre-construction
meeting.

A. Prequalification Test Seams

1. Test seams shall be prepared and tested by the Geomembrane Installer to
verify that the seaming parameters are adequate.

2. Test seams shall be made in accordance with ASTM D 4437 by each
welding technician at the beginning of each seaming period. Test seaming
shall be conducted under the same conditions and with the same
equipment and operator as production seaming. The test seams shall be
approximately 5’ long for all types of field welds.

3. Samples shall be tested and evaluated in accordance with the PGI 1104
Specification in Section 5.01. It should be noted that conditioning of
samples and appropriate temperature and humidity requirements must be
met to allow for proper testing of the PVC geomembrane.

4. If there is no area on site to provide for these requirements, seam strength
can be verified for production using trial welds sent to an independent lab
to verify quality.

5. For peel and shear testing see Destructive Field Seam Testing Section
3.06(C) of this document. Field peel and shear strength values should
meet the requirements of PGI-1104.

6. If a test seam fails, an additional test seam shall be immediately
completed. If the additional test seam fails, the seaming apparatus shall
be rejected and not used until the deficiencies are corrected and a
successful full test seam can be produced.

7. Each test seam shall be labeled with date, geomembrane temperature,
number of seaming unit, panel identification, seam number or test
location, technician performing the test seam and a pass or fail
description.

B. Non-Destr uctive Field Seam Testing

1. Allfield seams shall be non-destructively tested by the Geomembrane
Installer over the full length of the seams before the seams are covered.
Each seam shall be numbered or otherwise designated. The location,
date, test unit, name of QC person, and outcome of all non-destructive
shall be recorded and submitted to the Owner’'s Representative.
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2. Testing should be performed as the seaming progresses, not at the
completion of all field seaming, unless agreed to in advance by the
Owner’s Representative. All defects found should be repaired, re-tested
and remarked to indicate acceptable completion of repair.

3. Non-destructive testing shall be performed using either the air lance
test method (ASTM D4437) or air-channel pressure test method (ASTM
D7177).

4. Air Lance Testing

a. Chemical and solid thermal, i.e., single track, welds can be tested
utilizing the Air Lance Test Method ASTM D 4437.. The Geomembrane
Installer shall provide an air compressor, air hose, and air lance wand
with a pressure gauge capable of measuring the air flow at the tip. The
testing shall be performed by experienced technicians familiar with this
testing procedure.

b. This non-destructive test involves placing the air lance wand ¥4” to %2”,
but not more than 2”, from the edge of the completed seam and closely
monitoring the backside of the sheet for any air penetration through the
seam, loose edges, riffles, and/or noise . If air penetrates the seam
area, the technician will either see this visibly or hear it audibly.

c. All seams tested by the air lance method shall be marked with the date
tested, name of the technician, length of the seam, and test results. As
with all QC work this should be documented on all QC paperwork and
preferably withessed by the Owners Representative or his designated
employee.

5. Air Channel Testing

a. Dual track thermal seams with an enclosed air channel shall be
pressure tested by the Geomembrane Installer in accordance with
ASTM D7177.

b. Equipment for testing dual track thermal seams shall be comprised of
but not limited to: an air pump equipped with a pressure gauge capable
of generating and sustaining a pressure of 420 kPa (60 psi), mounted
on a cushion to protect the geomembrane; and a manometer equipped
with an approved pressure feed device.

c. The testing activities shall be performed by the geomembrane installer.
Both ends of the seam to be tested shall be sealed and an approved
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pressure feed device inserted into the channel created by the dual
track thermal weld. The air pump shall be adjusted to a pressure
corresponding to the following table from ASTM D1777.

The remainder of the air-channel test procedure is described in ASTM

D7177 and should be used.

Sheet Temperature °F Air Pressure (psi) Pressure Hold Time
40 60 30 seconds
45 56 30 seconds
50 52 30 seconds
55 47 30 seconds
60 42 30 seconds
65 40 30 seconds
70 36 30 seconds
75 34 30 seconds
80 29 30 seconds
85 27 30 seconds
90 25 30 seconds
95 24 30 seconds
100 22 30 seconds
105 20 30 seconds
110 19 30 seconds

e. If the air-channel test does not meet the specified pressure for that

sheet temperature (see table above), the faulty area shall be located,
repaired and retested by the geomembrane installer.

Results of the air pressure testing shall be marked on the seam tested
and logged on the air pressure testing record.

6. Vacuum Box Testing

Vacuum Box testing is usually not used on PVC geomembranes because the
geomembrane can be pulled up into the vacuum box unless a screen covers
the box opening. The vacuum box test procedure is described in ASTM

D4437.

C. Destructive Field Seam Testing

1. When Air Lance Testing is performed using ASTM D4437, a minimum of
one destructive sample per 500 lineal feet of field seam or at another pre-
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determined length should be obtained and tested in accordance with
ASTM D6392 by the Geomembrane Installer from a location specified by
the Owner’s Representative. To obtain test results prior to completion of
geomembrane installation, destructive samples shall be cut by the
geomembrane installer as directed by the owner’s representative as
seaming progresses. The Geomembrane Installer shall not be informed in
advance of the sample location. When Air Channel Testing is performed,
no destructive samples will be taken from the production liner but
destructive samples can be obtained from the anchor trench or test welds.

2. All field samples shall be marked with their sample number and seam
number. The sample number, date, time, location, and seam number shall
be recorded. The geomembrane installer shall repair all holes in the
geomembrane resulting from obtaining the samples. All patches shall be
repaired and tested using an air lance test. All destructive seam areas
shall be patched and tested the same day as the destructive sample.

3. The destructive sample size shall be 300 mm (12” wide by 1m (36”) long
with the seam centered lengthwise. The sample shall be cut length-wise.
The sample shall be cut into three equal sections and distributed as
follows; one section given to the owners representative as an archive
sample, one section given to the owners representative for laboratory
testing as specified in paragraph five (5) of this section, i.e., 3.06(C)(5),
and one section given to the geomembrane installer for field testing as
specified in paragraph four (4) of this section, i.e., 3.06(C)(4).

4. For field testing of destructive samples, the geomembrane installer shall
cut 10 identical 25mm (1 inch) wide replicate specimens from his sample.
The geomembrane installer shall test five replicate specimens for seam
shear strength and five for peel strength. Peel strength tests will be
performed on both the inside and outside of dual track welds. To be
acceptable an average of five specimens must pass PGI 1104
specification field seam testing requirements shown in Section 5.01.

5. If independent seam testing is required by the specifications, it shall be
conducted in accordance with ASTM D 6214 for chemical seams and
ASTM D 6392 for thermal seams by an accredited laboratory who is a
member of the PGI.

6. Reports of the results of examinations and testing shall be prepared and
submitted to the owner’s representative.

7. For field seams, if laboratory tests fail, that shall be considered an
indicator of possible inadequacy of the entire seam length corresponding
to the test sample. Additional destructive samples of the subject seam
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shall be taken by the geomembrane installer at locations indicated by the
owner’s representative, typically 3 meters (10 feet) on either side of the
failed sample and laboratory seam tests shall be performed. Passing
tests shall be an indicator of adequate seams. Failing tests shall be an
indicator of inadequate seams. All destructive sample locations shall be
repaired with a cap strip either thermally or chemically welded into place.
All cap stripped seams shall be non-destructively tested with an air lance
test.

D. Identification of Defects

1. Panels and seams shall be inspected by the geomembrane installer and
the owner’s representative during and after panel deployment to identify
all defects, including holes, blisters, and undispersed raw materials.

2. Seams shall be inspected by the geomembrane installer and the owner’s
representative before, during, and after field seaming to identify all dirty
and wrinkled areas and any defects.

E. Evaluation of defects: Each suspect location (both in geomembrane seam
and non-seam areas) shall be non-destructively tested using the air lance test
method in ASTM D4437. Each location which fails non-destructive testing
shall be marked, numbered, measured, and posted on the daily installation
drawings and subsequently repaired.

1. If a destructive sample fails the field or laboratory tests, the geomembrane
installer shall repair the seam between the two nearest passed locations
on both sides of the failed destructive sample location.

2. Defective seams, tears, or holes shall be repaired by re-seaming or
applying a cap strip.

3. Re-seaming may consist of either:
a. Removing the defective area and rewelding the parent material
using the original welding equipment, or
b. Re-seaming by cap stripping as described in section 3.06(C)(7).

4. Each patch shall extend a minimum of 150 mm (6 inches) in all directions
beyond the defect.

5. All repairs shall be measured, located, and recorded.

F. Verification of repairs on seams: Each repair shall be non-destructively
tested using the air lance test in ASTM D4437. Tests which pass the non-
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destructive test shall be taken as an indication of a successful repair. Failed
tests shall be re-seamed and retested until a passing test result is obtained.
The number date, location, technician, and test outcome of each patch shall
be recorded.

G. Daily field installation reports: At the beginning of each day’s work, the
installer shall provide the engineer with daily reports for all work accomplished
the previous work day.

Reports shall include the following:
1. Total amount and location of geomembrane placed;

2. Total length and location of seams completed, technician name, and
welding unit numbers;

3. Drawings of the previous day’s installed geomembrane showing panel
numbers, seam numbers, and locations of non-destructive and
destructive testing;

4. Results of the pre-qualification test seams;

5. Results of non-destructive testing.

6. Results of destructive testing.

a. Destructive test results shall be reported prior to covering the lining
or within 48 hours.

3.07 Liner Acceptance

A. The PVC Geomembrane will be accepted by the Owners Representative when
all of the following have been completed:

1. The entire installation is finished or an agreed upon subsection of the
installation is finished.

2. All Installers QC documentation is completed and submitted to the owner.
3. Verification of the adequacy of all field seams and repairs and associated

geomembrane testing is complete.

3.08 Anchor Trench Construction and Backfilling
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A. Construct and line anchor trench as specified on contract drawings.

B. The anchor trench should be backfilled and compacted by the contractor
as approved by the INSPECTOR. Trench backfill material should be
placed in loose lifts and compacted.

C. Care should be taken when backfilling the anchor trench to prevent any
damage to the geomembrane or other geosynthetics. At no time will
construction equipment come into direct contact with the geomembrane. If
damage occurs, it will be repaired, at the backfilling contractor's expense,
prior to the completion and backfilling of the anchor trench.