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RA Risk Assessment
RAGS Risk Assessment Guidance for Superfund
RAOQOs Remedial Action Objectives
RAP Remedial Action Plan
RCRA Federal Resource Conservation and Recovery Act (laws affecting the

management of hazardous and non-hazardous waste)
RfC Reference Concentration
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LIST OF ACRONYMS (cont'd)
ACRONYMN  TITLE
RfD Reference Dose
RI Remedial Investigation
RIFFS Remedial Investigation/Feasibility Study
RME Reasonable Maximum Exposure
ROD Record of Decision

RWQCB California Regional Water Quality Control Board, Central Valley Region
SDWA Safe Drinking Water Act

SVE Soil Vapor Extraction

SWRCB State Water Resources Control Board
TBC To Be Considered (Criteria)

TCP 1,2,3-Trichloropropane

TDS Total Dissolved Solids

THAN T H Agriculture & Nutrition, L.L.C.
TLV Threshold Limit Value

UCL Upper Confidence Limit

USGS U.S. Geologic Survey

UST Underground Storage Tank

VOC Volatile Organic Compound
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1 INTRODUCTION
11 Purpose

This Final Remedial Action Plan (RAP) is prepared for the T H Agriculture & Nutrition,
L.L.C. (THAN) site located at 7183 East McKinley Avenue in Eastern Fresno County (the
Site). This report was prepared pursuant to California Health and Safety Code §25356.1
and the Determination of Imminent or Substantial Endangerment and Remedial Action
Order, Docket No. HSA 86/87-020 as amended (the Order). The Order was issued by the
California Department of Health Services (DHS), now called the California Environmental
Protection Agency, Department of Toxic Substances Control (DTSC) to THAN and other
respondents. The other respondents included Geigy Company, Inc. {now Novartis Crop
Protection, Inc.) and Olin Mathieson Chemical Corporation (now Olin Corporation).
Novartis Crop Protection Inc. and Olin Corporation have participated in the review of this
document and have financially contributed to the investigation and remediation of the Site.
This report was also prepared in accordance with DTSC guidance (DTSC 1987b), and
other applicable state and federal statutes, regulations, and guidance.

The purpose of the Final RAP is to compile and summarize Site data obtained during the
Remedial Investigation (RI) and the Feasibility Study (FS) in order to identify, and
subsequently design, plan, and implement a final remedial action for the Site. The Final
RAP includes a summary of Site conditions and Site history, as well as the findings of the
Rt which evaluated impacts to environmental media, primarily soils and groundwater. Also
included is a summary of the FS development and evaluation of several remedial action
alternatives. Finally, the Final RAP includes the selection and description of the preferred
remedial action alternative. The public and other interested parties were provided an
opportunity to be involved in the remedial action decision making process for the Site
during the RAP approval process.

1.2 Site Identification

The Site consists of a 5-acre parcel located at 7183 East McKinley Avenue in Fresno
County, about three miles northeast of Fresno, California as shown on Figure 1-1. The
Site is the former location of an agricultural chemical formulation, packaging, and
warehousing plant. THAN, and prior owners of the Site, including Novartis Crop Protection,
Inc. and Olin Corporation, formulated agricultural chemicals at the Site. The terms "onsite,"
"nearsite" and "offsite" are defined as follows: Onsite refers to the fenced, 5-acre parcel
known as "the Site"; nearsite refers to contiguous properties, including the adjacent
20-acre orchard property owned by THAN; and offsite refers to anywhere else.

1.3 Agency Interaction Overview

THAN has performed its investigative and remedial activities at and around the Site under
the direction of several regulatory agencies, including the Fresno County Health
Department, California Regional Water Quality Control Board, Central Valley Region
(RWQCB), the California DTSC, and Region IX of the United States Environmental
Protection Agency (EPA).

A Cleanup and Abatement Order, issued by RWQCB on 3 February 1984 and amended on
21 March 1984 (1984 RWQCB Order), directed THAN and other respondents, among other
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things, to: (1) identify and excavate landfilled wastes, certain structures, and certain soils
containing pesticide residues in certain areas of the Site, and (2) evaluate groundwater
conditions resulting from former Site activities.

In early 1984, DTSC began to take a more active role in oversight of Site investigation and
remediation activities. On 28 May 1985, DTSC issued a Determination of imminent or
Substantial Endangerment and Remedial Action Order, Docket No. HSA 84/85-001

(1985 DTSC Order) to THAN and certain other prior owner/operators of the Site. The 1985
DTSC Order included requirements for THAN and other respondents to implement a
domestic well sampling program, provide aiternate drinking water to those households with
domestic water wells where samples of groundwater contained chemicals known to be
associated with the Site in excess of certain regulatory limits, and prepare a remedial
investigation/feasibility study (RI/FS) report. On 17 July 1985, RWQCB issued a new
Cleanup and Abatement Order (1985 RWQCB Order) to THAN and other respondents
containing requirements consistent with those set forth in the DTSC Order.

On 23 January 1987, DTSC issued a new Determination of Imminent or Substantial
Endangerment and Remedial Action Order, Docket No. HSA 86/87-020 (1987 DTSC
Order) to THAN and other respondents, which superseded all previous DTSC orders. The
1987 DTSC Order included requirements for THAN and other respondents to: (1) revise
the existing domestic well sampling program, (2) develop and submit a RI/FS work plan
pursuant to EPA guidelines, and (3) implement a phased groundwater investigation
program to characterize offsite migration of chemicals in groundwater from the Site. DTSC
issued amendments to the 1987 DTSC Order on 8 May 1987 and 5 January 1991 to
incorporate technical changes relating to the groundwater investigation and to modify
domestic well sampling programs. As discussed in Section 1.1, the 1987 DTSC Order, as
amended, is hereinafter referred to as the Order.

On 29 June 1988, RWQCB rescinded its 1985 Order based on its determination that the
orders issued by DTSC satisfied RWQCB's concerns regarding the protection of water
quality and that THAN was completing the requirements of DTSC's orders within the
specified time-frames.

In accordance with Section V.D.9 of the 1887 DTSC Order, THAN submitted a Phase |
Workplan for groundwater investigation to the DTSC on 9 March 1987. In accordance with
Section V.D.1 of the 1987 DTSC Order, THAN submitted a draft RI/FFS Workplan for the
Site on 7 May 1987. The Phase | Workplan for groundwater investigation was approved by
the DTSC in Amendments to the 1987 DTSC Order issued on 8 May 1987. The Phase |
groundwater investigation was performed during the Summer of 1987, and a report of the
investigation, dated 18 November 1987, was submitted to the DTSC (JHK 1987). THAN
submitted a revised RI/FS Workplan to DTSC on 18 March 1988. The Phase I/l
groundwater investigation was performed in the spring of 1990, and the summary report
was submitted to DTSC in January 1991.

As specified in Section V.E.3 of the Order, the Remedial Investigation Summary (R!) report
and Feasibility Study (FS) report were prepared in accordance with the National
Contingency Plan (40 CFR Part 300 ef seq) and EPA guidance documents for conducting
an RI/FS (EPA 1989a). DTSC notified THAN on 9 January 1992 thzt sufficient data
existed to prepare the draft Rl report. The draft Rl report and the draft Multipathway Health
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Risk Assessment (HRA) report were submitted on 31 March 1892 and the draft FS report
was submitted on 5§ June 1992. The RI, HRA, and FS draft reports were prepared in
accordance with the Order and RI/FS Workplan. THAN received comments from DTSC,
the RWQCB, and the EPA on the draft Rl and FS reports on 19 December 1992.
Comments from DTSC and the EPA on the draft HRA report were received by THAN on
18 August 1992. Revised draft Rl and FS documents were submitted on 31 January 1993.
The HRA response to comments was submitted on 2 February 1993. DTSC conditionally
approved the draft Rl report on 27 April 1993 and the draft FS report on 23 June 1993,
The final Rl report was submitied on 28 May 1993. The final FS report was submitted on
30 June 1993. The final draft HRA report was submitted on 29 July 1993. In its letter of
6 August 1993, DTSC confirmed final approval of the final RI/FS reports. The final HRA
report was submitted to the agencies on 31 January 1996.

In its letter of 6 August 1993, DTSC also notified THAN to prepare the draft RAP/Proposed
Plan in accordance with Section V.H.1 of the Order. The preliminary draft RAP was
submitted to the agencies on 22 March 1994. DTSC provided comments on the draft RAP
on 7 October 1994. THAN submitted responses to DTSC comments on 14 November
1994. On 31 March 1995, DTSC transmitted to THAN November 1994 memoranda
providing comments on the draft RAP. In March 1997, DTSC provided additional
comments on the draft RAP, provided THAN with a list of Proposed Final Remediation
Goals (PFRGs) and provided THAN with an opportunity to prepare a Technical and
Economic Feasibility Evaluation (TEFE). On 30 April 1997, THAN transmitted a TEFE to
DTSC. DTSC provided comments on the TEFE and revised the PFRGs on 3 October
1997. The revised TEFE is included as Appendix B in this report. In a letter dated 10
March 1998 to THAN, DTSC requested finalization of the draft RAP. The final Draft RAP
was submitted on 3 May 1999. Following the public meeting and the public comment
period, DTSC approved the Final RAP on 30 June 1999.

Other reports submitted to DTSC since completion of the R report include: a 23 February
1994 report on the results of shallow soil sampling conducted in Deceamber 1893
(Appendix A), a 16 September 1996 report documenting the operations of the Soil Vapor
Extraction (SVE) systems and recommending their closure (K/J 1998), and a 5 November
1997 report documenting the removal action for drainage system H (Chaney 1997).
Numerous tables and figures are included in the Final RAP from the Rl report, the FS
report, and the HRA. Many of these tables and figures from previously submitted
documents have not been updated for the Final RAP on the basis of more recent reports.

1.4 Scope of the RAP

The Final RAP follows the format guidelines provided by DTSC (DTSC 1987b). Because
the Site is listed on the federal National Priorities List (NPL), this Final RAP is also intended
to satisfy the elements for a Proposed Plan as set forth in the National Contingency Plan,
40 Code of Federal Regulations Section 300.430 (f)(2) and EPA guidance (EPA 1989a).
Table 1-1 identifies the various elements of the Proposed Plan and where those elements
are addressed in the Final RAP.

This section describes the scope of the Final RAP. Section 2 of the Final RAP consists of

an executive summary of the Site history, the investigative history, description of the
preferred remedial action alternative, and the preliminary allocation c¢f financial
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responsibility. Section 3 is a detailed description of Site characteristics, including the Site
history and physical attributes. Section 4 is a summary of the remedial investigation
activities. The summary of the Rl includes the results of field activities performed to
characterize the Site, and available information regarding conditions in soil, surface water,
groundwater and air on and near the Site. Tables providing information included in the RI
report are presented in Section 4. This section also describes chemical fate and transport
of chemicals known to be associated with the Site in environmental media. Section 5is a
summary of the potential risks to human health and the environment posed by conditions
at the Site. Section 6 presents an evaluation of the potential effects of chemicals at the
Site on present, future, and probable beneficial uses of resources. Section 7 summarizes
the feasibility study process, and discusses the remedial action alternatives that were
considered, as well as the preferred remedial action alternative. '

Section 8 provides the proposed preliminary schedule for implementation of the proposed
preferred remedial action alternative. Section 9 presents DTSC’s non-binding preliminary
allocation of financial responsibility for the Site. Section 10 summarizes the ongoing
operation and maintenance requirements associated with the preferred remedial action
alternative. Section 11 lists references used in developing the Final RAP.

Five appendices are included in the RAP. Appendix A presents the analytical results of
shallow soil samples collected along East McKinley Avenue immediately north of the Site.
Appendix B presents the TEFE. Appendix C presents DTSC's Statement of Reasons and
their non-binding allocation of responsibility. Appendix D is the Administrative Record List.
Appendix E provides DTSC's responses to public comments on the draft RAP, and the
transcript from the public meeting.
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2 EXECUTIVE SUMMARY
21 Consistency with State and Federal Requirements

This Final Remedial Action Plan (RAP) is prepared for the T H Agriculture & Nutrition,
L.L.C. (THAN) site located at 7183 East McKinley Avenue in Eastern Fresno County (the
Site). This report was prepared pursuant to California Health and Safety Code §25356.1
and the Determination of Imminent or Substantial Endangerment and Remedial Action
Order, Docket No. HSA 86/87-020 as amended (the Order) issued by the California
Department of Health Services (DHS), now called the California Environmental Protection
Agency, Department of Toxic Substances Control (DTSC) to THAN and other respondents.
The other respondents included Geigy Company, Inc. (now Novartis Crop Protection, Inc.)
and Olin Mathieson Chemical Corporation (now Olin Corporation). Novartis Crop
Protection Inc. and Olin Corporation have participated in the review cf this document and
have financially contributed to the investigation and remediation of the Site. The report is
prepared in accordance with DTSC guidance (DTSC 1987b).

In addition, the Final RAP is consistent with the Hazardous Substance Account Act
(Chapter 6.8 of the California Health and Safety Code), the federal Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as amended
by the federal Superfund Amendments and Reauthorization Act of 1986 (SARA), the
National Contingency Plan, 40 Code of Federal Regulations Section 300.430, and United
States Environmental Protection Agency Guidance.

2.2 Summary of Site Information

2.2.1 Site History and Interim Remedial Measures

The Site consists of a 5-acre parcel located at 7183 East McKinley Avenue in Fresno
County, about three miles northeast of Fresno, California. THAN and prior owners of the
Site, including the Geigy Company, Inc. (now Novartis Crop Protection, Inc.) and Olin

Mathieson Chemical Corporation (now Olin Corporation), formulated agricultural chemicals
at the Site.

Little is known about the physical plant or the operations onsite prior fo 1950. Between
1950 and 1981, the Site was utilized by several owners for the formulation, packaging, and
warehousing of agricultural chemicals (i.e., pesticides). Chemicals handled at the Site
included agricultural chemicals, various raw materials used in agricultural chemical
formulation, quality assurance laboratory chemicals, and solvents. In addition, certain
chemicals were consigned or purchased and warehoused at the Site solely for resale.
THAN discontinued operations at the Site in 1981.

Interim remedial activities completed for the Site have included soil excavation, structures
demolition, soil vapor extraction, and the provision of alternate drinking water supplies to
nearby residents. More than 24,000 cubic yards of chemically-affected soil were
excavated, transported, and disposed of offsite during excavations conducted in 1984
(approximately 14,000 cubic yards) and 1989 (approximately 10,000 cubic yards). in
conjunction with the soil excavation in 1984, a concrete sump, tanks, a concrete pad, and a
metal frame shed were dismantled and disposed of offsite at a permitted landfill facility. In
1989, five structures, a 10,000-gallon storage tank, and a concrete slab were demolished
and approximately 5,100 tons of chemically-affected building debris and the storage tank
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were disposed of offsite at a permitted landfill facility. In 1992, an underground storage
tank containing boiler fuel oil was excavated and removed from the Site. Two soil vapor
extraction systems were installed to remove volatile and semi-volatile organic compounds
from unsaturated zone soils at two locations of the Site. The systems operated

successfully, and were taken out of service in 1993 because the remedial action objectives
had been achieved.

Since 1985, THAN has provided bottled water or replacement carbon filters as needed to
residents downgradient (southwest) of the Site whose domestic wells yielded samples
containing concentrations of chemicals known to be associated with the Site. An extension
of the City of Fresno water distribution system funded by THAN was designed and
constructed from 1988 to 1990. Every household included in THAN’s domestic well

sampling program has been offered a connection to the Fresno domastic water supply
system at THAN's expense.

2.2.2 _Investigation Results

Since the Spring of 1981, THAN has performed extensive remedial investigation (RI)
activities at the Site to evaluate the extent to which chemicals handled in past operations
may have affected soil, groundwater, and air at or near the Site. The resuits of these
investigations and response actions have been documented in the Remedial Investigation
report (K/J 1993). More than 1,400 soil samples and 1,800 groundwater samples have
been collected and chemically analyzed. Soil samples were analyzed for up to 215 organic
chemicals including organophosphate, organochlorine and other pesticides (including
DBCP and ethylene dibromide [EDBY]), 13 priority pollutant metals, and other selected
inorganic chemicals. A total of 87 chemicals were detected in the soil samples collected.
Groundwater samples collected from monitoring, domestic, and irrigation wells at or near
the Site were analyzed for up to 196 chemicals. A total of 80 organic and inorganic
chemicals were detected in the collected groundwater samples.

Based on these results, onsite soil and groundwater at or near the Site have been
identified as media of potential public health or environmental concern.

2221 Soil

Several onsite chemical source areas were identified including the former landfill area, the
former railroad loading dock, the former south loading dock, certain former subsurface
drainage systems, and the former solvent storage area. Based upon frequency of
detection and published health-based criteria, the chemicals of concern remaining in onsite
soils include: organochlorine pesticides (DDT, DDD, DDE, Dieldrin, Lindane, and
Toxaphene), volatile organic compounds (VOCs) (chloroform, xylenes, and ethylbenzene),
and the nematocide DBCP. The greatest number of chemicals remaining were detected in
soil samples collected from depths of 1 to 12 feet.

2.2.2.2  Groundwater

Based on their frequency of detection and published health-based criteria, the chemicals
of concern detected in samples of onsite and offsite groundwater include 1,2-DCA, carbon
tetrachloride, chioroform, Dieldrin, DBCP and 1,2,3-trichloropropane (1,2,3-TCP). Lindane,
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alpha-BHC, and delta-BHC have historically been detected. Historically, the highest
chemical concentrations in groundwater have been detected in samples from the A zone.
Due to the significant drop in water levels since 1987, the A zone is currently not
completely saturated. Because of varying water levels in the A zone, only a few monitoring
wells have sufficient water {o be sampled regularly.

In the Fresno area, DBCP has been detected at elevated concentrations in groundwater as
a result of its regional application to crops. DBCP was present at levels higher than those
detected regionally in some groundwater samples collected prior to 1987 from shallow,
A-zone monitoring wells onsite. Maximum concentrations of DBCP detected in
groundwater samples from onsite B-zone and all offsite monitoring wells are well within the
range and not significantly different from the range of regional DBCP concentrations
reported in the literature and measured during the RI.

A recent study of regional groundwater has provided indications that 1,2,3-TCP is also a
regional pollutant similar to DBCP. Additional sampling conducted in accordance with the
current groundwater monitoring program, or a revised monitoring program, will generate
additional information regarding the nature and extent of 1,2,3-TCP in groundwater. This
information will be evaluated on an on-going basis and appropriate actions will be taken if it
is determined that the Site is a significant source of 1,2,3-TCP in groundwater.

2.2.3  Summary of Risk Assessment

A multipathway health risk assessment (HRA) was performed to evaluate the potential
public health and ecological risks, if any, posed by chemicals of concern in groundwater
and onsite soils. Given that significant remedial activities have already been completed by
THAN at the site, the HRA considered potential risks to public health and the environment
assuming that no further action is taken. The major steps of the HRA included selection of
chemicals of concern, evaluation of potential exposure pathways, and risk characterization.
The conclusion of the HRA was that under certain current and future exposure scenarios,
the calculated risk from exposure to soil and groundwater was outsicle of the risk range
generally considered acceptable.

Assuming a normal distribution of chemicals (as recommended by U.S. EPA and the State
of California), the lifetime incremental cancer risks calculated in the HRA for potential
exposure to chemicals associated with the Site in soils and groundwater sometimes
exceed the 10 to 10 range considered acceptable under the NCP. Under current
exposure scenarios, the highest calculated risk for exposure to soil was 2 x 107 for onsite
workers, and under future scenarios, the highest calculated risk was 4 x 10 for a
hypothetical onsite adult resident. No adverse noncancer health effects are expected for
soil exposure under the current and future exposure scenarios for offsite populations, as
indicated by calculated hazard index (HI) values less than 1. Under current and future
land-use scenarios, the HI values calculated for all onsite populations exceeded 1. The
chemicals contributing to the HI values above 1 were DDT (and its degradation products),
Dieldrin, and arsenic.

For use of groundwater as drinking water, bathing water, or swimming pool water, the
highest calculated risks were for drinking water use. Under current land-use scenarios, the
maximum calculated risks ranged from 2 x 10 to 2 x 10™ for an offsite resident child and
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adult, respectively. Under the future land-use scenarios, the maximum calculated risks
were 3 x 10” for an offsite resident child and 1 x 10” for an onsite resident adult. DBCP
accounted for over 50 percent of the calculated risk, and Dieldrin accounted for over

10 percent. The maximum calculated HI values for groundwater use were 1 for current
exposure scenarios, and greater than 1 for various future land-use scenarios.

Information developed in the HRA was one of the elements used in developing Final
Remediation Goals (FRGs) for groundwater and onsite soils. '

2.3 Remedial Action Alternatives Evaluated

The HRA report, together with applicable or relevant and appropriate requirements
(ARARSs), were utilized in the Feasibility Study (FS) to develop Remedial Action Objectives
(RAOs). The FS identified and screened prospective remedial technologies, and then
assembled appropriate technologies into comprehensive remedial action alternatives.
Detailed and comparative evaluations of the remedial action alternatives were conducted
using evaluation criteria established by EPA. Eleven alternatives, including the no further
action alternative were evaluated in the FS. A twelfth alternative was developed with the
concurrence of the DTSC, following the results of a Technical and Economic Feasibility
Evaluation.

2.3.1 _ Preferred Remedial Action Alternative

Alternative 12 was selected as the preferred remedial action alternative for the Site based
on key performance objectives identified by DTSC in a letter to THAN dated 6 August
1993. These performance objectives are based on , and in some instances are
refinements of, the remedial action objectives identified and used in the FS. The
components of the preferred remedial action alternative are presented below:

s Soil Component
- Soil vapor extraction (completed)

- Design and construction of asphaltic and composite cap to minimize contact
with residual chemicals in soil, and minimize movement of chemicals from soil
to other media (groundwater and air)

- Land use restrictions (e.g., no residential use or use by sensitive populations)
—~ Access controls (maintain existing fencing and signs)
o Groundwater Component - Onsite/Nearsite

- Long-term groundwater monitoring of monitoring wells and domestic wells, as
necessary

-~ Monitored natural attenuation of low chemical concentrations in groundwater

-~ Contingency plan for action (e.g., groundwater extraction and/or treatment, if
necessary) if groundwater monitoring results for the A-zone (if groundwater is
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encountered) or the B-zone show that chemical levels are confirmed to exceed
FRGs

s Groundwater Component - Offsite

- Groundwater containment at the compliance point if chemicals strictly known to
be associated with the Site are confirmed at concentrations exceeding FRGs

- Groundwater containment (at the compliance point) if warranted based on an
evaluation of concentrations and trends of chemicals strictly known to be
associated with the Site

~ Long-term groundwater monitoring of monitoring wells and domestic wells, as
necessary

— Monitored natural attenuation of low chemical concentrations in groundwater
e Further Engineering/Administrative/Institutional Controls
— Continued provision (and expansion, as appropriate) of alternate water supply
by connections to public water supply system, point-of-use treatment, or bottled

water

~ Financial assurances to ensure long-term maintenance and operation of
remedial actions

—~ A review within five years and every five years thereafter to confirm that the
remedy remains effective in protecting human health and the environment

2.3.1.1 _ Soil Component

The preferred alternative includes the design, construction, and maintenance of an
asphaltic and composite cap to cover the 5-acre Site. The cap will include existing asphalt-
paved areas. The remaining areas to be capped will be covered with a composite cap
consisting of one or more of the following: clay, soil, synthetic materials, gravel, or
vegetation. The cap will be constructed to further minimize, if not eliminate, the migration
of chemicals from onsite soils to other media, such as groundwater and air. The cap will
be designed to reduce exposure to those areas containing chemically-affected soils which
produce an excess lifetime incremental cancer risk of greater than 10, or a hazard index
of greater than 1 for non-carcinogens, based on an industrial exposure scenario.

The alternative will also include appropriate land use restrictions and access controls
(maintaining existing fencing and signs) to prevent future residential use of the Site and to
maintain the integrity of the cap. Appropriate financial assurance will be provided by THAN

to assure design, construction, and long-term maintenance of the soil component of the
final remedy.

2.3.1.2  Groundwater Component

Groundwater monitoring has been performed since the early investigations of the Site, and
long-term groundwater monitoring will continue to be an important feature of the
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groundwater component of the remedy. If the A-zone resaturates, monitoring of the
A-zone will also be included in the monitoring program.

The TEFE report (Appendix B) documented the time and expense required to accelerate
the attainment of FRGs in groundwater. In addition, the beneficial use of groundwater will
not be altered following remediation of chemicals associated with the: Site because of the
regional presence of DBCP (and in some areas, nitrate and arsenic) in excess of drinking
water standards. Also, 1,2,3-TCP has been detected in regional groundwater samples and
may be regulated in the future. Finally, active groundwater remediation resulits in only
minor reductions in the time required for remediation compared with natural groundwater
flow and natural attenuation of chemical concentrations. The negligible health benefits,
fack of change in beneficial use, and the time required for remediation do not justify the
costs of active remediation. Nevertheless, containment of groundwater is a component of
the remedy if warranted by groundwater conditions (as discussed below). Monitored
natural attenuation is also a component of the remedial action alternative for groundwater.

Appropriate financial assurance will be provided by THAN to assure design, construction,
and long-term maintenance of the groundwater component of the final remedy.

Some components of the alternative will differ between onsite/nearsite groundwater and
offsite groundwater. The particular aspects of the remedy for onsite/nearsite and offsite
groundwater are discussed separately below.

+ Onsite/Nearsite Groundwater

Existing A-zone monitoring wells onsite and nearsite will be monitored on a regular
basis for the presence of groundwater. If groundwater is encountered, water
samples will be collected and analyzed as part of the groundwater monitoring
program. If the groundwater monitoring results for either the A-zone (if groundwater
is encountered) or the B-zone indicate that concentrations of chemicais known to
be associated with the Site in onsite/nearsite groundwater samples exceed
chemical-specific FRGs for those chemicals, then a special confirmation sampling
round will be conducted during the quarter following the initial detection of elevated
chemical levels. If the special quarterly sampling event confirms the presence of
elevated chemical levels, then a contingency plan will be developed and submitted
to the DTSC for approval.

The contingency plan will be implemented if elevated concentrations (exceeding the
FRG) are found in the next semi-annual sampling event, making three consecutive
sampling events where concentrations exceeded the FRG. With the special
confirmation quarterly sampling event, the initial and two confirmation sampling
results will be available within approximately six months.

DBCP is a regional pollutant in addition to being a chemical associated with the
Site. In either the A-zone (if resaturated) or the B-zone, if DBCP is detected and
the concentrations are found to be elevated above background, a FRG for DBCP
will be established by DTSC based on an evaluation of background groundwater
quality conditions. Based on the presence of 1,2,3-TCP in groundwater from areas
clearly unaffected by Site activities, the initial indications are that 1,2,3-TCP is
similar to DBCP in being a regional groundwater pollutant. If the regional presence
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of 1,2,3-TCP in groundwater is confirmed, 1,2,3-TCP will be evaluated in the same
manner as DBCP.

e Offsite Groundwater

Selected offsite monitoring wells and domestic wells will continue to be monitored
for the presence of chemicals known to be associated with the Site. Data obtained
from the groundwater monitoring program will be used to evaluate the effectiveness
of the remedy in reducing chemicals known to be associated with the Site in excess
of chemical-specific FRGs.

The compliance point will be in the vicinity of the monitoring well MW-184 cluster.
Containment of groundwater (consisting of groundwater extraction followed by
infiltration/injection) will be implemented if chemicals strictly known to be associated
with the Site are confirmed at concentrations exceeding FRGs. Groundwater will
also be contained in the vicinity of the monitoring well MW-184 cluster if warranted
based on an evaluation at other wells of concentrations and {rends of chemicals
strictly known to be associated with the Site. Consideration will be given to the
concentration of chemicals, and whether concentrations appear to be increasing
based on a trend analysis. If containment is warranted, it wili consist of
groundwater extraction followed by infiltration/injection.

In addition to the routine groundwater monitoring, additional parameters will be
analyzed to evaluate the effectiveness of monitored natural attenuation. This
information will be used to determine the effectiveness of monitored natural
attenuation if concentrations in groundwater remain low.

2.3.1.3 ___Further Engineering/Administrative/Institutional Controls

THAN identified a small number of developed (non-agricultural) parcels in the
downgradient vicinity of the Site that may not be currently served by a regulated, multi-
connection water purveyor. DTSC has expressed concern that residents in these areas
may have their water supply affected by potential migration of Site-related chemicals, and
that these residents should be afforded the same level of protection as other area
residents. THAN agrees to provide water supply connections to these residents in the
downgradient vicinity of the Site, as appropriate. This action meets the goal of protecting
human health, even if the risk is hypothetical at this time.

Also, a wellhead protection program will be evaluated for implementation should chemicals
known to be associated with the Site be detected above FRGs in municipal supply well
PS-102.

In compliance with the NCP, within five years after the initiation of the remedial action, a
review will be made of the remedy to confirm that the remedy remains effective in
protecting human health and the environment. If the review finds that the remedy is not
effective, then the review will include recommendations to ensure that the remedy
becomes effective, identify milestones toward achieving protectiveness, and provide a
schedule for THAN to accomplish the necessary tasks.
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2.3.2 __Remedial Alternatives Not Selected

This section describes those alternatives that were considered during the FS and rejected.

2.3.2.1  Alternative 1: No Further Action

This alternative involves no further action beyond those remedial measures that have
previously been implemented or completed at the Site, and the existing extension of the
City Water System. Under this altemative, any ongoing remedial measures such as
groundwater monitoring would be discontinued.

2.3.2.2 Alternative 2: Limited Action

This alternative continues the existing institutional controls (fencing ¢f the Site and
provision of alternate water supplies), access restrictions to the Site and monitoring of
groundwater. This alternative also included a one-year air monitoring program and
evaluation of the effectiveness of the existing soil vapor extraction (SVE) systems.
However, the SVE systems are no longer operating because the remedial objectives of the
SVE systems were achieved. The SVE systems remain in place while THAN awaits
approval from DTSC on permanent closure of the SVE systems.

2.3.2.3 Alternative 3: Limited Action and lnstitutional Controls

In addition to the measures provided under Alternative 2, this alternative would include
deed restrictions on the Site, Fresno County regional groundwater use restrictions, and a
wellhead treatment protection program.

2.3.2.4 Alternative 4: Soil Capping

This altermative includes the installation of an asphaltic and composite cap in conjunction
with drainage controls. Existing asphalt-covered areas at the Site would be reconditioned
and maintained. The remainder of the affected areas would be covered with a composite
cap consisting of one or more layers of compacted clay, soil, synthefic materials, gravel,
and vegetation. This alternative would also include a deed restriction and other elements
of Alternative 3.

2.3.2.5  Alternative 5: In situ Soil Treatment

Under this alternative, onsite shallow chemically-affected soils (1-12 feet) would be
stabilized or solidified in place and covered with topsoil and vegetative cover. This
alternative would also include the deed restriction, groundwater use restrictions, wellhead
protection program, alternate water supply, and groundwater monitoring.

2.3.2.6  Alternative 6: Ex situ Soil Treatment

This alternative would involve excavation of onsite chemically-affected soils, onsite thermal
desorption, and replacement of the soils. Dust control measures and emission controls
would be utilized during soil excavation and treatment. The treated soils would be placed
in the excavation and covered with topsoil and vegetative cover. This alternative would
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include groundwater use restrictions, wellhead protection program, alternative water
supply, and groundwater monitoring.

2.3.2.7 Alternative 7: Soil Capping and Contingent Onsite and Nedrsne Groundwater
Extraction

In addition to the measures associated with Alternative 4 (Soil Capping), this alternative
includes contingent onsite and nearsite groundwater extraction and treatment followed by
discharge or reuse of the treated groundwater. This alternative would also include deed
restrictions, groundwater use restrictions, welthead protection program, alternative water
supply, and groundwater monitoring.

2.32.8 Alternative 8: Soil Capping and Offsite Groundwater Extraction

In addition to the measures associated with Alternative 4 (Soil Capping), this alternative
would include: 1) the offsite extraction of groundwater containing chemicals known to be
associated with the Site at concentrations in excess of FRGs, 2) treatment of the extracted
groundwater, and 3) discharge or reuse of the extracted groundwater. This alternative
would also include deed restrictions, groundwater use restrictions, wallhead protection
program, alternative water supply, and groundwater monitoring.

2.3.2.9 Alternative 9: Soil Capping and Contmqent Onsnte Nearsﬂe and Offsite
Groundwater Extraction

This alternative incorporates all measures included in Alternative 4 (Soil Capping),
contingent onsite and nearsite groundwater extraction/treatment/discharge (an element of
Alternative 7), and offsite groundwater extraction/treatment/discharge (an element of
Alternative 8). This alternative would also include deed restrictions, groundwater use
restrictions, wellhead protection program, alternative water supply, and groundwater
monitoring.

2.3.2.10 Alternative 10: /n situ Soil Treatment and Offsite Groundwater Extrac_:tion

This alternative includes the measures presented for Aiternative 5 {(in situ Soil Treatment),
and the offsite groundwater extraction/treatment/discharge measures presented for
Alternative 8. This alternative would also include deed restrictions, groundwater use
restrictions, wellhead protection program, alternative water supply, and groundwater
monitoring.

2.3.2.11 _ Alternative 11: Ex situ Soil Treatment and Offsite Groundwater Extraction

This alternative includes the measures presented for Alternative 6 (ex situ Soil Treatment),
and the offsite groundwater extraction/treatment/discharge measures presented for
Alternative 8. This alternative would also include groundwater use restrictions, wellhead
protection program, alternative water supply, and groundwater monitoring.
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3 DETAILED DESCRIPTION OF SITE CHARACTERISTICS
3.1 Site History '
3.1.1 Site Location

The Site consists of a 5-acre parcel located at 7183 East McKinley Avenue in Fresno
County, about three miles northeast of Fresno, California. The location of the Site is
shown on a 7.5 minute series USGS topographic map, revised 1981 (Figure 1-1). In
addition to the Site, THAN currently owns an adjacent 20-acre orchard parcel that borders
on the south, east, and west sides of the Site. The Site is located in Section 35, Township
13 South, Range 21 East of the Mount Diablo Base and Meridian, Fresno County,
California. The Site and the surrounding parcel are located by the Fresno County
Assessor in Book 310, page 6, Parcels 4 and 5, which correspond to Assessor's Parcel
Numbers (APN) 310-06-04 (the Site) and 310-06-05 (the surrounding parcel). Figure 3-1
presents the assessor's parcel map for the Site.

The Site is the former location of an agricultural chemical formulation, packaging, and
warehousing plant. THAN, and prior owners of the Site, including the Geigy Company, Inc.
(now Novartis Crop Protection, Inc.) and Olin Mathieson Chemical Corporation (now Olin
Corporation), formulated agricultural chemicals at the Site. Properties surrounding THAN's
25 acres of land consist of farms, orchards, and low-density residential developments.

3.1.2 Nature of Business

Little is known about the physical plant or the operations onsite prior to 1950. The Site was
initially leased from Anthony Joseph by the Geigy Company, Inc. in December 1950 and
then purchased in 1951. Agricultural chemical formulation activities at the Site are not
known to predate the Geigy Company, Inc. operations. Between 1950 and 1981 the Site
was utilized by several owners for the formulation, packaging, and warehousing of a variety
of agricultural chemicals.

3.1.3 _ Length of Operation

Between 1950 and 1981, the Site was owned and operated by several companies. From
about December 1950 until December 1955, the Site was owned and/or operated by Geigy
Company, Inc. Geigy Chemical Corporation, Ciba-Geigy Corporation, and Novartis Crop
Protection, Inc. are successor companies to Geigy Company, Inc. From 1955 until 1959,
the Site was owned and operated by Olin Corporation, a Virginia corporation (Olin). Olin
was formerly known as Olin Mathieson Chemical Corporation. From 1959 until present, the
Site has been owned or operated by T H Agriculture & Nutrition Company, Inc., (now

T H Agriculture & Nutrition, L.L.C.) a Delaware corporation (THAN) and related companies.
THAN discontinued operations at the Site in 1981.

3.1.4 Types of Chemicals at the Site

Chemicals handled at the Site by the Site's owners/operators included agricultural
chemicals (i.e., pesticides), various raw materials used in agricultural chemical formulation,
quality assurance laboratory chemicals, and solvents. In addition, certain chemicals were
consigned or purchased and warehoused at the Site solely for resale.
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An inventory of the chemical substances known to have been handled by THAN at the Site
was presented in the Rl report (K/J 1993, Appendix C). Some or all of the chemicals
handled by THAN may have been handled at the Site by the other owners/operators of the
Site. A list of trade names for materials and products handled at the Site was developed
based on a review of THAN's available records. The chemical composition of the trade
name materials and products, particularly for the active pesticide ingredients, was
determined based upon a literature review and interviews with former plant personnel. The
list of chemicals incorporates generic and chemical names to describe trade name
chemicals.

Pesticide formulations generally contain an active ingredient and various carriers, such as
solvents, oils, surfactants, and inert ingredients such as clays. The active ingredient is the
pesticide itself, such as dichiorodiphenyltrichloroethane (DDT). The term "pesticide"
includes those chemicals used as herbicides, fungicides, rodenticides, defoliants, and
insecticides. Pesticides handied at the Site and detected in soil and/or groundwater
included organochlorine pesticides, (e.g., DDT, DDE, DDD, Toxaphene, Chlordane,
Benzene Hexachloride isomers [BHC], and Dieldrin); organophosphates (e.g., Diphenamid,
Malathion, Trifluralin, Guthion); chlorophenoxy herbicides and miscellaneous pesticides.

Solvents were used in product formulation and for laboratory purposes. Other chemicals
included non-active ingredient chemicals used in pesticide formulation such as surfactants;
pigments or dyes; diluents; chemicals sold for other agricultural needs such as nutrients,
fertilizer ingredients, and chelating agents; and chemicals used at the Site fo maintain

operations, such as cleaning agents and laboratory chemicals which were not solvents
(K/J 1993).

3.1.5 _ Waste Handling Activities and Potential Release of Chemicals

In addition to the agricultural chemicals handled, formulated, packaged, and warehoused
at the Site, various wastes produced during operation of the facility were historically
handled onsite. Prior to 1965, empty agricultural chemical containers, clean-out clays and
other plant wastes were disposed in an onsite landfill. Both the areal and vertical extent of
the landfill have been investigated. Chemically-affected landfill soils and materials were
excavated and disposed of offsite at a permitted landfill facility as part of various response
actions conducted at the Site in 1984.

Other onsite waste-handling activities included temporary storage of wastewater in a
concrete sump and tank prior to offsite disposal, and discharge of wastewater to several
onsite drainage systems consisting of dry wells, cisterns, septic tanks, and leach lines.
These drainage systems have heen investigated and are described in the Rl report

(K/J 1993). With the exception of drainage system F, chemically-affected soils, piping, and
other structures from the known drainage systems were excavated and disposed of offsite
at a permitted landfill facility as part of various response actions conducted at the Site
between 1984 and 1989 (see Section 3.1.8). Drainage system F which is located on the
west side of the Site, continues to service the restrooms located in the Site office. A Site
map, Figure 3-2, shows the location of existing and demolished structures, the location of
the former drainage systems and other features, and the location of excavated areas.
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An additional drainage system was identified at the Site in 1994 (drainage system H).
Elevated concentrations of agricultural chemicals were detected in soil and sediment
samples collected within and underlying the portion of drainage system H investigated by
Boring DLH-7. Drainage system H, and soil and sediments impacted within and below
drainage system H were removed from the Site during the week of 4 May to 10 May 1997.
The removal action is described in the 4 November 1997 Removal Action Report by
Chaney, Walton and McCall (Chaney 1997). Drainage system H was located south of
drainage system G and north of the former tool shed.

In addition to waste handling activities, other chemicals may have reached soil during
railroad and truck loading operations, and from possible leaks or spills during the loading,
storage, and transfer of chemicals used onsite.

3.1.6 ____Site Investigations

Since the Spring of 1981, extensive Rl activities have been performed by THAN under the
direction of the Fresno County Health Department, the RWQCB, DTSC, and Region IX of
EPA. THAN has conducted investigations to characterize the soil and the groundwater
underlying the Site and vicinity to provide information for conducting remedial activities.
THAN also has performed various response actions and interim response actions at the
Site, including the demolition of several Site structures that were affected by chemicals
associated with past operations and the excavation of more than 24,000 cubic yards of
chemically-affected soil. These activities are summarized in the R report (K/J 1993).
THAN's various Rl and response actions are documented in the Information Repository
established by THAN at the Fresno County Public Library, Sunnyside Branch. A timeline of
RI related activities is presented in Table 3-1. The chronological discussion below is
intended as a brief overview.

In 1981, THAN began investigatory activities with a soil and groundwater sampling
program. Seventeen soil borings were drilled and sampled, primarily in the southeast
quadrant of the Site, in the area of the former landfill. Six shallow onsite monitoring wells
were installed, with five located around the Site perimeter and one centrally located. The
initial sampling included the new monitoring wells, three existing onsite wells and four
offsite domestic wells. To provide additional information, three offsite intermediate depth
borings were drilled in 1982.

In 1983, an additional twenty-six soil borings were drilled and sampled to further evaluate
Site conditions in preparation for interim remedial activities. Four shallow monitoring wells
were installed offsite. Groundwater monitoring well sampling and analysis was performed
quarterly until June 1996. Since June 1996 groundwater monitoring is performed
semiannually.

In 1984, investigatory activities were performed prior to and in conjunction with excavation
and other interim remedial activities described in Section 3.1.8. Over eighty borings were
drilled and sampled and four additional shallow monitoring wells were installed and
sampled. Soil samples were collected throughout the Site, along the perimeter and at
depths up to 50 feet. The unpaved areas of the Site were divided into 25-foot grid areas
from which surface soil samples were collected. Air monitoring before and during the
excavation activities was performed.
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During 1985, a program was undertaken to evaluate existing onsite drainage systems.
Research indicated that several systems were still in place. Samples were collected of
sludge and soil from these systems. Additional soil borings were drilled and samples
collected. One shallow monitoring well was installed in 1985.

In accordance with the 1987 DTSC Order, THAN submitted a Phase | Workplan for
groundwater investigation. The Phase | investigation, which included the installation and
sampling of six monitoring well clusters screened in the shallow (A-zone), intermediate
(B-zone), and deep (C-zone) water bearing zones, was completed in 1987. The draft
Remedial Investigation/Feasibility Study (RI/FS) Workplan was submitted to DTSC in 1987
in accordance with Section V.D.1 of the Order.

Additional groundwater investigation was performed in 1988, including the installation of an
onsite intermediate zone monitoring well. The RI/FS Workplan was approved by DTSC in
1988. In 1988, THAN submitted a plan to DTSC for demolition and removal of several
remaining Site structures. Preliminary investigations were performed to prepare for interim
remedial activities in 1989. Investigations included onsite air monitoring and sampling of
onsite building materials.

In 1989, soil investigation focused on support for excavation activities described in
Section 3.1.8 below. Twenty-eight borings, located both onsite and in the orchard, were
drilled and sampled. Additional sampling was performed to evaluate the feasibility of soil
vapor extraction as a remedial option. The investigation included thirteen cone
penetrometer borings, the collection of forty-three soil gas samples, and the installation of
nine vapor extraction wells.

The Phase II/lll groundwater investigation was completed in 1990. Four monitoring well
clusters (MW 181-184) were installed offsite and completed in the A, B, C and D water-
bearing zones. Three additional monitoring wells were installed offsite and sampled in the
B and C zone (MW 185-B0, 186-B0 and 155-C1). Six vapor extraction wells were also
installed onsite and sampled.

Twelve soil borings were drilled and sampled and three additional scil vapor extraction
wells were added in 1991.

The Remedial Investigation Summary Report provides detailed information regarding Site
investigations (K/J 1993).

Twelve shallow soil samples from six sampling locations were collected by DTSC and split
with THAN for analysis on 8 December 1993 (Appendix A).

Soil samples and sediment samples were collected from the vicinity of drainage system H
during April 1994. Confirmation soil sampies were collected in May 1997 after removal of
drainage system H and impacted soils in the vicinity of drainage system H (Chaney 1997).

Confirmation soil sampling was performed in the Former Solvent Stcrage Area to confirm
the effectiveness of the SVE system in remediating vadose zone soils in this area. The
confirmation sampling was performed in November 1995 (K/J 1996).
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3.1.7 __Summary of Previous Studies

THAN has performed studies and documented activities in accordance with the
requirements of administrative orders issued by the RWQCB and the DTSC. Table 3-2
lists key documents submitted to the RWQCB and DTSC. Several documents listed in
Table 3-2 are primarily planning documents, others summarized Site activities, and other
documents evaluated the feasibility or risks of future activities or existing conditions.
Planning documents such as the RI/FS Workplan (K/J 1988a), the Quality Assurance
Project Plan (QAPP) (K/J 1988b), the Sampling and Analysis Plan (K/J 1987), and the
Structures Demolition Plan (K/J 1988c) provided information regarding THAN's approach
and plans for Site activities. Upon completion of activities, THAN provided documentation
and analysis of results in reports such as Status Reports - THAN Remedial Program
(JHK 1984), the Phase | Ground Water Assessment (JHK 1987), quarterly groundwater
monitoring reports, and THAN's Remedial Investigation Summary Report (K/J 1993). The
analysis of risks potentially posed by Site conditions was developed in the draft THAN
Health Risk Assessment (ENVIRON 1993). The evaluation of feasibie alternatives to
achieve remedial action objectives was provided in THAN's Feasibility Study (SEACOR
1993a).

The draft RI report and the draft HRA were submitted in March 1992 and the preliminary
draft Feasibility Study was submitted in June 1992, in accordance with Section V.D.3 of the
Order. DTSC conditionally approved the draft Rl report on 27 April 1993 and the draft FS
report on 23 June 1993. The final Rl report was submitted on 28 May 1993. The final FS
report was submitted on 30 June 1993, The final draft HRA report was submitted on 30
July 1993. In its letter of 6 August 1993, DTSC confirmed final approval of the final RUFS
reports. A report on the results of shallow soil sampling was submitted to the DTSC on 23
February 1994 and is included as Appendix A of this report.

The Preliminary Draft Remedial Action Plan was submitted on 22 March 1994 (K/J 1994).
The final HRA was submitted in January 1996 (ENVIRON 1996). A report documenting the
removal action for drainage system H was submitted to the DTSC on 5 November 1997
(Chaney 1997). The Technical and Economic Feasibility Evaluation (TEFE), incorporating
comments from DTSC's letter dated 3 October 1997, was submitted on 2 July 1998 and is
included as Appendix B of this report.

3.1.8 Interim Remedial Activities

Interim remedial activities completed for the Site have included soil excavation, structures
demolition, soil vapor extraction, and provision of alternate drinking water supplies to
nearby residents.

3.1.8.1  Soil Excavation

Two phases of soil excavation have been conducted at the Site. In the summer of 1984,
approximately 14,000 cubic yards of chemically-affected soil and debris were removed
from the former landfill area that was historically used for disposal of wastes. Also, the
laboratory cisterns (former Drainage System A) and surrounding chemically-affected soils
were excavated. In early 1989, in conjunction with demolition and removal of structures at
the Site, approximately 10,000 cubic yards of chemically-affected soil were excavated in
the former solvent storage area, the former railroad loading dock area, several known
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drainage systems and in the area around the former Dinoseb and Guthion tanks. The
excavated soil and debris were disposed of offsite at a permitted landfili facility.

More than 24,000 cubic yards of chemically-affected soil were excavated, transported, and
disposed of offsite during these two interim remedial activities. The location and areal
extent of the soil excavations implemented at the Site are shown on Figure 3-2. These
excavations are described in detail in the Rl report (K/J 1993).

3.1.8.2  Structures Demolition and Removal

In conjunction with the soil excavation in the former landfill area in 1984, the nearby
concrete sump, tanks, and concrete pad in the solvent storage area, the metal frame shed
and the Dinoseb and Guthion tanks were dismantled and disposed of offsite at a permitted
landfill facility.

Between January and April 1989, five structures were demolished at the Site, including the
two-story brick building and the one-story wood frame building which housed the
laboratory. The demolition debris was disposed of offsite at a permitted landfill facility.
The structures were demolished based on the concentrations of organochlorine pesticides
and other chemicals found in samples of the building materials as a result of past
operations at the Site. The demolition was carried out in accordance with the methods
described in the DTSC-approved Structures Demolition Plan (K/J 1988c). In conjunction
with the building demolition, a 10,000-gallon storage tank in the vicinity of the metal
warehouse and a concrete slab in the former Solvent Storage Area were also demolished.
Approximately 5,100 tons of chemically affected building debris and the storage tank were
disposed of offsite at a permitted landfill facility. The locations of buildings and former
structures onsite are shown on Figure 3-2.

In 1992, an underground storage tank (UST) was identified south and east of the pump

house. The steel UST was 5 feet long, 2.9 feet in diameter and contained approximately
75 gallons of boiler fuel oil. The location of the former UST is shown on Figure 3-2. The
UST was removed in May 1992 in accordance with Fresno County and DTSC regulations.

" In 1994, a drainage system (drainage system H) was identified south of drainage system G
and north of the former tool shed. Drainage system H and soils impacted by drainage
system H were removed from the site in May 1997. The removal activity is described in the
1997 “Report of Removal Action Drainage System H” (Chaney 1997).

3.1.8.3  Soil Vapor Extraction

Two soil vapor extraction (SVE) study systems were installed at the Site. One SVE system
was installed in 1988 to evaluate the feasibility of removing chloroform and other volatile or
semi-volatile compounds present from unsaturated zone soils in the former laboratory area.
Another SVE system was installed in 1990 to evaluate the feasibility of removing xylenes
and ethylbenzene from unsaturated zone soils in the former solvent storage area

(K/J 1993). It is estimated that through System shut down in July 1993, more than

11,700 pounds of xylene and ethylbenzene, and more than 15,800 pounds of total non-
methane hydrocarbons were removed during the operation of the system.
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The SVE systems are no longer in operation. The systems were operated successfully,
and the remedial action objectives for chemicals in soil were achieved. A soil vapor
extraction report, recommending permanent closure of the SVE systems, was submitted to
DTSC on 16 September 1996 (K/J 1996). The report documented results of soil sampling
activities in the vicinity of the SVE systems, summarized historical operation of the
systems, and included recommendations for closure of the systems. The SVE systems
remain in place, but not in operation as THAN awaits written approval from DTSC.

3.1.8.4 Alternate Water Supplies

Since 1985, THAN has provided bottled water or replacement carbon filters as needed to
residents downgradient (southwest) of the Site whose domestic wells yielded samples
containing concentrations of chemicals known to be associated with the Site that exceeded
Acceptable Drinking Water Levels (ADWLs). Beginning in 1987 and in accordance with
the Order, THAN proposed to provide bottled water to all households included in its
Domestic Well Sampling Program (DWSP) as well as to the Temper'ance Kutner
Elementary School. A well would become a DWSP well upon the detection and
confirmation of a chemical known to be associated with the Site other than DBCP in
samples of groundwater collected from that well. In 1987, THAN also proposed to fund the
extension of the existing municipal water distribution system to the Temperance Kutner
Elementary School and all households included in the DWSP.

On 1 March 1988, pending written acceptance of THAN's proposal to extend the drinking
water supply and issuance of amendments to the Order, THAN offered bottied water or
replacement carbon filters, as needed, to households included in its DWSP regardless of
sample results. On 12 March 1988, an authorized bottled water distributor initiated delivery
of bottled water to the eligible households at THAN's expense.

The extension of the City water distribution system ("City Water System") funded by THAN
was designed and constructed from 1988 to 1990. The City of Fresno now owns and
operates the system. Every household included in THAN’s DWSP has been offered a
connection to the Fresno domestic water supply system at THAN'’s expense. One

household included in the DWSP is not currently connected to the City Water System
(K/J 1993).

3.2 Physical Description of the Site
3.2.1 Topography

The Site is flat and is situated on a gently southwestward-sloping area of low relief, located
in eastern Fresno county. Figure 1-1 is a topographic map of the Site vicinity. This figure
shows that less than a five-foot variation in height occurs in the immediate Site vicinity.

Drainage of the Site is controlled by Site features. During and after the 1989 response
actions, grading modifications were made to provide runoff control. Currently surface water
from paved areas is directed to a collection area. The paved area east of the office
branches into a partially paved driveway that connects the main entrance to the east
entrance. The paved area is bermed on the southeast side, just east of the metal
warehouse, to collect surface water flows from the northeastern portion of the Site.
Collected rainwater which does not evaporate is used onsite for irrigation. No surface
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runoff from the Site has been observed during RI activities over the past 10 years.
Figure 3-3 shows the existing site structures and paved areas.

3.2.2 Areal Extent of Chemicals

Since the spring of 1981, THAN has performed extensive Rl activities at the Site to
evaluate the extent to which chemicals handled in past operations may have affected soil,
groundwater, and air at or near the Site. The results of these investigations and response
actions have been documented in the Rl report (K/J 1993). More than 1,400 soil samples
and 1,800 groundwater samples were collected and analyzed during THAN's RI.

Figure 3-4 provides a visual overview of onsite sampling activity during the RI by

presenting the locations of borings, soil samples collected, and monitoring and soil vapor
extraction wells.

Since completion of the Rl in 1993, additional sampling activities have been performed.
Twelve shallow soil samples from 6 sampling locations were collected by DTSC and split
for analysis with THAN on 8 December 1993 (Appendix A). Soil samples and sediment
samples were collected from the vicinity of drainage system H during April 1994.
Confirmation soil samples were collected during May 1997 after the removal of drainage
system H and associated chemically impacted soils in the vicinity (Chaney 1997).
Confirmation soil sampling was performed in the Former Solvent Storage Area to confirm
the effectiveness of the SVE system in remediating vadose zone soils in this area. The
confirmation sampling was performed in November 1995 (K/J 1996). Groundwater
monitoring was continued on a quarterly basis until June 1996. Since June 1996,
groundwater monitoring is conducted on a semiannual basis.

Soil samples were analyzed for up to 215 organic chemicals including organophosphate,
organochlorine, and other pesticides (including DBCP and ethylene dibromide [EDB]),

13 priority pollutant metals, and other selected inorganic chemicals. A total of 87
chemicals were detected in all of the soil samples collected and analyzed. Groundwater
samples collected from monitoring, domestic, and irrigation wells at cr near the Site were
analyzed for up to 196 chemicals. Figure 3-5 shows the locations of onsite monitoring and
irrigation wells and Figure 3-6 shows the locations of offsite monitoring and domestic wells.

Eighty organic and inorganic chemicals were detected in the collected groundwater
samples. A list of the chemicals detected in soil remaining onsite and groundwater
samples collected is presented in Table 3-3 and 3-4 respectively. This Final RAP
addresses the soils remaining onsite, which are characterized as "post-excavation” data.

Seventy-seven chemicals were detected in samples of soil remaining onsite. For
information on chemical detections in samples of soil which have been excavated and
removed from the Site, refer to the Rl report (K/J 1993).

The areal extent of remaining onsite soils containing chemicals in excess of certain
assumed preliminary remedial goals was estimated in the FS for purposes of evaluating
the soil component of the remedial alternatives. Onsite soils affected by agricultural
chemicals are most prevalent at depths of 12 feet or less (K/J 1993). Information
presented in the Rl indicates that chemical impact to offsite soils is minimal (K/J 1993).
Further discussion is provided in Section 4.1.
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In order to conceptually design and then evaluate groundwater control, treatment, and
discharge remedial action components, the area, volume, and average concentration of
chemically-affected groundwater were estimated. Figure 3-7 shows the approximate areal
extent of groundwater affected by chemicals known to be associated with the Site. The
area and volume of chemically-affected groundwater was estlmated based on the use of
FRGs for 1,2-DCA, Dieldrin, carbon tetrachioride and chloroform Excluding DBCP and
1,2,3-TCP these chemicals represent the areal extent of chemicals known to be associated
with the Site in groundwater as of December 1997. Figure 3-7 also shows the area of
affected groundwater used in the TEFE.

3.2.3 _ Current Site Description

A Site plan identifying the current and former locations of various onsite structures is
shown on Figure 3-2. Three structures remain onsite: the small office building, the
one-story metal warehouse, and the pump house. There is a paved area east of the office
which branches into a partially paved driveway that connects the main entrance to the east
entrance. Figure 3-3 shows the existing Site structures and paved areas during the RI.
Current uses of the Site are limited to office use on an occasional basis in support of
response activities.

3.2.4 Description of Outlying Area

The Site lies on the eastern edge of the San Joaquin Valley, about ten miles from the
westernmost foothills of the Sierra Nevada in eastern Fresno County. For the Rl report, an
assessment of the population and land use in the, vicinity of the Site was completed. The
area of the assessment was a six-mile by six-mile square with the Site at its center. The
streets denoting the boundary of this square are Shaw (North), California (South), McCall
(East), and Peach (West).

The land use within the six-square mile area is primarily of three types: low density
residential, light industrial, and agricultural. In the western portion of the demographic area
there is scattered light industry interspersed with the predominantly low-density residential
areas. Additionally, the Fresno Air Terminal is located within the western portion of the
area reviewed. The central region of the demographic area is mostly low density
residential. The remaining eastern portion of the demographic area is a mixture of low
density residential and land used for agriculture (K/J 1993).

Several irrigation canals criss-cross the area and several stormwater detention basins are
also distributed throughout the study area. Regional storm runoff and subsurface drainage
generally flow westward and are conveyed through canals, ditches, and channelized creek
beds operated and maintained by the Fresno !rrigation District and the Fresno Metropolitan
Flood Control District (K/J 1993). There are no surface water bodies such as rivers or
lakes in the immediate Site vicinity. Redbank Creek is over 1,200 feet north and west of
the Site. Mill Ditch, which flows into Redbank Creek north of the Sitg, is over 500 feet
northeast of the Site where it passes closest to the Site (Figure 3-6).

In the immediate Site vicinity, land to the north and east of the Site is used largely for
agricultural purposes. Land to the south and west of the Site has been developed for
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large-lot residential use, although some of this land remains committed to agricultural
production.

3.2.5 _ Demography

Using 1990 census tract information obtained from The County of Fresno Development
Department, it was estimated that the population within the six-square mile area was
41,012. Future plans for this area include continued development of land towards urban
densities comparable to the Fresno metropolitan area (K/J 1993).

3.2.6 __ Location to Biological Receptors

The Site is located in an area developed for commercial, residential, agricultural and
industrial use. The nearest residence to the Site is located approximately 500 feet to the
west. The THAN orchard property extends approximately 360 feet to the west, 1,110 feet
to the east and 150 feet to the south. No residences are present on the THAN orchard
property. The City of Fresno has targeted the area in the vicinity of the Site for increased
growth and development. Immediately north of the Site is East McKinley Avenue. Land
use north of East McKinley Avenue is agricultural.

The Site is not known to serve as habitat for endangered or threatened plant or animal
species.

3.2.7 __ Site Climatology

The climate of the Fresno area can be characterized by hot, humid summers and mild,
foggy winters. The average summer temperature is usually 90°F or higher with the
average winter temperature about 45°F. The annual average temperature is 62°F.
Typically, there are no days during winter when frost is observed. The rainy season occurs
generally between October and April. The rainfall averages 10.52 inches per year.

During spring and summer months, the wind direction is northwesterly. During fall and
winter months, calm, non-windy conditions predominate. The calm conditions contribute to
the presence of tule fog and smog during winter (K/J 1993).

3.2.8 Nearby Wells

Domestic wells in the area have been identified as part of THAN's DWSP. Figure 3-6
shows the locations of offsite monitoring and domestic wells which have been sampled by
THAN as part of the groundwater monitoring program. Table 3-6 lists the address and
number of domestic wells sampled as part of the DWSP.

The nearest public supply well to the Site, PS 102, is located 1/4-mile south of Belmont
Avenue and 75 feet west of Fowler Street. This is approximately 2,800 feet south-
southwest from monitoring well cluster 184, the farthest downgradient extent of organic
chemicals known to be associated with the Site (excluding DBCP).

In accordance with City of Fresno Water Division and California Department of Health
Services requirements, samples of groundwater from PS-102 are regularly collected and
analyzed for the possible presence of chemicals known to be associated with the Site.
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During the RI, with the exception of DBCP, no such chemicals have been detected.
Furthermore, PS-102 is screened below 250 feet, ninety feet below the known vertical
extent of Site chemicals in groundwater. A review of the driller's log indicates that a 40-foot
clay layer of low permeability separates these water-bearing zones (K/J 1993).

3.2.9 Assessor's Map

A map showing the area surrounding the Site is provided as Figure 1-1. The assessor's
parcel map is included as Figure 3-1. The associated ownership and property descriptions
for the Site and the adjacent area are described in Section 3.1.
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4 SUMMARY OF REMEDIAL INVESTIGATION FINDINGS
4.1 Geological Investigation of the Site
4.1.1 __ Regional and Local Geologic Conditions

The Site is within the eastern portion of the San Joaquin Valley, about ten miles from the
westernmost foothills of the Sierra Nevada Mountains. The San Joaquin Valley is a
geomorphic province consisting predominantly of alluvial fans and plains, lacustrine and
marsh deposits, flood basin deposits and sand dunes. The Fresno region of the San
Joaquin Valley is underlain by a basement complex of metamorphic and igneous rocks.
Consolidated marine and continental sedimentary rocks of Cretaceous and Tertiary age
consisting mainly of sandstone, siltstone and shale overlie the basement complex. The
most important water-bearing geologic unit for water supply is the older alluvium, which
consists of layers and lenses of variable-sized sediments. The Site is situated atop
Quaternary older alluvium (K/J 1993).

4.1.2  Surface and Subsurface Soil Conditions

This section describes the surface and subsurface conditions at and in the vicinity of the
Site. Geological investigations have produced lithologic logs, downhole geophysical logs,
cone penetrometer test logs, a shallow seismic refraction survey, grain-size distribution
analyses and other site-specific analyses.

During the course of the R, over 200 soil borings have been drilled at and near the Site to
investigate surface and subsurface conditions from depths of one to two hundred and fifty
feet. Surface and shallow subsurface soil samples from one to three feet deep were
collected from grid areas in the unpaved areas of the Site. The lithology encountered
during drilling consists of heterogeneous mixtures of sand, silt, gravel and occasional
lenses of clay. Sandy silt comprises roughly 50 percent of the lithology encountered in the
first 200 feet below ground surface. A loose silty sand layer is found at the ground surface
and extends to depths between 4 to 9 feet across the Site and vicinity. This soil is coarse
in texture and contains low percentages of clay and organic matter.

Lithologic logs for 202 borings of various depths dating from December 1982 to September
1991 are presented in Appendix K of the Rl Report (K/J 1993). Eleciric (geophysical) and
lithologic logs of the borings were used to construct two generalized geologic
cross-sections presented in the Rl Report (Figures 4-5 and 4-6 of the Rl Report, K/J 1993)
Domestic well logs reviewed during the Rl indicate that the screened depths of domestic
wells in the Site vicinity vary from about 96 to 170 feet.

4.1.2.1 Identification and Classification of Water Bearing Zones Near the Site

On the basis of Fresno Irrigation District records and information gathered during the R,
regional and local groundwater movement is from the northeast to the southwest. Water-
producing zones of interest are present in the upper 200 feet of the alluvium (K/J 1993).

The lithology encountered during the Ri consists of heterogeneous mixtures of sand, silt,
gravel and occasional lenses of clay. Lithologic units of sand and gravel represent zones
of high permeability and the most significant water-bearing zones. The water-bearing
zones which have been sampled during the R! are identified as A, B, C, and D. Semi-
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confined permeable subunits encountered in each water-bearing zone are designated with
numbers increasing with depth in a given zone (A1, B0, B1, B2, CO, C1, and D1). Subunits
extend across the Site as interfingered layers of greater and lesser permeable materials,
which may allow flow to occur between subunits within a water-bearing zone. Permeable
water-bearing zones were encountered at the following depths: '

1. Inthe A zone, clayey gravels and sands were encountered between depths of
15 and 45 feet below ground surface (bgs) in subunit A1. The A zone is currently
not completely saturated but was historically saturated and became dry during the
summer of 1987 due to climatic conditions.

2. Inthe B zone, silty sand and sand were encountered between depths of 58 and
78 feet bgs in subunit BO. Silty sand and sand were encountered between depths
of 70 and 102 feet bgs in subunit B1. Silty sand and sand were encountered
between depths of 99 and 115 feet bgs in subunit B2. The permeable subunits

within the B zone are not continuous across the Site and are separated from one
another by silt or clayey silt.

3. In the C zone, silty sand and sand were encountered between depths of 116 and
144 feet bgs in subunit CO. Silty sand, sand and silty gravel were encountered
between depths of 140 and 184 feet bgs in the C1 subunit. The permeable C-zone
layers are not continuous across the Site and are separated from one another by
less permeable silt or clayey silt layers. The subunits within the C zone are
separated from the B zone by approximately 20 feet of less parmeable soils.

4. In the D zone, silty sand, sand and gravel were encountered between depths of
172 and 232 feet bgs in the D1 subunit. The permeable subunit of the D zone is
separated from the C zone by approximately 15 feet of less permeable soils.

Subunits and water-bearing zones investigated during the Rl appear to be in hydraulic
communication, with preferential horizontal flow paths dominating groundwater movement
(K/J 1993). Table 3-5 provides a list of monitored zones and associated wells.

4.1.2.2 Soil and Vadose Zone

The vadose zone is the zone of soil overlying a regional water table. The near-surface
soils are characterized as excessively drained, rapidly permeable, having low water-holding
capacity and susceptible to wind erosion. The soils are coarse textured and are composed
of well-sorted sands overlying an unrelated older eroded alluvial deposit (K/J 1993).

In some locations beneath the surface layer, a dense, discontinuous hardpan layer has
been encountered. Hardpan describes a semiconsolidated (compressed), uncemented soil
layer. At the Site, the hardpan consists of silty soil. Where present, this hardpan layer
occurs at an approximate depth of 4 feet in the northern and eastern part of the Site and
dips to 9 feet in the southern and western part of the Site. The existence of shallow
hardpan was established in a 1986 seismic refraction survey (Rl Report, Appendix |,

K/J 1993). Hardpan was confirmed in some locations, but the continuity of the hardpan
could not be established. Hardpans at greater depths were not investigated in this survey.
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The zone of currently unsaturated alluvial deposits extends from the surface to a depth of
approximately 60 feet. The alluvium is composed of braided stream deposits and consists
of angular to sub-rounded sand, occasional gravel, and cobbles interlayered with lenses of
silt and some clay. The porosity of this unit varies between 30 and 40 percent (K/J 1993).

Deeper sediments encountered during the Rl are generally similar to those near the ground
surface with relatively sandy stream channel deposits interlayered with partially indurated
fine-grained overbank deposits. Clay or silt layers at least 20 feet thick were encountered
at the termination of the 250 foot deep borings.

4.1.3 Assessment of Chemical Impact to Offsite Soils

Soil sampling was performed to characterize the Site, identify source areas, and to guide
response actions. As part of the Site characterization, offsite soil samples were collected
along the Site perimeter and in the THAN orchard. The locations of onsite and nearsite
borings from the Rl are shown in Figures 4-1 and 4-2, respectively.

In December 1993, following completion of the Rl Report, 12 nearsite soil samples were
collected by DTSC from six locations along East McKinley Avenue north of the Site and
split with THAN for analysis. At each location, 2 samples were collected at depths from

1 to 3 inches, and from 9 to 15 inches below ground surface (bgs). Chemicals reported as
detected in the soils samples included DDT, DDE, dicofol, Dieldrin and toxaphene. A
description of the sampling protocol and analytical results are presented in Appendix A.

Nearsite soil samples were collected and analyzed from the fenceline borings, 111 through
121, the orchard borings (OB-1 to OB-4), two samples from the railroad excavation outside
the fence to the north, and two sample borings near the orchard's eastern perimeter,

197 and 198. Also, drill cutting samples were collected during the installation of nearsite
monitoring wells and samples were collected by others on the property along Temperance
and McKinley to the west of the Site. The majority of the above-referenced soil samples,
including most offsite samples, have been analyzed for organochlorine and
organophosphorus agricultural chemicals and DBCP. Additionally, many soil samples were
analyzed for volatile and semi-volatile organic compounds, Dinoseb, and chlorophenoxy
herbicides. Soil samples collected from Borings 197 and 198 were analyzed for priority
pollutant metals, EDB and DBCP.

Table 4-1 is a summary of the analytical results for soil samples collected during the RI
from borings located offsite. The data indicate that chemicals have been detected at
concentrations less than 1 mg/kg in these soil samples, with the exception of one sample
collected near the Railroad excavation. The chemicals detected are DDT and its
breakdown products, Toxaphene, Dieldrin, and endosulfan and its breakdown products.
With the exception of endosulfan, the concentrations of these chemicals detected in the
nearsite samples are two orders of magnitude lower than the average concentrations of
these chemicals detected in soil samples collected from a depth of O to 1 foot across the
Site (Table 4-2) (K/J 1993). Offsite migration of chemicals from onsite soil, if any, does not
appear to be significant.
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4.1.4 _ Assessment of Chemical Impact to Onsite Sail

This section will discuss the distribution of chemicals in soil as indicated by the analysis of
samples collected from the Site. As previously described, the Final RAP addresses the
soils remaining onsite, as characterized by "post-excavation" data. For information on
chemical detections in samples of soil which have been excavated and removed from the
~ Site, the reader is referred to the Rl Report (K/J 1993). Chemicals detected in samples of
soils remaining onsite are presented in Table 3-3.

4.1.41 Remedial Investigation Resuits

Chemicals were detected in varying frequency and concentration in different areas of the
Site. For the purposes of the RI Report, the Site was divided into six onsite or nearsite
study areas, as shown in Figure 4-3, and identified as follows:

Study Area 1: Landfill Area

Study Area 2: Railroad Area

Study Area 3: Central Area

Study Area 4: Solvent Storage Area
Study Area 5: Drainage System A Area
Study Area 6: Other Remaining Areas

ohON=

The six study areas identified above were used to facilitate discussion and statistical and
graphical analysis. The boundaries of the study areas do not correspond to the boundaries
of potential sources or areas that were excavated as part of response actions at the Site.

To support effective review and analysis of the large volume of data, those chemicals
detected in soil and groundwater were classified into four groups based on health criteria
and prevalence in environmental media. The groups were based on published
health-based criteria (either carcinogenicity classification or chronic oral reference dose)
and frequency of detection (either percentage of detection, based on the number of times
a chemical was analyzed for regardless of concentration, or the number of detections). All
detected chemicals were evaluated, without regard to concentration, as potential chemicals
of concern. The chemicals of highest concem identified for soil in the Rl Report were DDT,
DDD, DDE, Dieldrin, Toxaphene, DBCP, chloroform, Lindane and the metals: arsenic,

beryllium, and lead. This list was refined by the subsequent analysis in the HRA
(Environ 1996).

The chemicals of concern remaining in onsite soils are classified in two groups:
organochlorine pesticides (DDT, DDD, DDE, Dieldrin, Toxaphene and Lindane) and volatile
organic compounds (VOCs) including DBCP (Dibromochloropropane) and chlioroform.
These chemicals are discussed below. The VOCs, xylene and ethyl benzene, are included
in the discussions because of their significance in the Soil Vapor Extraction process.

Other chemical groups detected in soil samples include, with few exceptions,
organophosphorus compounds, chlorophenoxy herbicides, halogenated alkanes, ketones,
monocyclic aromatic compounds, metals and miscellaneous pesticides (including Dinoseb).

Additional discussion and information regarding chemical detections in soil is presented in
the RI Report (K/J 1993).
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Statistical and graphical summary information is presented to show the concentration,
frequency and location of the chemicals detected. Statistical analysis of chemicals
detected in samples of soil remaining onsite is presented in Table 4-3. Samples of soil
remaining onsite were divided into three vertical zones for purposes of site
characterization: Zone 1 (0 to 1 foot), Zone 2 (1 to 12 feet), and Zone 3 (greater than

12 feet). Of the 994 samples collected from soil remaining onsite, 95 were collected from
Zone 1; 523 from Zone 2; and 376 from Zone 3. Tables 4-2, 4-4 and 4-5 present the
statistical calculations for each zone. These tables include only chemicals detected and
confirmed. Concentration ranges for selected chemicals detected in samples of soil are
shown in Table 4-6.

4.1.4.1.1 Organochlorine Pesticides

DDT and the other organochlorine pesticides are found throughout the vadose zone at
depths ranging from 0 to 50 feet. The low sorption capacity of soil onsite, due to its low
organic matter and low clay contents, and facilitated transport probably played a role in the
vertical extent of these chemicals. Facilitated transport is a process by which a chemical in
a soil-water system may be mobilized. Given that potential sources of chemicals have
largely been remediated by the response actions performed, and given the length of time
which has passed since these potential sources could last have received chemicals (a
minimum of 15 to 20 years), it is unlikely that facilitated transport will account for any
significant additional transport of the chemicals in remaining soils onsite or groundwater.
Future downward vertical migration of chemicals present in surface soils is expected to be

slow and limited due to the low rainfall and the presence of restricting, less permeable soil
layers.

1. DDT, DDE and DDD. DDT and its breakdown products are the most frequently
detected chemicals in samples of soil collected onsite. In samples of soil collected
outside of known source areas (Area 6), the sum of DDT, DDE and DDD
concentrations range mostly between 1 to 100 mg/Kg and are generally found at
depths less than 5 feet.

In Areas 1 through 5, over half of the detections of the sum of DDT, DDE and DDD
concentrations in soil samples range from 0.1 mg/Kg to 100 mg/Kg. The maximum
DDT detection in a sample of soil collected onsite was 4,500 mg/Kg. Most of the
detections of the sum of DDT, DDE and DDD are in the former landfill area (Area
1), the former railroad loading dock area (Area 2) and in near surface soils. Below
depths of 12 feet, the detections of the sum of DDT, DDE and DDD decrease
significantly in both frequency and concentration. Figures 4-4 through 4-6 present
this information graphically. These figures show the detections in the three depth
zones, Zone 1 (0 to 1 foot), Zone 2 (1 to 12 feet), and Zone 3 (greater than 12 feet).
DDT, DDE and DDD are expected to persist in Site soils for several years.
Transport of DDT and its breakdown products from soil to- groundwater is not
expected to occur to a significant extent due to the relative immobility of these
chemicals and the low rainfall (K/J 1993).

2. Toxaphene. Concentrations of Toxaphene detected in samples of soil remaining
onsite range typically between 0.1 mg/Kg and 100 mg/Kg (Table 4-6). The
maximum detection of Toxaphene in a sample of remaining soil onsite is

g:\is-grouptadmin\jobi84\844083.75\nal raptext.doc 4-5



KennedyJenks Consultants

7,900 mg/kg. Figures 4-7 through 4-9 present the concentration distributions of
Toxaphene for Zones 1 through 3, respectively. Toxaphene is expected to persist
in soil with minimal migration to groundwater. Toxaphene has not been detected in
groundwater to date (K/J 1993).

3. Dieldrin. As shown on Table 4-6, more than two thirds of the Dieldrin detected in
samples of soil remaining onsite ranges between 0.01 and 1 rg/Kg. Figures 4-10
through 4-12 present the concentration distributions for Zones 1 through 3,
respectively, for Dieldrin. Dieldrin remaining onsite is expected to persist and
degrade very slowly. Dieldrin is classified as slightly mobile. Dieldrin has been
detected in samples of groundwater collected downgradient of the former landfill
and downgradient of Drainage System A. This apparent mobiiity may be the result
of conditions which existed at the time of its release. Dieldrin is not expected to
migrate significantly due to the soils' natural sorption characteristics and low rainfall
(K/J 1993).

4. Other Organochlorines. Other organochlorines were detected in samples of soil
collected onsite. The distribution of these chemicals is depicted in Figures 4-13
through 4-15 for Zones 1, 2, and 3. Detections of chemicals below 12 feet are few,
and concentrations are below 10 mg/kg in all but two samples. The BHC isomers,
including Lindane, are the most significant of the other organochlorine chemicals
detected in terms of toxicity and frequency (K/J 1993).

414.1.2 Volatile Organic Compounds (VOCs)

Although a number of VOCs were detected at the Site, the VOCs detected most frequently
in soil are limited to two categories: halogenated alkanes and aromatics hydrocarbons
(primarily xylenes). Halogenated alkanes, notably DBCP and chloroform, were detected in
samples of soil remaining at much lower concentrations than the organochlorines of
concern. VOCs are found more frequently at depths greater than 12 feet due to their
mobility. The potential sources of DBCP, chloroform and aromatic hydrocarbons to soil
and groundwater onsite were removed more than 15 years ago when Site operations
ceased. In addition, chemically-affected soils were removed as part of the interim remedial
activities. Further movement of these chemicals from onsite soil to groundwater or air is
unlikely to occur. DBCP and chiloroform have been detected in groundwater onsite and
offsite. Xylene has not been confirmed in samples of groundwater coilected on or offsite
(K/J 1993).

1. DBCP. Figures 4-16 through 4-18 show concentration distributions for Zones 1
through 3, respectively, for DBCP. Eighty-five percent of DBCP detections in
samples of soil collected onsite ranged between 0.001 to 0.1 mg/Kg (Table 4-6)
(K/J 1993).

2. Chloroform. Chioroform detections in samples of soil collected onsite range
between 0.001 to 0.1 mg/Kg. Figures 4-19 and 4-20 present the concentration
distributions for Zones 2 and 3, respectively (K/J 1993). Chloroform was not
detected in Zone 1.
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3. Xylenes and Ethyl Benzene. Xylenes and ethyl benzene concentrations in
samples ranged broadly, with most detections of xylenes between 0.1 and
1,000 mg/Kg and most detections of ethyl benzene between 0.01 to 100 mg/Kg.
Figures 4-21 through 4-23 present the past concentration distributions for Zones 1
through 3, respectively, for both xylene and ethyl benzene (K/J 1993). As discussed
below in Section 4.1.4.2.1, operation of the soil vapor extraction system
substantially reduced xylene and ethylbenzene concentrations in soil.

4.1.4.1.3 _ Other Chemicals

Organophosphorus compounds, miscellaneous pesticides and eight metals (including
arsenic) were detected in samples of soil remaining onsite. These chemicals are indicated
on the statistics presented in Tables 4-2 through 4-5 (K/J 1993). The concentrations of
metals which have been detected onsite are consistent with naturally occurring
concentrations of metals in the United States. Additionally, the metals are of low mobility
or relatively immobile, and are expected to be persistent in soil (K/J 1993).

4.1.4.2 Recent Investigation Results

4.1.4.2.1 Soil Vapor Systems Closure Confirmation Soil Sampling

in November 1995, confirmation soil sampling was performed in the Former Solvent
Storage Area to confirm the effectiveness of a SVE system in remediating vadose zone
soils in this area. The SVE system operated from April 1991 to July 1993 when it was shut
down. Four confirmation soil borings were installed adjacent to soil borings from previous
investigations in the Former Solvent Storage Area. Soil samples frorn these previous
borings had detections of xylenes in concentrations at or exceeding 1,000 mg/Kg. An
additional soil boring was installed between two soil vapor extraction wells. Xylene and
ethylbenzene were detected in confirmation soil samples collected from one (B-204) of the
five borings installed. The maximum concentration of xylene detected was 0.27 mg/Kg and
the maximum concentration of ethylbenzene detected was 0.05 mg/Kg. The results of the
confirmation soil sampling are presented in a report submitted to the DTSC on

16 September 1996 (K/J 1996).

4.1.4.2.2 Drainage System H Removal

An additional drainage system was identified at the Site during 1994 (drainage system H).
Soil boring DLH7 was installed on 15 April 1994 to assess the impact to soils in the vicinity
of drainage system H. Elevated concentrations of agricultural chemicals were detected in
soil or sediment samples collected from boring DLH7. Thirteen of those were detected at
concentrations greater than the previous maxima for samples collected during the RI.
Those samples for which new maxima were detected were from sail or sediment samples
collected exclusively from the 5 or 7 foot depth in boring DLH7. In soil and sediment
samples collected at the 8 and 10 foot depths from boring DLH7, the concentrations of all
chemicals detected were well within the range of those measured in other soils remaining
onsite which are subject to the final remedy. Drainage system H, and soil and sediments
impacted within and below drainage system H were removed from the Site during the week
of 4 May to 10 May 1997. Confirmation soil samples were collected during the removal
action. The results of the April 1994 and May 1997 soil samples are described in the

4 November 1997 Removal Action Report by Chaney, Walton and McCall (Chaney 1997).
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Drainage system H was located south of drainage system G and north of the former tool
shed.

4.2 Hydrogeological Investigation
4.21 Groundwater Conditions

Groundwater levels show considerable annual variation at and near the Site. The depth to
groundwater historically has ranged from 30 to 50 feet below ground surface. Due to local
drought conditions in the past few years, groundwater levels are currently 50 feet below
ground surface. Because of this change in groundwater depth since late 1987, water
levels have fallen below the screened interval in the A-zone monitoring wells (K/J 1993).

Several hydrogeologic parameters, including transmissivity, hydraulic conductivity, and flow
velocity were estimated in the Rl Report. The average transmissivity (the ability of a water-
bearing unit to conduct fluid) of the water-bearing layers or subunits evaluated during the
RI was calculated to be from 0.005 to 0.010 feet*/second. The saturated hydraulic
conductivity of permeable layers in the area was estimated to be between 0.001 and

0.005 feet/second. The estimated range of groundwater flow velocity was calculated to be
0.2 to 0.4 feet/day downgradient of the Site. Hydraulic continuity along and between layers
is primarily lateral, but some vertical leakage is evident. The direction of groundwater flow,
which is measured at the time of quarterly sampling, has historically been to the southwest
of the Site (K/J 1993).

4.2.2 Surface Water Conditions and Beneficial Uses

Surface water from regional storm runoff and subsurface drainage is conveyed westward
and southwestward through ditches, canals, and modified creek beds operated and
maintained by the Fresno Irrigation District and the Fresno Metropolitan Flood Control
District. Drainage features within one mile of the Site include Mill Ditch (north of the Site),
Redbank Creek (which joins Mill Ditch approximately 1/2 mile northeast of the Site),
Temperance Ditch (an enclosed underground pipe just south of the Site), and the
channelized bed of Fancher Creek (also located south of the Site) (see Figure 1-1).

The occurrence of surface water on the Site is transient and limited to rainfall events.
During rainfall events, surface water from paved areas is directed to a collection area. The
paved area east of the office branches into a partially paved driveway that connects the
main entrance to the east entrance. The paved area is bermed on the southeast side, just
east of the metal warehouse, to collect surface water flows from the northeastern portion of
the Site. Collected rainwater which does not evaporate is used onsite for irrigation.

Figure 3-3 shows the existing site structures and paved areas.

No surface runoff from the Site has been observed during R! activities and over the past
five years. An extensive study of drainage at the Site was conducted in 1985. The study
concluded that grading and drainage existing at that time effectively controlled surface
water flows. No runoff was observed at that time. Subsequent grading modifications
during and after the 1989 response actions provided further runoff control (K/J 1993).

Given the small volume of surface water which collects onsite only after rainfail events,
beneficial uses of surface water other than Site irrigation have not been explored.
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4.2.3 _ Subsurface Water Conditions and Beneficial Uses

Groundwater in the vicinity of the Site is designated by the EPA as a sole source drinking
water aquifer (EPA 1993) and as suitable for municipal, domestic, agricultural and
industrial water supply by the Regional Water Quality Control Board under the Water
Quality Contro! Plan for the Tulare Lake Basin (SWRCB 1995). Although groundwater has
been classified as a source of drinking water, the regional presence of DBCP in
groundwater adversely impacts the quality of that drinking water source.

Groundwater in the Site vicinity has historically been used for domestic and municipal
supplies. As discussed in Section 3.1.8.4, THAN has provided either connections to the
City Water System or an alternate drinking water supply to those residents included in
THAN's DWSP as established in the Order. It is THAN's understanding that domestic wells
that are or were formerly included in the DWSP and affected by chemicals known to be
associated with the Site, are used for nonpotable uses (e.g., irrigation).

4.2.4 Chemical Impact Assessment

Groundwater investigations during the Rl included the collection and laboratory analysis of
groundwater samples from monitoring, domestic, and irrigation wells located onsite and
offsite. Groundwater monitoring wells were installed and groundwater samples collected
and analyzed during the R to evaluate the nature and extent of chemicals in groundwater
onsite and in the vicinity of the Site. In accordance with the Order, groundwater samples
were also collected from domestic and irrigation wells and analyzed to determine whether
chemicals associated with the Site were present in domestic water supplies at
concentrations exceeding appropriate drinking water standards. Table 3-6 provides a list
of domestic and agricultural wells sampled by THAN as of December 1997. Figures 3-5
and 3-6 show the location of onsite and offsite monitoring and domestic wells, respectively.

The potential presence of chemicals has been evaluated by laboratory analyses of
groundwater samples collected during the Rl and subsequent groundwater monitoring
events. Table 3-4 lists the 80 organic and inorganic chemicals analyzed for and detected,
at least once, in the groundwater samples collected during the Rl frorn these wells.

Table 4-7 presents statistics for the organic and inorganic chemicals detected in
groundwater samples. The statistics include groundwater data collected from 1981
through September 1991 for nine chemicals and data from January 1987 through
September 1991 for all other chemicals detected, except as footnoted. These statistics
include maximum concentration detected, mean concentration, and frequency of
detections. As shown in Table 4-7, DBCP has been detected in more groundwater
samples than any other chemical. Statistical analyses performed for the draft Rl Report
submitted in March 1992 used data available from samples collected prior to September
1991. Updates to these data are provided in Tables 4-8 through 4-10, which provide
historical maximum detected concentrations for onsite, offsite and domestic wells as well
as maximum detections since October 1991. Table 4-13 presents the maximum detections
in the last four rounds of groundwater monitoring (April 1996, June 1996, May 1997 and
December 1997). These data are discussed below and additional information is available
in THAN's quarterly and semi-annual groundwater monitoring reports.

The maximum organic chemical concentrations detected in samples from onsite wells and
offsite monitoring wells during the Rl are presented in Table 4-11 and Table 4-12,
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respectively. These concentrations and monitoring well locations are listed according to
the water-bearing zone from which the sample was collected. If a chemical was detected
in groundwater samples collected from both A-zone and B-zone monitoring wells, then the
maximum concentration and the well where the sample was collected are listed for each
water-bearing zone.

As with chemicals detected in soil, chemicals considered to be of most concern in
groundwater were identified based on their frequency of detection and published
health-based criteria. The chemicals of concern detected in samples of onsite and offsite
groundwater include 1,2-DCA, chloroform, carbon tetrachloride, Dieldrin, DBCP, and
1,2,3-trichloropropane (1,2,3-TCP). Lindane, alpha-BHC and delta-BHC have historically
been detected. Historically, the highest chemical concentrations in groundwater have been
detected in samples from the A zone. Due to the significant drop in water levels since
1987, the A zone was not saturated. Consequently, the A zone could rarely be sampled
since 1987. Since the end of the drought, selected A-zone wells have been sampled,
however, no A-zone wells could be sampled in the December 1997 monitoring event.
Eleven A-zone wells were dry and six A-zone wells had insufficient water for purging and
sampling. A series of figures, 4-24 through 4-28, show the concentrations of chemicals in
groundwater samples collected in June 1998 from onsite and offsite monitoring wells and
domestic wells for water-bearing zones A through D, respectively (Chaney 1998b).

Figure 3-7 shows the approximate extent of the chemicals known to be associated with the
Site in excess of applicable FRGs. This figure reflects data collected through June 1998.

4.2.4.1  1.2-Dichloroethane (1,2-DCA) Detected in Groundwater

This section discusses 1,2-DCA detected first in onsite groundwater and then in offsite
groundwater. The highest concentration of 1,2-DCA (183 ng/!) in groundwater samples
collected during the Rl was detected in a sample from onsite A-zone Monitoring Well 139
(14 July 1984 sample). Since October 1991 (the last RI groundwater monitoring event),
1,2-DCA was detected at a maximum concentration of 0.9 ug/l in a September 1992
sample from Monitoring Well 77A. (Table 4-8). 1,2-DCA has not been detected in samples
collected from B-zone wells onsite. 1,2-DCA is not on the THAN site chemical inventory.

Historically, 1,2-DCA has been detected in groundwater samples collected from offsite
A-zone wells at maximum concentrations less than 3.2 ug/l (Wells 30-A and 31-A).
1,2-DCA has been detected in groundwater samples collected from five offsite B-zone
wells, one C-zone well, and twenty-one domestic wells at maximum concentrations of

2.2 pg/l (MW 183-B2, June 1991), 1.2 png/l (MW 153-C1, April 1988), and 7.4 ug/l
(Domestic Well 902, September 1984), respectively (Table 4-9, Table 4-10). 1,2-DCA has
been detected farthest from the Site in a groundwater sample collected from Domestic Well
1001 (approximately 4,800 feet downgradient from the Site) where it was detected in the
sample collected in December 1989 at 0.5 pg/l (K/J 1993).

Groundwater samples coliected in the April 1996 through December 1997 groundwater
sampling events have had detections in MW 182-B1 and nearby domestic wells (at a
maximum 1,2-DCA concentration of 2.3 ng/l), consistent with the area in which 1,2-DCA
has historically been detected. 1,2-DCA has not been detected in groundwater samples
collected from any D-zone wells (Chaney 1998b).
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As discussed in the RI, the rate of migration of 1,2-DCA is estimated to be similar to that of
chloroform, which was estimated to be approximately 0.2 to 0.4 ft/day (70 to 140 ft/year)
based on historical chloroform data. The similarity of mobility factors for 1,2-DCA and
chioroform support the estimate of a similar migration rate for 1,2-DCA. The direction of
migration for 1,2-DCA and all other chemicals is estimated to be to the southwest

(K/J 1993).

4242 Chloroform Detected in Groundwater

Chloroform has been detected in samples of groundwater collected from onsite and offsite
monitoring and domestic wells. Historically, chioroform has been detected in samples from
A-zone groundwater Monitoring Wells 2, 75, 77, 77-A1, 138, 139, 140, and 145. Since
1987, low water levels resulting from the drought have prevented the sampling of most of
these wells. The maximum concentration of chloroform onsite was 20,000 pg/l, collected in
Well 77 in October of 1984. Since October 1991, the maximum concantration of
chloroform offsite (1.7 pg/l) was detected in a September 1992 sample from Well 77A
(Table 4-8). Chloroform has been detected much less consistently in groundwater samples
collected from the three onsite B-zone groundwater monitoring wells ( K/J 1993) and has
not been detected in the onsite B-zone wells since December 1989 (Table 4-13).

Chloroform has been detected in groundwater samples collected during the Rl from offsite
monitoring wells screened in the A, B, and C zones. Chioroform has also been detected in
groundwater samples collected from domestic wells sampled as part of the THAN Domestic
Well Sampling Program as defined in the Order. Chloroform has not been detected in
groundwater samples collected in D-zone wells (K/J 1993).

The historical maximum concentration of chloroform detected in offsite A-zone wells was
3,700 pg/l from Well 31A in October of 1984 (Table 4-9). The historical maximum
concentration of chloroform in the B zone was 160 ug/l in October 1990 in MW182-B1.

The maximum concentration detected since October of 1991 was 89 pg/l also in
MW182-B1. In the April 1996 to December 1997 sampling rounds, the concentrations of
chloroform detected in Well MW182-B1were less than 10 ug/l (Table 4-13). In the C zone,
the historical and recent maxima were also detected from the 182 well cluster (Table 4-9).
Domestic Wells 906, 909, and 510, located near the 182 well cluster, have historically
yielded samples with the highest chloroform concentrations when cornpared with results for
groundwater samples taken from other domestic wells. The historical maximum detection in
a domestic well was collected from Well 906 (190 ng/l in December 1984). Since October
1991, the maximum concentration of chloroform (100 pg/l) was detected in a June 1992
sample collected from Well 909 (Table 4-10). The maximum detection in the April 1996
through December 1997 groundwater sampling events was collected from Well 906

(36 ng/l) (Table 4-13).

Approximately 800 feet downgradient of the Site, chloroform is consistently detected in
groundwater samples collected from the B1 subunit (Monitoring Well cluster 152)

(K/J 1993). Samples with the highest chloroform concentrations ( less than 10 ug/l, well
below the FRG of 100 pg/l ) continue to be collected from Well 182-B1, approximately
1,600 feet downgradient of the Site and located in the center of the area where chloroform
historically has been detected in samples from domestic wells (Chaney 1998b, Table 4-13).
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Chloroform has been detected in samples collected from the furthest downgradient
Monitoring Well 184-C1 (approximately 6,600 feet downgradient of the Site) since its
installation (June 1990). The maximum concentration of chioroform in samples collected
from Well 184-C1 during the April 1996 to December 1997 sampling events was 11 pg/l.
Chloroform has been detected at low levels in the samples from Monitoring Well 184-B1
beginning in March 1994. Chloroform has not been detected in samples from the D-zone
monitoring wells.

As discussed in the RI, the rate of migration of chloroform is estimated to be approximately
0.2 to 0.4 ft/day (70 to 140 ft/year) based on historical chloroform detzsctions. The direction
of migration for chloroform and all other chemicals is estimated to be to the southwest

(K/J 1993).

4.2.4.3 Dieldrin Detected in Groundwater

Dieldrin has been detected in groundwater samples collected from A-zone groundwater
monitoring wells when the A zone was saturated, with the maximum concentration

(12.8 ug/l) of Dieldrin detected from Well 6 in July 1984. Due to the drought, it was not
possible to sample most A-zone wells since 1987. Since October 1991, the maximum
concentration of Dieldrin detected was 0.35 ug/l in a June 1992 sample from Well 145.
Dieldrin was detected in offsite A-zone Monitoring Well 29A at a concentration of 0.04 ug/|
in the sample collected in May 1997 (Table 4-13). :

Dieldrin has been detected in groundwater samples collected from onsite B-zone wells and
onsite plant supply Well 904. The maximum concentration detected in an onsite B-zone
well was 0.23 pg/l in December 1990. Dieldrin was detected in the onsite Domestic

Well 905 at 0.18 ng/l in June 1993 (Table 4-8 ). Since October 1991, the maximum
concentration in an onsite B-zone well was 0.21 pg/l in a December 1981 sample from
Well 186-B0. Dieldrin was not detected in samples from onsite B-zone wells during the
April 1996 through December 1997 sampling events.

Dieldrin has been detected in groundwater samples collected from offsite Monitoring
Wells 31-B, 152-B1, 153-B1 and 182-B1. The historical maximum concentrations of
Dieldrin detected in the offsite B-zone groundwater monitoring wells are from Well 153-B1
(Table 4-9). During the April 1996 to December 1997 sampling events, the maximum
concentration of Dieldrin detected in a offsite B-zone well was 0.11 pg/l. Dieldrin has not
been detected in any C- or D-zone wells.

Dieldrin has been detected in groundwater samples collected from offsite domestic wells.
The maximum concentration of Dieldrin detected in a groundwater sample collected from a
domestic well offsite was 0.38 pg/l from Well 902 in June 1988. Dieldrin was detected in
groundwater samples collected from Domestic Well 977 in June 1985 at 0.1 ug/l and June
1988 at 0.18 pg/l. This is the farthest location from the Site from which a groundwater

sample was collected which contained Dieldrin (approximately one mile downgradient)
(K/J 1993).

The rate of migration of Dieldrin and other organochlorine pesticides is estimated to be

slower than that of chloroform, 1,2-DCA, and other volatile organic compounds due to
mobility factors (K/J 1993).
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4244 Dibromochloropropane (DBCP) Detected in Groundwater

DBCP has historically been detected in groundwater samples collected from onsite A-zone
wells when the A zone was saturated. The maximum concentration of DBCP detected in
any groundwater sample collected by THAN was 81.4 pg/l in a sample collected from
onsite A-zone Well 77 A in July 1884. The maximum concentration of DBCP collected
from an onsite well since October 1991 was 0.77 pg/l in a December 1992 sample from
Well 77 A. (Table 4-8).

DBCP concentrations detected in A-zone groundwater samples collected nearsite on
THAN property surrounding the Site ranged from less than 0.01 to 5.2 ug/l (K/J 1993).
DBCP has been detected in onsite B-zone wells, with the maximum concentration detected
in the April 1996 through December 1997 groundwater sampling events at 0.02 pg/l

(Table 4-13).

The maximum concentration of DBCP detected in any sample of B-zone groundwater
collected offsite during the Rl was 7.1 ug/l collected from Well 30 B in July 1983

(Table 4-9). All of the 141 groundwater samples collected during the RI from monitoring
wells screened in the C zone offsite during the Rl detected DBCP.. The maximum
concentration of DBCP detected in C-zone groundwater collected offsite during the Rl was
5.6 pg/l in a sample collected from Well 153-C1 in October 1990 (Table 4-9).

DBCP has been detected in 19 of the 26 samples analyzed for DBCP that were collected
from offsite D-zone groundwater monitoring wells during the Rl with a maximum
concentration of 0.22 ug/l. DBCP is the only organic chemical that was detected in
samples from offsite D-zone monitoring wells during the RI. Since the R, 1,2,3-TCP has
also been detected in samples from offsite D-zone monitoring wells. DBCP was detected
at a maximum concentration of 0.7 ug/l from Monitoring Well 182-D1 in September 1993.
DBCP was detected at concentrations ranging from 0.37 pg/l to 0.63 pg/l in offsite D-zone
samples collected during the April 1996 to December 1997 sampling events (Table 4-13).

Between 1981 and September 1991, 1,087 groundwater samples were collected from
domestic and irrigation wells and analyzed for DBCP. DBCP is the most frequently
detected organic chemical in the samples of groundwater collected and analyzed from
domestic and irrigation wells during the Rl. The maximum concentration of DBCP detected
in a groundwater sample collected offsite during the Rl was 28.5 pg/l in a sample from
domestic well number 939 collected on 26 June 1982 (Table 4-10). Since October of
1991, the maximum concentration of DBCP detected was 5.12 pg/l in a sample from
domestic well 943 collected on 16 December 1991 (Table 4-10). DBCP was detected in
concentrations ranging from 1.2 pg/l to 3.7 pg/l in domestic well samples collected during
the April 1996 to December 1997 sampling events (Table 4-13).In the Fresno area, DBCP
has been detected at elevated concentrations in groundwater as a result of its regional
application to crops. DBCP was present at levels higher than those detected regionally in
some samples collected prior to 1987 from shallow, onsite A-zone monitcring wells.
Maximum concentrations of DBCP detected in groundwater samples from onsite B-zone
and all offsite monitoring wells are well within the range and not sign:ficantly different from
the range of regional DBCP concentrations reported in literature (see further discussion
below) and measured during the RI.
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The rate of migration of DBCP is estimated to be similar to that of chloroform, based on
mobility factors (K/J 1993). The direction of migration is assumed to ke in the same
direction as for other chemicals known to be associated with the Site (i.e., to the
southwest). However, due to regional concentrations of DBCP detected in groundwater
samples, the direction of migration cannot be determined solely from a review of the
analytical data collected for DBCP during the RL

4.2.45 Redgional Use and Extent of DBCP in Groundwater

Several studies have been made on the occurrence and distribution of DBCP in
groundwater in California and Fresno County.

California Department of Food and Agriculture (CDFA) reported that DBCP was detected at
concentrations of less than 1 mg/Kg in agricultural soils to which DBCP had been applied
in Southeastern Fresno County (K/J 1993). DBCP was detected in samples from 1,280 of
the 3,016 wells sampled by the CDFA in the Fresno, Merced and Modesto areas between
1975 and 1988 (K/J 1993). Detected concentrations of DBCP in those wells ranged from
0.1 to 10.5 pg/l (K/J 1993).

A 1984 State Water Resources Control Board (SWRCB) study documented the occurrence
of DBCP in groundwater state-wide. Local and state well sampling programs reported that

approximately 41 percent of all well water tested in Fresno County in 1984 contained
DBCP (K/J 1993).

Schmidt evaluated the distribution of DBCP in groundwater in southeast Fresno County in
1984 (K/J 1993, Appendix E). The study focused on an approximate 0.5 square mile area
south and southeast of Fresno. The Site is located approximately 0.13 miles northeast of
Schmidt's study area. Concentrations of DBCP reportedly ranged from approximately

0.1 to 5 pg/l. In approximately half of the wells within Schmidt's study area, shallow
groundwater was observed to contain more than 1.0 ug/l of DBCP. Schmidt concluded
that the presence of DBCP in well water "corresponded fairly closely to the locations of
present or former vineyards." Relatively low or undetected DBCP concentrations were
present in groundwater beneath urbanized areas and lands not heavily developed as
vineyards. Schmidt found that DBCP concentrations exceeding 0.1 pg/l are primarily
present in groundwater less than 250 feet below the ground surface (K/J 1993).

THAN coliected and analyzed samples of groundwater from domestic wells in the area of
the city of Selma (Wells 944 through 957) to provide additional information on regional
DBCP concentrations in an area clearly unaffected by the Site. The concentration values

of detected DBCP ranged from less than 0.01 to 8.9 pg/l, with an average value of 2.3 pg/l
(K/J 1993).

These studies document that, in addition to being associated with the THAN Site, DBCP is
a regional groundwater pollutant in the Fresno area, including areas adjacent to the Site.

4.2.46 Regional Presence of 1,2 .3-TCP in Groundwater

1,2,3-TCP is a manufacturing byproduct found in herbicide formulations such as DD and
Telone. Limited amounts of DD were resold by THAN at the Site. 1,2,3-TCP has been
detected in groundwater samples collected from onsite and offsite monitoring and domestic
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wells (Tables 4-8 to 4-10). The maximum concentration of 1,2-3-TCP was detected at a
concentration of 7 pg/l in a December 1991 sample from offsite B-zone monitoring well
153-B1. 1,2,3-TCP has been detected in samples from all monitored zones during the
April 1996 through December 1997 sampling rounds with the maximum detection of

3.5 pg/l in a sample from Well 183-B1 collected in April 1996 (Table 4-13).

1,2,3-TCP has not been detected in soil samples collected during Site: investigations.
Based on the presence of 1,2,3-TCP in groundwater from areas clearly unaffected by site
activities, and documented land applications of DD and/or Telone in the vicinity of the Site,
initial indications are that 1,2,3-TCP is similar to DBCP in being a regional groundwater
pollutant (Chaney, 1998).

4247 Other Chemicals Detected in Groundwater.

In addition to the chemicals discussed above, other chemicals have been detected in _
groundwater samples from various onsite and offsite wells. Table 4-7 presents statistics

for chemicals detected in groundwater samples collected from onsite and offsite wells
during the RI.

4.3 Air Investigation
4.3.1 _Ambient Air Quality

Ambient air monitoring was conducted in 1989, prior to the commencement of response
actions. High volume air monitoring was performed to assess ambient, background air
quality conditions onsite and immediately downwind. The ambient, background air
samples were analyzed for selected indicator organochlorine compounds on the basis of
their frequency of detection in air and soil samples collected during previous response
actions at the Site in 1984. Concentrations of DDT and Dieldrin detected were several
orders of magnitude below OSHA Permissible Exposure Limits. Toxaphene and Chlordane
were not detected.

In addition to ambient air monitoring, monitoring was performed to assess air quality during
plant operations and before and during response actions. Air quality monitoring was
performed during plant operations in 1981 for dimethoate and the chemical referred to as
DEF. Nelther chemical was detected in the |mp|nger samples, with a detection limit of
0.0153 mg/m?® for dimethoate and 0.0112 mg/m for DEF (K/J 1993). Air quality monitoring
was performed at the Site before and during the following investigative activities and
response actions: 1984 landfill excavation; January 1988 removal of stockpiled soil;

1988 sampling of building materials and underlying soil; and 1989 onsite soil sampling,
structures demolition and soil excavation. Some of the air quality monitoring performed in
1989 was used to evaluate and confirm the effectiveness of worker safety dust control and
practices. The data from these four events indicate that maximum airbarne chemical
concentrations at the Site have not exceeded 1 percent of the applicable Threshold Limit
Values (TLVs). The maximum airborne concentrations were detected in 1989 in samples
collected during demolition activities (K/J 1993).
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4.3.2 _Air Chemical Impact Assessment

As discussed above, the results of the ambient air monitoring tests, as weil as monitoring
performed during demolition and excavation activities, indicate that ambient air has not
been adversely impacted by Site remediation activities.

4.4 Soil Gas Investigation

4.4.1 Subsurface Vapor Investigation

Soil gas evaluations have been performed in conjunction with the soil vapor extraction
(SVE) pilot program. Preliminary investigations of the feasibility of using SVE to remove
volatile and semivolatile organic compounds (VOCs) in vadose zone soils were employed
in two areas at the Site. In each area, soil vapor was extracted from wells using a vacuum
pump, and VOCs were removed from extracted vapor by an appropriate treatment
technology. SVE was implemented in the area surrounding the Former Solvent Storage
Area (Area 4) from April 1991 through July 1993 to remove xylenes and other volatile and
semivolatile compounds, and in the vicinity of Drainage System A (Area 5) from 1988 to
mid-1993 to remove VOCs detected in the soil vapor. The SVE systems were operated
successfully, and the remedial action objectives for chemicals in soil were achieved. The
SVE systems were closed in mid-1993. A report documenting the operations of the SVE
systems and recommending their closure was submitted to the DTSC on 16 September
1996 (K/J 1996). The SVE systems remain in place, but not in operation as THAN awaits
written approval from DTSC.

SVE was first considered as a remediation technology for removing chloroform and other
VOCs from the unsaturated zone soil in the Drainage System A area. A brief pilot study
indicated that SVE was feasible and could be effective for removing VOCs from this area.
Continuous vapor extraction began in March 1988, when former Monitoring Well 77 was
converted to an SVE well. Additional extraction wells were installed in 1989, but were not
utilized for SVE because of the low concentrations of chloroform and other VOCs detected
in the soil vapor (K/J 1993). Analytical results for chloroform soil vapor extracted prior to
treatment are presented on Table 4-14.

In April 1989, a preliminary investigation was performed in the Former Solvent Storage
Area to evaluate the feasibility of removing volatile and semivolatile organic compounds
from the vadose zone using SVE. Six SVE wells were installed in the former Solvent
Storage Area and screened in stratigraphic layers of the vadose zone which had elevated
chemical concentrations as indicated by analytical results for soil or soil vapor samples.
Soil gas samples collected from these wells were analyzed, and xylene was detected at
concentrations above 1,100 ug/l.

In the Spring of 1990, six additional SVE wells were installed in the Former Solvent
Storage Area. In 1991, three more wells were installed. Operation of the SVE system for
the removal of VOCs in the Former Solvent Storage Area began in April 1991, following
permit approval by the San Joaquin Valley Unified Air Pollution Control District (APCD).
Extracted VOCs were destroyed by internal combustion treatment.

The vapor extraction system in the Solvent Storage Area removed and destroyed an
average of 20 pounds per day of combined xylenes and ethyl benzene from April through
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December 1991. It is estimated that more than 11,700 pounds of xylene and ethyl
benzene, and more than 15,800 pounds of total non-methane hydrocarbons were removed
during the operation of the system through July 1993. As operations continued, the
removal rate decreased with time as VOCs were removed from the scil (Table 4-15). The
system was shut down in the summer of 1993. As described above, the SVE system
remains in place but not in operation. Confirmation soil sampling conducted during
November 1995 indicated that the remedial objectives for VOCs in soils in the Former
Solvent Storage area had been achieved (K/J 1996). Xylene and ethyl benzene were
detected in soil samples from only one of five confirmation soil borings at maximum
concentrations of 0.27 mg/Kg and 0.05 mg/Kg, respectively.

4.4.2 Soil Gas Chemical Impact Assessment

Soil gas sample analytical results indicate the presence of chemicals in Site soil gas
(Tables 4-14 and 4-15). Chemicals detected in the soil gas samples include chloroform,
1,2-DCA, xylene, ethyl benzene, and other total nonmethane hydrocarbons. The soil gas
samples collected during the operation of the SVE systems were collected after extraction
and provide an indication of the change in soil gas concentrations. These samples show a
decrease in the chemical concentrations detected in soil gas over time. Chloroform was
measured at a concentration of 0.00163 ppmv in a 13 January 1994 sample in the
Drainage System A Area. Xylene was measured at 130 ppmv and Ethylbenzene at

27 ppmyv in samples taken on 5 October 1994 after a restart of the SVE system in the
Former Solvent Storage Area (Table 4-15).

45 Biological Investigation

A study and field evaluation was performed to identify any threatened or endangered plant
and animal species occurring on the Site (Burnett 1987). This study found no threatened,
endangered or candidate plant or animal species onsite. To supplement and update the
1987 study, the California Department of Fish and Game was asked to perform a search of
its Natural Diversity Database in the area where the Site is located (USGS Clovis
Quadrangle). The habitats of two species were identified as located in this quadrangle, but
not in the Site area. No impact on endangered plant or animal species is anticipated

(K/J 1993).
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5 POTENTIAL RISKS POSED BY CONDITIONS AT THE SITE
5.1 Risk Assessment Approach

Multipathway human health and ecological risk assessments were performed to evaluate
the potential public health and ecological risks, if any, posed by chemicals of concemn in
onsite soils, air, and groundwater. The final Health Risk Assessment (HRA) was submitted
to the agencies on 31 January 1996 (ENVIRON 1996).

The major steps of the human health risk assessment described below include selection of
chemicals of concern, evaluation of exposure pathways, and finally, risk characterization.
The summary provided in this section is taken from ENVIRON's January 1996 final report.
Also summarized in this section are the resuits of the ecological risk assessment for the
Site. The assessment included field surveys and evaluation of potential exposures to
wildlife.

Given that significant response actions have already been completed by THAN at the Site,
the Risk Assessment considered potential risks to public health and the environment
assuming that no further action is taken. All residents in the vicinity of the Site with
domestic wells affected by chemicals known to be associated with the Site have been
provided with alternate water supplies, which include the extension of the City Water
System, and the provision of bottled water (or replacement carbon filters) at THAN's
expense since 1988. The hypothetical exposure scenarios evaluated in the HRA
conservatively did not consider the provision of such alternative water supplies for the
purpose of calculating the risks associated with potential exposure to groundwater. The
calculated risks would be significantly reduced if these alternative water supplies were
taken into account.

5.2 Human Health Risk Assessment

5.2.1 Chemicals of Concern

Chemicals were selected for inclusion in the risk assessment based on approaches
described in Risk Assessment Guidance for Superfund (RAGS) (EPA 1989b). This
process is used to avoid carrying chemicals through the quantitative risk assessment that
are detected infrequently, are present at low concentrations, or present very little risk to
potentially exposed populations, thus allowing the risk assessment to focus on those
chemicals that pose the most significant health risks at the Site.

Chemicals identified in soil and groundwater at the Site were selected for the risk
assessment based on the following criteria: they were detected in the media of concern in
at least 5 percent of the samples; chemicals considered to be common laboratory
contaminants were present at sample concentrations greater than ten times their
concentration in blanks; and metals were present above background concentrations. Prior
to excluding any chemical on the basis of infrequent detections, the data were checked to
assure that the detections were not clustered (a finding that could suggest the presence of
a “hot spot” area). Chemicals recently detected (in investigations of shallow soil, Drainage
System H, and groundwater) were of course not considered in the 1¢96 HRA, but would
have been excluded because of the limited number of detections. Following the detection
of chemicals, soils in the vicinity of Drainage System H were excavatad. The chemicals
selected for inclusion in the risk assessment are presented in Table 5-1. Chemicals
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detected in soil and groundwater were selected separately, due to differences in the
chemicals identified in the different media. Because of different potential exposure
pathways, separate evaluations were developed for three soil zones at the following depth
ranges: 0-1 foot, 0-12 feet, and 0-50 feet depth.

5.2.2 Exposure Pathways

An exposure assessment was performed in which both hypothetical current and future
land-use scenarios were evaluated. Potentially exposed populations included:

s Current

Onsite Worker (long-term)
Offsite Worker (long-term)
Offsite Resident (Adult)
Offsite Resident (Child)

o Future
— Onsite Worker (long-term)
- Onsite Worker (short-term, intrusive of soil)
- Onsite Trespasser
- Onsite Resident
- Offsite Worker (long-term)
- Offsite Resident

The primary exposure pathways evaluated included the following:

e Soil
— Ingestion
— Dermal contact
— Inhalation of vapors and particulates

e Groundwater
- Ingestion
— Dermal contact
~ Inhalation of vapors from showering

The HRA contains calculations of the public health risks which could resuit from exposure
to groundwater containing 1) chemicals known to be associated with the Site, and
2) DBCP, a regional groundwater pollutant, also known to be associated with the Site.

An exposure assessment was then performed to simulate exposure concentrations for
selected chemicals present in soil, groundwater, and air at and near the Site. As discussed
in the HRA report, because of the uncertainty associated with the statistical distribution of
the soil and groundwater data, there is a resulting uncertainty associated with the
representation of the chemical concentrations to which a person could potentially be
exposed. According to the EPA (1989b), the exposure concentration of a chemical is "the
average concentration contacted at the exposure point or points over the exposure period.”
These exposure concentrations can be estimated from monitoring data, or they may be
estimated using fate and transport models. As discussed by the EPA, the exposure point
concentration appropriate for estimating the "Reasonable Maximum Exposure" (RME), is
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the 95 percent upper confidence limit (95% UCL) of the arithmetic average concentration.
The RME, according to the EPA (1989b), is the level of exposure that should be the basis
for action at Superfund sites. The arithmetic average is appropriate if the data are normally
distributed, and a geometric average is appropriate if the data are lognormally distributed.
The data for the Site do not precisely match either a normal or lognormal distribution. For
completeness, the HRA calculated RME concentrations using both arithmetic and
geometric averages. Decisions made by the U.S. EPA and the DTSC will be based on the
RME using the arithmetic average. The RME concentrations were then used to calculate
potential health risks for several hypothetical current and future land-use scenarios.

5.2.3 Risk Characterization

Risk Characterization is the final step of a risk assessment. It is defined as the
combination of the exposure and toxicity assessments to produce an estimate of risk and a
characterization of uncertainties in the estimated risk. An estimate of the potential cancer
risk associated with exposure to a carcinogen (i.e., the incremental probability that an
individual will develop cancer over a lifetime of exposure to that carcinogen) was obtained
by multiplying the projected chronic daily intake (CDI) of the carcinogen by the
chemical-specific cancer slope factor (CSF). A separate estimated cancer risk for each
potential exposure pathway was calculated by summing the chemical-specific risks for the
multiple chemicals associated with that exposure pathway. The estimated risks for
hypothetical exposure pathways relevant to a potentially exposed population were then
summed to estimate the overall multi-chemical, multi-pathway risks for each potentially
exposed population.

To assess the noncarcinogenic effects of chemicals, the estimated CDI of a chemical was
compared with that chemical's reference dose (RfD) or reference concentration (RfC). The
resulting ratio, referred to as the Hazard Quotient (HQ), assumes that there is a level of
exposure (i.e., RfD) below which adverse health effects are not expected to occur. If the
exposure level (E) exceeds this threshold (i.e., if E/RfD exceeds unity), there may be
concern for potential noncancer effects. As a rule, the greater the value of E/RfD above
unity, the greater the level of concern. To assess the total noncarcinogenic risk associated
with a potential exposure pathway, the HQ of each chemical was summed to provide a
value called the Hazard Index (H!) for each exposure pathway. The estimated HIs for
hypothetical exposure pathways relevant to a potentially exposed population were then
summed to estimate the overall multi-chemical, muilti-pathway HI for each potentially
exposed population.

As described above, carcinogenic and noncarcinogenic risks were estimated for each
potentially exposed population at the Site. In the discussion below estimated excess
cancer risks are expressed using scientific notation (e.g., 1x10°) and estnmated Hls are
expressed using decimal notation (e.g., 0.001). An excess cancer risk of 1x10° and a
hazard index of 1 are used as points of reference for discussing hypothetical exposure
pathways and specific chemicals contributing to the estimates of risk. it should be noted,
however, that an estimate of a lifetime cancer risk in excess of 1x10”°, or an estimate of an
HI greater than 1, does not necessarily mean that remediation is required. To help
establish remedial objectives for a Superfund site, the risks estimated following the EPA
guidelines for Superfund risk assessment are compared with acceptable risk goals that the
EPA has recommended in the National Contingency Plan (40 CFR 300.430(e)(2)). For
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carcinogenic chemicals, the EPA states that "acceptable exposure levels are generally
concentration levels that represent an excess upper-bound lifetime cancer risk to an
individual of between 10" and 10°® using information on the relationship between dose and
response. The 107 risk level shall be used as a point of departure for determining
remediation goals for alternatives where ARARSs are not available or are not sufficiently
protective because of the presence of multiple contaminants at a site or multipie pathways
of exposure." For noncarcinogenic chemicals, the EPA states that exposure shall be
limited to levels that are "without adverse effect during a lifetime or part of a lifetime." A
hazard index (HI) of 1 or less is interpreted as corresponding to no acverse effect.
Estimated risks in excess of these benchmark points indicate that "a risk management
process" (DTSC 1986) should be initiated. The risk management process includes, among
other factors, consideration of the uncertainties associated with the risk estimates and the
degree to which health-conservative assumptions have been incorporated into the risk
estimates.

The results of the human health risk assessment for potential carcinogenic effects are
summarized in Tables 5-2 through 5-5. Table 5-2 provides the results for all chemicals
assuming a normal distribution, and Table 5-3 provides the results for all chemicals
assuming a lognormal distribution. Tables 5-4 and 5-5 show the results of the carcinogenic
risk assessment for DBCP only, assuming normal and lognormal distributions, respectively.
The results of the risk assessment for potential noncarcinogenic effects are summarized in
Tables 5-6 through 5-9. Tables 5-6 and 5-7 provide the results for all chemicals assuming
normal and lognormal distributions, respectively. Tables 5-8 and 5-2 provide the results of
the noncarcinogenic risk assessment for DBCP only, assuming normal and lognormal
distributions, respectively. The tables showing the contribution of risk from only DBCP are
provided to show that a significant portion of the risk associated with chemicals in
groundwater is due to the presence of DBCP, a regional groundwater pollutant. The
overall results are discussed separately below for the evaluations based on normal and
lognormal distributions. The U.S. EPA and the State of California recommend that risk
assessment evaluations use statistics based on a normal distribution of data. The data for
the Site do not precisely match either a normal or lognormal distribution.

5.2.3.1 Results Based on Normal Distribution
e Soil

Results of the evaluation of risks assuming a normal distribution and using the 95%
UCL of the arithmetic mean to calculate representative concentrations are shown in
Tables 5-2 and 5-6. As shown in Table 5-2, the estimated lifetime incremental cancer
risks associated with exposure to chemicals in soil under the current exposure
scenarios range from 5x10° for an offsite resident child to 2x107 for an onsite worker.
For all current exposure scenarios, the estimated lifetime incremental cancer risk was
greater than 1x10®. The risks estrmated under the future scenarios range from 5x107°
for an offsite resident child to 4x10” for a hypothetical onsite resident adult. For all
future exposure scenarios, the estimated lifetime incremental caricer risk was greater
than 1x10°®. For every hypothetically exposed offsite population, the inhalation of
vapors and particulates is the most significant exposure pathway. For every
hypothetically exposed onsite population, except an intrusive worker, dermal contact
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with soil is the most significant exposure pathway. The primary chemicals contributing
to the risk were toxaphene, DDT, and Dieldrin.

No adverse noncancer health effects are expected under the current and future
exposure scenarios for exposure of offsite populations to soil, given that all of the
calculated Hi values are less than 1 (Table 5-6). Under the current and future land-use
scenarios, the Hl values calculated for all onsite populations exceeded 1. The
chemicals contributing to the Hi values above 1 were DDT, DDE, DDD, Dieldrin, and
arsenic.

¢ Groundwater

The use of groundwater as a source of drinking water under the current land-use
scenarios has estimated lifetime incremental cancer risks ranging from 2x10° to 2x10™
for an offsite resident child and adult, respectively. Under the future land-use
scenanos the estimated risks associated w1th ingestion of groundwater range from
3x10°® for an offsite resident child to 1x10™ for an onsite resident adult (Table 5-2).

all cases, DBCP accounts for at least 50 percent of the estimated risk.

Under the current land-use scenarios, the estimated nsks for bathing with groundwater
range from 2x10° for an offsite resident child to 2x10™ for an offsnte resident adult. For
the future Iand use scenarios, estimated risks range from 3x10°” for an offsite resident
child to 2x107 for an onsite resident adult. In all cases, DBCP contributes at least

75 percent of the estimated risk.

Under the current scenanos the estimated cancer risks for swimring in a pool! filled
with groundwater are 6x10°” for a child and 5x107® for an adult, assuming an exposure
of one day per week for 6 years and 30 years, respectively. Under the future
scenanos risks estimated for adults for exposure to chemicals as a result of swimming
are 6x10°® and 4x10°, and those estimated for children are approximately ten-fold
lower. For both the current scenario and the future scenario, DBCP accounts for at
least 50 percent of the total estimated risk from swimming.

Cumulative risks combining mgestnon bathing, and swimming rarged from 3x10° for
future onsite adult residents to 4x107® for current offsite child residents.

Table 5-6 presents the HI values calculated for the three groundwater exposure
scenarios. The HI values that were greater than 1 were for the following scenarios for
both ingestion and bathing: current offsite child resident, future onsite worker long-term,
future onsite adult resident, future onsite child resident, and future offsite child resident.
These scenarios of course also had combined hazards (ingestion, bathing, and
swimming) greater than 1. As was true for cancer risks, DBCP is the chemical that
contributes the most to the Hl values. In all cases, for both adults and children, DBCP
accounts for approximately 50 percent of the total calculated Hi. The calculated HlI
values (including cumulative) for other exposure scenarios were less than 1.

In addition to DBCP, the other chemicals in groundwater contributing the most to an
unacceptable risk or hazard were chloroform and Dieldrin. The average DBCP
concentration in groundwater samples from wells not affected by the Site and clearly
affected by regional conditions ranged from 1.9 ug/l to 8.4 ng/! (I Report, Section 7).
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The concentrations used in the HRA for calculating risks due to DBCP were within this
range, so the calculated risks from DBCP may be representative of regional risks from
background levels.

5.2.3.2 Results Based on Lognormal Distribution
+ Sail

As shown in Table 5-3, the estimated lifetime incremental cancer risks associated wrth
exposure to chemicals in soil under the current exposure scenarios range from 6x107
for an offsite resident child to 6x10° for an onsite worker. For all but one current
exposure scenario, the estimated lifetime incremental cancer risk was greater than
1x10°®. The risks estimated under the future scenarios range from 6x107 for an offsite
child resident to 2x10™ for a hypothetical onsite adult resident. For all future exposure
scenarios, the estimated lifetime incremental cancer risk was at least 1x10® except for
the offsite child resident. For every hypothetically exposed offsite population, the
inhalation of vapors and particulates is the most significant exposure pathway. For
every hypothetically exposed onsite population, except an intrusive worker, dermal
contact with soil is the most significant exposure pathway. However, for all of the
exposed populations listed in Table 5-3, the total cancer nsks estimated for exposure to
chemicals in soils are within the EPA goal of 1x10 to 1x10°® for remediated sites, as
provided in the National Contingency Plan (40 CFR Part 300), with the exception of
future onsite adult residents. The primary chemicals contributing to the risk were
toxaphene, DDT, and Dieldrin.

As shown in Table 5-7, no adverse noncancer health effects are expected under the
current scenarios for exposure to soil, given that all of the calculated HI values are less
than 1. Under the future land-use scenarios, the Hi values calculated for a resident
child and adult exceeded 1. The chemicals contributing to the HI vaiues above 1 were
DDT and its degradation products, Dieldrin, and arsenic.

» Groundwater

The use of groundwater as a source of drinking water under the current land- use
scenarios has estimated lifetime incremental cancer risks ranging from 8x10°® to 8x10°
for an offsite resident child and adult, respectively (Table 5-3). Under the future
land-use scenanos the estimated risks assomated with ingestion of groundwater range
from 1x10° for an offsite resident child to 2x10™ for an onsite resident adult. In all
cases, DBCP accounts for over 50 percent of the estimated risk.

Under the current land-use scenarios, the estimated nsks for bathing with groundwater
range from 8x10°® for an offsite resident child to 8x10™ for an offsute resident adult. For
the future Iand use scenarios, estimated risks range from 1x10°® for an offsite resident
child to 2x10™ for an onsite resident adult. In all cases, DBCP contributes over

50 percent of the estimated risk.

Under the current scenarios, the estimated cancer risks for swimming in a pool filled
with groundwater are 2x1 07 for a child and 2x10°®° for an aduilt, assuming an exposure
of one day per week for 6 years and for 30 years, respectively. Under the future
scenarios, risks estimated for adults for exposure to chemicals as a result of swimming
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are 2x10° and 4x10°®, and those estimated for children are approximately ten-fold
lower. For both the current scenario and-the future scenario, DBCP accounts for
roughly 50 percent of the total estimated risk from swimming. -

Cumulative risks combining ingestion, bathing, and swimming ranged from 4x1 0 for
future onsite adult residents, to 2x10™ for current offsite child residents.

Table 5-7 presents the Hl values calculated for the three groundwater exposure
scenarios. As can be seen in the table, all calculated HI values are less than 1, except
for the potential future onsite child residents. As was true for cancer risks, DBCP is the
chemical that contributes the most to the Hl values. In all cases, for both adults and
children, DBCP accounts for over 50 percent of the total calculated HI.

in addition to DBCP, the other chemicals in groundwater contributing the most to an
unacceptable calculated risk or hazard were chioroform and Dieldlrin.

5.2.3.3  Uncertainty

Development of a quantitative risk assessment for a large hazardous waste site
necessarily requires the use of a number of both generic and site-specific assumptions
regarding the representativeness of sampling data, human exposures, chemical toxicity,
and associated cancer and noncancer health risks. However, many of the assumptions
used in the HRA report are conservative, following agency guidance, and reflect a 80th or
95th percentile value, rather than a typical or average value (50th percentile value), for a
given parameter. The use of conservative exposure and toxicity assumptions can
introduce considerable uncertainty into the risk assessment. By using conservative
exposure or toxicity estimates, the risk assessment can develop a significant conservative
bias that may substantially overestimate the true risks.

The EPA notes that these procedures are intended to insure that the estimated risks do not
underestimate the actual risks posed by a site and that the estimated risks do not
necessarily represent actual risks experienced by populations at or near a site. The EPA

(1989b) explains the effect of using standardized assumptions in regulatory risk
assessments as follows:

"These values are upperbound estimates of excess cancer risk potentially
arising from lifetime exposure to the chemicals in question. A number of
assumptions have been made in the derivation of these values, many of
which are likely to overestimate exposure and toxicity. The actual incidence
of cancer is likely to be lower than these estimates and may be zero."

It is important to keep in mind the fact that the risk estimates presented in HRA report are
upper-bound estimates based on assumptions that are selected with the intention of
assuring that actual risks are not underestimated. The risk assessment was performed
according to regulatory guidelines which are not intended to be interpreted in terms of
personal risk. At best, these guidelines produce upper-bound estimates of incremental
individual risk. One should also keep in mind the fact that the incidence of cancer in the
United States is one in four or 250,000 in a million (USDHHS 1991).
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5.3 Ecological Risk Assessment

Potential impacts of Site chemicals on onsite and offsite ecological habitats were also
evaluated. The assessment was based on field surveys of the ecological characteristics of
the Site and information in the Natural Diversity Data Base compiled by the California
Department of Fish and Game. In addition, potential adverse effects to wildlife were
evaluated by using the estimated intakes of chemicals by three domestic animal species
(cow, chicken, and rabbit) as surrogate estimates of exposures expected for wildlife.
Estimated exposures for the domestic animal surrogates were compared to exposure
concentrations at which no adverse health effects are expected. The findings of the
uptake modeling are based on semi-quantitative analyses which introduced considerable
uncertainty into the evaluation. The actual potential exposure to Site chemicals and the
associated potential risks for wildlife should be lower than those estimated in the HRA.
Potential bioaccumulation of chemical through the food-chain was also considered. The
Site is not expected to pose a risk due to the bioaccumulation of chemicals.

The results of the ecological risk assessment indicated that threatened and endangered
species are unlikely to be adversely affected by Site conditions. Potential effects of Site
chemicals to onsite and offsite ecological habitats are expected to be negligible.
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6 IMPACT ON PRESENT, FUTURE, AND PROBABLE BENEFICIAL USES OF
RESOURCES

6.1 Present Uses of Land/Water

Currently, the Site is used to support ongoing remedial and related Site activities, including
groundwater monitoring. The onsite office is utilized as needed to support these activities.
Ornamental plants are maintained along the East McKinley Avenue perimeter. The Site is
fenced and Site security is maintained through the locked entrance gate. A connection to

the City of Fresno domestic water system is used to supply two sinks and toilets.

Groundwater at the Site is also used for onsite irrigation. There are no current plans for
additional Site usage.

Groundwater in the vicinity of the Site is currently being used for potable and non-potable
purposes. Water wells are located in the area and include municipal supply wells,
domestic supply wells and monitoring wells. It is THAN's understanding that domestic wells
affected by chemicals known to be associated with the Site are used for non-drinking
purposes only. In addition to the presence of site-related chemicals, groundwater in and
around the vicinity of the Site is presently affected by the regional presence of DBCP and
other chemicals such as nitrate, arsenic, and possibly 1,2,3-TCP.

The HRA report evaluated health risks for several hypothetical currert land use scenarios
(ENVIRON 1996). The total estimated cancer and noncancer risks from exposure to soil
and groundwater associated with these exposures exceed the NCP guidelines for
acceptable exposure levels, based on the normal distribution of chemical concentrations.
The calculated risks were lower assuming a lognormal distribution, but the use of lognormal
mean statistics is not recommended by U.S. EPA or the State of California.

6.2 Future Potential Uses of the Site

There are no current plans to develop the Site. At some future time, it is possible that the
Site would be used for light commercial or industrial activity. These activities are consistent
with the proposed remedial actions. The preferred remedial action alternative described in
Section 7.4 includes deed restrictions to prohibit the future development of the Site for
residential use or use by sensitive populations (e.g., hospitals or day-care facilities). This
alternative also includes the installation of a protective cap over the onsite soils and
restrictions to prevent disturbance of the protective cap.

The HRA evaluated future land-use scenarios, including onsite/offsite intrusive, short-term
workers and long-term workers. The total estimated cancer and noncancer risks from
exposure to soil and groundwater associated with some of these scenarios exceed the
NCP guidelines for acceptable exposure levels, based on the normal distribution of
chemical concentration data (Tables 5-2 and 5-4). The calculated risks were lower
assuming a lognormal distribution. The HRA calculations do not include the additional
reduction in risk which will be incurred upon the implementation of the final remedy. In
summary, the presence of chemicals known tc be associated with the Site in environmental

media is not expected to have a long-term adverse impact on commercial or industrial
development of the Site.
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6.3 Probable Beneficial Uses of Land/Water

The probable beneficial uses of the Site are industrial and commercial. Installation of a
cap over onsite soils will eliminate existing or potential human exposure to surface and
subsurface chemically affected soils which pose greater than a 10 incremental cancer risk
or a Hl greater than 1. The protective cap will also minimize the potential for migration of
chemicals in soil to groundwater or air.

Potential beneficial uses of the groundwater at and in the vicinity of the Site include
municipal, domestic, agricultural and industrial, as indicated by the Central Valley Region
Water Quality Control Plan for the Tulare Lake Basin (SWRCB 1995). Use of Site

groundwater for nonpotable purposes such as irrigation is anticipated to continue to be a
beneficial use.

Use of onsite and offsite groundwater for drinking water purposes will continue to be
affected by the regional presence of DBCP and by site-related chemicals. As discussed
Section 4.2.4, DBCP, in addition to being associated with the THAN site, is a regional
pollutant in the Fresno area, including areas adjacent to the Site. In addition, initial
indications are that 1,2,3-TCP is also a regional pollutant similar to DBCP.
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7 SUMMARY OF REMEDIAL ACTION FEASIBILITY STUDY AND SELECTION OF
PREFERRED REMEDIAL ACTION ALTERNATIVE

7.1 Overview of Feasibility Study

The purpose of the FS is to identify appropriate remedial objectives and to evaluate
appropriate remedial action alternatives in order to provide a basis for selection of a final
remedy for the Site. The detailed evaluation of alternatives is presented in the FS Report
(SEACOR 1993a). The FS process included the following steps:

+ Develop Remedial Action Objectives (RAOs), which specify chemicals and media of
concern, potential exposure pathways and remediation goals, taking into account
the potentially Applicable or Relevant and Appropriate Requirements (ARARS)
identified for the project.

» [dentify, screen and select viable remedial technologies and process options for
each medium (soil and groundwater).

+ Develop and screen remedial action alternatives from the selected technologies.

¢« Conduct a detailed analysis of the remaining remedial action alternatives.
Alternatives were evaluated using the evaluation criteria set forth in the National
Contingency Plan (NCP).

The preferred remedial action alternative was selected on the basis ¢f the detailed
evaluation performed during the FS, comments from DTSC and other agencies, and the
Technical and Economic Feasibility Evaluation (TEFE) performed for the Site (Appendix B).
Section 7.2 presents the ARARs and the RAOs identified for the Site in the FS.

Section 7.3 presents all the remedial alternatives evaluated. Section 7.4 describes the
preferred remedial action alternative for soil and groundwater.

7.2 Summary of ARARs and Remedial Action Objectives

This section summarizes the discussion of ARARs and RAQOs presented in Section 2 of the
FS Report.

7.2.1 _ Applicable or Relevant and Appropriate Requirements (ARARs)

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986, requires that
remedial actions at a Superfund site achieve a level of remediation that protects human
health and the environment. In addition, the remediation must attain legally applicable or
relevant and appropriate requirements (ARARs). ARARSs are standards, criteria or fimits
promulgated under federal or state law. Only those state standards that are promulgated,
identified by the state in a timely manner and more stringent than federal requirements,
may be considered ARARs (40 CFR Section 300.400 (g)(4)).

Applicable requirements are those remedial standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that specifically address a hazardéus substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site.
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Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not "applicable" to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered at
the CERCLA site that their use is well-suited.

The determination that a requirement is applicable or relevant and appropriate is a two-
stage process. First, a federal or state law or regulation should be analyzed to determine
whether it is applicable using the definitions previously stated. Applicable requirements are
ARARs.

More discretion is allowed in determining whether a requirement is relevant and
appropriate. In some cases, a requirement may be relevant, but not appropriate, given
site-specific circumstances. Such a requirement would not be an ARAR for the Site. Itis
possible for only part of a requirement to be considered relevant and appropriate in a given
case. If a determination is made that a requirement is both relevant and appropriate, such
a requirement should be given the same consideration as an applicable requirement.

Types of ARARs. There are three types of ARARs: chemical-, action-, and location-
specific requirements. Chemical-specific ARARs are health- or risk-based concentration
limits for specific hazardous substances or chemicals. Examples of this type of ARAR are
water quality standards and drinking water standards. Action-specific ARARs are
technology-based requirements, the applicability or relevance and appropriateness of
which depends on the type of remedial action under consideration. Examples of action-
specific ARARs are the Resource Conservation and Recovery Act (RCRA) regulations for
hazardous waste treatment, storage, and disposal. Location-specific ARARs impose
requirements on certain types of activities based on characteristics of the site. Examples
of ARARSs specific to location include requirements restricting activities in wetlands, flood
plains, and at historical sites.

Nonpromulgated policy, advisories, or guidance documents issued by federal or state
agencies may be considered when developing remediation levels necessary to protect
public health and the environment, although they are not ARARs. These items are "To Be
Considered" and are called "TBCs”. Criteria, advisories, or guidance that are selected as
requirements for the remedial action are no longer considered TBCs, and instead become
requirements that must be met.

7.2.1.1  Preferred Remedial Action Alternative ARARS

The preferred remedial action alternative is presented below in Section 7.4.1. ARARs for
the preferred remedial action alternative were selected by screening the potential ARARs
identified in the FS. Additionally, at the request of DTSC, the ARARs include State Water
Resources Control Board (SWRCB) Resolution No. 892-49, Section lil.G., which was not
identified in the FS. Citations to the specific ARARSs for the preferred remedial action
alternative are shown in Table 7-1.

s Chemical-Specific ARARs. The federal and state chemical-specific ARARs are the
national and more stringent state primary drinking water standards promulgated under
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the federal and state Safe Drinking Water Acts. These standards are generally
relevant and appropriate for aquifers that are existing or potential public or private
water sources.

Action-Specific ARARs

Federal Action-Specific ARARs. If the contingent remedy for onsite/nearsite
groundwater involves extraction and treatment, then depending on the method
selected for disposing of treated groundwater, the federal action-specific ARARs
potentially applicable to the contingent remedy are regulations promulgated under
the Clean Water Act regarding the issuance of NPDES permits, discharges to
publicly-owned treatment works (POTW), underground injection control, and water
quality criteria.

The FS also identified as potential ARARs certain provisions of RCRA, but
California is authorized to administer the state Hazardous Waste Control Law in lieu
of RCRA. Accordingly, this RAP identifies as ARARSs those applicable or relevant
and appropriate hazardous waste regulations promulgated under the State
Hazardous Waste Control Law (see discussion below).

State Action-Specific ARARs. SWRCB Resolution No. 68-16 is a narrative policy
requiring the maintenance of existing water quality unless it is demonstrated that
the change is consistent with maximum benefit, will not unreasonably affect present
or potential uses, and will not result in water quality less than what is prescribed by
other state policies. This Resolution is applicable to the preferred remedial action
alternative.

SWRCB Resolutions No. 92-49 (Policies and Procedures for Investigation and
Cleanup and Abatement of Discharges Under Water Code Section 13304),
Section lIl.G. This cleanup is not being conducted pursuant to Section 13304, but
Section 111.G of the Resolution is relevant and appropriate to the preferred remedial
action alternative because it establishes the SWRCB’s policy for setting
groundwater cleanup levels if background levels cannot be restored.

CCR Title 23, Section 2550.4, establishes criteria for setting concentration limits for
constituents of concern in groundwater, including the factors that must be
considered in establishing a concentration limit greater than background. This
Section is relevant and appropriate to the selection of FRGs for the remedial action.

The Tulare Lake Basin Plan Water Quality Control Plan (Basin Plan) establishes
water quality objectives for chemical constituents in ground water and surface water
in the Basin, and is therefore applicable.

Department of Water Resources Bulletin 74-81 and Supplement 74-90 regulage the
classification, construction, and destruction of groundwater wells and are applicable
to groundwater extraction and monitoring wells.

State Hazardous Waste Control Law. Table 7-1 identifies the specific regulations
promulgated under the Hazardous Waste Control Law that are applicable or
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relevant and appropriate to the preferred alternative. These regulations govern
hazardous waste identification; generation and transportation of hazardous waste
(potentially applicable if, respectively, hazardous waste is generated as a result of
the remedial activities or transported offsite); tank systems (applicable if a
contingent remedy is invoked and includes treatment of onsite/nearsite
groundwater, because the groundwater treatment system would include tanks); and

land disposal restrictions (potentially applicable to spent carbon from a contingent
freatment system).

We note that the hazardous waste regulations governing water quality monitoring
and response programs at permitted TSD facilities (22 CCR Sections
66264.90-.100) and closure and post-closure care (22 CCR Sections
66264.110-.120), which were identified as potential ARARs in the FS, are not
ARARSs for the preferred remedial action alternative. These regulations are not
applicable because the Site is not a permitted TSD facility. They are not relevant
and appropriate to conditions at the Site because they regulate sites where waste
management units will remain in place. All known waste management units

(e.g., the sumps, cistern and landfill areas) at the Site were removed between 1984
and 1997 as part of the removal activities conducted at the Site. Accordingly, these

regulations are neither relevant nor appropriate to remediation of the THAN Site
pursuant to this RAP.

San Joaquin Valley Unified Air Pollution Control District (S/VUAPCD) Rule 8020
establishes fugitive dust requirements for the control of fine particulate matter

(PM-10) and is applicable to construction and excavation activities conducted as
part of the preferred remedy.

7.2.2 Remedial Action Objectives (RAOs)

RAOs are media- and chemical-specific objectives for protecting public health and the
environment. RAOs are established for a particular site during the FS process and are
used to identify and evaluate remedial action alternatives. RAOs specify the compounds of

concern, exposure routes and receptors, and remediation goals for each exposure route.
RAOs take into account the following:

* Nature and extent of chemically-affected media and the fate and mobility
characteristics of chemicals in those media as described in the Rl Report.

s Estimated risks to hypothetical biological receptors from potential current and future
exposure to chemicals by pathways described in the HRA Report.

e ARARs

The RAOs that were developed and utilized during the FS to evaluate remedial action
alternatives are discussed in Section 2 of the FS Report (SEACOR 1993a). In a letter to
THAN dated 6 August 1993 (DTSC 1993), DTSC subsequently identified "key performance
objectives" that would need to be met for the soil and groundwater components of the
preferred remedial action alternative. These performance objectives are based on, and in
some instances are refinements of, the RAOs identified and used in the FS. The
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performance objectives identified by DTSC in its 6 August 1993 letter are summarized
below.

Soil Performance Objectives

e Reduce the toxicity, volume and mobility of chemicals present in Site soils to the extent
practical in order to: (1) eliminate existing or potential human exposures which pose a
total cancer risk from all exposure routes of greater than 1x10° or a total hazard index
greater than one for non-carcinogenic effects, and (2) control the migration of
chemicals from Site soils to other media.

Groundwater Performance Objectives
o« Comply with ARARs.

« Develop and implement a groundwater extraction and treatment system capable of
achieving permanent containment, or removal of, chemicals released on or from the
Site, which exceed final remediation goals as will be identified in the RAP/ROD.

* Develop and implement a groundwater monitoring program capable of. (1) verifying
that unacceptable human exposures or environmental impacts are not occurring as a
result of the presence or movement of chemicals in groundwater, and (2) providing
sufficient information to allow for analysis of the effectiveness of the groundwater
remediation system.

s Require extracted groundwater to be put to beneficial use to the extent practicable.

¢ Establish a non-numeric preliminary remedial goal for DBCP in groundwater due to its
regional presence, which would require an evaluation of DBCP at the time that final
remediation goals for other chemicals known to be associated with the Site in
groundwater are attained (See further discussion below).

s Establish provisions to deal with any significant release of DBCP, should it occur, from

Site soils to groundwater resulting from a resaturation of the A-zone (See further
discussion below).

7.2.3 __Final Remediation Goals

Final Remediation Goals (FRGs) are a subset of RAOs and consist of potential exposure
pathway- and medium-specific chemical concentration goals that are protective of human
health and the environment. As described below, FRGs have been established for
groundwater and onsite soils. FRGs were proposed during the draft RAP, and are now
finalized. FRGs will serve as the remediation goals for the final remedy.

For groundwater, FRGs may be chemical-specific (i.e., a numerical value that establishes
an acceptable concentration of a chemical substance that may remain in groundwater)
and/or action-specific (i.e., a numerical value that establishes an acceptable concentration
of a chemical substance in groundwater that is extracted, treated and discharged).

Ranges of potential chemical-specific applicable or relevant and appropriate requirements
for selected chemicals of concern in groundwater were presented in Tables 2-2 and 2-2a of
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the FS Report. These values are summarized in Table 7-2. The ARARS, health-based
criteria, and other pertinent factors as prescribed by applicable law and regulation were
evaluated by DTSC to develop FRGs. In a 6 March 1997 letter to THAN, DTSC provided
THAN with a list of proposed FRGs, and provided THAN with an opportunity to prepare a
TEFE. Based on the TEFE (Appendix B), DTSC agreed in a letter dated 3 October 1997 to
a revised list of proposed FRGs. These proposed values are now finalized. Chemical-
specific FRGs for groundwater are presented in Table 7-3. The groundwater FRGs
presented in Table 7-3 were established for those chemicals of interest currently detected
in domestic well or groundwater monitoring well samples. Action-specific FRGs for the
discharge of treated groundwater, if necessary, would be set subsequently during the
discharge permit application process.

Because of the regional presence of DBCP in groundwater, it would be inappropriate to
select a numeric chemical-specific FRG for DBCP in groundwater. Instead, a non-numeric
remediation goal for DBCP would be linked to the attainment of chemical-specific FRGs for
other chemicals known to be associated with the Site. At such time as the data obtained
from the groundwater monitoring program indicate that chemical-specific FRGs have been
attained for these other chemicals, an evaluation of the DBCP in groundwater would be
performed. That evaluation would include an assessment of the background concentration
of DBCP present in groundwater at that time and a comparison of DECP concentrations
found downgradient of the Site with the background concentration. The evaluation would
also include an assessment of the mass of DBCP attenuated during implementation of the
remedy and a comparison of this mass with the mass of other chemicals attenuated.

THAN would then present the results of the evaluation to DTSC and propose further
remedial action with regard to DBCP, if determined at that time to be necessary. In
addition to the non-numeric remediation goal identified for DBCP above, the final
groundwater remedial alternative would be designed to reduce DBCF in groundwater, if
any, that is extracted and treated to concentrations that would meet an action-specific FRG
for the discharge of such water. As previously mentioned, this action-specific FRG for the
discharge of treated groundwater would be set during the discharge permit application
process. Another FRG would also be established for DBCP that would address potential
future remediation of DBCP in onsite or nearsite groundwater should resaturation of onsite
A-zone soils result in an increase in DBCP concentrations in onsite or nearsite groundwater
above the FRG for DBCP. This FRG would be based on an evaluation of background
groundwater quality conditions to be made at and around the time of A-zone resaturation.

Based on the presence of 1,2,3-TCP in groundwater from areas clearly unaffected by Site
activities, and the regional application of DD and/or Telone in the vicinity of the Site, the
initial indications are that 1,2,3-TCP is similar to DBCP in being a regional groundwater
pollutant (Chaney 1998a). Accordingly, 1,2,3-TCP has a non-numeric remedial goal. If the
regional presence of 1,2,3-TCP is confirmed, 1,2,3-TCP will be evaluated in the same
manner as DBCP, as discussed above. If 1,2,3-TCP is also found to be associated with
the Site, DTSC will establish a site-specific FRG above background.

An appropriate statistical test will be used to evaluate compliance with groundwater FRGs.

The statistical test will be proposed to DTSC for approval. The choica of the tests will take
into account the following factors:
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¢ Choice of compliance wells.

+ Use of non-parametric statistical tests when the FRG is the detection limit or close
to the detection limit.

» Use of transformed data (e.g., lognormal) if appropriate.
» Application of the 95% UCL. to the cumulative risk (and not individual constituents).

¢ Rounding of cumulative risk values.

e Excluding 1,2,3-TCP (and DBCP) in the cumulative risk calculations. (The
evaluation of 1,2,3-TCP and DBCP is discussed above and in Section 7.4.1.2))

Details of the statistical methodology and proposed application of the statistical tests will be
presented in the remedial design report.

No chemical-specific ARARSs for Site soils were identified in the FS. Instead, chemical-
specific FRGs were developed for chemically-affected soils. The FRGs were derived from
the lesser value (more health protective value) of either the site-specific values calculated
from the HRA, or U.S. Preliminary Remediation Goals (PRGs) for industrial land use. Also,
the more health protective value based on carcinogenic or non-carcinogenic effects was
chosen. As described subsequently in Section 7.4, the preferred alternative includes
restrictions to prevent residential development of the Site or other use of the Site involving
sensitive receptors. The FRGs for soil are presented in Table 7-4. The FRGs will be used
in the development of the final design of the cap to evaluate the extent of chemically-
affected soils at the Site that will require capping. On the basis of the FRGs, the entire 5-
acre Site will be capped.

7.3 Discussion of Remedial Action Alternatives
7.3.1___ Initial Screening Process

In the FS, remedial technologies and process options were identified and screened using
the criteria of effectiveness, implementability and relative cost. The ratained technologies
and process options were then combined to form a range of media-specific (i.e., soil and
groundwater) remedial alternatives. These media-specific alternatives were subjected to
further screening and combined to form eleven remedial action alternatives for detailed
analysis. This initial screening process is described in detail in Sections 2 and 3, and
summarized in Tables 2-5 to 2-7 and 3-1 to 3-3, of the FS report.

Following submittal of the final FS report, the TEFE was performed for the Site. Based on
the results of the TEFE and discussions with the DTSC, an alternative was developed from
modified groundwater components of other alternatives (primarily Alternative 9), and is
included in this Final RAP. Also, contingent soil vapor extraction was a component of
many alternatives evaluated in the FS. Since the final FS report was submitted, an
evaluation has shown that soil vapor extraction is no longer required at the Site because
operation of the systems was successful in reducing chemical concentrations in soil to
below remedial action objectives. For consistency with the FS, contingent soil vapor
extraction is maintained as an option in the applicable alternatives.
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Evaluation Criteria for Détailed. Analysis of Alternatives

The eleven alternatives that were identified in the FS, and an alternative created from
modified groundwater components of other alternatives, were subjecied to detailed

. analysis using the evaluation criteria set forth in the National Contingency Plan (NCP). As

described further in Section 7.3.3 below, the scope of the alternatives ranged from no
further action to a combination of soil and groundwater removal and treatment. The
evaluation criteria are as follows (EPA 1989a):

1.

Overall Protection of Human Health and the Enwronment This criterion is used
to evaluate how the alternatives will reduce or control |dent|f|ed risks (both short-
term and long-term) to human health and the environment posed by the Site.
Environmental protection includes the preservation of beneficial uses of natural
resources.

Compliance with ARARs. This criterion evaluates the extent to which alternatives
comply with the ARARs identified during the FS process. The evaluation considers
the extent to which the alternatives meet the specifications of the identified federal
and state requirements that are applicable, or relevant and appropriate. ARARs
may be specific to the remedial action (action-specific ARARSs), the site location
(location-specific ARARS), or the chemicals present onsite (chemical-specific
ARARSs).

Long-Term Effectiveness and Permanence. This criterion evaluates the long-
term effectiveness and permanence of the alternative in meeting remedial action
objectives. This criterion also addresses the residual risk remaining after the
conclusion of the remedial activities. It includes assessment of the adequacy and
long-term reliability of the proposed controls to continue to provide protection from
treatment residuals or untreated environmental media.

Reduction of Toxicity, Mobility or Volume Through Treatment. This criterion
evaluates the degree to which alternatives utilize treatment technologies to
permanently and significantly reduce toxicity, mobility or volure of the hazardous
substances.

Short-Term Effectiveness. This criterion evaluates each alternative with respect to
the construction and implementation phase. The key factors to be considered
include protection of the community and site workers during remedial actions, and
any potential adverse environmental impacts that may result during the
implementation phase.

Implementability. Implementability considers the technical and administrative
feasibility and the availability of the required services and materials. Technical
feasibility includes the ability to construct and operate the remedial alternative along
with the reliability of the technology and the necessary monitoring considerations.
Administrative feasibility includes the ability to obtain permits required and the
necessity for coordination with other agencies in order to implement the alternative.
The availability of treatment, storage, and disposal services, equipment and
specialists to implement the alternative, and the availability of new technologies are
also considered.
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7. Cost. The cost criterion evaluates both capital costs and operation and
maintenance costs. Direct capital costs include construction, equipment, and site
preparation costs. Engineering expenses, permits, agency oversight fees, and
contingencies are examples of indirect capital costs. Operation and maintenance
(O&M) costs include labor costs, maintenance, materials and services, energy
costs, and disposal costs such as regeneration of spent activated carbon.

Actual costs are dependent upon the operating life of the system and the time
required to complete the remediation which may vary between alternatives. In
accordance with the NCP, the present worth of each alternative evaluated in the FS
was calculated based upon an operation period of 30 years. This allowed the
comparison of costs among the alternatives. The cost of Alternative 12 was
developed in a manner consistent with the development of costs in the FS.

8. State Acceptance. This evaluation addresses administrative issues and concerns
that the state may have regarding the alternatives.

9. Community Acceptance. This criterion evaluates the issues and concerns the
public may have regarding each of the alternatives, and especially the preferred
remedial action alternative.

7.3.3 __ Description of Remedial Action Alternatives
The eleven alternatives that were evaluated in the FS and Alternative 12 are as follows:

e Alternative 1: No Further Action

» Alternative 2: Limited Action

¢ Alternative 3: Limited Action and Institutional Controls
o Alternative 4: Soil Capping

o Alternative 5: In situ Soil Treatment

* Alternative 6: Ex situ Soil Treatment

e Alternative 7: Soil Capping and Contingent Onsite and Nearsite Groundwater
Extraction

» Alternative 8: Soil Capping and Offsite Groundwater Extraction

e Alternative 9: Soil Capping and Contingent Onsite, Nearsite and Offsite
Groundwater Extraction

e Alternative 10: /n situ Soil Treatment and Offsite Groundwater Extraction
e Alternative 11: Ex situ Soil Treatment and Offsite Groundwater Extraction

« Alternative 12: Soil Capping, Contingent Onsite, Nearsite and Offsite Groundwater
Extraction, and Monitored Natural Attenuation
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The components of the alternatives are presented in Table 7-5. The alternatives
considered in the FS are described and compared in the following sections. As discussed
above, soil vapor extraction is included in the alternatives evaluated in the FS, even though
soil vapor extraction is no longer required because operation of the systems was
successful in reducing chemical concentrations to below remedial action cbjectives. The
detailed analysis of the alternatives against the evaluation criteria set forth in the NCP is
presented in Section 4 of the FS Report (SEACOR 1993a).

7.3.3.1 _ Alternative 1: No Further Action

The NCP requires evaluation of a no action or no further action alternative. The no further
action alternative serves to provide a baseline for evaluation of the other alternatives. In
this case, the alternative involves no further action beyond those remedial measures that
have previously been implemented or completed at the Site, and the existing extension of
the City Water System. Under this alternative, any ongoing remedial measures, such as
soil vapor extraction and groundwater monitoring, would be discontinued. Groundwater
monitoring wells would be abandoned. It is assumed that existing Site access restrictions
(fencing and security) and provisions for alternate water supplies, other than the existing
City Water System extension, would be removed.

7.3.3.2 Alternative 2: Limited Action -

This alternative continues the existing institutional controls (fencing to discourage
trespassing and provision of alternate water supplies), and includes access restrictions to
the Site, monitoring of groundwater and, if necessary, storm water. An air quality
monitoring program would be conducted over a period of one year to evaluate the levels of
chemical vapors and chemically-affected dust associated with onsite soils. Based on the
results of this assessment, the need for long-term air monitoring would be evaluated. The
existing City Water System extension would remain in place. Alternate water supplies
would be provided as necessary in areas not presently serviced by the existing City Water
System extension in the event that concentrations of one or more chemicals known to be
associated with the Site are detected in well water used for domestic purposes. Based on
the results of the system evaluation, ongoing soil vapor extraction (SVE) and treatment of
volatile and semi-volatile chemicals from chemically-affected soils weuld continue.

7.3.3.3 _ Alternative 3: Limited Action and Institutional Controls

In addition to the measures provided under Alternative 2, this alternative would include
deed restrictions on the Site, Fresno County regional groundwater use restrictions, and a
wellhead treatment protection program. A deed restriction would be recorded to limit Site
land uses to nonresidential activities and limit the use of onsite grourdwater for domestic
purposes. The deed restriction would further require controls to prevent worker and
nearsite resident exposure to dust during construction activities.

Groundwater use restrictions would be implemented by Fresno County with regard to
offsite groundwater by prohibiting shallow domestic well installation in the area of
chemically-affected groundwater known to be associated with the Site. These groundwater
use restrictions could include restrictions against well installation in those areas with
chemically-affected groundwater or could alternately include minimum well construction
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standards, including a minimum depth of sanitary seal and a minimum screened interval
(extraction) depth. A wellhead protection program could include provisions for monitoring,
well rehabilitation, and wellhead treatment of municipal supply well PS-102 (or any other
potentially-affected water supply wells) with further contingencies for public notification,
blending of water supplies, or temporary shut down of the well prior to implementation of

mitigation, should chemicals known to be associated with the Site be detected in such
wells.

7.3.3.4 __ Alternative 4: Soil Capping

This alternative includes the installation of an asphaltic and composite cap in conjunction
with drainage controls. Existing asphalt-covered areas at the Site would be reconditioned
and maintained. The remainder of the affected areas would be covered with a composite
cap. A composite cap could consist of one or more layers of compacted clay, soil,
synthetic materials, gravel, and vegetation. The cap and drainage controls would minimize
infiltration of precipitation and contact with chemically-affected soils, and would further
reduce the potential migration of chemicals, fugitive dust, or vapor emissions.

The areal extent and volume of chemically-affected soils to be addressed by this
alternative would depend on the exposure scenario and the degree of risk to be mitigated.
The soil capping alternative also includes those measures in Alternative 3, with the
exception that storm water monitoring and long-term air monitoring would be discontinued.
Based upon the results of an evaluation of effectiveness, soil vapor extraction and
treatment would continue under this alternative. A deed restriction would be necessary to
provide for long-term maintenance of the integrity of the cap.

7.3.3.5  Alternative 5: In situ Soil Treatment

Alternative 5 would consist of in situ soil treatment by chemical stabilization/solidification
followed by installation of a vegetative cover. Stabilization/solidification reduces the
potential for migration of chemicals in soil by chemical reaction, sorption, or physical
entrapment. Chemically-affected deep soils (from 12 feet to 50 below grade) would be
stabilized/solidified by an auger mixing technique. The stabilizing agent is introduced into
the soil through the hollow stem augers. The auger mixes the agent into the soil with a
lifting and turning action. Surface soils (0-1 feet below grade) would be stabilized/solidified
through introduction of the stabilization agent with conventional tilling equipment. Shallow
soils (1-12 feet) would also be stabilized/solidified using specialized equipment to achieve
remedial action objectives. Once the soils are stabilized and compacted, a iayer of topsoil
and vegetative cover will be placed above the treated soils.

This alternative would also include the pertinent elements of Alternative 3, including the
deed restrictions, groundwater use restrictions, wellhead protection program, alternate
water supply (including existing and proposed City Water System extensions), and
groundwater monitoring. Based upon the results of an evaluation of effectiveness, soil
vapor extraction and treatment would continue under this alternative.
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7.3.3.6 _ Alternative 6: Ex situ Soil Treatmeht

This alternative includes soil vapor extraction and treatment where appropriate, and soil
excavation and onsite thermal desorption, followed by onsite soil replacement. Low
temperature thermal desorption would separate organic chemicals from chemically-affected
soils ex situ at temperatures of 300° to 700° Fahrenheit. Chemically-affected soils would
be removed using common excavation techniques. Analytical testing would be performed
during excavation to verify removal of soils containing chemicals exceeding PRGs and to
verify treatment levels prior to replacement. Dust control would be implemented to
suppress the generation of fugitive dust during excavation. Volatilized chemicals that are
not oxidized by the thermal desorption would be captured by a carbon bed or destroyed
with an afterburner. The spent carbon or other treatment residues would require further
treatment or disposal. The treated soil resulting from this process would be placed back
into the excavation, covered with a layer of topsoil, and a vegetative cover installed.

Thermal desorption is preferred over incineration because of lower anticipated energy
requirements and air emissions. However, a treatability study would be required to
evaluate the effectiveness of thermal desorption for treatment of onsite soils containing
pesticides. Should thermal desorption prove to be ineffective for treatment of
chemically-affected onsite soils or prove to be cost-prohibitive, it would be replaced by
onsite incineration. The areal extent and volume of chemically-affected soils to be

addressed by this alternative would depend on the exposure scenario and the degree of
risk to be mitigated.

This alternative would also include the pertinent elements of Alternative 3, including deed
restrictions, groundwater use restrictions, wellhead protection program, altemative water
supply, and groundwater monitoring. However, the access and deed restrictions on the
Site would be rescinded upon completion of remedial actions. Soil vapor extraction would
be completed prior to implementation of this alternative.

7.3.3.7 __Alternative 7: Soil Capping and Contingent Onsite and Nearsite Groundwater
Extraction

This alternative incorporates all measures included in Alternative 4 (Soil Capping) and
Contingent Onsite and Nearsite Groundwater Extraction/Treatment/Cischarge.

This alternative would conceptually include contingent onsite and nearsite groundwater
removal through extraction wells with ex situ onsite treatment followed by injection, effluent
discharge to Temperance Ditch or Mill Ditch or potable water system reuse pursuant to
action-specific FRGs. This groundwater alternative would provide additional protection
beyond that afforded by soil vapor extraction and treatment to prevent the migration of
chemically-affected groundwater off THAN's property. This alternative would be
implemented if concentrations of chemicals known to be associated with the Site, as
measured and confirmed in monitoring well samples collected currently or in the future,
exceed the chemical-specific FRGs for groundwater. This alternative would protect public
health and the environment against the migration of chemicals from onsite soils to offsite
groundwater regardless of A-zone water levels. Based on the results of recent

groundwater monitoring (Chaney 1998b), there are no chemicals detacted above their
FRGs in onsite groundwater.
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Existing A-zone monitoring wells would be monitored semi-annually for the presence of
groundwater. If groundwater is encountered, water samples would be collected and
analyzed as part of the groundwater monitoring program. If the A zone becomes
resaturated and A-zone groundwater monitoring results confirm that concentrations of
DBCP in onsite or nearsite groundwater monitoring well samples exceed the action-specific
FRG for DBCP, then submersible pumps and additional extraction wells would be installed
or activated (if such wells are not already installed or activated to address other chemicals
known to be associated with the Site in excess of chemical-specific FRGs) to hydraulically
contain, remove and treat DBCP in onsite and nearsite groundwater. An action-specific
FRG for DBCP would be established based on an evaluation of background groundwater
quality conditions at and around the time of A-zone resaturation.

The groundwater extraction/infiltration system would consist of three extraction wells and
two infiltration wells or galleries. The three extraction wells would be located near the
southwestern boundary of the Site and on adjacent property owned by THAN. The
conceptual extraction flow rate would be approximately 20 gallons per minute (gpm).
Treated groundwater would be discharged through shallow injection wells or infiltration
galleries located northwest and southwest of the Site, or reused in a potable water system.
Another alternative would be surface water discharge to Mill Ditch or Temperance Ditch.

If new wells are constructed to serve as extraction wells, air-rotary well-drilling methods will
be utilized. During design of the extraction system, it may be decided to convert existing
groundwater monitoring wells to serve as extraction wells. Piping from the wells to the
groundwater treatment system and from the treatment system to the discharge points
would be buried in trenches, and double-walled for secondary containment. The infiltration
galleries would be excavated using conventional earth-moving equipment. The trenches
would be backfilled with granular material overlain by a filter medium layer and a topsoil
layer.

Treatment of the extracted groundwater would be accomplished by either air stripping and
liquid and vapor phase granular activated carbon (GAC) adsorption, or by liquid phase
GAC. The specific treatment option will be selected during the remedial design phase.
The comparative analysis and costs for this alternative are based upon use of air stripping
and liquid and vapor phase GAC.

The treatment system equipment would be installed in a small enclosure at the Site.
Following a startup period, an O&M program for the system would-be implemented. A
monitoring program would also be implemented to evaluate performance of the treatment
system and to meet monitoring and reporting requirements for discharge of treated water.

This alternative would also include the pertinent elements of Alternative 3, including deed
restrictions, groundwater use restrictions, wellhead protection program, alternative water
supply, and groundwater monitoring. Based upon the results of an evaluation of
effectiveness, soil vapor extraction and treatment would continue under this altemative.

7.3.3.8  Alternative 8: Soil Capping and Offsite Gr_oundwa_ter Extraction

This alternative incorporates all measures included in Alternative 4 (Soil Capping), and
Offsite Groundwater Extraction/Treatment/Discharge.
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This alternative would conceptually include: (1) the offsite extraction of groundwater
containing chemicals known to be associated with the Site at concenirations in excess of
chemical-specific FRGs, (2) treatment of the extracted water onsite, and (3) discharge of
the treated water (subject to action-specific FRGs) by recharge, conveyance to
Temperance Ditch or to Mill Ditch or potable water system reuse. '

The approximate areal extent of groundwater affected by chemicals known to be
associated with the Site in concentrations exceeding FRGs is shown on Figure 3-7. The
figure indicates that the areal extent of chemically affected groundwater in excess of FRGs
has remained relatively stable over the last several years. It is estimated that the
conceptual offsite groundwater extraction system designed on the basis of these results
would consist of three 7 gpm extraction wells and two 10 gpm shallow injection wells or
infiltration galleries.

The offsite extraction wells conceptually would be located approximately 1,500 feet
southwest of the Site centered around existing groundwater monitoring well cluster 182.
Extracted groundwater would be conveyed to the Site for treatment in double-contained
piping. Property would need to be acquired and easements negotiated in order to install
wells and route piping. Treated groundwater could be discharged using two shallow
injection wells or infiltration galleries, one located to the northeast and one located to the
southeast of the line of extraction wells, or by conveyance to Temperance Ditch or Mill
Ditch; or discharged to a potable water system. The injection wells or infiltration galleries
would be closer to the Site than the extraction wells to minimize piping costs while
preserving the benefits of recharge with respect to groundwater capture and containment.

Treatment of the extracted groundwater would be accomplished by either air stripping and
liquid and air phase GAC adsorption, or by liquid phase GAC. The specific treatment
option will be selected during the remedial design phase. The comparative analysis and
costs for this alternative are based upon use of air stripping and liquid and vapor phase
GAC.

The treatment system would be installed in a small enclosure at the Site. Following a
startup period, an O&M program for the system would be implemented. A monitoring
program would also be implemented to evaluate performance of the treatment system and
to meet monitoring and reporting requirements for discharge of treated water.

This alternative would also include the pertinent elements of Alternative 3, including deed
restrictions, groundwater use restrictions, wellhead protection program, alternative water
supply, and groundwater monitoring. Based upon the results of an evaluation of
effectiveness, soil vapor extraction and treatment would continue under this alternative.

7.3.3.9 Alternative 9: Soil Capping and Contingent Onsite, Nearsite and Offsite
Groundwater Extraction ‘

This alternative incorporates all measures included in Alternative 4 (Soil Capping), and
Contingent Onsite and Nearsite Groundwater Extraction/Treatment/Discharge (an element
of Alternative 7) and Offsite Groundwater Extraction/Treatment/Discharge (an element of
Alternative 8). Refer to Section 7.3.3.4 for a description of Alternative 4, that portion of
Section 7.3.3.7 that describes contingent onsite and nearsite groundwater extraction, and
that portion of Section 7.3.3.8 that describes offsite groundwater extraction.
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This alternative would also include the pertinent elements of Alternative 3, including deed
restrictions, groundwater use restrictions, wellhead protection program, alternative water
supply, and groundwater monitoring. Based upon the results of an evaluation of
effectiveness, soil vapor extraction and treatment would continue under this alternative.

7.3.3.10 __ Alternative 10: In situ Soil Treatment and Offsite Grou'_ndwat'er Extraction

This alternative incorporates all measures included in Alternative 5 (in situ Soil Treatment),
and Offsite Groundwater Extraction/Treatment/Discharge (an element of Alternative 8).
Refer to Section 7.3.3.5 for a description of Alternative 5, and that pertion of

Section 7.3.3.8 that describes offsite groundwater extraction.

This alternative would also include the pertinent elements of Alternative 3, including deed
restrictions, groundwater use restrictions, wellhead protection program, alternative water
supply, and groundwater monitoring. Soil vapor extraction would continue until completion
of this alternative. The access and deed restrictions on the Site would be rescinded upon
completion of remedial actions.

7.33.11 Alternative 11: Ex situ Soil Treatment and Offsite Groundwater Extraction

This alternative incorporates all measures included in Alternative 6 (ex situ Soil Treatment),
and Offsite Groundwater Extraction/Treatment/Discharge (an element of Alternative 8).
Refer to Section 7.3.3.6 for a description of Alternative 6, and that portion of

Section 7.3.3.8 that describes offsite groundwater extraction.

This alternative would also include the pertinent elements of Alternative 3, including
groundwater use restrictions, wellhead protection program, alternative water supply, and
groundwater monitoring. However, the access and deed restrictions on the Site would be
rescinded upon completion of remedial actions. Soil vapor extraction would be completed
prior to the implementation of this aiternative.

7.3.3.12 _ Alternative 12: Soil Capping, Contingent Onsite, Nearsite and Offsnte
Groundwater Extraction, and Momtored Natural Attenuatlon

This alternative is based substantially on the results of the TEFE (K/J 1998). The TEFE
showed that active groundwater remediation has little associated benefit compared to
natural attenuation, and is not cost effective. Alternative 12 was developed from modified
groundwater components of other alternatives. |t mcorporates many of the measures
included in Alternative 9 (Soil Capping and Contingent Onsite, Nearsite and Offsite
Groundwater Extraction), which by reference includes elements of Alternative 4 (Soil
Capping), and pertinent elements of Alternative 3, including deed restrictions, groundwater
use restrictions, wellhead protection program, alternative water supply (i.e., funding of
domestic water supply connections for residents in the downgradient vicinity of the Site),
and groundwater monitoring. it has already been determined that soil vapor extraction and
treatment is no longer necessary (K/J 1996).

Similar to Alternative 9, contingent groundwater extraction for containment is included in
this alternative. However, the response action under Alternative 12 will likely be different
than a response action under Alternative 9. If necessary, groundwater containment will
likely occur at a point (expected to be near monitoring well cluster 184) where groundwater
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treatment is not expected to be required because chemical concentrations at this location
are currently below FRGs. Groundwater infiltration/injection without treatment will therefore
be the primary method of managing extracted groundwater.

Alternative 12 is unique in using monitored natural attenuation to further reduce low
concentrations of chemicals in groundwater. In addition to routine groundwater monitoring,
additional parameters will be analyzed to evaluate the effectiveness of monitored natural
attenuation (see Section 10.1.2). This information will be used to determine the

effectiveness of monitored natural attenuation if chemical concentrations in groundwater
remain low.

7.3.4 __Comparative Analysis of Feasibility Study Alternatives

This section presents the comparative analysis of remedial action alternatives that was
performed in the FS. The alternatives were compared with respect tc the same evaluation
criteria that were used in the detailed analysis of alternatives in the F3. Altemnative 12,
developed from components of other alternatives, is also evaluated in this section.

7.3.4.1 _ Overall Protection of Public Health and the Enviroknment

The NCP requires the evaluation of a no further action alternative (Alternative 1) in the
event that significant removal actions have already been completed. Hypothetical
conditions were evaluated in the HRA under the assumption that no further action would
occur. The continued protection provided by existing controls (such as the use of altemate
water supplies) was also not taken into account.

Assuming a normal distribution of chemicals (as recommended by U.S. EPA and the state
of California), the lifetime incremental cancer risks calculated in the HRA for potential
exposure to chemicals associated with the Site in soils and groundwater as well as regional

pollutants in groundwater sometimes exceed the 10™ to 10° range considered acceptable
under the NCP.

Under current exposure scenarios, the highest calculated risk for exposure to soil was

2 x 10 for onsite workers, and under future scenarios, the highest calculated risk was
4x10%fora hypothetical onsite adult resident. No adverse noncancer health effects are
expected for soil exposure under the current and future exposure scenarios for offsite
populations, as indicated by calculated HI values less than 1. Under the future land-use
scenarios, the Hi values calculated for all onsite populations exceeded 1. The chemicals

contributing to the HI values above 1 were DDT (and its degradation products), Dieldrin,
and arsenic.

For use of groundwater for drinking, bathing, or swimming purposes under current land-use
scenarios, the maximum calculated risks ranged from 2 x 10 to 2 x 10 for an offsite
resident child and adult, respectively. Under the future land-use scenarios, the maximum
calculated risks ranged from 3 x 10™ for an offsite resident child to 2 x 10°° for an onsite
resident adult. DBCP accounted for over 50 percent of the calculated risk, and Dieldrin
accounted for over 10 percent. The maximum calculated HI values for groundwater use

were 1 for current exposure scenarios, and greater than 1 for various future land-use
scenarios.
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Scientific debate exists as to whether arithmetic or geometric mean concentrations provide
the best representation of environmental concentrations. The arithmetic mean and normal
distribution (discussed above) is the approach preferred by both the U.S. EPA and DTSC.
However, a lognormal distribution was also evaluated in the HRA. Assuming a lognormal
distribution of chemicals, the risks calculated in the HRA for potential aaxposure to
chemicals associated with the Site in soils and groundwater are within the 10 to 107

range considered acceptable under the NCP (excluding the risks associated with DBCP in
groundwater at regional concentrations and assuming that no future cnsite residential land
use will occur). (See ENVIRON 1996, and Tables 5-2 through 5-9 of this report). The
calculated risk levels would be reduced substantially if the protection afforded by the
existing City Water System extension were taken into account. it should also be noted that

the existing City Water System extension would continue under the no further action
alternative.

Compared to Alternative 1, Alternatives 2 and 3 would provide additional protection of
public health and the environment by further preventing exposure to chemicals in soil and
groundwater. Alternatives 2 through 6 provide active means to further reduce the potential
exposure to chemicals in onsite soil and the potential migration of chemicals in onsite soil

to groundwater by permanently reducing the mobility, toxicity, or volume of chemicals in
onsite soil.

implementation of the onsite and nearsite contingent groundwater exfraction system under
Alternative 7 would increase the degree of protection of public health and the environment
over that provided by Alternatives 1 through 6 by adding the capability to contain, remove
and treat chemicals known to be associated with the Site in groundwater in excess of
appropriate chemical-specific FRGs. The groundwater component of Alternative 7 further
protects public health and the environment by adding the capablllty to contain, remove and
treat DBCP in onsite groundwater should resaturation of onsite A- zone soils result in an
increase in DBCP concentrations in onsite or nears:te groundwater above an action-
specific FRG for DBCP (which would be based on the reglonal background level of DBCP
to be measured at and around the time of A-zone resaturation).

Alternatives 8, 10 and 11 are more protective of public health and the environment than
Alternatives 1 through 6 because the offsite groundwater control measures would remove
and treat chemicals known to be associated with the Site in offsite groundwater that are in
excess of appropriate chemical-specific FRGs. The offsite groundwater extraction system
would not provide the additional protection of offsite groundwater provided by the onsite
and nearsite groundwater measures in Alternative 7 which would contain, remove and treat
any chemicals before they could leave THAN's property.

The combination of offsite and onsite/nearsite contingent groundwater measures in
Alternative 9 provides some incremental additional protection of public health and the
environment over that provided by the groundwater control measures included in
Alternatives 7 or 8 above. However, the additional protection is not significant in the
absence of some regional system to treat regional DBCP in groundwater in excess of its
MCL and because all of the alternatives includes the provision of alternate water supplies,
(i.e., city water system extension, bottled water, etc.). Furthermore, none of the
groundwater control measures included in Alternatives 7 through 11 will provide significant
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additional protection of public health and the environment in the absence of some regional
system to treat DBCP in groundwater in excess of its MCL.

Similar to Alternative 9, Alternative 12 contains a combination of contingent offsite and
onsite/nearsite groundwater measures that provide some incremental additional protection
of public health and the environment over that provided by the groundwater control
measures included in Alternatives 7 and 8. Alternative 12 is unique among all the
alternatives in that it includes THAN's agreement to provide water supply connections, as
appropriate, to residents in the downgradient vicinity of the Site that may have their water
supply affected by potential migration of Site-related chemicals, thereby providing an
additional protection of public health.

7.3.4.2 Compliance with ARARs

The FRGs discussed in Section 7.2.3 were developed so as to assure compliance with
ARARs. Compliance with FRGs will be the ultimate determining factors in remediating the
Site. Therefore, the following discussion focuses on meeting FRGs as an indication of
meeting ARARSs.

Alternatives 1 through 3 would be expected to meet chemical-specific FRGs for
groundwater solely through natural processes, including dispersion, dilution, degradation,
and through volatilization under Alternatives 2 and 3 which would remove and treat volatile
and semi-volatile chemicals from soils by vapor extraction. Groundwater flow and transport
modeling and analyses in the TEFE indicate that the time necessary to meet FRGs through
natural processes is approximately 5 years for carbon tetrachloride, 1,2-DCA, and Dieldrin,
based on recent detections of these chemicals in groundwater samples. These estimates
assume that no further migration of chemicals would occur from onsite soils to
groundwater.

Alternatives 2 through 6 and the soil-specific portions of Alternatives 7 through 11, would
provide some control on the time estimated to attain chemical-specific groundwater FRGs
by natural processes due to the active measures taken to prevent potential future migration
of chemicals from onsite soil into groundwater.

Alternatives 7 through 11 would result in compliance with FRGs for groundwater sooner
than Alternatives 1 through 6 as a result of the capture, removal, and treatment of
groundwater containing chemicals associated with the Site in excess of appropriate
chemical-specific FRGs. However, the combination of onsite and nearsite contingent and
offsite groundwater extraction systems under Alternative 9 would not be expected to
significantly reduce the time necessary to attain chemical-specific FRGs when compared to
natural attenuation or the time required by just the onsite and nearsit2 contingent
groundwater extraction system under Alternative 7. Although the time necessary to reduce
groundwater concentrations to PRFGs would not be significantly shorter under Alternative
9, the total mass of chemicals associated with the Site removed during this period would be
greater. Alternative 7 would be equally effective as Alternative 9 in preventing groundwater
in excess of chemical-specific FRGs from migrating off THAN's property. Active
groundwater extraction and treatment under any one of Alternatives 7 through 11 could not
reduce the concentration of DBCP in groundwater to its MCL. Accordingly, even though
chemicals known to be associated with the Site in excess of chemical-specific FRGs would
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be removed faster with Alternatives 7 through 11, groundwater could not be returned to a
quality acceptable for drinking water purposes due to the regional presence of DBCP in
groundwater.

Pumping to achieve capture or removal of groundwater affected by chemicals known to be
associated with the Site would also result in extraction of groundwater affected by regional,
non-point sources of DBCP. Efforts to increase pumping rates to accelerate attainment of
chemical-specific ARARSs in groundwater would result in the withdrawal of greater amounts
of regional DBCP. The regional DBCP could create a burden on treatment technologies,
capacities, and discharge options. However, the groundwater treatment system would be
designed to reduce DBCP concentrations in extracted groundwater to levels that will meet
an action-specific FRG for the discharge of such water.

Similar to active groundwater extraction under Alternatives 7 through 11, Alternative 12
would prevent groundwater containing chemicals associated with the Site at concentrations
in excess of FRGs from migrating, either through natural attenuation or active groundwater
extraction. However, because of regional sources of DBCP, it is not likely that DBCP
concentrations will be reduced to less than its MCL under any of the Alternatives 7

through 12.

7.3.4.3 Long-Term Effectiveness and Permanence

Under Alternative 1, assuming a normal distribution of chemicals, the risks calculated in the
HRA for potential exposure to chemicals associated with the Site in soils and groundwater
sometimes exceeded the 10™ to 10°® range considered acceptable under the NCP. Use of
a normal distribution is the approach preferred by both the U.S. EPA and DTSC. However,
the HRA also inciuded an evaluation based on a lognormal distribution. Assuming a
lognormal distribution, the risks calculated were lower (See ENVIRON 1996 and Tables 5-2
through 5-9 of this report). The calculated risk levels would be reduced substantially if the
protection afforded by the existing City Water System extension were taken into account.
Incremental reduction in the magnitude of risk would be attained with the implementation of
Alternatives 2 through 10.

Alternative 2 would reduce the risk of potential exposure to chemically-affected soil (via
access restrictions and soil vapor extraction and treatment) and chemically-affected
groundwater (via alternate water supplies). Alternatives 3 through 5, and 7 through 10
would eliminate the potential for human exposure to chemically-affected soils by preventing
residential development of the Site and by providing soil vapor extraction and treatment.
Alternatives 4 through 6, and the soil-specific portions of Alternatives 7 through 11, would
further reduce any residual risk of exposure to chemically-affected soil onsite by capping or
freatment. Long-term maintenance of the protective cap would be required for

Alternatives 4, 5, and 7 through 10.

Alternatives 2 through 11 will include effective controls to reduce the risks as a result of
potential exposure to chemically-affected groundwater by providing wellhead treatment (if
implemented), and alternate water supplies which include existing and future extensions of
the City Water System. Alternatives 7 through 11 include the additional capability to
capture, extract and treat chemicals known to be associated with the Site in groundwater in
excess of appropriate chemical-specific FRGs. Although Alternatives 7 through 11 would
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be effective in reducing concentrations of chemicals known to be associated with the Site
in excess of chemical-specific FRGs, these alternatives would not be effective in reducing
concentrations of DBCP in groundwater to its MCL without additional regional treatment
because of the regional presence of DBCP. In addition, initial indications are that
1,2,3-TCP is a regional pollutant similar to DBCP. There is currently no MCL for
1,2,3-TCP, but it may be present at concentrations that would be considered a health
concern. Consequently, these alternatives cannot return groundwater to its beneficial use
as a drinking water supply. Alternatives 7 through 11 will shorten the time required to
reduce concentrations of chemicals known to be associated with the Site in groundwater to
appropriate chemical-specific FRGs, as compared to the time estimated under Alternatives
1 through 6. However, because of the regional presence of DBCP, Alternatives 7 through
11 would not be capable of significantly improving groundwater quality for drinking water
purposes over this time frame.

Alternatives 7 and 9 would be equally effective in preventing chemically-affected
groundwater from migrating off THAN's property. Alternatives 7 and 9 would also be
equally effective in reducing the potential for DBCP to migrate from onsite soils to offsite
groundwater should resaturation of onsite A-zone soils result in an increase in DBCP
concentrations in groundwater above an action-specific FRG for DBCP (which would be
based on the regional background level of DBCP to be measured at around the time of
A-zone resaturation).

The offsite groundwater measures under Alternatives 8, 10, and 11 would permit a greater
volume of groundwater to become affected should chemicals known to be associated with
the Site migrate from onsite soils. The combination of offsite and on and nearsite
contingent groundwater extraction measures under Alternative 9 would not significantly
increase the long-term effectiveness provided by natural attenuation or the on and nearsite
groundwater extraction component in Alternative 7. However, Alternative 9 will reduce the
migration of chemicals known to be associated with the Site already present in offsite
groundwater, to groundwater not currently impacted. Alternative 9 will also provide for
greater mass removal of chemicals known to be associated with the Site.

Alternative 12 is similar to Alternatives 2 through 11 in including effective controls to reduce
the risks as a result of potential exposure to chemically-affected groundwater by providing
for alternative water supplies. Also, similar to Alternatives 7 through 11, Alternative 12
includes the additional capability of containing groundwater, and would be effective in
reducing chemical concentrations.

7.3.4.4 Reduction of Toxicity, Mobility and Volume Throuqh Treétment or Recycling

A number of response actions have been implemented by THAN at the Site since 1981 to
reduce the toxicity, mobility or volume of chemicals in onsite soils, groundwater and
building materials. The SVE system specificaily employed treatment to remove volatile and
semi-volatile organic compounds from onsite soils. These activities provide a basis for the
no further action alternative (Alternative 1). Under Alternative 1, no further treatment is
used to reduce the toxicity, mobility or volume of chemically-affected soils. However,
long-term natural processes would eventually reduce the remaining toxicity, mobility and
volume of chemically-affected soils.
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Alternatives 2 and 3 would continue to use soil vapor extraction systems to permanently
reduce the mobility, toxicity, and volume of chemically-affected soils onsite. However, the
soil vapor extraction systems are no longer necessary because they were successful in
reducing chemical concentrations to levels less than remedial action objectives. Long-term
natural processes would also eventually reduce the tox:cuty, mobility and volume of
chemically-affected soil under Alternatives 2 and 3, as in Alternative 1.

The effectiveness of the soil vapor extraction and treatment systems used in Alternatives 4
and 7 through 9 is enhanced by the installation of a cap to prevent infiltration of rainfall and
further reduce the mobility of chemicals in onsite soils. In addition to soil vapor extraction
and treatment, Alternatives 5 and 10 would employ physical methods (i.e.,
solidification/stabilization) to treat chemically-affected soils in-situ. Alternatives 6 and 11
would involve excavation of chemically-affected soils followed by physical treatment

(i.e., thermal desorption or in the alternative, incineration), in addition to soil vapor
extraction and treatment.

Under Alternative 1, no additional treatment is used to reduce the toxicity, mobility or
volume of chemically-affected groundwater. The toxicity and volume of chemicals in
groundwater will be reduced as a result of the active measures taken with respect to
chemicals in soil under Alternatives 4 through 11 to minimize the potential for further
migration of chemicals from the unsaturated soil into groundwater. Implementation of the
onsite and nearsite contingent groundwater extraction system under Alternative 7 or the
offsite groundwater extraction system under Alternatives 8, 10 and 11 would provide some
incremental additional reduction in the toxicity, mobility and volume of chemically-affected
groundwater over that provided through natural processes alone. Groundwater extraction
would act as a barrier to chemical movement, and minimize expansion of chemically-
affected groundwater if natural attenuation processes are not effective. Likewise, the
combination of onsite and nearsite contingent and offsite groundwater control measures
included in Alternative 9 may provide little additional reduction in the toxicity, mobility and
volume of chemically-affected groundwater over that provided through natural processes
alone or the onsite and nearsite groundwater control measures under Alternative 7.

The groundwater extraction and treatment systems under Alternatives 7 through 11,
without additional regional treatment, would not significantly reduce the toxicity, mobility, or
volume of DBCP in groundwater due to its regional presence. Consequently, groundwater
could not be returned to its beneficial use as a drinking water supply. Wellhead treatment,
if implemented, would also reduce the toxicity, mobility, and volume of chemically-affected
groundwater.

Under Alternative 12, the installation of a soil cap will prevent infiltration of rainfall and
reduce the mobility of chemicals in onsite soil, similar to Alternatives 4 and 7 through 11.

If the contingent groundwater extraction option of Alternative 12 is implemented, it will
provide some incremental additional reduction in the toxicity, mobility, and volume of
chemically-impacted groundwater over that provided through natural processes alone.
This is similar to Alternatives 7 through 11. There is also the similar issue that without
regional treatment, the toxicity, mobility, or volume of DBCP in groundwater would not be
significantly reduced due to its regional presence.
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7.3.4.5 Short-Term Effectiveness

Each of the alternatives could be implemented without creating unmanageable risks to
onsite workers, the community, or the environment. Alternatives 1 through 3 involve no
active construction or earthwork and do not create any potential risks. Risks associated
with the potential generation of chemically-affected dust or vapor as a result of soil
remediation activities or offsite transportation of chemically-affected soils would be
mitigated through air monitoring and dust abatement measures. Deep excavations
(Alternatives 6 and 11) may create potential risks to onsite workers. However, shoring,
benching or sloping of excavation walls in combination with safe working practices will
minimize such risks. No significant risks would result from implementation of the onsite
and nearsite groundwater extraction and treatment system included within Alternatives 7
and 9. Construction activities associated with the installation of the offsite groundwater
extraction system in Alternatives 8 through 11 could create safety hazards or risks to the
community which would be addressed through access restrictions and traffic control.

Similar to Alternatives 7 and 9, no significant risks would result from implementation of the
contingent onsite and nearsite groundwater extraction system of Aiternative 12. Also,
similar to Alternatives 8 through 11, construction activities associated with the installation of
the contingent offsite groundwater extraction system of Altemnative 12 could create safety
hazards or risks to the community which would be addressed through access restrictions
and traffic control.

7.3.4.6 Implementabilitv

Alternative 1 could be easily implemented. Alternatives 2 and 3 are toth technically and
administratively feasible. However, substantial regulatory involvement would be required to
institute the groundwater use restrictions contemplated under Alternative 3. Alternatives 4
through 6, and the soil-specific portions of Alternatives 7 through 11, are implementable.
However, added precautions would be required for deep excavations (Alternatives 6

and 11) to maintain safe working conditions. Bench and pilot-scale testing would be
required prior to full-scale implementation of soil remedies under Alternatives 5, 6, 10

and 11.

The groundwater extraction, treatment, and discharge measures under Alternatives 7
through 11 are implementable. However, there are limitations associated with the
extraction, treatment and discharge of groundwater in an area affected by non-point
sources of DBCP. Pumping rates needed to achieve capture and removal of groundwater
affected by chemicals known to be associated with the Site in excess of appropriate
chemical-specific FRGs would also result in the capture and removal of groundwater
affected by regional, non-point sources of DBCP. If pumping rates are increased to
shorten the time necessary to reduce concentrations of chemicals known to be associated
with the site in groundwater to chemical-specific FRGs, greater volumes of groundwater
containing regional DBCP would be extracted and treated. The regional DBCP could
create a burden on treatment technologies, capacities, and discharge options. However,
the groundwater treatment system would be designed to reduce DBCP concentrations in
extracted groundwater to levels that will meet action specific discharge requirements of
such water.
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Implementation of Alternatives 7 through 11 may require agency coordination for
construction activities, and may be affected by potential land acquisition, and negotiation of
easements. Alternatives 8 through 11, because they would include the most extensive
offsite groundwater extraction and conveyance facilities, would require significant
regulatory approval including construction, encroachment, and grading permits, traffic
control and easement agreements.

Similar to Alternatives 4 through 6 and 7 through 11, the soil-specific portion of
Alternative 12 is implementable. Also, similar to Alternatives 7 through 11, the contingent
groundwater extraction measures of Alternative 12 are implementable, but with the
limitations associated with the regional presence of DBCP. There may also be the
requirements for agency coordination for construction activities, the potential for land
acquisition, and the negotiation of easements. The requirements associated with
Alternative 12 would be less than those associated with Alternatives 7 through 11. The
monitored natural attenuation measures of Alternative 12 will be easily implementable.

7.3.47 Cost

In accordance with the NCP, the 30-year present worth costs for each alternative are used
for comparison purposes. Costs are calculated in the FS assuming target remediation
goals based on a risk of 10 in an onsite residential exposure scenario for soil-specific
actions and the use of MCLs or state ALs as chemical-specific FRGs for
groundwater-specific actions. The costs developed in the FS were presented in 1993
dollars, and have not been updated to 1998 dollars. The cost estimates for each
alternative are summarized in Table 7-6. Alternative 1 (No Further Action) is the least
costly alternative ($449,000). However, assuming a normal distribution of chemicals (as
recommended by U.S. EPA and DTSC), the lifetime incremental cancer risks calculated in
the HRA for potential exposure to chemlcals assouated with the Site in soils and
groundwater sometimes exceed the 10™ to 10 range considered acceptable under the
NCP.

Alternative 2, the next least costly alternative, has an estimated total cost of approximately
eight times that of Alternative 1. Alternative 3 is more costly than Alternative 2 ($6,360,000
versus $3,410,000) because it affords a greater degree of protection by providing for deed
restrictions against residential development and domestic use of groundwater at the Site,
and a wellhead protection program designed to reduce the potential for exposure to
chemically-affected groundwater offsite.

In addition to most of the measures in Alternative 3, including soil vapor extraction and
treatment, Alternative 4 provides for capping of the Site to reduce the: potential for
exposure to chemically-affected soil. The total estimated cost of Alternative 4 is
approximately 1.2 times that of Alternative 3. Alternative 5 has a total cost that is greater
than Alternative 4 ($9,630,000 versus $7,530,000), and offers a greater degree of
effectiveness and permanence through additional physical treatment by
solidification/stabilization of chemically-affected soils. Alternative 6 provides for permanent
reduction of chemical concentrations in soil through thermal desorption, but is
disproportionately more costly ($15,060,000) for the small additional benefit achieved as
compared to Alternative 5.
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Alternative 7 combines the protection of a corntingent onsite and nearsite groundwater
extraction and treatment system with soil capping and soil vapor extraction and treatment,
and has a total cost ($8,990,000) of approximately 1.2 times that of the soil capping
alternative (Alternative 4) alone. Alternative 8 combines active offsite groundwater
extraction with onsite soil capping and soil vapor extraction and treatment, and has a total
estimated cost of $9,730,000. Alternative 9 adds offsite groundwater extraction to soil
capping, soil vapor extraction and treatment, and contingent onsite and nearsite pumping
already included in Alternative 7, but the total cost of $11,890,000 is significantly greater
than Alternative 7 with corresponding minor additional protection. Alternative 10 has a total
estimated cost of $11,570,000, and differs from Alternative 8 by substituting onsite soil
treatment by solidification/stabilization for soil capping. Alternative 1, which includes
removal and thermal desorption of chemically-affected soils in combmatlon with offsite
groundwater extraction and treatment is the most costly ($16,850,000) remedy.

The total cost for each soil-specific alternative (i.e., capping, stabilization and thermal
desorption) is a function of the areal extent and volume of chemically-affected soils to be
addressed, which in turn depends on the potential exposure pathway and risk to be
mitigated. For example, the size of the cap for an onsite residential exposure scenario
would vary dependlng on the level of risk to be controlled. The areal extent of a cap for
control to the 10°® risk level would be larger than the cap to control to a 10™ risk level.
Generally, the size of the cap for a hypothetical commercial/industrial exposure scenario

would be smaller than that needed for a residential exposure scenario for a given level of
risk.

Assuming an onsite reSIdentnaI exposure scenario, the cost of soil capping (Alternative 4) to
achleve a risk level of 10 is approximately 88% of that associated to achieve a risk level
of 10°. Assuming a 10 risk level, a cap designed to mitigate risks in a
commercial/industrial exposure scenario is approximately 95% of the cost of a cap for a
residential scenarlo For alternatives that include thermal desorption, the cost of m|t|gat|ng
risk to a 10 risk level would be 1.7 times the cost associated with mitigating risk to a 10™
level for the residential exposure scenario.

Comparison of the overall cost for Alternatives 1 and 2 indicates that the further risk
reduction achieved by limited action (Alternative 2) over no further action would require
significant additional cost ($3,410,000 versus $449,000). The cost of Alternative 3 is
greater than the cost of Alternative 2 as a result of the additional protection afforded by a
deed restriction against residential development or domestic use of groundwater from the
Site, and a wellhead protection program. Alternatives involving soil removal and treatment
by thermal desorption of chemicals in soils (Alternatives 6 and 10) are more costly, and
would not appear to be justified with respect to the small incremental reduction in risk
afforded with respect to other soil-specific technologies. Alternatives combining
groundwater-specific remediation and soil-specific actions (Alternatives 7 through 11) are
significantly more costly and provide relatively littie risk reduction than alternatives that rely
on the natural attenuation of chemicals in groundwater (such as Alternative 12).
Furthermore, without additional regional treatment, Alternatives 7 through 11 would not be
able to restore groundwater to its beneficial use as drinking water because of DBCP
regionally present at concentrations in excess of its MCL.
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The soil capping portion of costs for Alternative 12 are the same as those for Alternative 4
and the other alternatives that include soil capping as a component. A range of costs are
provided for Alternative 12 because for the groundwater component, there is a major
difference between the cost of monitored natural attenuation and the cost to actively
contain groundwater by extraction. Monitored natural attenuation ($2,800,000 to
$3,500,000) is less costly compared with the alternatives involving groundwater extraction
and treatment (Alternatives 7 through 11). Also, the contingent groundwater extraction
(without treatment) of Alternative 12 is less expensive than groundwater extraction and
treatment (Alternatives 7 through 11). If the groundwater onsite/nearsite extraction and
treatment component of Alternative 12 is necessary, the cost will be comparable to that of
the similar component in Alternatives 7 through 11. ‘

The costs for all alternatives do not include the extension of the domestic water system,
which has already been funded by THAN for approximately $1,200,000.

7.3.5 _ Justification for Rejected Remedial Action Alternatives

As discussed in Section 7.2.2, following DTSC's review of the FS, DTSC identified in its 6
August 1993 letter to THAN key performance objectives that would need to be met for the
soil and groundwater components of the preferred remedial action alternative. These
performance objectives are based on, and in some instances are refinements of, the RAOs
identified and used in the FS. In its 6 August 1993 letter to THAN, DTSC determined that
the preferred remedial action alternative should consist of the following components:

1. Soil capping component to address onsite soil contamination which achieves all of
the soil performance objectives. The component would include appropriate soil
vapor extraction (SVE) systems, land use restrictions, long-term maintenance
procedures and future performance guarantees; and

2. A groundwater extraction and treatment component which achieves all of the
groundwater performance objectives. The groundwater component would combine
the elements of onsite and nearsite extraction and treatment, as provided in
Alternatives 7 and 9, with the elements of offsite extraction and treatment, as
provided in Alternatives 9 and 11.

Remedial Action Alternative 12 (Soil Capping, Contingent Onsite, Nearsite and Offsite -
Groundwater Extraction, and Monitored Natural Attenuation) was developed in order to
meet the key performance objectives set forth by DTSC and include all of the soil and
groundwater components required by DTSC. Soil vapor extraction is not included in
Alternative 12, because soil vapor extraction systems, operated at the site for a period of
three years, have already achieved the relevant soil performance objectives (K/J 1996).
During preparation of the TEFE for the Site, the effectiveness of offsite groundwater
extraction and treatment was shown to be similar to the effectiveness of monitored natural
attenuation. Therefore, the groundwater component of Alternative 12 combines contingent
onsite and nearsite groundwater extraction and treatment (if necessary), contingent offsite
groundwater extraction, and monitored natural attenuation.

Thus, Alternative 12 combines components from several alternatives evaluated in the FS to
provide a remedy that will meet the DTSC key performance objectives, address current site
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soil conditions, and incorporate current knowledge and policy regarding natural attenuation
as a viable remedy for current groundwater conditions. For these reasons, other
alternatives considered in the FS were either rejected or are incorporated in Alternative 12.

7.4 Preferred Remedial Action Alternative

7.4.1  Description of Preferred Remedial Action Alternative

The preferred remedial action alternative was developed based on current conditions at the
Site. Current conditions have been significantly improved by THAN's past interim remedial
actions at the Site, which have included the following:

« Onsite source removal by soil excavation and structures demolition

e Removal of an underground storage tank and removal/abandonment of multiple
onsite drainage systems

¢ Onsite source area remediation by soil vapor extraction

« Removal of groundwater as an onsite and offsite exposure pathway by providing
connections to municipal water supply for domestic use

In the years since submittal of the FS, a number of factors have led to a revised preferred
remedial alternative. Continued monitoring has provided groundwater data showing low
chemical concentrations that are slowly declining. Various environmental studies at other
sites have shown natural attenuation may be a viable long-term component of remedial
programs at sites. Natural attenuation is the reduction in concentration, mass, toxicity,
and/or mobility of chemicals of concern with distance and time through naturally occurring
processes in the environment. The naturally occurring processes that contribute to natural
attenuation include biodegradation, diffusion, dilution, sorption, volatilization, and/or
chemical and biochemical stabilization of chemicals. From the mid-1980s, natural
attenuation has been an important compaonent in the final remedy selected for a number of
federal Superfund sites. The U.S. EPA recently issued guidance outlining situations in
which EPA has determined that natural attenuation is appropriate, and stating that
monitored natural attenuation can be effective when used in conjunction with other active
remedial actions and/or as a follow-up action (EPA 1997).

A Technical and Economic Feasibility Evaluation (TEFE) performed for the THAN site has
shown that active groundwater remediation has little associated benefit compared with
natural attenuation and is not cost effective (Appendix B). For these reasons, the
proposed groundwater extraction and treatment component of the remedial alternative has
been revised. In addition, other components have been included to address concerns
expressed by the DTSC. The components of the preferred remedial action alternative are
presented below:

» Soil Component

— Soil vapor extraction (completed)
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- Design and construction of asphaltic and composite cap to minimize contact
with residual chemicals in soil, and minimize movement of chemicals from soil
to other media (groundwater and air)

- Land use restrictions (e.g., no residential use or use by sensitive populations)
— Access controls (maintain existing fencing and signs) '
s Groundwater Component - Onsite/Nearsite

- Long-term groundwater monitoring of monitoring wells and domestic wells, as
necessary

— Monitored natural attenuation of low chemical concentrations in groundwater

— Contingency plan for action (e.g., groundwater extraction and/or treatment, if
necessary) if groundwater monitoring resuits for the A-zone (if groundwater is
encountered) or the B-zone show that chemical levels are detected and
confirmed to exceed FRGs

s Groundwater Component - Offsite

- Groundwater containment at the compliance point if chemicals strictly known to
be associated with the Site are confirmed at concentrations exceeding FRGs

— Groundwater containment (at the compliance point) if warranted based on an
evaluation of concentrations and trends of chemicals strictly known to be
associated with the Site

- Long-term groundwater monitoring of monitoring wells and domestic wells, as
necessary

-~ Monitored naturai attenuation of low chemical concentrations in groundwater
o Further Engineering/Administrative/Institutional Controls

- Continued provision (and expansion, as appropriate) of alternate water supply
by connections to public water supply system, point-of-use treatment, or bottled
water

- Financial assurances to ensure iong-term maintenance and operation of
remedial actions

-~ A review within five years and every five years thereafter to confirm that the
' remedy remains effective in protecting human health and the environment

The above components were summarized in Section 7.3.3. Certain optional elements of
the contingent groundwater extraction component were described in conceptual terms in
the FS. Such elements will need to be modified to best meet DTSC’s refined performance
objectives. Those adjustments will occur during the remedial design phase. The
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components of the preferred alternative are summarized below. Specific details of each
component will be finalized during the remedial design phase.

7.4.1.1 __ Soil Component

The preferred alternative includes the design, construction, and maintenance of an
asphaltic and composite cap to cover the 5-acre Site. A minor amount, of soil along East
McKinley Avenue will be consolidated onsite and included under the cap (see Appendix A).
The portion of the Site to be addressed is the area enclosed by the fence shown on

Figure 3-3. As described in Section 7.3.3.4, the cap will include existing asphalt-paved
areas that are used for access and parking. The remaining areas to be capped will be
covered with a composite cap consisting of one or more of the following: clay, soi,
synthetic materials, gravel, or vegetation. The cap will be constructed to further minimize, if
not eliminate, the migration of chemicals from onsite soils to other media, such as
groundwater and air. The cap (asphalt, soil, or other material) will be designed to be less
permeable to water than native surface soils (with hydraulic conductivities of 102 to

102 cm/s). Depending on the design and construction of the asphalt portion of the cap, the
paved areas can be made orders of magnitude less permeable than the current soil.
Similarly, materials can be chosen and/or soil compacted to provide relatively impermeable
covers over other areas of the Site.

For areas where significant chemical mlgratlon is of concern, the maximum vertical
hydraulic conductivity of the cap will be 10® cmi/s. Areas for which significant migration is of
concern are those areas where chemicals are present at concentraticns and depths which
could result in impacts to groundwater which exceed maximum contaminant levels or
groundwater remediation goals based on the specific migration potential of the chemical
present. Generally, areas of possible concern include the past operation area near the
previously demolished buildings, the old landfill, various drainage systems, the old solvent
storage area, and any other areas where chemicals have undergone significant past
vertical movements (greater than 12 feet) or are present at elevated concentrations at
depths greater than twenty feet as a result of disposal or discharge. The areas of possible
migration concern will be specified in the remedial design report.

Other design requirements and materials of construction will be specified in the remedial
design report to be prepared by THAN subject to review and approval by DTSC and other
interested agencies. The cap will be designed to reduce exposure to those areas
containing chemically-affected soils which produce an excess lifetime incremental cancer
risk of greater than 10°®, or a hazard index of greater than 1 for non-carcinogens, based on
an industrial exposure scenario. A plan will be prepared to provide for ongoing
maintenance of the cap.

The alternative will also include appropriate land use restrictions and access controls
(maintaining the existing fencing and signs) to prevent future use of the Site by sensitive
populations (such as schools, hospitals, or day care facilities) or residential use of the Site,
and to maintain the integrity of the cap. The land use restrictions consist of a covenant
prepared and recorded against the property deed in accordance with DTSC guidelines as
contained in policies and procedures and management memoranda. Maintenance of the
cap will be included in an operations and maintenance agreement between DTSC and
THAN. The agreement will be prepared in accordance with DTSC guidelines. As discussed
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in Section 7.4.1.3, appropriate financial assurance will be provided by THAN and/or the
other respondents to the Order to assure design, construction, and long-term maintenance
of the soil component of the final remedy.

Soil vapor extraction is no longer considered a necessary element of the soil component.
An evaluation of the soil vapor extraction systems in the former laboratory and bulk solvent
storage areas showed that the systems were effective and reduced chemical
concentrations in soil to below remedial action objectives (and FRGs). The soil vapor

extraction evaluation report recommended permanent closure of the s0il vapor extraction
systems (K/J 1996).

7.4.1.2 Groundwater Component

Groundwater monitoring has been performed since the early investigations of the Site, and
long-term groundwater monitoring will continue to be an important feature of the
groundwater component of the remedy. Groundwater monitoring in recent years has
confirmed the presence of low and, in general, slowly declining levels of site-related
chemicals in both onsite/nearsite and offsite groundwater. Currently the B- and deeper
groundwater zones are being monitored. If the A-zone resaturates, rnonitoring of the
A-zone will also be included in the monitoring program. As discussed above, one of the
objectives of the cap as part of the soil component is to minimize movement of chemicals
from onsite soil to groundwater.

The groundwater monitoring program will include analyses for the chamicals associated
with the Site, not just the chemicals for which FRGs have been established. If in the future
a site-related chemical is detected and confirmed in groundwater, then the DTSC may
develop a FRG for the chemical using the same methodology as before (see

Section 7.2.3).

The TEFE report (Appendix B) documented the time and expense required to accelerate
the attainment of FRGs in groundwater. Groundwater in the vicinity of the site is not being
used for domestic purposes, so any reduction in potential health risks by reducing chemical
concentrations in groundwater is hypothetical. The past response efforfs by THAN to
connect nearby residents to the Fresno City Water Supply system have reduced potential
risks from exposure to groundwater for domestic purposes to essentially zero. Further
active efforts to reduce concentrations known to be associated with the Site in groundwater

would have a negligible benefit in risk reduction, and would be considerably more
expensive.

In addition, the beneficial use of groundwater will not be altered following remediation of
chemicals associated with the Site because of the regional presence of DBCP (and in
some areas, nitrate and arsenic) in excess of drinking water standards. Also, based on an
initial study, the presence of 1,2,3-TCP in groundwater appears to be a regional problem.
Finally, active groundwater remediation results in only minor reductions in the time required
for remediation compared with natural groundwater flow and natural attenuation of
chemical concentrations. The negligible health benefits, lack of change in beneficial use,
and the long time required for remediation do not justify the costs of active remediation.
Nevertheless, containment of groundwater is a component of the remedy if warranted by
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groundwater conditions (as discussed below). Monitored natural attenuation is also a
component of the remedial action alterative for groundwater.

As discussed in Section 7.4.1.3, appropriate financial assurance will be provided by THAN
and/or the other respondents to the Order to assure design, construction, and long-term
maintenance of the groundwater component of the final remedy.

Some components of the alternative will differ between onsite/nearsite groundwater and
offsite groundwater. The particular aspects of the remedy for onsite/nearsite and offsite
groundwater are discussed separately below.

Onsite/Nearsite Groundwater

Existing A-zone monitoring wells onsite and nearsite will be monitored on a regular basis
for the presence of groundwater. If groundwater is encountered, water samples will be
collected and analyzed as part of the groundwater monitoring program. If the groundwater
monitoring results for either the A-zone (if groundwater is encountered) or the B-zone
indicate that concentrations of chemicals known to be associated with the Site in
onsite/nearsite groundwater samples exceed chemical-specific FRGs for those chemicals,
then a special confirmation sampling round will be conducted during the quarter following
the initial detection of elevated chemical levels. If the special quarterly sampling event
confirms the presence of elevated chemical levels, then a contingency plan will be
developed and submitted to the DTSC for approval. The contingency plan will consider the
following options:

e Monitoring of all groundwater zones

» Natural attenuation if the chemicals do not appear to be moving and the
concentrations are low

+ Remediation of the source of chemicals, if identified

.+ o Groundwater containment by extraction and infiltration/injection of untreated
extracted water in compliance with action-specific ARARs

» Groundwater extraction and treatment

The contingency plan will be implemented if elevated concentrations (exceeding the FRG)
are found in the next semi-annual sampling event, making three consecutive sampling
events where concentrations exceeded the FRG. With the special confirmation quarterly
sampling event, the initial and two confirmation sampling results will be available within
approximately six months.

DBCP is a regional pollutant in addition to being a chemical associatad with the Site. In
either the A-zone (if resaturated) or the B-zone, if concentrations of DBCP are found to be
elevated above background, an FRG for DBCP will be established by DTSC based on an
evaluation of background groundwater quality conditions.

As discussed in Section 7.2.3, because of the regional presence of DBCP in groundwater,
a non-numerical remedial goal for DBCP has been selected. That gnal would be linked to
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the attainment of chemical-specific FRGs for other chemicals known o be associated with
the Site. At such time as the data obtained from the groundwater monitoring program
indicate that chemical-specific FRGs have been attained for these other chemicals, an
evaluation of the DBCP in groundwater would be performed. The evaluation of DBCP in
groundwater would include an assessment of the background concentration of DBCP
present in groundwater at that time and a comparison of DBCP concentrations found
onsite and nearsite with the background concentration. The evaluation would also include
an assessment of the mass of DBCP attenuated during implementation of the final remedy
and a comparison of this mass with the mass of other chemicals attenuated. THAN would
then present the results of the evaluation to DTSC and propose further remedial action with
regard to DBCP, if determined at that time to be necessary.

Based on the presence of 1,2,3-TCP in groundwater from areas clearly unaffected by Site
activities, and documented land application of DD and/or Telone in the vicinity of the Site,
the initial indications are that 1,2,3-TCP is similar to DBCP in being a regional groundwater
pollutant (Chaney 1998a). Accordingly, 1,2,3-TCP has a non-numeric remedial goal. If the
regional presence of 1,2,3-TCP in groundwater is confirmed, 1,2,3-TCP will be evaluated in
the same manner as DBCP, as discussed above. If 1,2,3-TCP is also found to be
associated with the Site, DTSC will establish a site-specific FRG above background.

Offsite Groundwater

Selected offsite monitoring wells and domestic wells will continue to be monitored for the
presence of chemicals known to be associated with the Site. Data obtained from the
groundwater monitoring program will be used to evaluate the effectiveness of the remedy

in reducing chemicals known to be associated with the Site in excess of chemical-specific
FRGs.

The compliance point will be in the vicinity of the monitoring well MW-184 cluster.

» Containment of groundwater (consisting of groundwater extraction fcllowed by
infiltration/injection) will be implemented if chemicals strictly known to be associated with
the Site are confirmed at concentrations exceeding FRGs. Groundwater will also be
contained in the vicinity of the monitoring well MW-184 cluster if warranted based on an
evaluation at other wells of concentrations and trends of chemicals strictly known to be
associated with the Site. Consideration will be given to the concentration of chemicals, and
whether concentrations appear to be increasing based on a trend analysis. If containment
is warranted, it will consist of groundwater extraction followed by a method of managing
extracted groundwater (such as infiltration or injection) that meets action-specific ARARs.

The quality of groundwater at the monitoring well MW-184 cluster is well characterized. To
date at this location, the only detected chemical strictly known to be associated with the
Site is chloroform at low concentrations well below the FRG. Therefore, it is expected that
the containment will be accomplished by groundwater extraction followed by infiltration.

More information regarding a groundwater containment system will be provided in the
remedial design report.

THAN has been conducting groundwater monitoring since 1981. Because the chemicals of
concern have been present in groundwater over a long period of time, and have
substantially attenuated (decreased in concentration), it is likely that this natural attenuation
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is due to biological, chemical, and physical processes that have historically occurred and
are presently occurring. In addition to the routine groundwater monitoring, additional
geochemical parameters will be analyzed to evaluate the effectiveness of monitored
natural attenuation (see Section 10.1.2 for a discussion of the parameters). This
information will be used to determine the effectiveness of monitored natural attenuation if
chemical concentrations in groundwater remain low. Blodegradatlon of chiorinated
organics results in changes in groundwater chemistry. These additional geochemical
parameters will be used to evaluate the types of natural attenuation processes active at the
Site.

7.4.1.3  Further Engineering/Administrative/Institutional Controls

THAN has identified other water purveyors in the vicinity of the Site, and obtained
information regarding system configuration and connections. Also, based on available
domestic and irrigation well location information, THAN identified a srall number of
developed (non-agricultural) parcels in the downgradient vicinity of the Site that may not be
currently served by a regulated, multi-connection water purveyor. DTSC has expressed
concern that residents in these areas may have their water supply affected by potential
migration of Site-related chemicals, and that these residents should be afforded the same
level of protection as other area residents. THAN agrees to provide water supply
connections to these residents in the downgradient vicinity of the Site, as appropriate. This
action meets the goal of protecting human health, even if the risk is hypothetical at this
time.

The existing Domestic Well Sampling Program and Contingency Plan for Alternative
Drinking Water Supply will continue to be implemented. Because of the presence of DBCP
and/or 1,2,3-TCP in groundwater as a result of agricultural uses in the vicinity of the Site,
the program will be modified as follows: Any well yielding a sample containing only DBCP
and/or 1,2,3-TCP will not be added to the Domestic Well Sampling Program or be added to
the Peripheral Well Sampling Program solely on the basis of the presence of DBCP and/or
1,2,3-TCP in the sample.

Also, a wellhead protection program will be evaluated for implementation should chemicals
known to be associated with the Site be detected above FRGs in municipal supply well
PS-102. The program would include, as necessary, one or more of the following elements:
provisions for monitoring, well rehabilitation, wellhead treatment, public notification,
blending of water supplies, or temporary shut down of the well prior to implementation of
mitigation measures.

In order to assure design, construction, and longer term maintenance of the remedy, THAN
and/or the other respondents to the Order will provide financial assurances as necessary
by selecting from among the financial assurance mechanisms set forth in 22 CCR Section
66264.143 or 22 CCR Section 66264.145, or any other relevant financial assurance
mechanisms that may be provided by the Hazardous Substance Account Act if that Act is
reauthorized.

The effectiveness of the remedy will be evaluated in each semi-annual groundwater
monitoring report following an examination of the groundwater monitoring data. In addition,
to comply with the NCP, within five years after the initiation of the remedial action, and
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every five years thereafter, a full review will be made of the remedy to confirm that the
remedy remains effective in protecting human health and the environment. The five-year
review will include an evaluation that the remedy is functioning as planned, that the
necessary operation and maintenance is being performed, and that the institutional
controls are in place and are protective. The review may take place sooner than five years
if project conditions indicate the need. If the review finds that the remedy is not effective,
then the review will include recommendatlons to ensure that the remedy becomes
effective, identify milestones toward achieving protectiveness, and provide a schedule for
THAN to accomplish the necessary tasks.

7.4.2 _ Justification of Selected Alternative

The preferred remedial action alternatwe mcludes all of the soil and groundwater
components required by DTSC in its 6 August 1993 letter to THAN, and meets all of
DTSC's revised soil and groundwater performance objectives (see Section 7.2.2). This
alternative is also preferred for the following reasons:

1. The selected alternative is protective of human health and the environment.
Implementation of the soil capping portion of this alternative will substantially reduce
the potential exposure to chemically-affected soil. Connections to the city water
system, groundwater use restrictions and wellhead treatment, if warranted, will
substantially reduce potential exposure to chemically-affected groundwater. This
alternative will provide for environmental protection by eliminating exposure to
chemically-affected surface soils, preventing potentiai contamination of surface
runoff, and reducing any future threat to groundwater quality beneath the Site.

If required, implementation of the onsﬂe/nearsnte and/or offsite contingent
groundwater extraction system would increase the degree of protection of public
health and the environment by adding the capability to contain, remove, and, if
necessary, treat chemicals known to be associated with the Site in onS|te/near5|te
and/or offsite groundwater in excess of appropriate chemical-specific FRGs, as well
as adding the capability to contain, remove, and treat DBCP in onsite/nearsite
and/or offsite groundwater should resaturation of onsite A-zone soils result in an
increase in DBCP concentrations in onsite and nearsite groundwater above an
action-specific FRG for DBCP (which would be based on the regional background
level of DBCP to be measured at and around the time of A-zone resaturation).

Monitored natural attenuation should be effective in attenuating the movement of
chemicals in groundwater. If an evaluation of monitored natural attenuation shows
that it is not effective, implementation of the onsite/nearsite and/or offsite contingent
groundwater control measures would effectively prevent the migration of
chemically-affected groundwater off THAN's property. Ailthough some of the
chemicals identified in soil are relatively mobile and have the potential for future
migration to groundwater, their potential for future migration is considered small
because soil vapor extraction and treatment was effective in reducing soil
concentrations to below remedial action objectives. In addition, the soil cap will
further reduce the potential for chemical migration. Notwithstanding, the onsite and
nearsite contingent groundwater extraction and treatment system would be effective
at rapidly removing and treating chemicals before they left THAN's property were
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they to migrate to groundwater in the future.

In addition, onsite/nearsite and/or offsite groundwater extraction and treatment, if
implemented, will reduce the concentrations of chemicals known to be associated
with the Site in groundwater in excess of appropriate chemical-specific FRGs,
thereby decreasing any potential future exposure to such chemicals. However,
decreasing the chemicals known to be associated with the Site will not provide any
significant additional protection of public health and the environment in the absence
of some regional system to treat regional DBCP in groundwater in excess of its
MCL. This alternative will provide additional protection of public health and the
environment by reducing concentrations of DBCP in extracted groundwater to an
action-specific FRG for the discharge of such water.

2. The selected alternative complies with ARARs. If implemented based on
groundwater data, installation of an offsite groundwater extraction system would
contain groundwater containing chemicals known to be associated with the Site in
excess of appropriate chemical-specific FRGs. in addition, an onsite and nearsite
contingent groundwater extraction system would contain, remove, and treat
groundwater containing chemicals known to be associated with the Site in excess of
chemical-specific FRGs. However, groundwater extraction under this alternative
would not likely reduce the concentration of DBCP in groundwater to its MCL.

Accordingly, even though chemicals known to be associated with the Site in excess
of chemical-specific FRGs may be potentially removed slightly faster by combining
the onsite and nearsite contingent and offsite groundwater control measures
included in this alternative, groundwater could not be returned to a quality
acceptable for drinking water purposes due to the regional presence of DBCP in
groundwater. Extraction of groundwater would act as a barrier to migration of
chemicals associated with the Site. However, unless necessary to prevent
migration, groundwater extraction offers little benefit in risk reduction relative to
monitored natural attenuation.

Pumping to achieve capture or removal of groundwater affected by chemicals
known to be associated with the Site would also result in extraction of groundwater
affected by regional, non-point sources of DBCP. The regional DBCP could create
a burden on treatment technologies, capacities, and discharge options; however,
the groundwater treatment system would be designed to reduce DBCP levels in
extracted groundwater to concentrations that will meet an action-specific goal for
the discharge of such water. The initial indications are that 1,2,3-TCP is a regional
pollutant similar to DBCP, and will be handled similarly.

Soil capping would also provide some control on the time estimated to attain
chemical-specific groundwater FRGs . This measure would minimize the infiltration
of rainfall and the potential migration of chemicals from soil fo groundwater No
location-specific ARARs are invoked by this alternative. Action-specific ARARs
associated with wellhead protection and groundwater treatment systems will be
met.
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3. The selected alternative provides long-term effectiveness and permanence. In
addition to the effectiveness and permanence of soil capping and wellhead
treatment (if implemented), this alternative would effectively remove and reduce the -
concentrations of chemicals associated with the Site which affect onsite, nearsite,
and offsite groundwater in excess of chemical-specific FRGs. Because of the
regional presence and apparent ongoing source of DBCP, the natural attenuation
feature of the groundwater component will not likely be effective in reducing
concentrations of DBCP in groundwater to its MCL. In addition, initial indications
are that 1,2,3-TCP is a regional pollutant similar to DBCP, and is likely present at
concentrations that would be considered a health concern. It also may not be
possible to reduce 1,2,3-TCP concentrations to acceptable levels by natural
attenuation if there is a regional source.

The onsite and nearsite contingent groundwater extraction component of this
alternative would also be effective in the capture, removal, and treatment of DBCP
in onsite groundwater should resaturation of the onsite A-zone soils resuit in an
increase in the DBCP concentration in onsite or nearsite groundwater above an
action-specific FRG for DBCP (which would be based on the regional background
level of DBCP to be measured at and around the time of A-zone resaturation).
Although pump and treat has been demonstrated to be an effective technology for
aquifer restoration, because of the regional presence of DBCP, the onsite and
nearsite contingent and offsite groundwater control measures included in this
alternative would not likely be effective in reducing concentrations of DBCP in
groundwater to its MCL without additional regional treatment. Consequently,
groundwater would not be returned to its beneficial use as a drinking water supply,
and future use of this water would likely require additional treatment for the removal
of DBCP.

Routine groundwater monitoring would provide adequate controls to evaluate
reductions in chemical concentrations or potential migrations of chemically-affected
groundwater. Operation, Maintenance, and Monitoring (OM&M) functions, if active
groundwater extraction were implemented, would include monitoring of the
groundwater treatment equipment, and routine maintenance of pumps and
equipment.

4. The selected alternative reduces toxicity, mobility, and volume of chemicals.
Past actions by THAN (including source removal by soil extraction and soil vapor
extraction) have resulted in an overall reduction in the toxicity, mobility, and volume
of site-related chemicals found in environmental media. Soil capping would further
significantly reduce the mobility of chemicals in soils beneath the cap.

The toxicity and volume of chemicals in groundwater eventually will be reduced.
Monitored natural attenuation will result in reduction of the toxicity and volume of
chemicals in groundwater. And, if necessary, the addition of the contingent onsite,
nearsite, and/or offsite groundwater remediation systems would result in further
reduction of the toxicity, mobility, and volume of chemicals detected in offsite
groundwater. However, the combining of contingent groundwater extraction and
treatment systems, without additional regional treatment, is not likely to significantly

giVis-grouptadmin\job\8 A\B44083, 75\inal rapitext doc 7-35



Kennedy/Jenks Consultants

reduce the toxicity, mobility, or volume of DBCP in groundwater due to its regional
presence. Consequently, groundwater would not be returned to its beneficial use

as a drinking water supply without additional future treatment. It is important to note
that local and state agencies are developing plans to address the regional presence
of DBCP in groundwater in the eastern portion of the Fresno metropolitan area. In
addition, initial indications are that 1,2,3-TCP is a regional pollutant similar to DBCP,
and may be present at concentrations that would be considered a health concern.
Wellhead treatment, if implemented, would also reduce the toxicity, mobility, and
volume of chemically-affected groundwater. The only treatment residual created by
this alternative is spent GAC which can be regenerated in most cases.

. The selected alternative would provide short-term protection of human heaith.

Workers will be protected from potential exposure to chemicals through
implementation of a health and safety program including air monitoring and
personal protective equipment.-

Implementation of this alternative involves only minor surface grading and should
not create a significant risk to onsite workers. Dust abatement measures in
conjunction with a program of air monitoring and personal protective equipment
should adequately protect workers from exposure to dust containing chemicals. No
risk to the community is anticipated during construction of the soil cap because
issues such as dust abatement for community protection will be addressed in health
and safety and other pre-construction planning documents. Protection of the
community during offsite construction activities associated with the groundwater
extraction system (if necessary) can be accomplished through a program of traffic
control and access restriction to work areas.

. The selected alternative is implementable. This alternative is implementable

using conventional construction technologies for soil, and monitored natural
attenuation for groundwater. In addition, if the contingent groundwater extraction
portion of the remedy is necessary, it can be implemented with conventional well
drilling technologies, or modifications to existing wells. All groundwater treatment
equipment is readily available, if necessary. However, there are limitations
associated with the extraction, treatment, and discharge of groundwater in an area
affected regionally by DBCP. Pumping rates needed to achieve capture and
removal of groundwater affected by chemicals known to be associated with the Site
in excess of appropriate chemical-specific FRGs would also result in the capture
and removal of groundwater affected by regional DBCP. If pumping rates are
increased to shorten the time necessary to reduce concentrations of chemicals from
the Site in groundwater to chemical-specific FRGs, greater volumes of groundwater
containing regional DBCP would be extracted and treated. The regional DBCP
could create a burden on treatment technologies, capacities, and discharge options.
However, the contingent groundwater treatment system would be designed to
reduce DBCP concentrations in extracted groundwater to concentrations that will
meet an action-specific goal for the discharge of such water.

Implementation of this alternative may require agency coordination for offsite
construction activities, and could be affected by the ability to acquire land or
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negotiate easements. Offsite work would likely require an encroachment permit (for
work in public rights-of-way), a grading permit, and traffic control. Installation of
extraction piping may require the temporary closure of public streets and rerouting
of traffic.

7. The selected alternative is cost effective. Capital costs associated with .
installation of the cap include direct costs such as construction (labor and materials)
costs, and indirect costs such as engineering design, permitting, and construction
supervision. If effective, the monitored natural attenuation component of Alternative
12 is the most cost-effective means of reaching FRGs in groundwater. If extraction
of groundwater for containment is necessary, then the cost cf Alternative 12 is
comparable to the other alternatives that inciude active groundwater remediation.
Capital costs for the contingent combined onsite and nearsite and offsite
groundwater extraction system include well installation, installation of pumps and
discharge piping, and groundwater treatment equipment. Capital costs also include
costs associated with deed restrictions and groundwater use restrictions.

OM&M costs include periodic inspection and maintenance of the cap, groundwater
monitoring (including monitored natural attenuation), agency oversight fees, and, if
the groundwater extraction systems are implemented, maintenance of the
groundwater extraction systems, possible treatment costs (such as regeneration of
spent activated carbon), and energy costs.

A range of three costs were estimated for this alternative, depending on the actual
component implemented for groundwater: A) monitored natural attenuation, if this is
shown to be effective, B) onsite/nearsite and offsite groundwater extraction for
containment, without treatment, and C) onsite/nearsite groundwater extraction and
treatment. The costs for other components, such as installation of the soil cap and
groundwater monitoring, are the same for each variation. The estimated total
capital expenditure for Alternative 12 ranges from $2,800,000 to $3,500,000 (see
Tables 7-7, 7-10, and 7-13). The estimated 30-year present worth of annual OM&M
costs ranged from $4,600,000 to $7,600,000 (see Tables 7-8, 7-11, and 7-14 for
OM&M costs). Using a 5 percent discount rate, the combined 30-year present
worth ranged from $7,400,000 to $11,100,000 (see Tables 7-9, 7-12, and 7-15).

Although the preferred alternative may be less expensive than some of the other
alternatives considered in the FS, it was nevertheless selected because it satisfies
all of the DTSC's refined soil and groundwater performance objectives. The
alternative addresses reduction of mobility, toxicity, and volume of chemicals in
environmental media, and the achievement of FRGs. Actual costs for the final
remedy will depend on several factors, including, for example, the identification of
the specific elements of the soil and groundwater components (which will occur in
the remedial design phase) and the length of time required to meet the soil and
groundwater performance objectives. A major cost consideration is whether
monitored natural attenuation will be effective in reducing chemical concentrations
in groundwater, or whether groundwater extraction will be required for containment.
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8. The selected alternative is acceptable to the regulatory agencies. The
preferred remedial action alternative is acceptable to the regulatory agencies
because it includes all of the soil and groundwater components required by DTSC
in its 6 August 1993 letter to THAN, and meets all of DTSC's refined soil and
groundwater performance objectives (see Section 7.2.2). The alternative is
protective of overall public health and the environment (both in the short-term and
long-term). The past provision of alternate water supplies has eliminated the
potential domestic water exposure pathway for residents with groundwater wells
containing chemicals known to be associated with the Site. The alternative includes
provisions for providing connections to alternate water supplies for additional
downgradient residents, as appropriate, thereby addressing a future potential
exposure pathway. Soil capping will reduce potential onsite exposure pathways.

Past actions by THAN (including source removal by soil extraction and soil vapor
extraction) have resulted in an overall reduction in the toxicity, mobility, and volume
of Site-related chemicals found in environmental media. Natural attenuation, or, if
necessary, groundwater extraction, will result in a further reduction in the toxicity,
mobility, and volume of chemicals.

The alternative was discussed with the DTSC after submittai of the initial TEFE in
1997, prior to development of this Final RAP.

9. The selected alternative is acceptable to the community. The draft RAP was
reviewed by the community during the 30-day public comment period. The
preferred remedial action alternative was acceptable to the community.

7.4.3 Potential impacts on the Environment

DTSC has performed an initial study environmental analysis in accordance with the
California Environmental Quality Act (CEQA), California Public Resources Code, Sections
21000 et seq. Because DTSC concluded that the project will not result in potential
environmental impacts that cannot be mitigated during implementation of the remedial
design, a negative declaration has been issued.

7.4.4  Consistency with Federal and State Statutory and Regulatory Requirements

This RAP, and the selection of the preferred remedial action alternative, has been
prepared to comply with federal and state statutory and regulatory requirements, including
the National Contingency Plan, 400 CFR Part 300, and the factors identified in

Section 25356.1(d) of the California Health and Safety Code. The state factors are

identified below, together with references to sections of this RAP that contain the pertinent
information:

» Consideration of health and safety risks posed by conditions at the Site
(Section 7.4.7).

 Evaluation of the effect of chemicals known to be associated with the Site on
beneficial uses of threatened resources (Section 6).

gi\is-group\admin\job\84\844083, 75Vinal rapitext.doc 7-38



KennedyJenks Consultants

» Evaluation of the effect of chemicals known to be associated with the Site on the
reasonable availability of groundwater resources for present, future and probable
beneficial uses (Section 6).

» Consideration of site-specific characteristics, including hydrogeology, the potential
for offsite migration of hazardous substances and background contamination levels
(Section 4.2).

+ Consideration of cost-effectiveness of alternative remedial action measures
(Section 7.3.4.7).

+ Evaluation of potential environmental impacts of alternative remedial action
measures (Sections 7.3.4.1 and 7.3.4.5).

7.4.5 Administrative Requirements

Activities to implement the preferred remedial action alternative at the Site will continue to
be performed under the regulatory oversight of DTSC. As necessary, other permits will be
obtained.

CERCLA provides that onsite response actions may proceed without obtaining federal,
state and local permits (Section 121(e) of CERCLA). This permit exemption allows the
response actions to proceed in an expedient manner, free from potentially lengthy delays

“associated with regulatory agency proceedings. This permit exemption applies to all

administrative requirements, whether or not they are actually "permits". A similar permit
exemption is provided under the State Hazardous Substance Account Act which provides
that, to the extent consistent with RCRA, the DTSC may exclude from the hazardous waste
facilities permit process those portions of any removal or remedial action conducted entirely
onsite which meet certain criteria, including that the action is selected and carried out
pursuant to an approved remedial action plan, and that the remedial action plan complies
with all applicable rules and regulations (California Health and Safety Code

Section 25358.9).

7.4.6 __ Offsite Treatment of Hazardous Materials

Construction of any below grade conveyance systems through onsite soils may generate
soils requiring offsite management. Chemical analysis of any excavated soils will be
performed to facilitate disposal. It is not anticipated that hazardous wastes will be
generated during construction of the offsite portion of the groundwater remediation system,
if necessary.

Granular activated carbon (GAC) may be used to remove organic chemicals from the
extracted groundwater prior to discharge. The GAC system is a closed system which
serves to protect human health and the environment at the Site. The GAC has a finite
capacity for adsorbing chemicals from the extracted groundwater. The system will be
monitored and as the GAC becomes spent, it will be periodically replaced with fresh GAC.
The spent GAC will be removed and transported offsite to a permitted carbon regeneration
facility. As necessary, the spent carbon or other hazardous wastes will be managed in
accordance with the appropriate requirements for generation, transportation and treatment
of hazardous waste as set forth in 22 CCR, Sections 66262, 66263 and 66264.
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7.4.7 __ Health and Safety Plan

Health and Safety Plans have been developed to address previous investigation and
remediation activities at the Site. The preferred remedial action alternative will be
implemented according to site-specific Health & Safety Plans to be generated prior to
implementation of remedial actions. Contractors and consultants retained by THAN to
implement the preferred remedial action alternative will be required to prepare Heaith &
Safety Plans that address protection of workers, the adjacent community and the
environment during the remediation activities. The Health & Safety Plans will be consistent
with applicable federal and state occupational health and safety standards for hazardous
waste operations (29 CFR 1910.120 and 8 CCR 5192).

Consultants and contractors working at the Site will be required to complete the 40-hour
health and safety training in accordance with the state and federal hazardous waste
operations standards. In addition, contractors will be required to provide properly trained
and licensed operators for hazardous equipment such as earth moving equipment.

Mitigation measures to protect the community during earthmoving activities may include
access controls such as fences and posting of warning signs. Dust control measures will
also be employed during the earthmoving activities. The construction supervisor will be
responsible for preventing unauthorized personnel from entering work areas during
construction. THAN will use fact sheets and public meetings to inform the local community
about the activities and to request cooperation in safely completing the remedial activities.
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8 IMPLEMENTATION SCHEDULE
The following schedule of events was associated with implementation of the project:
Activity ' Date
Remedial Action Plan ,
THAN — Submittal of Draft RAP 3 May 1999
DTSC - Adoption of Draft RAP as final pending 30 June 1899
incorporation of required revisions
THAN -~ Submittal of Final RAP 12 July 1999
California Environmental Quality Act
DTSC - Final Revision of Draft CEQA Documents 10 May 1999
DTSC - Preparation of Final CEQA Documents 30 June 1999
DTSC - Filing of Notice of Determination 30 June 1999
Public Participation
Start Public Comment Period 14 May 1999
DTSC ~ Public Meeting 26 May 1999
End Public Comment Period 14 June 1999
DTSC — Completion of Responses to Comments 30 June 1999
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9 OPERATION, MAINTENANCE, AND MONITORING (OM&M) REQUIREMENTS
9.1 Description of Ongoing and Future OM&M Activities

Future remedial activities regarding the Site will involve the operation, maintenance and
monitoring (OM&M) of several systems and remedial components. These OM&M activities
are generally discussed in the following sections. A more detailed OM&M plan will be
prepared during the remedial design phase.

8.1.1 _ Groundwater Sampling, Monitoring and Maintenance

THAN has been performing sampling and monitoring of groundwater in accordance with
provisions of the Order.

THAN will continue to perform groundwater sampling and monitoring under the Order
pending approval of an OM&M Plan to be prepared and submitted during the remedial
design phase. Once the remedial design and OM&M plan are approved, groundwater
sampling, monitoring and maintenance will be performed in accordance with the schedule
set forth in the approved OM&M plan. Groundwater sampling, monitoring and reporting will
be performed to allow THAN, the DTSC and others to evaluate the effectiveness of the soil
and groundwater components of the preferred remedial action alternative in meeting FRGs.

The proposed OM&M plan will update the current groundwater sampling and monitoring
plan under the Order. The OM&M plan will also establish criteria for possible future
modifications of various elements of the monitoring and remedial systems, including, for
example, adjustment of the number and location of groundwater monitoring wells and
extraction wells, groundwater sampling frequency, analytical protocols for testing of
groundwater samples and groundwater extraction rates.

The OM&M plan will provide for the continued submission of reports which present the
results of the groundwater sampling and monitoring program. In accordance with CERCLA
Section 121(c), a comprehensive review of monitoring and sampling data will be performed
after five years of operation and every five years thereafter.

9.1.2 Natural Attenuation Monitoring

In addition to groundwater sampling and analysis of chemicals of concern, groundwater
samples collected from selected monitoring wells will be analyzed for organic and
geochemical parameters to support the occurrence of natural attenuation of chemicals of
concern. The organic and geochemical parameters that may be monitored and the
purpose for including them, are presented below:

s Parent Compounds and Breakdown Products: The most direct measure of
reductive dechlorination is the decline in parent compounds and the appearance of
more fully degraded breakdown products. For the THAN site, because parent
concentrations are currently very low, the breakdown products may be present at
even lower concentrations and therefore difficult to measure.

e Dissolved Oxygen: If dissolved oxygen (DO) is present in groundwater at a
concenfration greater than 1 to 2 milligrams per liter (mg/!), aerobic conditions exist
and aerobic respiration can occur. Anaerobic conditions are the favorable
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environment for reductive dechlorination; therefore, DO concentrations below 1 mg/l
indicate potential anaerobic conditions.

+ Oxidation-Reduction Potential: Oxidation-reduction potential (ORP or Eh) is a
measure of electron activity and is an indicator of the relative tendency of a solute
to accept (gain) or transfer (lose) electrons. An ORP close to zero or negative is
likely indicative of an anaerobic environment. ORP is of qualitative value and can
be used to help validate other measurements.

« Sulfate (S0.%) and Sulfide: Sulfate can be used as an electron acceptor, and is
therefore an indicator, along with produced sulfide, of anaerobic biodegradation.

« [ron: lron Ill (ferric) can act as an electron acceptor during biological transformation
of chlorinated compounds. In this process, Iron Il is reduced to Iron Il (ferrous).
High iron Il concentrations in downgradient groundwater compared to upgradient
monitoring points can be used as an indicator of anaerobic respiration.

+ Total Organic Carbon: Total organic carbon (TOC) is a measure of organic matter.
TOC is useful to evaluate whether there is an adequate electron donor supply to
support reductive dechlorination and co-metabolism of chiorinated compounds.

+ pH, Specific Conductance and Temperature: These three parameters are
typically monitored during routine quarterly groundwater monitoring events and
therefore will be part of this protocol. Groundwater pH can be influenced greatly by
microbial activity because both aerobic and anaerobic respiration produce excess
hydrogen ions, which increase the hydrogen ion activity, decreasing the pH.
Specific conductance is a measure of the ability of a solution to conduct electricity
and is directly related to the concentration of dissolved ions and particles in
solution. Conductivity increases as ionic concentration increases. Temperature
affects the solubility of oxygen and concentrations of other geochemical
parameters. Temperature also affects microbial metabolism rates, with slower
biodegradation occurring at lower temperatures.

e Alkalinity: Provides an indication of the buffering capacity of the water and the
amount of carbon dioxide dissolved in the water. Carbon dioxide is an end product
of biodegradation. Increased alkalinity is indicative of carbon dioxide production due
to mineralization of organic compounds.

« Nitrate (NO3): Used as an electron acceptor. Produced only under aerobic
conditions.

» Nitrite: Product of nitrate reduction. Produced only under anaerobic conditions and
rarely observed.

e Chloride (CI'): Provides evidence of dechlorination.

Because of the use of monitored natural attenuation in the proposed remediai alternative,
the effectiveness of the remedy will be evaluated after each sampling event, in addition to
the formal requirements for five-year reviews under the NCP.
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9.1.3  Monitoring and Sampling of Groundwater Treatment System

Should the onsite or nearsite contingent groundwater extraction and treatment option be
required, monitoring and sampling will be performed to document performance of the
treatment system, to comply with requirements for monitoring, sampling and reporting to be
set forth in the NPDES permit, as necessary, and to confirm compliarice with the action-
specific goals established for discharge of the treated groundwater. Measured parameters
may include:

Flowrate and volume of groundwater extracted from individual wells.
Flowrate and volume of groundwater through the treatment system.
Pressure as measured by gauges installed on the system.

Flowrate of air discharged from the air-stripping tower (if instailed).

HPON =

Samples of extracted and treated groundwater will also be collected and analyzed
periodically to evaluate the efficiency of the groundwater treatment system and to provide
an estimate of the mass of each chemical of concern removed from the aquifer through
operation of the extraction and treatment system. The treatment system will also be
inspected to identify signs of deterioration or wear. Preventative maintenance activities will
also be performed according to schedules recommended by the equipment manufacturer.

9.1.4 _ Monitoring and Maintenance of the Cap

Inspection of the cap will be performed in accordance with a schedule to be developed
during the remedial design phase to confirm the integrity of the cap and to evaluate the
continued effectiveness of the access controls (e.g., fencing) and institutional controls
(e.g., land use restrictions) established in part, to prevent damage to the cap. Monitoring
and maintenance activities will be performed to evaluate the effectiveness of the cap in
meeting DTSC's refined performance objectives regarding migration of chemicals of
concern to other media. Monitoring parameters may include soil moisture and visual
evidence of subsidence or soif loss. lrrigation will be performed as necessary to maintain
the vegetated portions of the cap.

9.2 Estimate of Duration of OM&M Activities

For the purposes of cost estimating and in accordance with CERCLA guidance, THAN has
assumed that groundwater monitoring, and possible extraction and treatment will continue
for thirty years following implementation of the remedial option. Operation and
maintenance personnel will continue to conduct OM&M activities to optimize system
performance and to comply with monitoring requirements. The scope of the OM&M plan
may be revised as Site conditions change and actual remediation effectiveness is
evaluated. Maintenance of the protective cap and the fencing to control access are
anticipated to continue during the 30 year period.

9.3 Estimated Cost of Conducting OM&M and Source of Financing

The estimated present worth cost of OM&M for the preferred remedial action aiternative
over a 30-year period is approximately $4.6 million to $7.6 million based upon the
parameters and assumptions for Alternative 12. The cost of remedial actions is expected
to be borne by THAN and other responsible parties. THAN will also obtain the necessary
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financial assurance mechanism, as necessary, to comply with appropriate federal and state
requirements governing implementation of the final remedy.

9.4 Description of Measures to be Taken to Assure Continued OM&M Activities

THAN will provide sufficient financial assurance to ensure that future OM&M activities will
be adequately supported financialily.

9.5 Description of Measures to Provide for Remediation of Contamination if
Discovered in the Future

If previously unknown contamination at the Site is discovered or if future releases should
occur, DTSC may require the responsible parties to implement additional remedial
measures which are necessary for the protection of human health and the environment. As
discussed in Section 7.4.1, existing A-zone monitoring wells will be monitored on a regular
basis for the presence of groundwater. If groundwater is encountered, water samples will
be collected and analyzed as part of the groundwater monitoring program. If samples from
the B-zone, or samples from the A-zone (if it becomes resaturated) confirm that
concentrations of chemicals known to be associated with the Site exceed FRGs, then a
contingency plan will be developed and submitted to DTSC for approval. The contingency
plan will consider options that could include groundwater containment by extraction and
either infiltration of untreated extracted water or treatment.  An action-specific FRG for
DBCP would be established based on an evaluation of background groundwater quality
conditions at and around the time of A-zone resaturation.

As required by CERCLA, THAN will prepare information for five-year regulatory agency
reviews to evaluate the effectiveness of the remedial activities. The five-year reviews will
provide a regulatory mechanism for modifying the remedial activities if the monitoring data
indicate the activities are not effective in meeting DTSC's refined soil and groundwater
performance objectives.
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TABLE 1-1

Comparison of RAP and Proposed Plan Elements
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

1 INTRODUCTION ] Site identification - site name and iocation
List of lead and support agencies
Purpose of the proposed pian

2 EXECUTIVE SUMMARY

3 DETAILED DESCRIPTION OF SITE CHARACTERISTICS Site background
3.1 Site History Description of site
3.2 Physical Description of the Site History of waste generation and disposal

Major contaminants of concern
Contaminated media
Extent of contamination

4 SUMMARY OF REMEDIAL INVESTIGATION FINDINGS Scope and role of response action
4.1 Geological Investigation of the Site Description of lead agency's overall strategy for remediating the site and how the response
4.2 Hydrogeological Investigation action being considered fits into that strategy.

4.3 Air Investigation
4.4 Biological Investigation
5 POTENTIAL RISKS POSED BY CONDITIONS AT THE SITE Summary of site risks

Contaminated media
Chemicals of concern
Exposure pathways
Potentially exposed population
Environmental risks
Discussion of consistency of preferred alternative with statutory requirements

6 IMPACT ON PRESENT, FUTURE, AND PROBABLE BENEFICIAL USES
OF RESOURCES
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TABLE 1-1

Comparison of RAP and Proposed Plan Elements
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

7 SUMMARY OF REMEDIAL ACTION FEASIBILITY STUDY Summary of Alternatives
7.1 Overview of Feasibility Study Description of remedial action alternatives evaiuated in detailed analysis of the FS,
7.2 Summary of ARARs and Remedial Action Objectives including a discussion of engineering and treatment components, estimated present-
7.3 Discussion of Remedial Action Alternatives worth cost of construction, operation, and maintenance for the alternatives,
7.4 Preferred Remedial Alternative ) implementation times, and ARARs associated with the alternatives.
7.4.1 Description of the Preferred Remedial Action Alternative The evaluation of alternatives and the preferred alternative
7.4.2 Justification of Selected Alternative Identification of preferred remedial action alternative
7.4.3 Potential Impacts on the Environment Discussion of nine criteria used to evaluate the alternatives
7.4.4 Consistency with Applicable Federal and State Statutory Comparison of preferred alternative to other alternatives
and Regulatory Requirements Rationale for choosing the preferred alternative
7.4.5 Administrative Requirements Description of consistency of preferred alternative with statutory requirements
7.4.6 Offsite Treatment of Hazardous Materials Statement of support agency's concurrence or nonconcurrence with the preferred
7.4.7 Health and Safety Plan alternative
8 IMPLEMENTATION SCHEDULE
9 NON-BINDING PRELIMINARY ALLOCATION OF FINANCIAL

RESPONSIBILITY
10 OPERATION, MAINTENANCE, AND MONITORING (OM&M)
REQUIREMENTS
COMMUNITY PARTICIPATION Notice of dates of public comment period
Notice of time and place for public meeting(s)
Location of administrative record files and information repositories and hours of
availability
Names, phone numbers and addresses of the lead and support agency personnel who will
receive comments or supply additional information
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Timeline of the Sampling and Remedial Activities Undertaken by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75

Page 1 0of 3

1981 Borings 1-17 drilled and sampled Status Report - THAN Remedial
Program (JHK 1984b)
Monitoring Wells 1-6 installed and sampled®
Initiation of off-site domestic well sampling®
1982 Offsite deep borings 6B, 18B and 19B installed and sampled = THAN Progress - Report #6, Phase 1l
Assessment Plan, (JHK 1982)
1983 Soil Borings 20-28 drilled, and sampled Status Report - THAN Remedial
Program (JHK 1984b)
Monitoring Wells 29-32 installed, no samples collected
Soil Borings 33-49 drilled and sampled
1984 Soil Borings 50-69 drilied and sampled Status Report - THAN Remedial

Monitoring Well 70 installed and sampled

Soil Borings 71-74 drilled and sampled

Monitoring Wells 75-77 installed; no samples coliected

Deep Soil Borings 78-83 drilled and sampled

Soil Borings 87-107 drilled and sampled

Deep Borings 109 and 110 drilled and sampled

Excavation of Landfill Area, and 2 cisterns, in Drainage
System A and surrounding soil and 1 cistern in Drainage
System B

Demolition of portions of the Formulation Plant

Demolition of Tanks

Composite Grid samples of Shallow Soil collected, (C-1
through C-74), identified as CSS1-CSS74 in database

Perimeter Borings 111-121 drilled and sampled

Deep Borings 122-136 drilled and sampled

Borings 134 and 135 drilled and sampied near Drainage
System B

Program (JHK 1984b)

Air Monitoring conducted during excavation activities

"Air Monitoring Report" Status Report -
THAN Remedial Program: Appendix E
(JHK 1984b)
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Timeline of the Sampling and Remedial Activities Undertaken by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75

)i
Drainage System Exploration Program: sludge & soil

Page 2 of 3

1985 Prainage System Exploration Program
samples from septic systems (JHK 1986)

Monitoring Wells 138-140 installed, no samples collected Preliminary Soils Characterization
Report, (K/J/C 1988)

Borings 141-144 drilled and sampled

Monitoring Well 145 installed and sampled Preliminary Soils Characterization
Report, (K/J/C 1988)

Soil Borings 146-148 drilled and sampled

1987 Phase 1 Groundwater Investigation, Monitoring Well clusters
149-154 installed and sampled®

1988 Groundwater investigations: 1 Hydropunch boring for water Interim Remedial Investigation, THAN
samples and Monitoring Well 155BO installed and sampled site, 15 August 1988, Appendix A-1, RI

Report, (K/J/C 1993)
Onsite air sampling completed Structures Demolition Completion
Report, Attachment B, Appendix A-2,
Building Materials Sampling conducted RI Report, (K/J 1993)

1989 Soil Borings 156-180 drilled and sampled, Soil Borings Expedited Remedial Investigation at
(OB1-OB4) drilled and sampled in the orchard, 13 Cone THAN Site, Technical Memorandum,
penetrometer holes investigated, 43 soil gas samples and 9 (K/J/C 1989)
vapor extraction wells installed '

Structures Demolition Project: five onsite structures Structures Demolition Completion

demolished and several portions of the site excavated; Report, Attachment B, Appendix A-2, Rl

Verification soil samples collected from each excavation Report, (K/J 1992)

prior to closure

Air Monitoring completed at the perimeter of the THAN site "Site Perimeter Monitoring for Airborne

during above mentioned excavations Pesticides THAN Site" (letter from
Harding Lawson Associates to K/J/C,
June 20, 1989)

1990 Phase lIAll Groundwater Investigation completed involving Phase IV/Ill Groundwater Investigation
the installation of 4 well clusters (MW-181-184)® Report, (K/J/C 1991)

Monitoring Wells 185B0O, 186BO and 155C1 were also
installed and sampled
Six vapor extraction wells VX-7 - VX-12 were installed

1991 Additional Soil Borings drilled and sampled, Borings 187-198 RI Report, (K/J 1993)

drilled and sampled for metal, and borings 199-201 were
drilled and installed as vapor extraction wells
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TABLE 3-1

Timeline of the Sampling and Remedial Activities Undertaken by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 30f 3

1992 Draft Remedial Investigation (RI) Report submitted to DTSC

Draft Risk Assessment (RA) submitted to DTSC

Underground Storage Tank removed and soil samples RI Report, (K/J 1993)
collected
Draft Feasibility Study (FS) submitted to DTSC

1993 Final RI, RA and FS Reports submitted to DTSC Rl Report (K/J 1993)

FS Report (SEACOR 1993)
Final Draft RA Report (Environ 1993)
Shallow soil sampling conducted by DTSC on 8 December Report on Shallow Soil Sampling

1993 (SEACOR 1994)
1994 Soil sampling along Drainage System H Removal Action Workplan (SEACOR
1996)
1995 Confirmation soil sampling after closure of SVE systems Closure of SVE Systems (K/J 1996)
1996 Final Health Risk Assessment submitted to DTSC (1/31/96) Environ 1996
1997 Confirmation soil sampling after removal of Drainage Removal Action Report (Chaney 1997)
Pt System H

Notes:

(a) Since 1985, groundwater monitoring wells have been sampled quarterly. Prior to 1985, the wells were sampled from one to
three times annually. Since June 1996, groundwater monitoring is conducted semiannually.

(b) The domestic wells were sampled from one to five times annually prior to 1985 and were sampled on a regular semiannual
basis beginning in 1985. Since the extension of the Fresno municipal water supply to this area, the number of domestic wells
that are sampled varies.
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KennedyJenks Consultants

TABLE 3-2

Key Reports Regarding the THAN Site

HAN Site, Eastern Fresno County, California
K/J 844083.75

Page 1 of 4

Preliminary Report (Phase | Preliminary Report) 10/3(%1 Soil and water analytical results from borings 1-17 and wells 1-6; listing of chemicals
known to have been formulated or processed between 1959-1981.
Report (2 volumes): Groundwater Results and Updated Report 04/22/83 Reports to RWQCB regarding results in Phase ll-A and 11-B Assessment Program.

April 1983

Soils Investigation Report

01/84 - 04/84

Includes shallow soil sampling results for borings; includes physical testing results for
borings 65 and 66 to a depth of 25 feet; includes sampling results in cistern area.

Report: Estimate of Mobility of Selected Pesticides in Soil 04/11/84 Summary and evaluation of various pesticides through 5 ft of clean soil, with and without
an impervious cap.

Interim Report - THAN Remedial Program 08/03/84 Summarizes the soils characterization data and remedial actions available or completed as
of report date.

Status Report - THAN Remedial Program 11/29/84 Summarizes soils characterization, describes remedial activities completed in summer,
describes various remedial program elements, summarizes air quality monitoring results.

Concept Report: Proposed System for Groundwater 02/08/85 Conceptual description of proposed groundwater treatment system discharge system

Remediation at the THAN Site compatibie with extraction system described in 02/12/85 Feasibility Assessment Report.

Feasibility Assessment of Hydrodynamic Groundwater 02/12/85 Describes hydrogeologic conditions at site, assesses feasibility of halting migration of

Containment at the THAN Site, Fresno County, California organic constituents offsite, groundwater flow computer model.

Concept Report: Proposed Interim Remedial Measure Program 05/85 Conceptual description of proposed interim remedial measures program.

at the THAN Site

Report: Remedial Investigation and Interim Remedial Measure 07/10/85 Provides address inventory for drinking water wells, provides drinking water sampling

Documents program and contingency plan, provides bibliography of reports, provides rationale for
termination of excavation activities, summarizes QA/QC procedures.

Report. Remedial investigation and Interim Remedial Measure 08/02/85 Provides updated address inventory; past program for alternate drinking supply; interim

Documents groundwater remediation program engineering design; air monitoring and source control
contingency plan worker safety, community safety and contingency plans; partial list of
pesticides and other substances handled at site; soif characterization work plan;
groundwater assessment work plan.

Report: Remedial Investigation and Interim Remedial 08/19/85 Analysis of drainage at the THAN site.

Measure Documents

Report: Remedial Investigation and interim Remedial Measure 09/03/85 Provides final address inventory community well inventory; information required for

Documents processing discharge requirements; community retations plan; and feasibility study work
plan.

Response to Agency Comments Regarding Remedial 12/13/85

Investigation, Interim Remedial Measure Documents

aN

3-2.doc
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TABLE 3-2

Key Reports Regarding the THAN Site
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 4

Final Report: Drainage System Exploration Program 2/12/86 Describes underground drainage systems investigation.

Community Relations Plan 02/86 Describes Community Relations activities.

Kennedy/Jenks/Chilton Draft Feasibility Study, Tasks 1 and 2, 07/86 Submitted in accordance with DTSC Remedial Action Order Docket No. HSA 84/85-001

THAN, Fresno County, California and RWQCB Cleanup and Abatement Order as reissued July 17, 1985.

Report: "Preliminary Groundwater Characterization: Summary 12/16/86 Characterization of existing groundwater and hydrogeologic data

of Data Assimilated to Date, Volumes One and Two."

Work Pian for Phase | of Groundwater Assessment 3/09/87 Submitted in Accordance with DTSC Imminent and Substantial Endangerment Order
Docket No. HSA 86/87-020 ED, Section V.D.9.

Quality Assurance Project Plan 05/06/87 Plan for characterization of soil and groundwater quality in the vicinity of the THAN site.

Submitted in accordance with DTSC Imminent or Substantial Endangerment Order Docket
No. HSA 86/87-020 ED, Section V.D.2. '

Sampling and Analysis Plan 05/06/87 Describing the Sampling Protocol to be employed during Phase | field activities.

Draft Remedial Investigation/Feasibility Study Workplan 05/87 Submitted to DTSC for comments in accordance with DTSC imminent or Substantial
Endangerment Order Docket No. HSA 86/87-020 ED.

Phase | Ground Water Assessment Summary Volumes |, li 11/18/87 Summarizes field activities and the hydrogeologic and water quality data collected during

and It THAN's Phase | Ground Water Assessment. The Phase | Groundwater Assessment

Summary report was submitted to DTSC in accordance with Section V.E.1. of DTSC
Determination of Imminent or Substantial Endangerment and Remedial Action Order,
Docket No.HSA 86/87-020 ED, dated January 23, 1987, as amended May 8, 1987.

Preliminary Soil Characterization Report Summary of Data 05/18/88 Summarizes chemical analyses performed on soil samples collected from the THAN site
_Assimilatedto Date from 1981 to July 1987. :

Quality Assurance PTOJed Plan 07/27/88 Revises draft report submitted on 05/06/87.

Investlgatlon Derived Residuals Management Plan 09/08/88 Establishes appropriate procedures and protocol for the containment, sampling, and
disposal of residuals expected to be generated during the Site Remedial Investigation.

Draft Structures Demolition Plan 10/03/88 Describes the scope, schedule, engineering, and administrative controls proposed by
THAN for the proposed structures demolition and soil excavation activities.

Air Monitoring Plan 12/05/88 Describes the monitoring, sampling and analyses for airborne chemicals that will be

conducted at the fenced perimeter of the THAN site during the demolition and excavation
phases of the structures demolition project (note that this report is bound with the other
12/88 reports listed below).

Site Heaith and Safety Pian 12/16/88 Establishes general health and safety protocol for Kennedy/Jenks/ Chilton personnel at the
THAN site (note is bound with the other 12/88 reports listed).
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TABLE 3-2

Key Reports Regarding the THAN Site
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75

Page 3 of 4

Dust and Vapor Control Workplan 12/22/88 Describes dust/vapor control methods to be used during all work associated with asbestos
removal, structures demolition, soil backfill/ compaction, and transport ioading at the
THAN site (note that this report is bound with the other 12/88 reports listed).

Transportation Plan 12/23/88 Describes procedures for safe and proper transportation of waste materials to CWM's
Kettleman Hills Class | Treatment and Disposal Facility (note that this report is bound with
the other 12/88 reports listed).

Description of Soil Vapor Extraction Pilot System 10/90 Describes the pilot program of soil vapor extraction to remove xylenes, ethylbenzene and
other volatile and semivolatile compounds in the former solvent storage area.

__Draft Public Participation - Community Relations Plan 12/90

Public Patrticipation - Community Relations Plan 1/92

Preliminary Draft Remedial Investigation Summary Report and 3/30/92 Summary of remedial investigation and response actions performed by THAN. Includes

Appendices (Volumes 1 - 8) evaluation of the nature and extent of chemicals in environmental media and fate and
mobility of chemicals.

Preliminary Draft Multipathway Health Risk Assessment Report 3/92 Evaluates the risks to human health and the environment based on the data from the RI

_and Appendices (Volumes | - 1I1) report.

Preliminary Draft Feasibility Study Report 6/5/92 Develops and evaluates alternatives for remedial action based on appropriate, relevant and
applicable requirements.

Public Participation - Community Relations Plan 10/92

Response to Agency Comments - Revised Draft Remedial 1/30/93

Investigation Summary Report

Draft Feasibility Study Report (Revised) 1/31/93

Final Remedial investigation Summary Report and Appendices 5/28/93

(Volumes 1 - 8)

Feasibility Study Report 6/30/93

Final Draft Health Risk Assessment (Volumes | - I} 7/29/93

Summary of Results December 1993 Shallow Soil Sampling 2/23/94 Describes the results of the shallow soil sampling conducted by DTSC on 8 December "

and Analysis Conducted by Department of Toxic Substances 1993.

Control

Preliminary Draft Remedial Action Plan 3/22/94

Final Health Risk Assessment 1/31/96 Evaluates potential health risks of chemicals of concern.
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TABLE 3-2

Key Reports Regarding the THAN Site
Draft Remedial Action Pian, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 4 of 4

Recommendation for Permanent Closure of Soil Vapor 9/16/96 Evaluates the effectiveness of the two soil vapor extraction systems at the Site and

Extraction Systems in the Former Laboratory and Solvent recommends permanent closure of both systems based on the evaluation.

Storage Areas.

Removal Site Evaluation Engineering Evaluation/Cost Analysis, 10/4/96 Develops a workplan for removal of drainage system H and pesticide impacted soils in the

and Workpian for Pesticide-Affected Soil Removal vicinity of drainage system H.

Report of Removal Action Drainage System “H" 11/5/97 Describes the actions performed to remove drainage system H and pesticide impacted
soils in the vicinity of drainage system H. _

Draft Technical and Economic Feasibility Evaluation 4/30/97 Presents the technical and economic feasibility of achieving the proposed final remediation
goals (PFRGs)

Response to Agency Comments on Preliminary Draft Remedial 5/13/98 Provides responses to regulatory agencies comments on the Preliminary Draft Remedial

Action Plan Action Plan submitted on 3/22/94. '

Response to Agency Comments on Draft Technical and 5/14/98 Provides responses to regulatory agencies comments on the Draft Technical and

Economic Feasibility Evaluation Economic Feasibility Evaluation.
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Jk TABLE 3-3
Chemicals Detected in Soil Samples Collected Onsite and Offsite(a’, Post-Excavation™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2
1 1,2-Dichloroethane 41 Endosulfan i
2 1,2 4-Trichlorobenzene"’ 42 Endosulfan Sulfate
3 2,45T 43 Endrin
4 2,45TP 44 Endrin Aldehyde
5 2,4-D 45 Ethion
6 2-Methyl Naphthalene 46 Ethyl Benzene
7 2-Nitrophenol 47  Fluoranthene
8 Acetone 48 Guthion
9 Aldrin 49 Heptachlor
10 o-BHC 50 Heptachlor Epoxide
11 Arsenic 51 Hexachlorobenzene
12 Benzene 52 Hexachlorobutadiene®™
13 Benzo(a)anthracene 53 Indeno(1,2,3-CD)Pyrene
14 Benzo(a)pyrene 54 Isophorone
o~ 15 Benzo(b)fluoranthene 55 Lead
16 Benzo(GHl)perylene 56 Lindane
17 Benzo(k)fluoranthene 57 Malathion
18 ~ Beryllium 58 MDE
19 p-BHC 59 Mercury
20 Chiordane 60  Methoxychlor
21 Chloroform 61 Methyl Parathion
22  Chromium 62 Naphthalene
23 Chrysene 63  Nickel
24 Copper 64 Parathion
25 Cyanide 65 PCNB
26 Dacthal 66 Phenanthrene
27 DBCP 67 Phorate
28 DDD 68 Phosalone
29 DDE 69 Pyrene
30 DDT 70 Tetrachloroethene
31 DEF 71  Toluene
32 &-BHC 72 Toxaphene
33 Di-n-octyl-phthalate 73 _ Trichloroethene
34 Diazinon 74  Trifluralin
35 Dicofol® 75 Xylenes
36 Dieldrin 76 Zinc
37 Dinoseb 77  Zytron
o 38 Diphenamid

39 Disulfoton

40 Endosulfan |
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TABLE 3-3

Chemicals Detected in Soil Samples Collected Onsite and Offsite‘a’, Post-Excavation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

NOTES:

(a) This table presents the chemicals analyzed for and detected in samples of remaining soil collected on or off the
Site in Eastern Fresno County currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site"). The
chemicals are listed in alphanumeric order.

(b) Post-excavation data set excludes results from samples collected from soil which was subsequently excavated
and removed. The post-excavation data set includes soil samples collected from unexcavated areas of the Site
as well as samples collected from soils remaining on or off the Site after excavation activities were completed.
Information regarding chemicals detected in excavated soil is presented in the Rl Report (K/J 1993).

{c) Unless otherwise noted the Source is the RI Report, Table 5-5, K/J 1993.

(d) Source: Report on Removal Action Drainage System “H" (Chaney 1997).

(e) Source: Shallow Soil Sampling Results (SEACOR 1994).
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TABLE 34

Chemicals Detected in Groundwater Samples Collected from Onsite and Offsite Wells®
Preliminary Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

1 1,1,1-Trichloroethane 41 Dieldrin

2 1,1,2-Trichloroethane 42 Dimethoate

3 1,1,2,2-Tetrachloroethane 43 Diphenamid®

4 1,2-Dichloroethane" 44 Dinoseb"

5 1,2,3-Trichloropropane 45 Endosulfan |

6 1,4-Dichlorobenzene' 46 Endosulfan I

7 2,4-DB 47 Endosulfan Sulfate

8 24-DP 48 Endrin

9 «-BHCY 49 Endrin Ketone'

10 Aldrin 50 Ethyl Benzene"

11 Arsenic® 51 Ethylene Dibromide
12 g-BHC 52 Heptachlor

13 Barium 53 Heptachlor Epoxide
14 Benzene™" : 54 Hexavalent Chromium™
15 Bicarbonate™ 55 Iron™

16 bis-(2-ethylhexyl) phthalate 56 Lead

17 Boron(e) 57 Lindane'

18 Bromacil 58 Magnesium'

19 Bromodichloromethane'® 59 Malathion"’

20 Bromoform® 60 Manganese'

21 Butyl Benzyl Phthalate 61 MBAS (Foaming Agents)*
22 Cadmium™ 62 Mercury™®

23 Calcium®™ 63 Methyl Parathion

24 Captan 64 Methylene Chloride

25 Carbon Tetrachloride 65 Nitrate'®

26 Carbonate' 66 Parathion

27 Chlordane 67 PCNB"

28 Chloride"™ 68 Pentachlorophenol®""
29 Chloroform" 69 Potassium®

30 Copper® 70 Silica®

31 5-BHC® 71 Sodium™

32 Dalapon™? 72 Sulfate®

33 DBCP™ 73 Tetrachloroethene

34 DDD (2,4) 74 Toluene"

35 DDE (4,4) 75 Trichloroethene

36 DDT 76 Trichlorofluoromethane
37 DEF 77 Trifluralin

38 Di-N-Butyl Phthalate 78 Trivalent Chromium™
39 Diazinon 79 Xylenes"

40 Dicofol 80 Zinc®
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TABLE 3-4

Chemicals Detected in Groundwater Samples Collected from Onsite and Offsite wells®
Preliminary Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 2 of 2

NOTES

(a) This table presents the chemicals analyzed for and detected in groundwater samples collected from monitoring,
domestic and irrigation wells on or off the Site currently owned by T H Agriculture and Nutrition, L.L.C. ("the
Site"). Unless otherwise noted, this table incorporates analytical data for groundwater samples which have
been collected since January 1987 through September of 1991. Analytical data collected prior to January 1987
{marked with superscript (c) were taken from historical concentration tables in the analytical report:
Groundwater Analyses, November 1987 Monitoring Well Sampling, THAN, Eastern Fresno County, California,
J.H. Kleinfelder, April 15, 1988.

{b) The numbers are provided for the reader's convenience.

(c) Analytical data for these chemicals include results collected prior to January 1987,

(d) These chemicals were detected in groundwater samples collected after September 1991.

(e) Analytical data for these chemicals were obtained from inorganic compound analytical results since
December 1981.

(f) These chemicals were detected once but not confirmed in subsequent samples.

(g) Dalapon was detected in a groundwater sample collected on 5 December 1997 from monitoring well 155 BO.
The reported value was assigned a “Y” qualifier by the laboratory, indicating significant disagreement between
results by the primary and secondary columns of the measuring instrument. Based on available data, this is
the first time Dalapon has been detected in a THAN groundwater sample.

(h) Pentachlorophenol was detected as a non-target analyte in a groundwater sampile collected on 17 October
1995 from Monitoring Well 152 C1. An estimated value was reported (0.08 pg/l) which was less than the
reported detection limit (0.1 ug/l).
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TABLE 3-5

Monitored Zones and Associated Wells'®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1of 1

Onsite
A (shallow) 8 5, 75, 77-A1 (replaced well 77), 138, 139, 140, 145, 155-A1
B (intermediate) 4 77-B1, 904, 155-B0, 186-B0
Offsite
A (shallow) 9 29-A, 30-A, 31-A, 32-A, 76, 151-A1, 152-A1, 153-A1, 154-A1
B (intermediate) 17 29-B, 30-B, 31-B, 32-B, 905, 149-B1, 150-B1, 151-B1,
152-B1, 153-B1, 154-B1, 181-B1, 182-B1, 183-B1, 183-B2,
184-B1, 185-B0
C (deep) 11 149-C1, 150-C1, 151-C1, 152-C1, 153-C1, 154-C1, 155-C1,
181-C0, 182-C1, 183-C1, 184-C1
D (deep) 4 181-D1, 182-D1, 183-D1, 184-D1
Notes

(a) The Site, located in Eastern Fresno County, is currently owned by T H Agriculture & Nutrition, L.L.C. (the "Site")

and is defined by the area included within the Site fence boundary. Monitoring Well locations are shown on
Figures 3-4 and 3-5.

(b) Well construction data is not available for this well. Based on information on Wel! 905, it is considered most
likely to be screened in the B zone.

Source: Rl Report, Table 3-4, K/J 1993.
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~
TABLE 3-6
List of Domestic and Agricultural Wells Sampled by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 3
Domestic Wells Currently Sampled

916 1598 North Temperance 1006 6262 Belmont
939 7099 East McKinley 1007 6252 Belmont
943 7209 East Pine 1008 6222 Belmont
976 6635 East Floradora 1009 6196 Belmont
980 6901 East Olive 1010 6201 East Olive
984 6585 East Harvey 1011 7230 East Pine
986 1220 North Armstrong 1013 7190 East Pine
990 East Harvey near Armstrong 1017 7027 East Olive
991 6686 East Harvey 3001 7198 East Pine
1005 6691 East Olive 3002 1761 North Hornet

L Domestic Wells Previously Sampled
901 1571 North Temperance 926 7083 East Dennett
902 1635 North Temperance 927 2291 North Temperance
903 2044 North Temperance 928 2335 North Temperance
906 6932 East Floradora 929 6857 East Cambridge
907 6866 East Floradora 930 1903 North Temperance
908 6672 East Floradora 931 1839 North Temperance
909 6849 East Floradora 932 2044 North Temperance
910 6891 East Floradora 933 7298 East McKinley
911 1691 North Temperance 934 7298 East McKinley
912 1617 North Temperance 935 7298 East McKinley
913 1525 North Temperance 936 2236 North Temperance
914 6910 East Olive 937 1871 North Temperance
915 6888 East Olive 938 2216 North Armstrong
917 1628 North Temperance 940 1852 North Temperance
918 1556 North Temperance 940B 1852 North Temperance
919 1524 North Temperance 941 6920 East Olive
920 6941 East Cambridge 942  (Now Well No. 905)
921 1601 North Hornet 944® 6618 East Conejo

~ 922 1653 North Hornet 945® 6302 East Clemenceau
923 1698 North Hornet 946® 6882 East Mountain View
924 7419 East Pine 947® 13282 South Fowler

925 7234 East Olive 948® 3681 East Mountain View
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TABLE 3-6

List of Domestic and Agricultural Wells Sampled by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 2 of 3

Domestic Wells Previously Sampled

949® 5720 East Mountain View 987 6271 East Harvey

950® 12709 South Sunnyside 988 6227 East Harvey

951® 6269 East Nebraska 989 6226 East Harvey

952® 13904 South Fowler 992 6566 East Harvey

953® 6534 East Saginaw 994 6650 East Olive

954® 6634 East Saginaw 993 1927 North Temperance

955® 12475 South Fowler 995 1595 North Temperance

956 6724 East Clemenceau 996 6822 East Floradora

957 6652 East Mountain View 997 6804 East Floradora

958 6552 East Olive 998 6766 East Olive

959 6668 East Olive 999 1702 North Temperance

960 6704 East Olive 1000 6546 East Harvey

961 6858 East Olive 1001 1250 North Armstrong

962 6874 East Olive 1002 6632 East Harvey

963 6811 East Olive 1003 6644 East Harvey

964 6745 East Olive 1004 6672 East Harvey

965 6737 East Olive - 1012 7272 East Pine

966 6655 East Olive 1021 6754 East Harvey

967 7509 East McKinley 1024 6762 East Belmont

968 6730 East Olive 1026 Ashburns Market, Belmont & Temperance

969 1338 North Armstrong 1027 6709 East Belmont

970 6423 East Olive 1028 6381 East Belmont

971 6649 East Floradora 1032 6170 East Belmont

972 1754 North Temperance 1033 5879 East Belmont

973 6811 East Floradora 1034 1283 North Fowler

974 6731 East Floradora 1037 6165 East Olive

975 6699 East Olive 1038 6158 East Floradora

977 6612 East Olive 1039 6082 East Floradora

978 7763 East McKinley 1042 6709 East Belmont

979 6915 East Olive 2014 5975 East Tulare

981 1090 North Armstrong 2015 5951 East Tulare

981A 6645 East Harvey 2031 6374 East Kings Canyon

982 6729 East Olive 2038 341 North Temperance

983 1448 North Armstrong 2045 6761 East Belmont

985 6584 East Harvey 2048 7375 East Belmont
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TABLE 3-6

List of Domestic and Agricultural Wells Sampled by THAN
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 3 of 3
Domestic Wells Previously Sampled
3000 1755 North Armstrong 3004 1545 North Hornet
3003 7466 East Pine 3005 1239 North Temperance

Note:

(a) Wells 944 through 957 are located in the City of Selma area.
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Chemicals Detected in Soil Samples Collected from Borings Located Offsite
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

TABLE 4-1

K/J 844083.75

Kennedy/Jenks Consultants

(a)

Page 1 of 3

111 1 East Dieldrin 0.01 608, 614, DBCP
113 1 East Dieldrin 0.01 608, 614, DBCP
116 3 South Dieldrin 0.01 608, 614, DBCP
117 1 South Dieldrin 0.03 608, 614, DBCP
117 3 South Dieldrin 0.03 608, 614, DBCP
118 1 South Dieldrin 0.02 608, 614, DBCP
119 1 South DDE 0.09 608, 614, DBCP
119 1 South DDT 0.26 608, 614, DBCP
119 1 South Dieldrin 0.41 608, 614, DBCP
119 1 South Endosulfan | 0.02 608, 614, DBCP
119 1 South Endosulfan 1 0.71 608, 614, DBCP
119 1 South Endosulfan sulfate 0.21 608, 614, DBCP
119 1 South Toxaphene 0.92 608, 614, DBCP
119 3 South DDT 0.05 608, 614, DBCP
119 3 South Dieldrin 0.09 608, 614, DBCP
119 3 South Endosulfan | 0.01 608, 614, DBCP
119 3 South Endosulfan Il 0.13 608, 614, DBCP
119 3 South Endosulfan sulfate 0.05 608, 614, DBCP
120 1 South DDE 0.06 608, 614, DBCP
120 1 South DDT 0.23 608, 614, DBCP
120 1 South Dieldrin 0.05 608, 614, DBCP
120 1 South  Endosulfan | 0.06 608, 614, DBCP
120 1 South Endosulfan Ii 0.97 608, 614, DBCP
120 1 South Endosulfan sulfate 0.13 608, 614, DBCP
120 1 South Toxaphene 0.52 608, 614, DBCP
120 3 South Dieldrin 0.03 608, 614, DBCP
120 3 South Endosulfan | 0.07 608, 614, DBCP
120 3 South Endosulfan I 0.62 608, 614, DBCP
120 3 South Endosulfan sulfate 0.11 608, 614, DBCP
120 3 South Toxaphene 0.32 608, 614, DBCP
121 1 South Dieldrin 0.02 608, 614, DBCP
0OB-2 2 West DDE 0.17 8080, 8140, 8150, 8240, 8270, DBCP
0OB-2 2 West DDT 0.24 8080, 8140, 8150, 8240, 8270, DBCP
oB-2 2 West Toxaphene 0.05 8080, 8140, 8150, 8240, 8270, DBCP
OB-3 1 South DDE 0.23 8080, 8140, 8150, 8240, 8270, DBCP
OB-3 1 South DDT 0.48 8080, 8140, 8150, 8240, 8270, DBCP
OB-3 1 South DDD 0.46 8080, 8140, 8150, 8240, 8270, DBCP
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TABLE 4-1

Chemicals Detected in Soil Samples Collected from Borings Located Offsite’
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 3

OB-3 1 South Toxaphene 0.38 8080, 8140, 8150, 8240, 8270, DBCP
OB-4 2 East DDE 0.05 8080, 8140, 8150, 8240, 8270, DBCP
OB-4 2 East DDT 0.18 8080, 8140, 8150, 8240, 8270, DBCP
OB-4 2 East Toxaphene 0.17 8080, 8140, 8150, 8240, 8270, DBCP
A-1® . West  DDT 0.29 8080, DBCP
A-1 - West DDE 0.53 8080, DBCP
A-1 - West DDD 0.18 8080, DBCP
A-2 - West DDT 0.05 8080, DBCP
A-2 - West DDE 0.06 8080, DBCP
RR 26 3 North DDT 29 8080
RR 27 3 North DDT 0.05 8080
149C1 Drill Northwest N/A@ N/A 601, 608,DBCP
Cuttings®
150C1 Drill South DDE 0.14 601, 608,DBCP
Cuttings® DDT 0.1
151C1 Drill Southwest N/A N/A 601, 608,DBCP
Cuttings®
154CA1 Drill Northeast DDE 0.058 601, 608,DBCP
Cuttings” DDT 0.06
197 1 East Nickel 12 Priority Pollutant Metals, EDB, DBCP,
Zine 33 CYANIDE
197 6 East Nickel 69 Priority Pollutant Metals, EDB, DBCP,
Zinc 45 CYANIDE
197 12 East Nickel 32 Priority Pollutant Metals, EDB, DBCP,
Zine 25 CYANIDE
198 1 East Nickel 33 Priority Pollutant Metals, EDB, DBCP,
Zinc 25 CYANIDE
198 6 East Cyanide 0.1 Priority Pollutant Metals, EDB, DBCP,
Nickel 7 CYANIDE
198 12 East Zinc 14 Priority Pollutant Metals, EDB, DBCP,
Nickel 19 CYANIDE

Zinc K)|
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TABLE 4-1

Chemicais Detected in Soil Samplés Collected from Borings Located Offsite'®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 3

Notes:

(a)

(b)

(c)
(d)
(e)
(f)

(9)

This table presents analytical results of samples collected from soils located outside the boundaries of the 5-acre parcel in
eastern Fresno County, currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site"). This table lists only the chemicals
detected in samples collected offsite.

Borings 111 through 121 were collected at depths of 1 and 3 feet in September 1984. Borings OB1 through OB4 were
collected at three depths between 1 and 6 feet on 15 March 1989. Borings RR 26 and 27 were collected on 1 March 1989 at
a depth of 3 feet.

Location directions are relative to the boundaries of the Site.

Analytical detection method used to evaluate samples.

Borings A-1 and A-2 were collected from property located at the corner of Temperance and McKinley Avenues. Depths of
samples are unknown. Data is from a 28 December 1990 letter from Mr. Kevin Shaddy of the California Department of
Health Services to Mr. Timothy Casagrande of the Fresno County Environmental Health Department.

Samples from drill cuttings collected and analyzed in October 1987 during these monitoring well installations. Depth of
sample is not estimated.

N/A = Not Applicable.

Source: RI Report, Table 5-76, K/J 1993
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TABLE 4-2

Statistical Analysis of Chemicals Detected and Confirmed
in Soil Samples Collected From Zone 1 (0 - 1 Foot)
Onsite and Offsite®™, Post-Excavation'™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

DBCP 0.18 0.006 11 90 12
Arsenic 33 5.4 12 12 100
Dieldrin 35 57 22 7% 28
Lead 55 10 9 12 75
DDD 270 43 35 79 44
DDE 600 67 63 79 80
DDT 2,900 380 65 80 81
Toxaphene 7,900 150 21 78 27
Ethylbenzene 0.04 0.098 3 4 75
Endosulfan I” 0.06 7.4 2 47 4.3
Mercury 0.06 0.02 1 12 8.3
Chiordane? 0.144 26 1 67 1.5
Xylenes 0.16 0.17 3 4 75
Endosulfan Sulfate” 0.21 7.5 2 47 4.3
Endosulfan I1” 0.97 5.4 2 66 3.0
Malathion 1.156 0.10 11 77 14
PCNB 1.81 0.25 3 25 12
DEF 4.45 0.20 13 67 19
Ethion 10 0.24 12 67 18
Methyl parathion 20 0.40 12 67 18
Copper 29.5 15 12 12 100
Chromium 52.1 20 12 12 100
Parathion 86 2.1 28 77 36
Nickel 143 26 12 12 100
Zinc 154 38 12 12 100
Trifluralin 188 4.9 33 70 47
Diphenamid 4,997 68 11 77 14

Guthion 1.14 0.64 1 66 1.5
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TABLE 4-2

Statistical Analysis of Chemicals Detected and Confirmed
in Soil Samples Collected From Zone 1 (0 - 1 Foot)
Onsite and Offsite™, Post-Excavation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
‘ K/J 844083.75 Page 2 of 2

Notes:

(a)
(b)

(c)
(d)

(e)
)

This table presents analytical results for samples collected from soils on or off the Site in Eastern Fresno
County currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site").

Post-excavation data set excludes results from samples collected from soil which was subsequently excavated
and removed. The post-excavation data set includes soil samples collected from unexcavated areas of the Site
as well as samples collected from soils remaining on or off the Site after excavation activities were completed.
This table presents chemicals detected and confirmed.

Arithmetic mean is calculated using the sum of detected concentrations and one half of the detection limit if a
chemical was not detected.

Every time a chemical was reported as not detected by an analysis, the value of the reported detection limit
was entered in the database tables. Note that the reported detection limit was used in calculating the
arithmetic mean. In some cases marked with superscript “f” very high detection limits were reported resulting
in arithmetic means being larger than the maximum detected concentration.

Percent detects = (Number of detects / Number of Times Analyzed) * 100

Detection limits of soil samples vary. Due to occasional high detection limits, the arithmetic mean is greater
than the maximum concentration for this chemical.

Source: Rl Report, Table 5-14, K/J 1993
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TABLE 4-3

Statistical Analysis of Chemicals Detected in Soil Samples Collected Onsite and Offsite” , Post-Excavation™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 1 of 4

MDE 0.002 0.002 0.002 1 1 100.0 001 7.0 6
Dacthal 0.03 0.006 0.001 7 7 100.0 016 12.0 1
Mercury 0.06 0.012 0.01 2 36 56 187 1 6
Diazinon 0.09 0.056 0.03 4 692 0.6 003 4.0 1
Cyanide 0.1 0.027 0.03 1 36 2.8 198 1 6
Phorate 0.09 0.061 0.03 1 601 0.2 R-102 16.0 1
2,4,5-T 0.1 0.071 0.05 3 193 1.6 157 25.0 6.
Acetone? 0.11 3.9 0.01 14 18 77.8 079 20.0 5
Endrin aldehyde” 0.12 0.51 0.03 1 294 0.3 096 22.0 1
Zytron? 0.196 0.98 0.03 7 566 1.2 001 2.0 6
2,4,5-TP 0.2 0.07 0.05 5 195 2.6 179 30.0 3
Benzene! 0.2 0.28 03 1 389 0.3 144 30.0 6
Di-n-octy! phthalate? 0.2 099 0.3 1 181 0.6 ci7 16.0 6
Chioroform 0.25 0.23 0.25 27 379 7.1 079 20.0 5
Aldrin 0.27 0.74 0.03 14 778 1.8 110 20.0 4
Disulfoton 0.35 0.08 0.03 3 300 1.0 DIN26 20.0 3
2,4-D 0.4 0.08 0.05 6 193 3.1 171 25.0 1
Toluene 0.59 0.28 0.3 5 389 1.3 175 35.0 4
Beryllium 0.64 0.17 0.1 9 36 25.0 192 12 1
Benzo(ghi)perylene 0.7 1.26 0.3 1 180 0.6 DSG1 15.0 6
Trichloroethene 0.7 0.23 0.25 1 381 0.3 RR54 26.0 2
DBCP 0.78 0.007 0.005 55 714 7.7 R-088 8.0 1
Indeno(1,2,3-cd)pyrene® 0.8 1.3 0.3 1 180 0.6 DSG1 15.0 6
Tetrachloroethene 0.8 0.23 0.25 1 381 0.3 RR54 26.0 2
B-BHC 1 0.73 0.03 42 793 5.3 CSs19 2.0 6
Phenanthrene 1.1 0.69 0.3 1 180 0.6 DSG1 15.0 6
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TABLE 4-3

(a) )

Statistical Analysis of Chemicals Detected in Soil Samples Collected Onsite and Offsite ,Post-Excavation(b
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 2 of 4

2-nitrophenol 1.3 0.48 0.3 2 181 1.1 DIN28 10.0

3

Endosulfan 1I 1.3 0.86 0.03 11 696 1.6 DIN28 10.0 3
Heptachlor epoxide ) 182 0.75 0.03 8 795 1.0 R-136 26.0 1
Hexachiorobenzene 21 0.56 0.3 1 181 0.6 DIN28 10.0 3
Benzo(a)pyrene 23 1.3 0.3 1 180 0.6 DSG1 15.0 6
Benzo(b)fluoranthene 2.3 0.30 0.3 1 142 0.7 DSG1 15.0 6
Benzo(k)fluoranthene 2.3 1.7 0.3 1 180 0.6 DSG1 15.0 6
Endosulfan | 2.5 0.93 0.03 22 586 3.8 109 20.0 4
Heptachlor 2.7 0.74 0.03 12 782 1.5 R-136 26.0 1
Benzo(a)anthracene 3.1 1.0 0.3 1 181 0.6 DSG1 15.0 6
_Chrysene 34 0.84 0.3 1 180 0.6 DSG1 15.0 6
Naphthalene - 4 ' 0.36 0.3 2 181 1.1 RR73 29.0 2
Pyrene 4.1 070 0.3 1 180 0.6 DSG1 15.0 8
Fluoranthene 4.2 0.87 0.3 1 181 0.6 DSG1 15.0 6
Phosalone 43 0.88 0.03 2 7 28.6 DIN26 20.0 3
2-methy! naphthalene 8.2 0.40 - 0.3 3 154 1.9 RR73 29.0 2
CEthion 10 0.10 0.03 35 673 5.2 R-077 1.0 1
Endosulfan sulfate 15 0.93 0.03 10 559 1.8 R-141 20 1
Methoxychior 17 1.2 0.03 .11 590 1.9 R-001 3.0 1
Isophorone 18.5 2.1 0.3 7 181 3.9 DIN28 10.0 3
Methyl parathion 20 0.1 0.03 28 691 4.1 R-073 1.0 1
5-BHC 30 0.85 0.03 11 743 1.5 R-088 8.0 1
Copper 31.4 12 9.6 36 36 100.0 189 12 4
Arsenic 33 25 1.0 35 36 97.2 187 1 6
a-BHC 40 0.72 0.03 31 847 3.7 R-088 8.0 1
Dinoseb 41 1.6 0.5 8 222 3.6 DIN32 29.0 3
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TABLE 4-3

(a)

Statistical Analysis of Chemicals Detected in Soil Samples Collected Onsite and Offsite ,Post-Excavation‘b)

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 4

Chlordane 50 3.5 0.03 22 749 2.9 NE2 7.0 6
Lead 56 7.8 5.9 27 36 75.0 187 1 6
Endrin 60 0.79 0.03 14 837 1.7 R-088 8.0 1
Chromium 76 28 20 36 36 100.0 192 12 1
Lindane 80 0.84 0.03 44 806 5.5 R-088 8.0 1
Guthion 81.5 0.42 0.25 5 631 0.8 DIN28 10.0 3
Parathion 126 1.1 0.03 91 743 12.2 R-076 2.0 1
Nickel 143 40 19 36 36 100.0 187 1 2
Zinc 154 30 22 36 36 100.0 187 1 2
DEF 158 0.39 0.03 27 592 4.6 DIN28 10.0 3
Trifluralin 188 1.1 0.03 103 573 18.0 R-077 1.0 1
1,2-DCA 200 0.76 0.25 4 380 1.1 001 2.0 6
PCNB 207 26 0.03 96 470 20.4 C8524 3.0 1
Dieldrin 223 1.7 0.03 188 846 22.2 R-021 3.0 1
Ethyibenzene 300 3.9 0.3 34 389 8.7 199 21.0 4
DDE 600 13 0.03 337 808 417 CS8820 1.0 6
DDD 1,226 9.5 0.03 230 806 28.5 R-076 2.0 1
Malathion 2,766 3.9 0.03 42 742 57 R-032 10.0 1
DOT 4,329 73 0.04 442 883 50.1 R-074 2.0 1
Toxaphene 7,900 28 0.1 126 802 15.7 CSs816 1.0 6
Diphenamid 9,715 33 0.5 31 706 4.4 R-076 2.0 1
Xylenes 25,000 220 0.3 60 295 20.3 129 20.0 4
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Statistical Analysis of Chemicals Detected in Soil Samples Collected Onsite and Offsite® , Post-Excavation™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75 Page 4 of 4

Notes:

(a) This table presents statistical analysis for samples collected from soils on or off the Site in Eastern Fresno County currently owned by T H Agriculture &
Nutrition, L.L.C. ("the Site").

(b) Post-excavation data set excludes results from samples collected from soil which was subsequently excavated and removed. The post-excavation data set
includes soil samples collected fram unexcavated areas of the Site as well as samples collected from soils remaining on or off the Site after excavation
activities were completed. For information on chemicals detected in samples of excavated soil, see the Rl Report (K/J1993).

(c) Arithmetic mean is calculated using the sum of detected concentrations and one half of the detection limit if a chemical was not detected.

{d) Everytime a chemical was reported as not detected by an analysis, the value of the reported detection limit was entered in the database tables. Note that
the reported detection limit was used in calculating the arithmetic mean. In some cases marked with superscript (i), very high detection limits were reported
resulting in arithmetic means being larger than the maximum detected concentration.

(e) The median was calculated for a given chemical using the detected concentration values and one-half the detection limit when a chemical was not detected.
The median is the value above which half the data fall.

(f) Percent detects = (number of detects/total number of times analyzed) x100.

{g9) Boring or sample number for location of the sample from soil which contained the maximum concentration detected of a specific chemical.

(h) Study areas are assigned numbers, corresponding to Site locations as shown on Figure 3-3 and listed below.

Study Area 1 Landfill Study Area 2 Railroad Excavation
Study Area 3 Central Area Study Area 4 Solvent Storage
Study Area Drainage System A Study Area 6 Remainder of Site
(i) Detection limits of soil samples vary. Due to occasional high detection limits, the arithmetic mean is greater than the maximum concentration for these
chemicals.

Source: Rl Report, Table 5-8, K/J1993
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TABLE 44

Statistical Analysis of Cheémicals Detected and Confirmed
in Soil Samples Collected in Zone 2 (1 - 12 Feet) Onsite and Offsite"’, Post-Excavation™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Chloroform 0.021 0.17 10 150 6.7 10
Beryllium 0.64 0.21 9 24 38 12
DBCP 0.78 0.01 25 399 6.3 8
Arsenic 2.5 0.94 23 24 96 12
Lead 15.9 6.7 18 24 75 12
Lindane 80 0.64 34 439 7.7 8
Dieldrin 223 2.0 124 454 27 3
DDE 594 11 227 442 51 3
DDD 1,226 95 165 436" 38 2
Toxaphene 3,400 18 67 432 16 4
DDT 4,329 69 298 483 62 2
Disulfoton® 0.015 0.13 1 138 0.7 8
Ethyl Benzene 0.02 0.24 2 151 1.3 11
Mercury® 0.02 0.01 1 24 42 12
Dacthal 0.03 0.01 5 5 100 12
Heptachlor® 0.06 0.46 6 411 15 10
Acetone 0.08 0.02 7 8 88 5
Diazinon 0.09 0.07 4 381 1.0 4
Heptachlor Epoxide® 0.11 0.46 3 429 0.7 8
Aldrin® 0.25 0.47 8 408 2.0 2
p-BHC 1 0.47 21 415 5.1 2
2-Nitrophenol 1.3 0.48 1 63 1.6 10
Endosulfan i 1.3 0.54 5 366 1.4 10
Endosulfan | 1.7 0.58 7 271 2.6 10
Phosalone 1.72 0.45 1 4 25 2
Ethion 2.62 0.09 20 374 5.3 3
Methyl Parathion 56 0.10 11 378 29 10
Endosulfan Sulfate 15 0.62 6 254 2.4 2
Isophorone 18.5 20 1 €3 1.6 10
§-BHC 30 0.58 6 389 1.5 8
Copper 31.4 11 24 24 100 12
o-BHC 40 0.5 20 454 4.4 8
Chlordane 50 1.9 15 396 3.8 7
Endrin 60 0.56 6 450 1.3 8
Zinc 63.8 26 24 24 100 12
Chromium 75.8 32 24 24 100 12
Trifluralin 81 0.83 62 313 20 2
Parathion 126 1.5 53 420 13 2
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TABLE 44

Statistical Analysis of Chemicals Detected and Confirmed
in Soil Samples Collected in Zone 2 (1 - 12 Feet) Onsite and Offsite'”, Post-Excavation™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Nickel 130 46 24 24 100 12

DEF 158 0.59 13 335 3.9 10
1,2-Dichloroethane 200 1.5 1 151 0.7 2
PCNB 207 42 81 238 34 3
Xylenes 1,228 34 10 104 0.6 10
Malathion 2,766 6.9 27 420 6.4 10
Diphenamid 9,715 44 19 396 4.8 2
2,4,5-T 0.1 0.06 2 65 3.1 3
2,4,5-TP 0.1 0.05 2 65 3.1 5
Zytron® 0.196 0.59 7 302 2.3 2
2,4-D 0.3 0.06 2 65 3.1 8
Methoxychlor 17 1.1 10 316 3.2 3
Guthion 81.5 0.48 2 337 0.6 10
Notes:

(a) This table presents statistical analysis for samples collected from soils on or off the Site in Eastern Fresno County
currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site").

(b) Post-excavation data set excludes results from samples collected from soil which was subsequently excavated and
removed. The post-excavation data set includes soil samples coliected from unexcavated areas of the Site as well as
samples collected from soils remaining on or off the Site after excavation activities were completed. For information on
chemicals detected in samples of soil that has been excavated, see the Rl Report (K/J 1993). This table includes
chemicals detected and confirmed.

(c) Arithmetic mean is calculated using the sum of detected concentrations and one half of the detection limit if a chemical
is reported as not detected

(d) Percent detects = (number of detects / number of times analyzed) * 100

(e} Note that the reported detection limit was used in calculating the arithmetic mean. In some cases very high detection
limits were reported, resulting in arithmetic means being larger than the maximum detected concentration.

Source: Ri Report, Table 5-15, K/J 1993
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TABLE 4-5

Statistical Analysis of Chemicals Detected_in Soil Samples Collected from Zone 3 (12 Feet or Deeper)
Onsite And Offsite™, Post-Excavation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Lindane 0.12 0.15 10 288 3.5 20

Chioroform® 0.25 0.26 17 228 75 20
DBCP 0.46 0.01 19 225 8.4 15
Dieldrin 6 0.14 42 313 13 17
DDD 16 0.57 30 291 10 20
DDT 370 2.3 79 320 25 20
DDE 491 2.2 47 287 16 15
Toxaphene 2,400 9.0 38 292 13 20
Dacthal 0.002 0.002 2 2 100 36
1,2-Dichloroethane’® 0.024 0.27 3 228 1.3 22
Acetone®® 0.11 7.0 7 10 70 20
B-BHC 0.14 0.11 21 309 6.8 20
Aldrin 0.27 0.10 6 303 2.0 20
Methyl Parathion 0.33 0.04 5 246 2.0 20
Disulfoton 0.35 0.05 2 160 1.3 20
a-BHC 0.37 0.10 11 314 35 15
Trifluralin 0.5 0.05 8 190 4.2 45
5-BHC 1 0.16 5 285 1.8 20
Endosulfan Il 1 0.17 4 264 1.5 20
2-Nitrophenol 1.1 0.48 1 117 0.9 20
Endosulfan Sulfate 15 0.06 2 258 0.8 22
Heptachlor Epoxide 1.82 0.16 5 287 1.7 26
Chlordane 2.1 0.32 6 286 2.1 29
Endosulfan | 25 0.14 13 268 4.9 20
Heptachlor 2.71 0.11 6 304 2.0 26
Phosalone 4.3 1.5 1 3 33 20
Parathion 6.56 0.10 10 246 4.1 20
Ethion 6.9 0.09 3 232 1.3 45
Malathion 9.03 0.09 4 245 1.6 20
Diphenamid 10.92 0.45 1 233 0.4 26
DEF 13.34 0.12 1 190 0.5 26
Isophorone 16.6 2.1 6 117 5.1 33
Endrin 30 0.18 8 308 2.6 15
Dinoseb 41 1.8 8 148 5.4 29
PCNB 171 1.0 12 207 5.8 15
Ethyl Benzene 300 6.4 29 234 12 21
Xylenes 25,000 330 47 187 25 20
2,45T 0.1 0.08 1 127 0.8 25
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TABLE 4-§
Statistical Analysis of Chemicals Detected_in Soil Samples Collected from Zone 3 (12 Feet or Deeper)
Onsite And Offsite®, Post-Excavation®™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

2,45-TP 0.2 0.08 3 129 2.3 30

Methoxychlor 0.29 0.11 1 208 0.5 20

2,4-D 0.4 0.08 4 127 3.1 25

Toluene 0.59 0.31 5 234 2.1 35

Naphthalene 4 0.38 2 117 1.7 29

2-Methyl Naphthalene 8.2 0.45 3 29 3.0 29

Guthion 16 0.27 2 228 0.9 32

Notes:

(a) This table presents statistical analysis for samples collected from soils on or off the Site in Eastern Fresno County
currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site").

(b) Post-excavation data set excludes results from samples collected from soil which was subsequently excavated and
removed. The post-excavation data set includes soil samples collected from unexcavated areas of the Site as well as

V) samples collected from soils remaining on or off the Site after excavation activities were completed. For information on

chemicals detected in samples of soil that has been excavated, see the Rl Report (K/J 1993). This table includes
chemicals detected and confirmed.

(c) Arithmetic mean is calculated using the sum of detected concentrations and one-half of the detection limit if a chemical
was not detected.

(d) Percent detects = (number of detects / number of times analyzed) * 100

(e) Every time a chemical was reported as not detected by an analysis, the value of the reported detection limit was entered
in the database tables. Note that the reported detection limit was used in calculating the arithmetic mean. In some
cases, very high detection limits were reported resuiting in arithmetic means being larger than the maximum detected
concentration.

Source: Rl Report, Table 5-16, K/J 1993

~
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TABLE 4-6

Number of Detections in Soil Samples of Selected Chemicals in Given Concentration Ranges
Soil Samples Collected Onsite and Offsite(a'b’, Post-Excavation'
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

1,2-Dichloroethane 360 4 0 1 2 0 0 0 1 0 0 0
Acetone 18 14 0 7 6 1 0 0 0 0 0 0
alpha-BHC 838 31 0 19 5 4 2 1 0 0 0 0
Chioroform 359 27 0 8 15 4 0 0 0 0 0 0
DBCP 704 54 0 23 23 8 0 0 0 0 0 0
poT*® 883 469 0 39 59 75 85 122 70 19 0 0
delta-BHC 734 1 0 4 1 4 1 1 0 0 0 0
Dieldrin 837 188 0 37 47 50 39 14 1 0 0 0
Ethylbenzene 378 34 0 0 9 5 8 7 5 0 0 0
Lindane 797 44 0 23 12 5 1 0 0 0 0
Toxaphene 802 126 0 0 13 30 36 27 16 4 0 0
Xylenes 284 60 0 0 4 15 7 6 19 7 2 0
Notes:

(a) This table presents the number of detections for select chemicals within the concentration ranges defined.

(b} The soil samples were coilected from soils on or off the Site in Eastern Fresno County currently owned by T H Agriculture and Nutrition, L.L.C. ("the Site").
(c) Post-excavation data set excludes resuits from samples collected from soil which was subsequently excavated and removed.

(d) This is the sum of the chemicals DDD, DDE, and DDT.

Source: RI Report, Table 5-74, K/J 1993
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TABLE 4-7

Statistical Analysis of Chemicals Detected in
Groundwater Samples Collected from Onsite and Offsite Wells'™
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 3

Chlordane 0.05 0.03

1 1082 0.1
Heptachlor 0.06 0.02 1 1082 0.1
DDE (4,4) 0.07 0.03 3 1082 0.3
Captan 0.07 0.03 1 957 0.1
Aldrin 0.09 0.03 1 1082 0.1
Dicofol 0.09 0.03 1 409 0.2
Diazinon 0.18 0.03 7 534 1.3
DDT 0.16 0.03 7 1082 0.6
Endosulfan Sulfate 0.25 0.03 3 1082 0.3
Methy! Parathion 0.34 0.03 3 534 0.6
DEF 0.38 0.03 1 534 0.2
Heptachlor Epoxide 0.47 0.03 2 1082 0.2
Dimethoate 0.48 0.03 6 534 1.1
2,4-DB 0.50 025 1 294 0.3
DDD (2,4) 0.66 0.03 4 1082 0.4
2,4 DP 0.70 0.25 1 294 0.3
Parathion 0.84 0.03 2 534 0.4
Ethylene Dibromide 0.90 0.04 1 24 42
Trifluralin . 0.93 0.04 6 310 1.9
Endrin 1.0 0.03 10 1082 0.8
Trichloroethene 1.0 0.28 8 1174 0.7
Trichlorofluoromethane 1.0 0.37 2 481 0.4
Mercury® 2.0 1 4 13 31
Endosulfan 2.0 0.03 10 938 1.1
Endosulfan | 2.0 0.03 9 938 1.0
Cadmium® 2.0 1 5 56 8.9
1,1,2,2 Tetrachloroethane 23 0.29 16 1048 15
1,1,2 Trichloroethane 28 0.26 4 1174 0.3
1,1,1 Trichloroethane 28 0.26 3 1174 0.3
Bromacil 3.0 1.2 15 31 48
Malathion 3.38 0.03 2 534 0.4
1,2,3 Trichloropropane 4.7 0.48 86 365 24
Lindane™ 6.0 0.05 205 1519 14
a-BHC® 8.8 0.09 173 1477 12
§-BHC® 12 0.10 74 1348 55
Dieldrin'® 12.8 0.13 248 1425 17
Methytene Chloride 14 2.4 3 1045 0.3
Lead® 19 5.0 2 56 3.6
Hexavalent Chromium® 20 4.0 1 13 7.7
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TABLE 4-7

Statistical Analysis of Chemicals Detected in
Groundwater Samples Collected from Onsite and Offsite Wells®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 3

Tetrachloroethene 22.8 0.29 21 1123 1.9
B-BHC 23.6 0.13 40 1082 3.7
Carbon Tetrachloride 33 0.32 33 1175 2.8
Ethyl Benzene 44 0.49 2 223 0.9
Xylenes 53 0.77 2 223 0.9
DBCP® 61 1.3 1678 1876 89
1,2 Dichloroethane® 63.6 0.74 191 1378 14
Trivalent Chromium'® 13 6.0 9 13 69
Butyl Benzy! Phthalate 306 1 6 173 3.5
Bis-(2-Ethylhexyl) Phthalate 340 11 12 173 6.9
Copper? 460 11 34 205 17
Dinoseb™ 474.4 5.7 43 553 7.8
MBAS (Foaming Agent)*” 480 52 2 149 1.3
Manganese® 520 14 26 156 17
Barium® 500 210 12 13 92
Boron' 560 53 33 42 79
Zinc® 740 70 162 205 74
Arsenic® 840 18 11 78 14
Di-N-Butyl Phthalate 1,250 27 48 173 28
Diphenamid® 7,266.6 35 38 797 48
Carbonate 14,000 650 3 156 1.9
Chloroform® 16,667 98 539 1452 37
iron® 34,000 260 34 156 22
Silica® 76,000 52,000 108 110 98
Chloride® 110,000 11,000 210 213 99
Sodium® 230,000 28,000 213 213 100
Magnesium™® 100,000 18,000 212 213 100
Nitrate 100,000 35,000 164 167 98
Calcium® 140,000 43,000 212 213 100
Sulfate® 190,000 29,000 208 213 98
Potassium® 190,000 3,600 157 167 94
Bicarbonate' 639,000 200,000 170 171 99
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TABLE 4-7

Statistical Analysis of Chemicals Detected in
Groundwater Samples Collected from Onsite and Offsite Wells®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 3

Notes:

(a) This table presents the chemicals analyzed for and detected in groundwater samples collected from monitoring,
domestic and irrigation wells on or off the Site in Eastern Fresno County currently owned by TH Agriculture and
Nutrition, L.L.C. ("the Site"). This table incorporates analytical data for groundwater samples which have been
collected since January 1987 through September 1991. Analytical data collected prior to January 1987
(marked with superscript ®\were taken from historical concentration tables in the analytical report:
Groundwater Analyses, November 1987 Monitoring Well Sampling, THAN, Eastern Fresno County, California,
J.H. Kieinfelder, April 15, 1988.

(b) Arithmetic mean is calculated using the sum of detected concentrations and one half of the reported detection
fimit if a chemical was not detected.

(c) Percent detects = (number of detects = total number of times analyzed) x 100.

(d) Analytical data for these chemicals were obtained from inorganic compounds analytical results since December
1981.

(e) Analytical data for these chemicals incorporates results collected prior to January 1987.
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TABLE 4-8

Maximum Concentrations of Chemicals Of Concern in Groundwater Samples from Onsite Monitoring Wells
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Onsite A-Zone Wells

1,2-Dichloroethane 183 0138 01-Jul-85 0.9 0077 A 17-Sep-92
1,2,3-Trichloropropane 0.5 0077 A 10-Mar-93 <0.5® N/A N/A
Acetone Nm® N/A@ N/A <10 N/A N/A
Carbon Tetrachloride 79 0077 25-Oct-84 <0.5 N/A N/A
Chloroform 20,000 0077 25-Oct-84 1.7 0077 A 17-Sep-92
DBCP 81.4 0077 17-Jui-84 0.77 0077 A 15-Dec-92
Dieldrin 12.8 0006 01-Jul-84 0.35 0145 23-Jun-92
Ethylbenzene <0.5 N/A N/A <0.5 N/A N/A
Lindane 6 0006 01-Jul-81 <0.05 N/A N/A
Xylenes <0.5 N/A N/A <1 N/A N/A
a-BHC 5 0003 28-Oct-82 0.06 0077 A 23-Jun-92
5-BHC 19 0070 14-Jul-84 <0.05 N/A N/A
Onsite B-Zone Wells
1,2,3-Trichloropropane 1.4 0804 7-Jun-91 0.5 0186 BO 17-Sep-92
1,2-Dichioroethane <0.5 N/A N/A <0.5 N/A N/A
Acetone NM N/A N/A <10 N/A N/A
Carbon Tetrachloride <0.5 N/A N/A <0.5 N/A N/A
Chioroform 18 0155 BO 03-Jan-89 <0.5 N/A N/A
DBCP 1.28 0155 BO 18-Dec-89 0.1 0186 BO 26-Mar-92

Dieldrin 0.23 0904 10-Dec-90 0.21 0186 BO 18-Dec-91
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TABLE 4-8

Maximum Concentrations of Chemicals Of Concern in Groundwater Samples from Onsite Monitoring Welis
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Ethylbenzene <0.5 N/A N/A <0.5 N/A N/A

Lindane <0.05 ' N/A N/A <0.05 N/A N/A

Xylenes <0.5 N/A N/A <1 N/A N/A

o-BHC <0.05 N/A N/A <0.05 N/A N/A

§-BHC <0.05 N/A N/A <0.05 N/A N/A
Notes:

(a) Historical data includes groundwater data through September 1991 which was used in preparing the R report.

(b) The October 1991 to December 1997 results are based on data available since submittal of the Draft Rl report.

(c) In 1986, Proud Data Service obtained access to Kleinfelder data summaries, and updated the THAN groundwater database with data from July 1980 to October 1984.
Monitoring data collected before October 1984 from the same well on the same day were averaged and entered in the groundwater database used in the Ri data analysis.
These averages were replaced with the more detailed data from the Kleinfelder data summaries during this update, resulting in differences between the historical maximum
concentrations detected as reported in this table, compared with the historical maximum concentrations reported in the Ri data tables included in this report.

(d) Well from which a groundwater sample was collected that contained the maximum concentration detected for a given chemical.

{e) A concentration value preceded by a "<" indicates that the chemical was not detected at that detection limit.

(f) NM = Not measured

(9) N/A = Not Applicable
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TABLE 4-9

Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Offsite Monitoring Wells
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 4

Offsite A-Zone Wells

_1,2,3-Trichloropropane NM® N/A® N/A 0.29 0029 A 10-May-97
1,2-Dichioroethane 3.2 0030 A 25-Oct-84 <0.5@ N/A N/A
Acetone NM N/A N/A <10 N/A N/A
Carbon Tetrachloride <0.5 N/A N/A <0.5 N/A N/A
Chioroform 3,700 0031 A 25-Oct-84 <0.5 N/A N/A
DBCP 52 0029 A 18-Sep-89 0.03 0029 A 10-May-97
Dieldrin 0.64 0030 A 04-Nov-87 0.04 0029 A 10-May-97
Ethyl benzene 44 0031 A 15-Jul-88 <0.5 N/A N/A
Lindane 6.6 0030 A 20-Jul-83 <0.05 N/A N/A
Xylenes 53 0031 A 15-Jul-88 0.7 0029 A 10-May-97
o-BHC 16.4 0029 A 20-Jul-83 <0.05 N/A N/A

5-BHC 0.82 0030 A 04-Nov-87 <0.05 N/A N/A
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TABLE 4-9
Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Offsite Monitoring Wells

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 4

Offsite B-Zone Wells

1,2,3-Trichloropropane 47 0153 B1 10-Mar-91 7 0153 B1 17-Dec-91
1,2-Dichloroethane 2.2 0183 B2 04-Jun-91 2 0182 B1 25-Apr-96
0183 B2

Acetone NM N/A N/A <10 N/A N/A
Carbon tetrachloride 1 0183 B2 04-Jun-91 15 0183 B2 25-Jun-96
Chloroform 160 0182 B1 02-Oct-90 89 0182 B1 25-Jun-92
DBCP 7.1 0030 B 20-Jul-83 2.8 0153 B1 27-Mar-92
Dieldrin 1.1 0153 B1 02-Oct-90 0.71 0153 B1 17-Dec-91
Ethylbenzene <0.5 N/A N/A <0.5 N/A N/A
Lindane 0.09 0153 B1 ~ 10-Dec-90 <0.05 N/A N/A
Xylenes | <0.5 N/A ~ N/A ' 1 0151 B1 5-Apr-95
a-BHC 17.6 0029 B 20-Jul-83 <0.05 N/A N/A
5-BHC 0.03 0031 B 09-Feb-84 <0.05 N/A N/A

01-May-85
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TABLE 4-9

Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Offsite Monitoring Wells
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 4

Offsite C-Zone Wells

1,2,3-Trichloropropane 14 0151 C1 6-Jun-91 3 0153 C1 4-Apr-95
1,2-Dichloroethane 12 0153 C1 15-Apr-88 <0.5 N/A N/A
Acetone NM N/A N/A NM N/A N/A
Carbon Tetrachloride <0.5 N/A N/A <0.5 N/A N/A
Chloroform 7 0182 C1 10-Sep-91 15 0182 C1 7-Dec-97
DBCP 5.6 0153 C1 2-Oct-90 49 0153 C1 17-Sep-92
Dieldrin <0.05 N/A _ N/A <0.05 N/A N/A
Ethylbenzene <0.5 N/A N/A NM N/A N/A
Lindane <0.05 N/A N/A 0.16 0183 C1 25-Jun-92
Xylenes <1 N/A N/A NM N/A N/A
a-BHC <0.05 N/A N/A <0.05 N/A N/A

3-BHC <0.05 N/A N/A <0.05 N/A N/A
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TABLE 4-9

Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Offsite Monitoring Wells
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 4 of 4

Offsite D-Zone Wells

1,2,3-Trichloropropane <0.5 N/A N/A 0.4 0182 D1 13-Sep-94
DBCP 0.22 0181 D1 10-Mar-91 0.7 0182 D1 22-Sep-93
Notes:

(a) Historical data includes groundwater data through September 1991 which was used in preparing the Rl report.

(b) The October 1991 to December 1997 results are based on data available since submittal of the Draft Ri report.

(c) In 1986, Proud Data Service obtained access to Kleinfelder data summaries, and updated the THAN groundwater database with data from July 1980 to
October 1984. Monitoring data collected before October 1984 from the same well on the same day were averaged and entered in the groundwater
database used in the Rl data analysis. These averages were replaced with the more detaiied data from the Kleinfelder data summaries during this update,
resulting in differences between the historical maximum concentrations detected as reported in this table, compared with the historical maximum
concentrations reported in the R| data tables included in this report.

(d) Well from which a groundwater sample was collected that contained the maximum concentration detected for a given chemical.

(e) NM = Not Measured

{(f) N/A = Not Applicable

(g) A number with a "<" preceding it indicates that the Chemical was not detected at that detection limit. Except DBCP and 1,2-3-frichloropropane, the
chemicals of concern were not detected in the offsite D-Zone Monitoring Wells.
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TABLE 4-10
Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Domestic and Irrigation Wells

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Domestic/lrrigation Wells

1,2,3-Trichloropropane 1.2 0972 11-Dec-89 2 0991 17-Apr-96
1,2-Dichloroethane 7.4 0902 17-Sep-84 2.7 0911 20-Oct-95
Acetone NMm® N/A® N/A NM N/A N/A
Carbon tetrachloride 33 0972 12-Jun-89 1.1 0911 17-Jun-93
04-Apr-95
20-Oct-95
Chloroform 190 0906 01-Dec-84 100 0909 22-Jun-92
DBCP 285 0939  26-Jun-82 5.12 0943 16-Dec-91
Dieldrin 0.38 0902 13-Jun-88 0.32 0940 B 28-Jun-96
Ethylbenzene <0.59 N/A N/A <0.5 N/A N/A
Lindane 0.33 0906 01-Oct-84 <0.05 N/A N/A
Xylenes <1 N/A N/A <0.5 N/A N/A
a-BHC 0.15 0923 08-Apr-82 <0.05 N/A N/A

5-BHC 0.07 0960 30-Jan-87 <0.05 N/A N/A
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TABLE 4-10

Maximum Concentrations of Chemicals of Concern in Groundwater Samples
from Domestic and Irrigation Wells
Draft Remedial Action Pian, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes:

(a) Historical data includes groundwater data through September 1991 which was used in preparing the R! report.

{(b) The October 1991 to December 1987 results are based on data available since submittal of the Draft Rl report.

(c) In 1996, Proud Data Service obtained access to Kleinfelder data summaries, and updated the THAN groundwater database with data from July 1980 to October
1984. Monitoring data collected before October 1984 from the same well on the same day were averaged and entered in the groundwater database used in the Rl
data analysis. These averages were replaced with the more detailed data from the Kleinfelder data summaries during this update, resulting in differences between
the historical maximum concentrations detected as reported in this table, compared with the historical maximum concentrations reported in the Ri data tables
included in this report.

(dy Well from which a groundwater sample was coflected that contained the maximum concentration detected for a given chemical.

(e) NM = Not Measured

(f) N/A = Not Applicable
{g) A number with a "<" preceding it indicates {hat the Chemical was not detected at that detection limit.
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TABLE 4-11

Statistical Analysis of Organic Chemicals Detected in
Groundwater Samples Collected Onsite™
(In Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 3

24 83

0.10 145 0.031

Diazinon A 2

DDT A 0.16 2 0.031 2 35 57
Endosulfan Sulfate A 0.25 138 0.031 1 35 2.9
Methyl Parathion A 0.34 2 0.045 3 24 12.56
DEF A 0.38 140 0.040 1 24 4.2
Heptachlor Epoxide A 0.47 145 0.042 2 35 5.7
Dimethoate A 0.48 2 0.095 5 24 20.8
1,2,3 Trichioropropane A 0.50 77A 0.300 1 5 20.0
Trifluralin A 0.65 77A 0.34 1 2 50.0
DDD (2,4) A 0.66 145 0.076 3 35 8.6
Parathion A 0.84 2 0.061 2 24 8.3
Bromacil A 1.0 155A1 1.0 1 1 100.0
Trichloroethene A 1.0 139 0.930 2 38 5.3
Endrin A 1.0 145 0.11 5 35 14.3
1,1,2 Trichloroethane A 1.2 77A 0.30 2 38 5.3
Endosuifan || A 2.0 75 0.24 7 33 21.2
Endosulfan | A 2.0 75 0.24 6 33 18.2
a—-BHC? A 3.3 77 0.46 108 162 66.7
Malathion A 3.38 139 0.17 1 24 42
Lindane® A 6.0 6 0.23 106 160 66.7
8--BHC? A 12.0 77 0.59 53 163 325
Dieldrin® A 12.8 6 0.80 93 161 57.8
Bis-(2-Ethylhexyl) Phthalate A 21.8 145 1.0 1 4 25.0
Tetrachloroethene A 22.8 75 1.1 11 36 30.6
B--BHC A 23.6 139 3.0 29 35 82.9
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TABLE 4-11

Statistical Analysis of Organic Chemicals Detected in
Groundwater Samples Collected Onsite®
(In Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 3

61 2 2.981 149 161 82.6

pecpY A

1,2 Dichloroethane® A 63.6 139 5.257 51 103 495
Di-N-Butyl Phthalate A 79.8 145 28.700 2 4 50.0
Dinoseb® A 474 140 41.260 35 71 49.3
Diphenamid® A 7,266 3 181.135 37 152 24.3
Chioroform® A 16,667 77 1235.280 79 103 76.7
DDE (4,4) B 0.07 904 0.026 1 39 2.4
DDT B 0.09 140, 904 0.027 2 39 9.8
Dieldrin® B 0.23 904 0.041 4 39 9.8
Trifluralin B 0.30 155B0 0.034 1 30 3.3
pecp? B 1.28 15580, 15081 0.197 48 49 98.0
1,2,3 Trichloropropane B 1.4 904 0.326 3 23 13.0
Butyl Benzyl Phthalate B 6.8 904 5.831 1 13 7.7
Chioroform® B 18 155B0 1.174 5 39 12.8
Di-N-Butyl Phthalate B 85.3 904 9.923 2 13 15.4
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TABLE 4-11

Statistical Analysis of Organic Chemicals Detected in
Groundwater Samples Collected Onsite™”
(In Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 3

Notes:

(a)

(b)

This table presents the chemicals analyzed for and detected in groundwater samples collected from monitoring wells located on the Site in Eastern Fresno County
currently owned by T H Agriculture and Nutrition, L.L.C. ("the Site"). The Site is defined by the area included within the Site fence boundary. This table incorporates
analytical data for groundwater samples which have been collected since January 1987 through September 1991. Analytical data coliected prior to January 1987
(marked with superscript )were taken from historical concentration tables in the analytical report. Groundwater Analyses, November 1987 Monitoring Well
Sampling, THAN, Eastern Fresno County, California, J.H. Kleinfelder, April 15, 1988.
A water-bearing zone is a distinct layer of permeable deposits vertically separated from other water-bearing zones by a distinct relatively impermeable layer or
layers. The water-bearing zones designated A through D are defined as follows:

A-Zone (Shallow Zone): monitoring wells are screened between 19 and 50 feet below ground surface {(bgs);

B-Zone (Intermediate Zone). monitoring welis are screened between 57 and 77 bgs;

C-Zone (Deep Zone). monitoring wells are screened between 135 and 167 bgs;

D-Zone (Deep Zone). monitoring wells are screened between 185 and 213 bgs.
Well from which a groundwater sample was collected that contained the maximum concentration detected for a given chemical.
Arithmetic mean is calculated using the sum of detected concentrations and one-half of the detection fimit if a chemical was not detected.
Percent detects = (number of detects - total number of times analyzed) x 100.
Analytical data for these chemicals incorporates results collected prior to January 1987.

Source: RI report, Table 5-23, K/J 1993.
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TABLE 4-12
Statistical Analysis of Organic Chemicals Detected in Groundwater Samples Collected from Offsite Monitoring Welis®
(In Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 3

0.08 76 0.026

DDT A 1 49 2.0
Diazinon A 0.18 31A 0.034 4 44 9.1
Endosulfan Sulfate A 0.19 30A 0.028 1 49 2.0
Diphenamid® A 0.30 32A 0.50 1 17 09
DDD (2,4) A 0.55 31A 0.036 1 49 20
1,1,2,2 Tetrachloroethane A 0.60 30A 0.266 2 38 5.3
Dieldrin® A 0.64 30A 0.053 31 122 25
8-BHC® A 0.82 30A 0.038 17 122 14
Tetrachloroethene A 1 32A 0.30 4 40 10
Endosulfan |l A 1.1 31A 0.058 3 40 75
Dinoseb” A 1.4 30A 0.46 6 50 12
Endosulfan | A 11 31A 0.060 3 40 75
B-BHC A 16 30A 0.12 6 49 12
1,2 Dichioroethane® A 19 31A 0.33 8 98 9.2
Lindane® A 33 30A 0.061 24 122 20
pecp® A 52 29A 0.45 104 121 86
a-BHC" A 8.2 29A 0.10 25 122 21
Ethyl Benzene A 44 31A 6.3 2 9 22
Xylenes A 53 31A 7.4 2 9 22
Chloroform® A 1,450 31A 45 45 98 45
5-BHC" B 0.03 31B 0.03 3 314 1.0
DDE (2,4) B 0.06 15281 0.03 2 250 0.8
Captan B 0.07 15381 0.03 1 242 0.4
Lindane® B 0.09 153B1 0.03 2 313 0.6
Dicofol B 0.09 15381 0.03 1 153 0.7
Diazinon B 0.11 308 0.03 1 245 0.4
Endrin B 0.11 153B1 0.03 5 250 2.0
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TABLE 4-12
(a)

Statistical Analysis of Organic Chemicals Detected in Groundwater Samples Collected from Offsite Monitoring Wells
{in Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 3

B-BHC

B 0.23 31B 0.03 5 250 2.0
Trifluralin B 0.50 15481 0.05 1 152 0.7
Trichloroethene B 0.70 308 0.26 1 251 0.4
Tetrachloroethene B 1 29B 0.27 3 228 1.3
Trichlorofluoromethane B 1 318, 32B 0.39 2 154 1.3
Carbon Tetrachloride B 1 18382 0.27 7 251 28
Dieldrin® B 1.1 15381 0.06 51 313 17
1,2 Dichioroethane” B 22 18382 0.32 27 290 9.3
1,1,2,2 Tetrachioroethane B 23 15381 0.28 7 243 2.9
Bromacil B 3 15281 2.0 1 12 92
1,2,3 Trichloropropane B 47 15381 0.72 54 139 39
pBCP® B 57 15381 0.72 288 313 92
Dinoseb® B 7.68 15381 0.53 1 219 05
a-BHC? B 8.8 208 0.05 3 313 1.0
Methylene Chloride B 14 150B1 26 1 242 0.4
BIS-(2-Ethylhexyl) Phthalate B 25.6 153B1 5.7 1 74 14
DI-N-Butyl Phthalate B 92 15081 8.5 15 74 20
Chioroform™ B 160 18281 95 98 290 34
Matathion C 0.05 149C1 0.03 1 142 0.7
Dimethoate c 0.05 151C1 0.03 1 142 0.7
Heptachlor c 0.06 154C1 0.02 1 141 0.7
Aldrin c 0.09 154C1 0.03 1 141 0.7
24DB c 0.50 182C1 0.25 1 89 1.1
2,4 DP c 0.70 184C1 0.26 1 89 1.1
Trifluralin c 0.93 154C1 0.03 2 89 2.2
1,2 Dichloroethane® c 12 153C1 0.28 8 143 56
1,2,3 Trichloropropane Cc 1.4 151C1 0.40 19 80 24
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TABLE 4-12
Statistical Analysis of Organic Chemicals Detected in Groundwater Samples Collected from Offsite Monitoring wells®
(In Order of Water-Bearing Zone and Maximum Concentration)
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 3

1.7 151C1 0.27 4 144 2.8

1,1,2,2 Tetrachloroethane C

Dinoseb® c 415 150C1 0.52 1 135 07
pecp® c 58 153C1 1.0 141 141 100
Chioroform® c 7 182C1 0.60 18 143 13
Butyl Benzyl Phthalate c 36 154C1 16 5 65 7.7
BIS-(2-Ethyihexyl) Phthalate c 340 150C1 20 9 85 14
DI-N-Butyl PHTHALATE C 1,250 152C1 57 25 65 39
DBCPY D 0.22 181D1 0.08 19 26 74
Notes:

(a)

(b)

(c)
(d)
(e)
(f)

This table presents the chemicals analyzed for and detected in groundwater samples collected from monitoring wells located off the Site in Eastern Fresno County
currently owned by T H Agriculture & Nutrition, L.L.C. ("the Site"). Offsite is defined by the area outside the Site fence boundary. This table incorporates analytical
data for groundwater samples which have been collected since January 1987. Analytical data collected prior to January 1987 (marked with superscript f) were taken
from historical concentration tables in the analytical report: Groundwater Analyses, November 1987 Monitoring Well Sampling, THAN Site, Eastern Fresno County,
California, J.H. Kieinfelder, April 15, 1988.
A water-bearing zone is a distinct layer of permeable deposits vertically separated from other water-bearing zones by a distinct relatively impermeable layer or
lavers. The water-bearing zones designated A through D are defined as follows:

A-Zaone (Shallow Zone). monitoring wells are screened between 19 and 50 feet below ground surface (bgs),

B-Zone (intermediate Zone): monitoring wells are screened between 57 and 77 bgs;

C-Zone (Deep Zone): monitaring wells are screened between 135 and 167 bgs;

D-Zone (Deep Zone). monitoring wells are screened between 185 and 213 bgs.
Well from which a groundwater sample was collected that contained the maximum concentration detected for a given chemical.
Arithmetic mean is calculated using the sum of detected concentrations and one-half of the detection limit if a chemical was not detected.
Percent detects = (number of detects = total humber of times analyzed) x 100.
Analytical data for these chemicals incorporate results coliected prior to January 1987.

Source: Rl report, Table 5-24.
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TABLE 4-13

Groundwater Monitoring Results - Recent Four Rounds of Sampling®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 3

Onsite B Zone Monitoring Wells

1,2,3-Trichloropropane <0.5" N/A®) 0.06 0904 0.1 0077 B1 0.09 0186 BO
Arsenic NM® N/A 5.1 0155 BO NM N/A NM N/A
4 4'-DDT <0.05 N/A <0.05 N/A 0.02 0186 BO <0.05 N/A
MBromaciI <1 N/A <1 N/A <1 N/A 0.4 0155 BO
Dalapon? <1 N/A <1 N/A <1 N/A 1 0155 BO
DBCP <0.01 N/A <0.01 N/A <0.02 N/A 0.02 0155 B0
Offsite A Zone Monitoring Wells
1,2,3-Trichloropropane NM N/A NM N/A 0.29 0028 A NM N/A
pDBCP NM N/A NM N/A 0.03 0029 A NM N/A
Dieldrin NM N/A NM N/A 0.04 0028 A NM N/A
Toluene NM N/A NM N/A 1 0029 A NM N/A
Xylenes NM N/A NM N/A 0.07 0029 A NM N/A
Offsite B Zone Monitoring Welis
1,1,1-Trichloroethane 10 0182 B1 <0.5 N/A <0.5 N/A <0.5 N/A
1,2,3-Trichloropropane 3.5 0183 B1 1.52 0183 B1 1.1 0183 B1 0.68 0183 B1
1,2-Dichloroethane 2 0182 B1 11 0183 B2 0.8 0183 B2 0.8 0183 B2
0183 B2
4,4'-DDE <0.05 N/A <0.05 N/A 0.05 0151 B1 <0.05 N/A
44'-DDT 0.07 0182 B1 <0.05 N/A <0.05 N/A <0.05 N/A
Alachlior <0.05 N/A 0.07 0182 B1 <0.05 N/A <0.05 N/A
Arsenic NM N/A 6 0152 B1 NM N/A NM N/A
Bromacil 0.5 0152 B1 <1 N/A 0.3 0182 B1 0.2 0182 B1
Carbon Tetrachioride 0.9 0183 B2 15 0183 B2 1 0183 B2 1.1 0183 B2
Chloroform 6.8 0182 B1 8.8 0182 B1 59 0182 B1 5.1 0182 B1
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TABLE 4-13

Groundwater Monitoring Results - Recent Four Rounds of Sampling®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 3

DBCP 0.79 0183 B2 0.89 0183 B2 0.73 0183 B2 0.96 0183 B2
Dichlorodifluoromethane 35 0184 B1 <1 N/A 3.3 0184 B1 3 0184 B1
Dieldrin 0.11 0150 B1 0.11 0150 B1 0.08 0150 B1 0.1 0183 B1
0153 B1 0183 B1
Methylene Chloride 83 0182 B1 <5 N/A <5 N/A <5 N/A
0183 82 ' ' .
Trichloroethene 0.8 0182 B1 <0.5 N/A 0.3 0183 B2 <0.5 N/A
0183 B2
Offsite C Zone Monitoring Welis
1,2,3-Trichloropropane 1.1 0153 C1 0.894 0153 C1 0.8 0153 C1 0.76 0153 C1
Arsenic NM 57 0149 C1 NM N/A NM N/A
Chloroform 12 0182 C1 13 0182 C1 14 0182 C1 15 0182 C1
DBCP 25 0153 C1 2.58 0153 C1 1.4 0153 C1 1.2 0153 C1
Offsite D Zone Monitoring Wells
1,2,3-Trichloropropane <05 N/A <0.5 N/A 0.19 0182 D1 0.16 0182 D1
Arsenic NM N/A 4.2 0182 D1 NM N/A NM N/A
DBCP 0.58 0182 D1 0.59 0182 D1 0.63 0182 D1 0.37 0182 D1
Domestic and lrrigation Wells
1,2,3-Trichloropropane 2 0991 1.9 0960 1.4 0026 _ 1.3 0926
1,2-Dichioroethane 1.9 0911 23 0999 2 0911 0.8 0994
1,2-Dichloropropane <0.5 N/A 0.4 0817 <0.5 N/A <0.5 N/A
1,4-Dichlorobenzene <0.5 N/A 1.3 0979 <0.5 N/A <0.5 N/A
Arsenic NM N/A 5.8 ' 0931 NM N/A NM N/A
Bromacil 0.3 0905 <1 N/A 0.2 0905 0.2 0905
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TABLE 4-13

Groundwater Monitoring Results - Recent Four Rounds of Sampling'”
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 3 of 3

Bromodichloromethane 0.6 0939 0.3 0931 <0.5 N/A <0.5 N/A

0939
Bromoform 1.9 0939 0.9 0939 <0.5 N/A <0.5 N/A
Carbon Tetrachloride 0.9 0911 0.7 0902 <0.5 N/A <0.5 N/A
0912
Chloroform 26 0909 36 0906 29 0911 24 0994
DBCP 37 0916 2 0938 1.2 0943 17 0916
Dibromochloromethane 0.8 0939 0.6 0931 <0.5 N/A <0.5 N/A
Dieidrin 0.1 0305 0.32 0940 B 0.1 0905 0.1 0905
EDB 0.83 0980 0.75 0980 0.56 0980 0.36 0980
Lead NM N/A 8.3 1026 NM N/A NM N/A
Tetrachloroethene <0.5 N/A 0.6 0981 <0.5 N/A <0.5 N/A
Trichloroethene <0.5 N/A 0.3 0902 <0.5 N/A <0.5 N/A
0911
Notes:

{(a) This table presents data for the most recent four groundwatar monitoring events (April 1996, June 1998, May 1997 and December 1987). For additional information
refer to the Second Semiannual 1997 Groundwater Moniforing Report submitted to the DTSC on 27 May 1998 (Chaney 1998).

(b) Data are presented for chemicals that were detected at least once in the monitored groundwater zone during the four recent rounds.

(c) The maximum concentration of a chemical detected.

(d} Well from which a groundwater sample was collected that contained the maximum concentration detected for a given chemical.

(e} The June 1996 sampling round inciudes supplemental groundwater sampling conducted in September 1996,

(f) A concentration value preceded by a “<” indicates that the chemical was not detected at the detection limit.

{g) N/A = Not Applicable.

(R) NM = Not measured.

(i) Dalapon was reported at the quantitation limit in the 5§ December 1997 groundwater sample from Monitoring Well 0155 BO. The reported value was assigned a “Y”
qualifier by the laboratory, indicating significant disagreement between results by the primary and secondary columns of the measuring instrument. Based on
available data, this is the first reported detection of dalapon in a THAN groundwater sample.
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Summary of Chloroform Soil Vapor Extraction Data from Well No. 77®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

14-Mar-88
22-Mar-88
8-Apr-88
20-Apr-88
22-Apr-88
12-May-88
10-Jun-88
16-Jun-88
29-Jun-88
7-Jul-88
14-Jul-88
21-Jul-88
26-Sep-91
16-Oct-91
21-Nov-91
26-Dec-91
27-Jan-92
27-Feb-92
19-Mar-92

)
15.5
4.8
10.9
2.7
0.96
4.9
1.2
<0.00033%
0.0034
0.0027
0.0021
0.0082
<0.01
0.0021

K/j 844083.75

3-Jun-92
26-Jun-92
20-Jul-92
21-Aug-92
16-Oct-92
19-Nov-92
24-Dec-92
20-Jan-93
18-Feb-93
24-Mar-93
30-Apr-93
25-May-93
24-Jun-93
12-Aug-93
24-Sep-93
03-Nov-93
22-Nov-93
14-Dec-93
13-Jan-94

Page 1 of 1

0.0022
0.0022
<0.0004
0.0028
0.0011
0.0042
0.0013
0.0034
0.0016
0.0030
0.0033
0.0042
0.0024
0.0015
0.0017
<0.0005
0.0012
0.00091
0.00163

Notes:

(a) This table presents the analytical results for soil vapor samples collected from Well No. 77 during soil vapor
extraction operations. Groundwater Monitoring Well No. 77 was converted to a soil vapor extraction well on 14
March 1988.

(b) Chioroform analytical data for 1988 are obtained from the Draft Vapor Extraction of Chioroform Report, THAN
Site, Fresno, California, Converse Environmental Consultants California, dated 25 July 1988. Chloroform
analytical data for 1991-93 are obtained from analytical reports prepared by Environmental Analytical
Services, Inc.

(c) Chloroform concentrations are reported as parts-per-million by volume.

(d) Non-detect analytical results are reported as less than the analytical detection limit.
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TABLE 4-15

Summary of Analytical Data from the Former Solvent Storage Area
Soil Vapor Extraction System'®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

23-Apr-91 0.95 15 227 1,720 20,000
07-May-91 0.50 20 760 2.400 22 000
24-May-91 0.23 9.6 18 180 18,000
07-Jun-91 2.0 305 88 305 10,000
21-Jun-91 0.15 7.8 360 1,200 15,000
19-Jul-91 0.25 4 49 120 13,000
16-Aug-91 0.02 2.6 160 650 6,600
18-Sep-91 0.03 3.6 250 1,071 8,700
16-Oct-91 ND® 1.2 90 380 4,500
20-Nov-91 ND 1.9 180 770 7,100
26-Dec-91 0.52 1.23 110 490 6,000
04-Feb-92 0.14 2.0 210 940 11,000
27-Feb-92 ND 0.78 94 420 5,400
19-Mar-92 ND 1.3 180 780 8,500
21-Apr-92 ND 0.9 120 510 6,100
26-May-92 ND 0.77 120 490 6,000
26-Jun-92 ND 1 156 658 8,100
20-Jul-92 ND 0.5 102 440 5,500
31-Aug-92 0.91 0.36 88 390 5,200
02-Oct-92 ND 0.43 33 110 5,200
16-Oct-92 ND 0.36 93 420 5,500
19-Nov-92 ND ND 81 400 5,500
24-Dec-92 ND ND 53 250 3,200
20-Jan-93 ND ND 15 71 970
25-Feb-93 ND ND 6.7 33 450
24-Mar-93 ND 0.12 44 210 3,000
30-Apr-93 ND 0.098 23 110 1,600
25-May-93 ND 0.14 40 190 2600
24-Jun-93 0.012 0.15 24 120 1,600
04-Oct-949 ND 0.13 34 170 2,400

05-Oct-94® ND 0.13 27 130 1,600

g:\is-group\adminyjob\84A\844083.75\rap\table4-15.doc



KennedyJenks Consultants
TABLE 4-15

Summary of Analytical Data from the Former Solvent Storage Area
Soil Vapor Extraction System'®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes:

(a) This table presents the analytical results for soil vapor samples collected from the inlet to the soil vapor
extraction system in the xylenes area. Analytical data are obtained from analytical reports prepared by
Environmental Analytical Services, Inc.

(b) Analytical results are reported as parts-per-million by volume.

(c) ND = Non-detect.

(d) Results from October 1994 restart of pilot program. Results presented are for samples taken after 1,000
minutes of operation.

(e) Reported as parts per million (carbon).
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TABLE 5-1

Chemicals Included in the Health Risk Assessment
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Acetone +

a-Benzene hexachloride
B-Benzene hexachloride ¢ +
5-Benzene-hexachloride N

Bromacil * +
Carbon tetrachioride
Chloroform

Dacthal

DDD

DDE

DDT

DEF

Dibromochloropropane (DBCP)
1,2-Dichloroethane (1,2-DCA)
Dieldrin ¢ + 4 + *
Dimethoate

Dinoseb (DNBP)

Diphenamid ¢ *
a-Endosulfan

B-Endosulfan

Endrin

Ethion + )
Ethyl benzene

Lindane

Malathion

Methyl parathion
Parathion
Pentachloronitrobenzene
(PCNB)

Phosalone + +

Tetrachloroethylene ¢
Toxaphene +* + ¢

1,2,3-Trichloropropane (1,2,3- + + + ¢
TCP)

Trifluralin ' +
Xylenes

Arsenic )
Nickel

LR L B 2

L 4
<>

LR BE K BE 4

oid|e|eie
L EE BE K BE B BE 2

>
L
PS

L AR ZE 2R 2K BE L 2L 3L 4

L 3K Kk 3K 4

L

LR BE L 4
LR JE BE SR 4
L 4

LR 2L 2L 2
*>

Notes:

(a) ¢ indicates chemical was selected for purposes of quantitative risk estimates in the environmental media
listed at the top of the column.

Source: Environ 1996
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Calculated Cancer Risks
Based on a Normal Distribution of Chemicals of Concern

TABLE 5-2

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K./J 844083.75

)

KennedyJenks Consultants

Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 1x10* 8x10* 8x 10" 2x10° NA® NA NA
Offsite Workers (long-term) 1x107 4x107 1x10™ 2x10™ 7x10° 7x10° NA
Offsite Residents (aduit) 4x107 1x10%° 3x10™ 3x 10 2% 10 2x 10 5x10°
Offsite Residents (child) 1x 107 1x 107 5x10° 5x 10 2x10° 2x10° 6x 107
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 1x10™ 8x 10" 8x 10" 2x10° 4x10™* 7x10* NA
Onsite Workers (intrusive) 7x10° 4x10° 4x10* 4x10* NA NA NA
Onsite Trespassers 3x10° 7x10° 4x10° 1x10™ NA NA NA
Onsite Residents (adults) 5x10” 2x10° 1x10° 4x10° 1x10° 2x10° 4x10°
Onsite Residents (child) 2x10® 2x 10" 3x10* 6x 10 1x10* 2x10" 5x10°
Offsite Workers (long-term) 1x107 4x107 2x10* 2x 10" 9x10° 9x10° NA
Offsite Residents (adults) 4x107 1x10° 3x10™ 3x10* 3x10* 3x 10 6x10°
Offsite Residents (child) 1x10” 1x 107 5x10° 5x 10° 3x10° 3x10° 8x 107

Notes:

(a) Source: Table IX-17a. Muitipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.

(b) Not Applicable
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)

Calculated Cancer Risks Associated with Potential Exposure Pathways Based on a Lognormal Distribution of Chemicals of Concern

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

K/J 844083.75

Page 1 of 1

CURRENT LAND-USE SCENARIOS

5

Onsite Workers (long-term) 8x10° 4x10° 9x10° 6x 10° NA® NA NA
Offsite Workers (long-term) 2x10° 4x10° 2x10° 2x10° 2x10° 2x10° NA
Offsite Residents (adult) - 7x10° 1x107 3x10° 3x10° 8x10° 8x10° 2x10°
Offsite Residents (child) 3x10° 1x10° 6x 107 6x 107 8x10° 8x10° 2x 107
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 8x10° 4x10° 9x10° 6x10° 5x 10 5x10° NA
Onsite Workers (intrusive) 2x 107 8x10° 1x10° 1x10° NA NA NA
Onsite Trespassers 2x10° 3x10° 4x10° 5x10° NA NA NA
Onsite Residents (adults) 3x10° 1x 10 1x10° 2x 10" 2x10* 2x 10" 4x10°
Onsite Residents (child) 1x10° 9x10° 3x10° 2x10° 2x10° 2x10° 5x107
Offsite Workers (long-term) 2x10° 4x10° 2x10° 2x10° 3x10° 3x10° NA
Offsite Residents (adults) 7x10° 1x107 3x10° 3x10° 1x10* 1x10™ 2x10°
Offsite Residents (child) 3x10° 1x10° 6x10”7 6x107 1%x10° 1%x10° 3x10”

Notes:

(a) Source: Table IX-1a, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996
(b) Not applicable
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TABLE 5-4
. Kennedy/Jenks Consultants
Calculated Cancer Risks
Based on a Normal Distribution of DBCP
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 4x10° 2x107 2x10° 2x10° NA® NA NA
Offsite Workers (long-term) 3x 10" 2%107° 4x107 4x107 7x10° 7x10° NA
Offsite Residents (adult) 1x107° 6x107° 6x107 6x 107 2x10* 2x10™ 5x10°
Offsite Residents (child) 5x 107" 5x 107" 1x107 1x10” 2x10° 2x10° 6x10"
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 4x10° 2x 107 2x10° 2x10° 3x10* 3x 10" NA
Onsite Workers (intrusive) 7 x10° 4x10° 3x10° 4x10° NA NA NA
Onsite Trespassers 9x10° 2x10° 9x10” 4x10° NA NA NA
Onsite Residents (adults) 2x107 6x 107 3x10° 4x10° 1x10° 1x10° 2x10°
Onsite Residents (child) 5x 10" 6x10° 6x107 7x10” 1x10* 1x10* 3x10°
Offsite Workers (long-term) 3x107" 2x107° 4x107 4x107 9x10° 9x10° NA
Offsite Residents (adults) 1x10™® 6x107"° 6x107 6x 107 3x10* 3x10* 6x10°
Offsite Residents (child) 5x10" 5x107" 1x 107 1x 107 3x10° 3x10° 8x 107
Notes:

(a) Source: Appendix M, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.
(b) Not Applicable
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Calculated Cancer Risks Based On A Lognormal Disfribution Of DBCP
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 8x10° 5x 10° 6x 107 7x 107 NA® NA NA
Offsite Workers (long-term) 1x 107" 7x 107 1x 107 1x107 2x10° 2x10° NA
Offsite Residents (adult) 4x10" 2x107° 2x107 2x107 7x10° 7x10° 1x10°
Offsite Residents (child) 1x10"7 2x107" 4x10° 4x10° 7x10° 7x10° 2x 107
FUTURE LAND-USE SCENARIOS

Onsite Workers {long-term) 8x10”° 5x10° 6x 107 7x107 3x10° 3x10° NA
Onsite Workers (intrusive) 2x10° 1x10° 9x10” 1x10° NA NA NA
Onsite Trespassers 2x10° 4x10° 3x10° 9x10° NA NA NA
Onsite Residents (adults) 3x10° 1x107 1%x10° 1x10° 9x10° 9x10° 2x10°
Onsite Residents (child) 1x10° 1x10° 2x107 2x 107 9x10° 9x10° 2x 107
Offsite Workers (long-term) 1x10™" 7x10" 1x107 1x107 3x10° 3x10° NA
Offsite Residents (adults) 4x10" 2x 107" 2x107 2x107 1x 10 1x10™ 2x10°
Offsite Residents (child) 1x 10" 2x 107 4x10° 4x10° 1x10° 1x10° 3x 107
Notes:

(a) Source: Appendix J, Multipathway Health Risk Assessment, 31 January 1996, 1993, ENVIRON, 1996.
(b) Not Appiicable
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TABLE 5-6

Calculated Noncancer Hazard Indices Based on a Normal Distribution of Chemicals Of Concern
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 8x 10" 5 x 10° 7x 10" 6x10° NA® NA NA
Offsite Workers (long-term) 1x10° 8x10° 1x10" 1x10" 2x10" 2x 10" NA
Offsite Residents (aduit) 1x10° 2x10% 2x10" 2x 10" 5x 10" 5x 10" 1x10°
Offsite Residents (child) 4x107? 4x107 8x10" 9x 10" 1x10° 1x10° 4x107
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 8x10" 5x10° 7x10" 6x10° 2x10° 2x10° NA
Onsite Workers (intrusive) 2x10° 2x10° 7x10° 1x10' NA NA NA
Onsite Trespassers 8x 10" 2x10° 1x10% 3x10° NA NA NA
Onsite Residents (adults) 6x10° 1x 10" 9x10" 2x 10" 5x 10° 6x10° 2x10"
Onsite Residents (child) 2x 10’ 2x 10’ 4x10° 5x 10" 1x10' 1x10' 5x 10"
Offsite Workers (long-term) 1x10° 8x10° 1x 10" 1% 10" 2x 10" 2x 10" NA
Offsite Residents (adults) 1% 107 2x 107 2x 10" 2x10" 6x10" 6x10" 2x10%
Offsite Residents (child) 4x107 4x107 8x 10" 9x 10" 1x 10° 1x10° 3x 107
Notes:

(a) Source: Table IX-17b, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.
{b) Not Applicable '
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TABLE 5.7

Calculated Noncancer Hazard Indices Based on a Loghormal Distribution of Chemicals of Concern
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 _ Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 8x 107 4x10" 2x10% 5x 10" NA® NA NA
Offsite Workers (long-term) 2x10* 8x 10 4x10° 5x 107 6x 107 8 x 107 NA
Offsite Residents (adult) 1x10° 2x10° 6x10° 9x10° 2x 10" 2x10" 7x10°
Offsite Residents (child) 5x10° 4x10° 3x10” 3x 107 4x10" 4x10" 2x 107
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 8x107 4x10" 2x10% 5x 10" 2x 10" 2x10" NA
Onsite Workers (intrusive) 8 x 107 3x107 3x107? 1x 10" NA NA NA
Onsite Trespassers 8 x 107 2x10" 4x10* 2x10" NA NA NA
Onsite Residents (adults) 6x 10" 1x10° 3x 107 2x 10° 5x10" 5x 10 2x 107
Onsite Residents (child) 2x10° 2x 10° 1x 10" 4x10° 1x10° 1x10° 5x 107
Offsite Workers (long-term) 2x10* 8x10* 4x10° 5x 107 8x 107 8x 107 NA
Offsite Residents (adults) 1x10° 2x10° 6x10° 8x10° 2x 10" 2x 10" 8x10°
Offsite Residents (child) 5x 107 4x10° 3x107? 3x 107 5x 10" 5x 10" 1x 107
Notes:

(a) Source: Table IX-1b, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.
(b) Not Applicable
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TABLE 5-8

Caiculated Noncancer Hazard Indices Based on a Normal Distribution of DBCP
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 8x10° 5x10™ 4x10° 5x 10 NA® NA NA
Offsite Workers (long-term) 7x10™ 4x10™ 8x 10 8x10™ 1x 10" 1x 10" NA
Offsite Residents (adult) 5x 107 1x10™ 1x10° 1x10° 4x10" 4x10" 8x10°
Offsite Residents (child) 2x10™" 2x10™° 5x10” 5x 10 9x10" 9x 10" 2x10°
FUTURE LAND-USE SCENARIOS

Onsite Workers (long-term) 8x10° 5x 107 4x10° 5x 10° 7x10" 7x107 NA
Onsite Workers (intrusive) 7x10* 5x 10 3x10° 4x10° NA NA NA
Onsite Trespassers 8x10° 2x10™ 8x10° 3x10™ NA NA NA
Onsite Residents (adults) 6x 107 1x10° 6x10° 7x10° 2 x 10° 2x10° 4x107
Onsite Residents (child) 2x107° 2x10° 3x10% 3x 107 5x 10° 5x10° 1% 10"
Offsite Workers (long-term) 7x10™ 4x10™" 8x10* 8x10™ 2x10" 2x10" NA
Offsite Residents (adults) 5x 10" 1x 107" 1x 107 1x10° 5x 10" 5x10" 1x 107
Offsite Residents (child) 2x 10" x 10 5x10° 5x10° 1% 10 1x10° 2% 107
Notes:

{a) Source: Appendix M, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.
(b) Not Applicable
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TABLE 5-9

Calculated Noncancer Hazard Indices Based on a Lognormal Distribution Of pBCcP?
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

CURRENT LAND-USE SCENARIOS

Onsite Workers (long-term) 2x10° 1x10* 1x10° 1x10° NA®) NA NA
Offsite Workers (long-term) 2x10™ 1x10™ 3x10* 3x10™ 4x10° 4x107? NA
Offsite Residents (adult) 2x107° 3x10™ 4x10™ 4x10* 1x 10" 1x10" 2x10°
Offsite Residents (child) 6x 10" 7x 10" 2x10° 2x10° 3x 10" 3x10" 7x10°
FUTURE LAND-USE SCENARIOS

Onsite' Workers (long-term) 2x10° 1x 10" 1x10° 1x10° 6x 10° 6 x 107 NA
Onsite Waorkers (intrusive) 2x10* 2x10" 9x10" 1x10° NA NA NA
Onsite Trespassers 2x10° 4x10° 3x10° 8x10° NA NA NA
Onsite Residents (adults) 1x 10 2x10™ 2x10° 2x107° 2x 10" 2x 10" 3x10°
Onsite Residents (child) 4x10" 5x 10" 9x10° 9x10° 4x10" 4x10" 1x107
Offsite Workers (long-term) 2x10™ 1x10™ 3x 10" 3x 10" 6x107 6x 107 NA
Offsite Residents (aduits) 2x10™ 3x10™ 4x10™* 4x10™ 2x 10" 2x10" 3x10°
Offsite Residents (child) 6x 107 7x107" 2x10° 2x10° 4x10" 4x10" 8x10°
Notes:

(a) Source: Appendix J, Multipathway Health Risk Assessment, 31 January 1996, ENVIRON, 1996.
(b) Not Applicable
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ARARSs for Preferred Remedial Action Alternative 12

Draft Remediali Action Plan, THAN Site, Fresno County, California

K/J 844083.75

Page 10of3

Federal: Chemical-Specific

SDWA - Maximum Contaminant Level
Goals (MCLGs)

40 CFR Sections 141.50-141.52

Non-enforceable health goals for public water
systems set at levels that would result in no known
or anticipated adverse heaith risks.

Potentially relevant and appropriate where set
above zero.

SDWA - Maximum Contaminant Levels (MCLs)

40 CFR Sections 141.11-141.16;
40 CFR Sections 141.60-141.63

National primary drinking water standards.

Applicable for public water systems that provide
water for at least 15 connections or at least 25
people. Generally relevant and appropriate for
aquifers that are existing or potential public or
private water sources (EPA, Superfund Public
Health Evaluation Manual, 1986).

Federal: Action-Specific

CWA - NPDES Permit

40 CFR Sections 122.1 - 122.64 and
Sections 125.1 - 125.124

Requirements for permits and limitations for
discharges of effluent to surface waters.

Potentially applicable if extracted groundwater is
discharged to surface water.

CWA - Discharge to POTW
Section 307 of CWA, 40 CFR Sections 403.1 -

403.6
and Sections 403.12 - 403.17

Requirements for permits and limitations for
discharges to POTWs.

Potentially applicable if extracted groundwater is
discharged to local POTW.

CWA - Water Quality Criteria
40 CFR Sections 131.1 - 131.13

Federal water quality criteria are guidelines from
which states determine their water quality
standards. Criteria are developed for the protection
of human health and aquatic life.

Water quality criteria are potentially relevant and
appropriate for setting limitations for discharges to
surface waters.

CWA - Underground Injection Control
40 CFR Part 144

Regulates injection of wastes to the subsurface
through wells.

Potentially applicable, if underground injection is
part of the contingency plan for groundwater.

State: Chemical-Specific

California SDWA Primary Drinking Water
Standards/MCLs
22 CCR Sections 684431, 64444 and 64439

Establishes primary drinking water standards for
public water supply systems.

Relevant and appropriate for aquifers that are
current or potential public or private supply sources.
Specific California MCLs are relevant and
appropriate when they are more stringent than
federal MCLs.
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ARARSs for Preferred Remedial Action Alternative 12
Draft Remedial Action Plan, THAN Site, Fresno County, California

K/J 844083.75

Page 2 of 3

State: Action-Specific

SWRCB Resolution No. 68-16 (SWRCB Statement Narrative policy requiring maintenance of existing
of Policy with Respect to Maintaining High Quality water quality unless demonstrated that the change potential ARARs.

of Waters in California) (sometimes referred to as
“Anti-Degradation Palicy”)

is consistent with maximum benefit, will not
unreasonably affect present or potential uses, and
will not result in water quality less than what is
prescribed by other state policies.

Applicable. Considered in conjunction with other

SWRCB Resolution No. 92-49 (SWRCB Policies
and Procedures for Investigation and Cleanup and
Abatement of Discharges Under Water Code
Section 13304), Section (.G

Pursuant to Section I1l.G, must either attain
background levels or best water quality which is

reasonable if background levels cannot be restored.
tn applying aiternative cleanup ievels less stringent

than background, apply 23 CCR Section 2550.4.

Relevant and appropriate.

23 CCR Section 2550.4 (re concentration limits for
response programs at waste management units).

Establishes criteria for setting concentration limits
for constituents of concern in groundwater,
including the factors that must be considered in
establishing a concentration limit greater than
background.

Relevant and appropriate to the selection of
remedial goals.

RWQCB - Tulare Lake Basin Plan

Water Quality Control Plan report for region that,
among other things, establishes water quality

objectives for chemical constituents in ground water

and surface water.

Applicable.

DWR Buil. 74-81 and Suppl. 74-80
(California Well Standards)

Regulates the ciassification, construction, and
destruction of groundwater wells.

Appticable to groundwater monitoring wells.

Hazardous Waste Control Act (HWCA)

H&SC Section 25100 et seq. and implementing
regulations specified below.

« Hazardous Waste ldentiﬂcatio_n
22 CCR Sections 66261.1 - 66261.126

Standards for identifying whether a waste is
hazardous waste.

Potentially applicable. Soil and spent activated
carbon may be classified as hazardous waste.

« Generation of Hazardous Waste
22 CCR Sections 66262.10 - 66262.47

Standards applicable to generators of hazardous
waste,

Applicable if hazardous waste generated.

« Hazardous Waste Transportation
22 CCR Sections 66263.1 - 66263.46

Standards applicable to transporters of hazardous
waste,

Applicable if hazardous waste transported off-site.
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TABLE 7-1

ARARs for Preferred Remedial Action Alternative 12
Draft Remedial Action Plan, THAN Site, Fresno County, California
K/J 844083.75 Page 3 of 3

Requirements for hazardous waste storage or Potentially applicable, if groundwater is treated.

+ Tank Systems
29 CCR Sections 66264.190 - 66264.199 treatment. Granulated activated carbon treatment system
considered a tank system.
« Land Disposal Restriction Requires that certain hazardous wastes meet Potentially applicable. Spent carbon may be
22 CCR Sections 66268.1 - 66268.124 minimum treatment standards prior to land considered hazardous waste, subject to land
disposal. disposal restrictions.

Toxic Injection Well Control Act
H&SC Sections 25159.10 - 25159.25

‘Prohibits any injection of hazardous waste above,  Potentially applicable, if reinjection is part of the

into, or below a potential source of drinking water  contingency plan for groundwater. DTSC approval
unless properly permitted and operated. Recharge required for reinjection of treated groundwater.
by wells into same aquifer is exempt.

San Joaquin Valley Unified Air Pollution Contro}
District (SUIVUAPCD) Rules and Regulations

Rule 80620

Establishes fugitive dust requirements for control of Applicable.
fine particulate matter (PM-10) on construction,
excavation and extraction activities.
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TABLE 7-2

Potential Chemical-Specific ARARs, Health-Based Criteria, and Detection Limits for Chemicals of Concern In Groundwater
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Carbon tetrachloride 5 0.5 0 0.4 ug 6.94 |ig 35,200 50 0.50 0.5
Chloroform 100" 0.19 g 15.7 g 28,900 1,240 98 0.98 05
1,2-Dichloroethane (1,2-DCA) 5 0.5 0 0.94 g 243 g 118,000 20,000 47 0.47 0.5
Dieldrin 0.05 0.071 ng 0.076 ng 25 0.0019 0.3 0.003 0.05
(LOQ)
Dibromochloropropane (DBCP) 0.2 0.2 0 59 0.05" 0.01
1,2,3-Trichloropropane (1,2,3-TCP) 0.20 0.002" 0.05
Notes:

(a)

Table entries for chemicals of public health or environmental concern identified in the HRA Report (ENVIRON, A 1996) as constituting the chemicals of most significant
potential public health or environmental concern on the basis of historical detection and confirmation of concentrations in excess of potential PFRGs, or having the potential
for future migration from soil to groundwater. Units are nanograms (ng), micrograms (ng), and liters (1), as appropriate. "LOQ" denotes the limit of quantification. "<" denotes
not detected at concentration above stated detection limit. Acceptable Drinking Water Levels (ADWLs) defined in the Order (DHS Docket No. HSA 86/87-020 ED as
amended) consist of EPA MCLs, California MCLs, and California Action Levels as shown on this Table.

U.8. Environmental Protection Agency (EPA) Maximum Contaminant Level (MCL) (Region /X Drinking Water Standards and Health Advisory Table, January, 1991, and

40 CFR 141 (B) and (G)).

California MCL (Summary of California Drinking Water Standards, California Department of Health Services, October, 1990, and Titie 22 CCR Section 64444.5).

U.S. EPA MCL Goal (MCLG) (Region IX Drinking Water Standards and Health Advisory Table, January, 1991, and 40 CFR 141 (B) and (G})).

California Action Level (Summary of California Drinking Water Standards, California Department of Health Services, October 24, 1990).

Ambient Water Quality Criteria, CWA Section 304 (a), (The Gold Book, 1986).

See ENVIRON, HRA Report 1996 for a listing of concentrations which would pose a 10° cancer risk (if carcinogenic) given a lifetime of exposure via ingestion, inhatation of
vapors and dermal contact.

Typical laboratory detection limit in the absence of elevated concentrations of interfering compounds (Agriculture & Priority Pollutants Laboratories, Inc.).

The EPA MCL indicated is for total trihalomethanes (the sum of concentrations of bromodichloromethane, bromoform, chloroform, and dibromochloromethane). The EPA
MCL for total trihalomethanes is established as the ADWL for chloroform in the Order.

Taken from Technical and Economic Feasibility Evaluation (Appendix B, Table 5).

Source: Table 2-2 of Feasibility Study report (SEACOR 1893a).
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TABLE 7-3

Final Remediation Goals for Groundwater
Final Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Carbon Tetrachloride 0.5 17® 0.5 0.5

Chloroform 100 98 0.5 100

1,2-DCA 0.5 47 0.5 0.5

Dieldrin 0.05 (LOQ) 0.3 0.05 0.3

1,2,3-TCP UR® 0.16“ 0.05 NN®

DBCP 0.2 4.8 0.01 NN©

Notes:

(a) California MCL, California Action Level, or federal MCL, whichever is most stringent.

(b) Either 10 cancer risk for carcinogens or HI =1 risk for systemic toxicants, from THAN Multipathway
Health Risk Assessment unless otherwise noted.

(c) Unregulated

{d) Not available

(e) From US EPA PRG Table, 1 August 1996,

(f) Nonnumeric - Because 1,2, 3-TCP has been detected in groundwater clearly unaffected by site-related
activities, a numeric remediation goal has been deferred by DTSC. If 1,2,3-TCP were found to be strictly
site-related, then using the criteria applied to site-related chemicals, a health-based level of 0.2 ppb wouid
be established.

{g) Nonnumeric - Due to regional DBCP levels, satisfactory remediation of DBCP will be based on mass of

DBCP attenuated by the remedy and an evaluation of its background levels at the time the other
remediation goals have been met.
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TABLE 7-4

Final Remediation Goals for Soil - Industrial Land Use
Final Remedial Action Plan, THAN Site, Eastemn Fresno County, California
K/J 844083.75 Page 1 of 1

770

Acetone 770 8,800

Arsenic 2.7 2.4 2.4
Chloroform® 0.16 0.53 0.16
Dacthal 2,100,000 100,000 100,000
DBCP® 0.0041 1.4 0.0041
DDD 3.2 7.9 3.2
DDE 2.3 5.6 2.3
DDT 2.0 5.6 2.0
DEF 4.6 NA® 46
1,2-Dichloroethane’ NA® 0.55 0.55
Dieldrin® 0.047 0.12 0.05
Diphenamid 4,600 20,000 4,600
Ethion 140 340 140
Ethylbenzene NA® 230 230
Lindane® 1.9 1.5 1.5
Malathion 3,500 14,000 3,500
Methyl Parathion 68 170 68
Parathion 1,000 4,100 1,000
PCNB® 1.8 7.3 1.8
Phosalone 630,000 NA 630,000
Toxaphene®® 0.079 1.7 0.08
Trifluralin® 87 250 87
Xylenes 1,000 320 320
Notes:

(a) Based on exposure to chemicals by ingestion of and dermal contact with soil, and inhalation of vapors and

particulates.

{b) US EPA PRG Table, August 1996, pathways considered are inhalation of vapors, soil ingestion, and

dermal contact for semivolatile compounds.

{c) Carcinogenic chemicals. See Chapter VI of Health Risk Assessment (ENVIRON 1996) for a classification

of carcinogens.
{d) NA = not available
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TABLE 7-5

Components of Remedial Action Alternatives
Draft Remedial Action Ptan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Deed Restrica)ns . . . . . . . .
Permit Restrictions . . . . . . . . . .
Security . . . . . . . . . . .
Groundwater Monitoring . . . . . . . . . . .
Air Monitoring . .

Soil Vapor Extraction® K . . . . . . . . .
Alternate Water Supply . . . . . . . . . . .
Wellthead Treatment . . . . . . . . . (©)
Asphalt Cap/Composite Cap . . . . .
Vegetative Cover . . . . . . .
Stabilization/Solidification . .

Thermai Desorption . .

Onsite Replacement/Offsite Disposal . .
Extraction Wells . . . . . (©
Groundwater Treatment/Air Stripping . . . . . (©
and/or Carbon Adsorption o

Treated Water Injection or Surface . . . . . (©)
Water Recharge

Notes:

(a) Source: Table 4.1 of Feasibility Study report (SEACOR 1993a).
(b) Soil vapor extraction no longer required because systems were successful in remediating soil to remedial action objectives.

{(c) Contingent option depending on results of groundwater monitoring.
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TABLE 7-6

Summary of Estimated Costs for Remedial Alternatives
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

No Further AEﬁon 21 428 ] 449

1

2 Limited Action 60 3,348 3,408

3 Limited Action and Institutional 1,475 4 885 6,360
Controls '

4 Soil Capping 1,640-2,830 4,700-4,730 6,370-7,530

5 In Situ Soil Treatment 2,900-4,880 4,750-4,780 7,680-9,630

6 Ex Situ Soil Treatment 4,.370-10,460 4 600 8,970-15,060

7 Soil Capping and Contingent Onsite 3,160 5,620 8,780
and Nearsite Groundwater Extraction

8 Soil Capping and Offsite Groundwater 3,430 6,094 9,624
Extraction

9 Soil Capping and Contingent Onsite, 3,980 7,910 11,890
Nearsite, and Offsite Groundwater
Extraction

10 In Situ Soil Treatment and Offsite 5,480 6,090 11,570
Groundwater Extraction _

11 Ex Situ Soil Treatment and Offsite 11,070 5,780 16,850
Groundwater Extraction

12C9 Soil Capping and Contingent Onsite, A) 2,832 A) 4,579 A) 7,411

Nearsite, and Offsite Groundwater B) 2,973 B) 4,849 B) 7,822
Extraction with Monitored Natural C) 3,517 C) 7,605 C) 11,122
Attenuation

Notes:

(a) Source; Appendix C of Feasibility Study report (SEACOR 1993a).

(b) Present worth based upon 5% discount rate over 30-year period.

(c) As presented in Section 7.4, variations in groundwater component are; A) monitored natural attenuation; B) groundwater
extraction for containment without treatment; and C) onsite/nearsite groundwater extraction for containment with
treatment.

(d) Cost details are presented in Tables 7-7 to 7-9 for Alternative 12A, Tables 7-10 to 7-12 for Alternative 12B, and
Tables 7-13 to 7-15 for Alternative 12C.
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TABLE 7-7

Alternative 12A - Capital Costs
Soil Capping, Contingent Onsite, Nearsite, and Offsite Groundwater Extraction
and Monitored Natural Attenuation'®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Capital Construction Costs:

Deed Restriction/Permit - 50,000
Alternative Water Supply ~-250,000
Soil Capping:
Site Preparation 25,000 qt 1 25,000
Grading 1 cy 15,206 15,200
Soil/15% Cement 1 sf 273,700 273,700
Granular Material 15 cy 5,069 76,035
Filter Medium 0.5 sf 273,700 136,850
Top Soil 10 cy 10,137 101,370
Asphalt 2 sf 34,000 68,000
Public Water Treatment 400,000 ea T 1 400,000
Site Preparation 1 ea 25,000 25,000
Site Improvements 49,800
Subtotal Capital Construction Costs 1,471,000
General Conditions (mobilization, temporary utilities, permits, etc.) 147,100
Subtotal Construction Costs 1,618,100
Contingency 404,525
_ Total Construction Costs 2,022,600
Engineering, Supervision 505,700
Construction Expenses 202,300
Contractor's Fee 101,100

Total Capital Costs 2,831,700

Notes:

(a) For cost estimation purposes, Alternative 12A includes soil capping and monitored natural attenuation.
Contingent onsite, nearsite, and offsite groundwater extraction is assumed to not be necessary.
(b) Based extensively on information provided in the FS report (SEACOR 1993a).

g:\is-group\admin\job\84\844083.75rap\table7-07.doc



Kennedy/Jenks Consultants

TABLE 7-8

Alternative 12A - Operation and Maintenance Costs
Soil Capping, Contingent Onsite, Nearsite, and Offsite Groundwater Extraction
and Monitored Natural Attenuation®®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Annual Fixed Costs

Groundwater Monitoring 62,000 124,000

Cap Maintenance 10,000 yr { 10,000

Site Maintenance 12,000 yr 1 12,000 7

Public Water Treat. 100,000 ea 1 100,000

Annual Inspections 100 hr 24 2,400

Annual Survey 500 ea 1 500 .~

DTSC O&M Oversight Fees 26,600 yr 1 26,600
Total Annual Fixed Costs 275,500

Annual Variable Costs

DTSC RAP & Remedial Design Oversight Fees (Year 0) 52,100
Final Remedial Action Oversight Fees (Year 1) 44,400
Remedial Action Plan Administration (Year 0) 250,000
Notes:

(a) For cost estimation purposes, Alternative 12A includes soil capping and monitored natural attenuation.
Contingent onsite, nearsite, and offsite groundwater extraction is assumed to not be necessary.

(b) Based extensively on information provided in the FS report (SEACOR 1993a), with additional information
obtained from the TEFE (Appendix B).
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Alternative 12A - Present Worth Analysis
Soil Capping, Contingent Onsite, Nearsite, and Offsite Groundwater Extraction
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California

Page 1 of 2

K/J 844083.75

0 2,831,700 302,100 3,133,800
1 0 319,900 304,700
2 0 275,500 249,900
3 0 275,500 238,000
4 0 275,500 226,700
5 0 275,500 215,900
6 0 275,500 205,600
7 0 275,500 195,800
8 0 275,500 186,500
9 0 275,500 177,600
10 0 275,500 169,100
11 0 275,500 161,100
12 0 275,500 153,400
13 0 275,500 146,100
14 0 275,500 139,100
15 0 275,500 132,500
16 0 275,500 126,200
17 0 275,500 120,200
18 0 275,500 114,500
19 0 275,500 109,000
20 0 275,500 103,800
21 0 275,500 98,900
22 0 275,500 94,200
23 0 275,500 89,700
24 0 275,500 85,400
25 0 275,500 81,400
26 0 275,500 77,500
27 0 275,500 73,800
28 0 275,500 70,300
29 0 275,500 66,900
30 0 275,500 63,700

Total Present Worth 7,410,900
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TABLE 7-9

Alternative 12A - Present Worth Analysis
Soil Capping, Contingent Onsite, Nearsite, and Offsite Groundwater Extraction
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes:

(a) For cost estimation purposes, Alternative 12A includes soil capping and monitored natural attenuation.
Contingent onsite, nearsite, and offsite groundwater extraction is assumed to nof be necessary.

(b) See Table 7-7.

(c) See Table 7-8.

(d) Calculated using an interest rate of 5 percent.
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TABLE 7-10

Alternative 12B - Capital Costs
Soil Capping, Contingent Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Capital Construction Costs:

Deed Restriction/Permit 50,000
Alternative Water Supply 250,000
Public Water Treatment 1 400,000 400,000
Soil Capping:
Grading cy 15,206 15,200
Soil/15% Cement sf 273,700 273,700
Filter Medium 0.5 sf 273,700 136,900
Granular Material 15 cy 5,069 76,000
Top Soil 10 cy 10,137 101,400
Asphalt 2 sf 34,000 68,000
Groundwater Extraction
Off-site Wells 8,900 ea 2 17,800
Pump/Controller/Box 5,830 ea 2 11,700
Collection Piping 25 ft 700 5,000
Groundwater Infiltration
Excavation 25 cy 160 4,000
Backfill Material 15 cy 100 1,500
Plumbing/Trenching 2,800 ea 2 5,600
Permit Application 12,000 ea 1 12,000
Instrumentation 11,500 ea 1 11,500
Electrical 9,900 ea 1 9,900
Site Preparation 7,500 ea 1 7,500
Subtotal Capital Construction Costs 1,451,7000
General Conditions (mobilization, temporary utilities, permits, etc.) 159,300
Subtotal Construction Costs 1,617,000
Contingency 400,300
Total Construction Costs 2,021,300
Engineering, Supervision 594,300
Construction Expenses 238,500
Contractor's Fee 118,900
Total Capital Costs 2,973,000
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TABLE 7-10

Alternative 12B - Capital Costs
Soil Capping, Contingent Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes;

(a) For cost estimation purposes, Alternative 12B includes soil capping, offsite groundwater extraction, and
monitored natural attenuation.

{a) Based extensively on information provided in the FS report (SEACOR 1993a), with additional information
obtained from the TEFE (Appendix B).

g:\is-group\admin\job\84\844083.75\rap\table?-10.doc



Kennedy/Jenks Consultants

TABLE 7-11

Alternative 12B — Operation and Maintenance Costs
Soil Capping, Contingent Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 1

Annual Fixed Costs

Groundwater Monitoring 62,000 2 124,000
Public Water Treatment 100,000 1 100,000
Electrical 200 12 2,400
Cap Maintenance 10,000 1 10,000
Annual Inspections hr yr 48 4,800
Site Maintenance 18,000 yr 1 18,000
Annual Survey 1,000 ea 1 1,000
DTSC O&M Oversight Fees 26,600 ea 1 26,600

Total Annual Fixed Costs 286,800

Annual Variable Costs

DTSC RAP & Remedial Design Oversight Fees (Year 0) ”“ : 00
DTSC Final Remedial Action Oversight Fees (Year 1) 44,400
Offsite Easements (Year 1) 100,000
Remedial Action Plan Administration (Year 0) 250,000
Notes;

(a) For cost estimation purposes, Alternative 12B includes soil capping, offsite groundwater extraction, and
monitored natural attenuation.

(a) Based extensively on information provided in the FS report (SEACOR 1993a), with additional information
obtained from the TEFE (Appendix B).
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Kennedy/dJenks Consultants

TABLE 7-12

Alternative 12B — Present Worth Analysis
Soil Capping, Contingent Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
/J 844083.75 Page 1 of 2

0 2,973,000 302,100 3,275,100
1 0 431,200 410,700
2 0 286,800 260,100
3 0 286,800 247,700
4 0 286,800 236,000
5 0 286,800 224,700
6 0 286,800 214,000
7 0 286,800 203,800
8 0 286,800 194,100
9 0 286,800 184,900
10 0 286,800 176,100
11 0 286,800 167,700
12 0 286,800 159,700
13 0 286,800 152,100
14 0 286,800 144,900
15 0 286,800 138,000
16 0 286,800 131,400
17 0 286,800 125,100
18 0 286,800 119,200
19 0 286,800 113,500
20 0 286,800 108,100
21 0 286,800 102,900
22 0 286,800 98,000
23 0 286,800 93,400
24 0 286,800 88,900
25 0 286,800 84,700
26 0 286,800 80,700
27 0 286,800 76,800
28 0 286,800 73,200
29 0 286,800 69,700
30 0 286,800 66,400

Total Present Worth 7,821,600
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Kennedy/Jenks Consultants

TABLE 7-12

Alternative 12B —~ Present Worth Analysis
Soil Capping, Contingent Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
/J 844083.75 Page 2 of 2

Notes;

(a) For cost estimation purposes, Alternative 12B includes soil capping, offsite groundwater extraction, and
monitored natural attenuation.

(b) See Table 7-10.

(c) See Table 7-11.

(d) Calculated using an interest rate of 5 percent.
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Kennedy/Jenks Consultants

TABLE 7-13

Alternative 12C - Capital Costs
Soil Capping, Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Treatment for Containment
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

Capital Construction Costs:

Deed Restriction/Permit 50,000
Altemative Water Supply 250,000
Public Water Treatment 1 ea 400,000 400,000
Soil Capping:
Grading 1 cy 15,206 15,200
Soil/15% Cement 1 sf 273,700 273,700
Filter Medium 0.5 sf 273,700 136,900
Granular Materjal 15 cy 5,069 76,000
Top Soil 10 cy 10,137 101,400
Asphalt 2 sf 34,000 68,000
Groundwater Extraction
On-site wells 7,500 ea 2 15,000
Off-site Wells 8,900 ea 2 17,800
Pump/Controlier/Box 5,830 ea 4 23,300
Collection Piping 25 ft 400 10,000
Groundwater Infiltration
Excavation 25 cy 320 8,000
Backfill Material 15 cy 200 3,000
Plumbing/Trenching 3,800 ea 4 11,200
Groundwater Treatment
Liquid GAC Unit 5,690 ea 4 22,800
Site Work 10,000 ea 1 10,000
Groundwater Discharge
Permit Application 12,000 ea 1 12,000
Piumbing/Trenching/Paving 30,000 ea 1 30,000
Instrumentation 40,000 ea 1 40,000
Eilectrical 20,000 ea 20,000
Site Preparation 37,500 qt 1 37,500
Site Improvements : 92,900
Subtotal Capital Construction Costs 1,724,700
General Conditions (mobilization, temporary utilities, permits, etc.) 188,500

Subtotal Construction Costs 1,913,200
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KennedyJenks Consultants

TABLE 7-13

Alternative 12C - Capital Costs
Soil Capping, Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Treatment for Containment
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Contingency (25%) 478,000
Total Construction Costs 2,931,500
Engineering, Supervision 703,100
Construction Expenses 282,000
Contractor's Fee 140,600
Total Capital Costs 3,517,400

Notes:

(a) For cost estimation purposes, Alternative 12C includes soil capping, onsite and nearsite groundwater
extraction and treatment, offsite groundwater extraction, and monitored natural attenuation.

(b) Based extensively on information provided in the FS report (SEACOR 19893a), with the additional
information obtained from the TEFE (Appendix B).
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Soil Capping, Onsite and Nearsite Groundwater Extraction,

KennedyJenks Consultants

TABLE 7-14

Alternative 12C — Operation and Maintenance Costs

Offsite Groundwater Extraction for Containment,

and Monitored Natural Attenuation

(a)

Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
Page 1 of 2

K/J 844083.75

Labor 160 hr 144 23,000
Analytical 400 ea 224 89,600
Equipment Replacement 42,000 yr 1 42,000
Groundwater Monitoring 62,000 semi 2 124,000
Public Water Treatment 100,000 yr 1 100,000
Electrical 400 mo 12 4,800
Cap Maintenance 10,000 yr 1 10,000
Annual Inspections 100 hr 48 4,800
Site Maintenance 18,000 yr 1 18,000
Annual Survey 1,000 ea 1 1,000
DTSC O&M Oversight Fees 26,600 ea 1 26,600

Total Annual Fixed Costs 443 800

Annual Variable Costs

DTSC RAP & Remedial Design Oversight Fees (Year 0) 52,100
DTSC Final Remedial Action Oversight Fees (Year 1) 44,400
Offsite Easements (Year 1) 100,000
Remedial Action Plan Administration (Year 0) 250,000
Groundwater Treatment:
Year 1 Carbon 2.64 Ib 15,840 41,800
Year 2 Carbon 2.64 ib 14,245 37,600
Year 3 Carbon 2.64 Ib 12,830 33,900
Year 4 Carbon 2.64 ib 11,547 30,500
Year 5 Carbon 2.64 Ib 10,393 27,400
Year 6 Carbon 2.64 Ib 9,353 24,700
Year 7 Carbon 2.64 Ib 8,418 22,200
Year 8 Carbon 2.64 b 7,576 20,000
Year 9 Carbon 2.64 ib 6,819 18,000

Year 10-30 Carbon 2.64 lb 6,137 16,200
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Kennedy/Jenks Consultants

TABLE 7-14

Alternative 12C — Operation and Maintenance Costs
Soil Capping, Onsite and Nearsite Groundwater Extraction,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes:

(a) For cost estimation purposes, Alternative 12C includes soil capping, onsite and nearsite groundwater
extraction and treatment, offsite groundwater extraction, and monitored natural attenuation.

(b) Based extensively on information provided in the FS report (SEACOR 1993a), with the additional
information obtained from the TEFE (Appendix B).
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Kennedy/.Jenks Consultants

TABLE 7-15

Alternative 12C — Present Worth Analysis
Soil Capping, Onsite and Nearsite Groundwater Extraction and Treatment,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation®
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 1 of 2

0 3,517,400 302,100 3,819,500
1 0 630,000 600,000
2 0 481,400 436,600
3 0 477,700 412,700
4 0 474,300 390,200
5 0 471,200 369,200
6 0 468,500 349,600
7 0 466,000 331,200
8 0 463,800 313,900
9 0 461,800 297,700
10 0 460,000 282,400
11 0 460,000 269,000
12 0 460,000 256,100
13 0 460,000 243,900
14 0 460,000 232,000
15 0 460,000 221,300
16 0 460,000 210,700
17 0 460,000 200,700
18 0 460,000 191,100
19 0 460,000 182,000
20 0 460,000 173,400
21 0 460,000 165,100
22 0 460,000 157,300
23 0 460,000 149,800
24 0 460,000 142,600
25 0 460,000 135,800
26 0 460,000 129,400
27 0 460,000 123,200
28 0 460,000 117,300
29 0 460,000 111,800
30 0 460,000 106,400

Total Present Worth 3,819,500
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Kennedy/Jenks Consultants

TABLE 7-15

Alternative 12C — Present Worth Analysis
Soil Capping, Onsite and Nearsite Groundwater Extraction and Treatment,
Offsite Groundwater Extraction for Containment,
and Monitored Natural Attenuation'
Draft Remedial Action Plan, THAN Site, Eastern Fresno County, California
K/J 844083.75 Page 2 of 2

Notes:

(a) For cost estimation purposes, Alternative 12C includes soil capping, onsite and nearsite groundwater
extraction and treatment, offsite groundwater extraction, and monitored natural attenuation.

(b) See Table 7-13.

(c) See Table 7-14.

(d) Calculated using an interest rate of 5 percent.
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February 23, 1994 R \\ ;( )

Wade W. Smith

Project Manager

T H Agriculture & Nutrition Company, Inc.
20700 Ventura Boulevard, Suite 207
Woodland Hills, California 91364

Summary of Results

December 1993 Shallow Soil Sampling and Analysis
Conducted by Department of Toxic Substances Control
T H Agriculture & Nutrition Company, Inc. Site
Fresno County, California

Dear Mr. Smith:

The Science & Engineering Analysis Corporation (SEACOR) is pleased to submit this report
summarizing the shallow soil sampling activities conducted in December 1993 by the Department of
Toxic Substances Control (DTSC) in the vicinity of the T H Agriculture & Nutrition Company, Inc.
(THAN) facility in Fresno County, California (the Site). Soil sampling activities were conducted by
Mr. Kevin Shaddy of the DTSC on December 8, 1993. The activities were observed and split
samples received by a SEACOR representative at THAN's request. |

Soil Sampling Procedures

A total of twelve soil samples from six sampling locations were collected by DTSC at the locations
shown on Figure 1. At each of the six sampling locations one upper sample was collected from
depths between 1 and 3 inches below ground surface (bgs) (KLMOO! through KIL.M006), and a
second lower sample was collected from depths between 9 and 15 inches bgs (KLMOOLA through
KLMOO6A). Each of the twelve samples was subsequently split into two samples, one of which was
retained by the DTSC and the other by SEACOR. Photographs of sampling are reproduced on the
attached Figures 2A through 3B.

The soil samples were collected by Mr. Shaddy and a DTSC assistant. The upper soil samples were
collected using a small hand scoop and placed in glass sample containers (Figure 2A). The lower
soil samples were collected using a hand auger to reach the desired sampling depth (Figure 2B) and
then relatively undisturbed soil samples were obtained in brass sample tubes using a hand-operated
slide-hammer soil sampler (Figure 3A). The split soil samples were then placed in cooled containers
for transportation to the laboratories (Figure 3B) by the respective parties.

On the basis of information provided to THAN by DTSC, the soil samples retained by the DTSC

were transported to the DTSC Hazardous Materials Laboratory in Los Angeles, California and
Eureka Laboratories, Inc. in Sacramento, California under chain-of-custody documentation.

G:ADONM\DTSCSOIL.RPT
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Mr. Wade W. Smith

THAN ,

Summary of December 1993 DTSC Shallow Soil Sampling Results
February 23, 1994

Page 2

Collected soil samples were analyzed by EPA Methods 8141 and 8081 using the EPA Method 3540
extraction procedure and EPA Method 8150.

Soil samples retained by SEACOR were transported to Agriculture & Priority Pollutants Laboratories,
Inc. (APPL) in Fresno, California under chain-of-custody documentation. These soil samples were
analyzed by EPA Methods 8080, 8140, and 8150. Copies of the chain-of-custody and laboratory
analysis reports for the samples retained for THAN by SEACOR are attached to this report.

Soil Sampling Results

The results of laboratory analysis of soil samples reported by DTSC indicate detection of 4,4'-DDE,
4,4'-DDT, and 0,p'-DDE from soil samples KLM0O! through KLM006, with samples KLM001
through KLMO0O03 containing the highest concentrations. Soil sample KLM0O03 was reported by DTSC
to contain the maximum concentrations of 4,4'-DDE, 4,4'-DDT, and o,p'-DDE at 75.0 milligrams
per kilogram (mg/kg), 34.0 mg/kg, and 26.0 mg/kg, respectively. The compound o,p'-DDE was
a nontarget analyte identified by EPA Method 8081. No other analytes were detected by DTSC in
these soil samples. No chemicals were reported as detected by DTSC in soil samples KLMOO1A
through KLMOO6A. A summary of DTSC analytical results is included in the attached Table 1.

Laboratory analyses of the soil samples retained and submitted by SEACOR detected dicofol, dieldrin,
2,4'-DDT, 4,4'-DDE, 4,4'-DDT, 4,4'-TDE/DDD, and toxaphene from soil samples KLMO0O01
through KLM003. Maximum concentrations were reported from soil sample KLM002, which was
also reported to contain endrin ketone. Analysis of soil samples KLM004 through KLMO006 and
KLMOO1A detected 4,4'-DDE and 4,4'-DDT. Analysis of soil sample KLM0OQ6 detected 2,4'-DDT.
No other chemicals were detected in the soil samples analyzes. Analysis of scil samples KLM002A
and KLMOO6A did not detect any analytes. A summary of the results of analysis of soil samples
retained by SEACOR are summarized in the attached Table 2.

Discussion

Results from analysis of soil samples KLM0O! through KLMO003 retained by SEACOR detected
dieldrin and toxaphene at maximum concentrations of 0.66 mg/kg and 7.4 mg/kg, respectively.
These compounds were not reported as detected in the DTSC samples although the quantitation limits
for these compounds by DTSC analysis were greater than the concentrations reported by APPL. The
compounds dicofol, endrin ketone, 2,4'-DDT, and 4,4'-TDE/DDD were detected in soil samples
analyzed by APPL. These compounds were not included in the analytical methods used by the
DTSC.

GADONM\DTSCSOIL.RPT
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Mr. Wade W. Smith
™ THAN .
' Summary of December 1993 DTSC Shallow Soil Sampling Results
February 23, 1994
Page 3

It has been a pleasure to assist THAN with this project. Please do not hesitate to call with any
questions or comments. '

Sincerely yours,
Science & Engineering Analysis Corporation

Donald W. Moore athon C. Goldnian, P.E.

Project Geologist Principal Civil Engineer
DWM/mms
Attachments:
~ Figure 1 - Soil Sample Locations
J Figures 2 and 3 - Photographs of Soil Sampling Procedures

Table 1 - Soil Analytical Results, DTSC Samples
Table 2 - Soil Analytical Results, SEACOR Samples
Chain-of-Custody and Laboratory Analytical Reports

cc: John J. Gregory, Esq. -- McCutchen, Doyle, Brown & Enersen
Robert S. Chrobak, P.E. -- Kennedy/Jenks Consultants
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FIGURE 2A - Collection of upper soil sample using hand scoop.
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FIGURE 3B - Preparing samples for transport to laboratory.



TABLE 1
SOIL ANALYTICAL RESULTS FOR DTSC SAMPLES
7100 Block, East McKinley Avenue
THAN Site, Eastern Fresno County, California

Mevinphos ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Naled ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Diazinon ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND <0.5 ND<0.5 ND<0.5 ND<O0.5 ND<O0.5 ND<0.5
Ronnel ND<0.5 ND<0.5 ND<0.5 ND<G0.5 ND<O.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5
Chlorpyrifos ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND <0.5 ND<0.5 ND<0.5 ND<0.5
Malathion ND<0.5 ND<O0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.§ ND<0.5 ND<0.5 ND<O0.5 ND<0.5
Sulprofos ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.§ ND<0.5 ND<0.5 ND<0.5 'ND<0.5
EPN ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<«0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5
Coumaphos . ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5
DDVP ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5
Ethoprop ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<«<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Phorate ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<O0.5 ND<O0.5 ND<O0.5
Disulfoton ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Methy! Parathion ND<«0S ND<Q.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.§ ND<0.5
Ethyl Parathion ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<O0.5 ND<O0.5 ND<0.5 ND<0.5
Fenthion ND<O0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Tetrachlorovinphos ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Azinphos Methyl ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
G:\DONM\DTSC.TBL
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TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS FOR DTSC SAMPLES
7100 Block, East McKinley Avenue
THAN Site, Eastern Fresno County, California

Alpha-BHC ND<2.5 ND<5.0 ND<10.0 | ND<0.1 ND<O0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Gamma-BHC(Lindane) | ND<2.§ ND<5.0 ND<10.0 | ND<O.t ND<0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 { ND<0.0§
Beta - BHC ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Delta - BHC ND<2.5 ND<5.0 ND<10.0 | ND<0.1 ‘ ND<0.1 ND<0.1 ND<0.05 | ND<0.05 { ND<0.05 | ND<0.05 ND<0.05 { ND<0.0§
Heptachlor Epoxide ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.0§ ND<0.05 | ND<0.05
Endosulfan | ND<2.5 ND<5.0 ND<10.0 | ND<O.} ND<0.1 ND<O0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.0S | ND<0.05
44’ DDE 28.0 52.0 75.0 0.97 1.1 1.6 ND<O0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 -| 'ND<0.05
Endrin ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
4-4' DDD ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
4-4'DDT 14.0 25.0 34.0 0.36 0.43 0.8 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Endosulfan Sulfate ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<O0.1 ND<0.1 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 § ND<0.0S
Aldrin ND<2.5 ND<5.0 ND<10.0 { ND<O.} ND<O0.1 ND<O0.1 ND<0.05 | ND<0.05 | ND<(0.05 | ND<0.05 ND<0.05 | ND<0.05
Dieldrin ND<2.5 ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<0.1 ND<0.05 | ND<0.0S | ND<0.05 | ND<0.05 ND<0.05 { ND<O0.05
Eadosulfan IT ND<2.§ ND<5.0 ND<10.0 | ND<O.1 ND<0.1 ND<O0.1 ND<0.05 | ND<0.05 { ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Endrin Aldehyde ND<2.5 ND<5.0 ND<10.0 | ND<O0.1 ND<0.1 ND<0.} ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Methoxychlor ND<2.5 ND<5.0 ND<10.0 { ND<O0.1 ND<0.1 ND<O0.1 ND<0.05 { ND<0.05 { ND<0.05 | ND<0.05 ND<0.05 | ND<0.05
Chlordane ND<25 ND <50 ND< 100 ND<0.5 ND<0.5 ND<0.1 ND<0.5 ND<0.5 ND <0.5 ND<0.5 ND<0.5 ND<0.5
Toxaphene ND<125 ND <250 ND <500 ND<2.5 ND<2.5 ND<0.1 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<2.5
O,P’-DDE 7.5 15.0 26.0 0.13 0.17 0.26 NI NI NI NI NI NI
(Nontarget Compound)
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TABLE 1 (continued)
SOIL ANALYTICAL RESULTS FOR DTSC SAMPLES
7100 Block, East McKinley Avenue
THAN Site, Eastern Fresno County, California

KLM004
" “Chlor

2,4-D ND<0.04 | ND<0.04 ]| ND<0.04 | ND<0.04 | ND<0.04 | ND<0.04 NA NA ' NA NA NA NA
2,4-DB ND <0.05 ND<0.05 ND <0.05 ND<0.05 ND<0.05 | ND<0.05 NA NA NA NA NA NA
2,4,5-T ND<0.01 ND<0.01 ND <0.01 ND <0.0|. ND <0.01 ND<0.01 NA NA NA NA NA NA.
2,4,5-TP (silvex) ND <0.01 ND<0.01 ND<0.01 ND<0.01 ND<0.01 ND <0.01 NA NA NA NA NA NA
Dalapon ND<0.04 | ND<0.04 { ND<0.04 | ND<0.04 | ND<0.04 { ND<0.04 NA NA NA NA NA NA
Dicamba ND <0.01 ND <0.01 ND <0.01 ND<0.01 ND<0.01 ND <0.01 NA NA NA NA NA NA
Dichloroprop ND<0.04 | ND<0.04 | ND<0.04 | ND<0.04 | ND<0.04 | ND<0.04 NA NA NA NA NA  NA
Dinoseb ND<0.01 ND <0.01 ND <0.01 ND <0.01 ND<0.01 ND <0.01 NA NA NA NA NA NA
MCPA ND<1i.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 NA NA. NA NA NA NA
MCPP ND<1.2 ND<1.2 ND<I.2 ND«1.2 ND<1.2 ND<1.2 NA NA NA NA NA NA

NOTES: All sample results reported in milligrams per kilogram (mg/kg).
ND: Not detected at specified laboratory quantitation limit.
NA: Not analyzed.
NI: Not identified.
See Figure 1 for soil sample locations.
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THAN Site, Eastern Fresno County, California

TABLE 2
SOIL ANALYTICAL RESULTS FOR SEACOR SAMPLES
7100 Block, East McKinley Avenue

Alachlor ND<0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 Nb <0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05
Aldrin ND <0.05 ND <0.05 ND<0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05§ | ND<0.05 | ND<0.0§
Benefin ND <0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0,05 | ND<0.0§
o-BHC ND<0.05 ND <0.05 ND<0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 { ND<0.05 | ND<0.05
§#-BHC ND <0.05 ND<0.05 ND <0.05 ND<0.05 ND<0.05 | ND<O0.05 ND<0.05 { ND<0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05
§-BHC ND<0.05 ND <0.05 ND <0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<O0.05 ND<0.05 ND<0.05 | ND<0.05 { ND<0.05
Captan ND<0.05 ND <0.05 ND <0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Carbophenothion ND<0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 { ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.0S | ND<0.05
Chlordane ND<0.05 ND<0.05 ND <0.0§ ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Dicofol 0.32 0.41 0.22 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Dieldrin 0.44 0.66 0.63 ND<0.08 ND<0.05 | ND<0.05 ND<0.05 } ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
DMPA ND <0.05 ND <0.08 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.0S | ND<0.05
Endosulfan [ ND<0.05 ND<0.05 ND <0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05
Endosvlian ii ND<0.05 ND<90.08 ND <005 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<?.05 ND<0.05 | ND<0.05 | ND<0.05
Endosulfan sulfate ND<0.05 ND <0.05 ND <0.05 ND<0.05 ND<0.0§ { ND<0.05 ND<9.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 { ND<0.05
Endrin ND<0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<O0.05 ND <0.05 ND<0.05 | ND<0.0S | ND<O0.05
Endrin aldehyde ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND<0.05 | ND<O0.05 ND<0.05 | ND<0.05 ND <0.05§ ND<0.05 | ND<0.05 | ND<O0.05
Endrin ketone ND <0.05 0.07 ND <0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Heptachlor ND<0.0S ND <0.05 ND<0.05 ND<0.05 ND<0.05 |{ ND<0.05 ND<0.05 | ND<O0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05
Heptachlor epoxide ND <0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
G:\DONM\DTSC.TB2 ]
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= TABLE 2"\:),ntinued) ' )
SOIL ANALYTICAL RESULTS FOR SEACOR SAMPLES .
7100 Block, East McKinley Avenue
THAN Site, Eastern Fresno County, California

KLMO03A KLMOO4A | KLMOOSA { KLMOOGSA

. KLM001 KLM002 KLM003
Lindane ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
2,4-DDT 1.2 1.8 1.5 ND<0.05 | ND<0.05 | 0.0 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
2,4'-TDE/DDD ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
4,4-DDE 20 36 28 0.72 1.0 1.0 0.87 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
4,4-DDT 14 2 19 0.34 0.43 0.62 0.54 ND <0.05 ND<0.05 { ND<0.05 | ND<0.05 | ND<0.05
4,4-TDE/DDD 0.34 0.51 0.47 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
Methoxychlor ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
Nitrofen ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
PCNB ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 | ND<0.05 | ND<0.05
Toxaphene 6.6 7.4 39 ND<1.0 ND<1.0 | ND<1.0 | ND<1.0 ND<10 | ND<1.0 |} ND<1.0 | ND<1.0

Azinphosmethyl ND<0.5 ND<0.5 ND<0.5 ND<O0.5 . ND<0.5 ND<0.5 ND<0.5 ND<O0.5 ND<0.5 ND<0.5 ND<0.5
Def ND<0.05 ND <0.05 ND <0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.0§
Diazinon ND <0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Dimethoate ND <0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.05
Diphenamid ND <0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<O0.05 ND<0.05 ND<0.05 | ND<0.05 | ND<0.0§
Disulfoton ND <0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<O0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<92.0§
Bthion ND<0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 | ND<O0.05 ND<0.05 | ND<0.05 ND <0.05 ND<0.05 | ND<0.05 | ND<0.05
Malathion ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2
Methyl parathion ND<0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 | ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 } ND<0.05
Methy! trithion ND<0.1 ND<0.1 ND<O.1 ND <0.1 ND<0.! ND<O0.1 ND<0.1 ND<0.1 ND<0.1 ND<O0.1 ND<0.1 ND<0.1
G:\DONM\DTSC.TB2
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TABLE 2 (continued)

SOIL ANALYTICAL RESULTS FOR SEACOR SAMPLES
7100 Block, East McKinley Avenue

THAN Site, Eastern Fresno County, California

KLM0OI | KLMoO2 KLM003 KLMO0S | KLMOO6 | KLMOOIA | KLMOO2A | KLMOO3A | KLMOO4A | KLMOOSA | KLMOOSA
Parathion ND<0.05 ND<0.05 ND<0.05 ND <0.05 ND<0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05 ND<0.05 | ND<0.05 ND<0.05

ND <0.05 ND <0.05 ND<0.05 ND <0.05 ND<0.05 ND <0.05 ND <0.05 Nb <0.0§ ND<0.05 ND<0.05 | ND<0.05 ND <0.05
Prometon ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND<0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05
Trifluralin ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND-<0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05 ND<0.05

ND <0.05 ND <0.05 ND «<0.05 ND <0.05 ND <0.05 ND «0.05 ND <0.05 ND <0.05 ND <0.05 ND <0.05§ ND <0.05 ND <0.05

o __Chlorinated Herbicides by EPA Method 8150, APPL Laboratory:

Dicamba ND<O0.1 ND<0.1 ND<0.1 ND<0.1 ND <0.1 ND <0.1 NA NA NA NA NA NA

ND<0.2 ND<0.2 ND<0.2 ND <0.2 ND<0.2 ND<«0.2 NA NA NA NA NA NA

ND<0.2 ND<0.2 ND<0.2 ND <0.2 ND<0.2 ND<0.2 NA NA NA NA NA NA
Dichlorprop (2,4-DP) ND<O0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 ND<0.2 NA NA NA NA NA NA

ND<O0.1 ND<0.1 ND<0.1 ND <0.1 ND<0.1 ND<0.1 NA NA NA NA NA NA
2,4,5-TP (Silvex) ND<«Q.1 ND<0.1 ND<O0.1 ND <0.1 ND<0.1 ND <0.1 NA NA NA NA NA NA
Dinoseb (DNBP) ND<0.1 ND<0.1 ND<0.1 ND <0.1 ND <0.1 ND<0.1 NA NA NA NA NA NA
Dalapon ND<0.2 ND<0.2 ND«0.2 ND<0.2 ND<0.2 ND<0.2 NA NA NA NA NA NA

ND <SG ND <50 ND <50 ND <50 ND <50 ND <50 NA .NA NA NA NA NA

ND <50 ND<50 ND<50 ND <50 ND <50 ND<50 NA NA NA NA NA NA

NOTES: All sample results reported in milligrams per kilogram (mg/kg).

ND: Not detected at specified laboratory quantitation limit.
NA: Not analyzed.
See Figure | for soil sample location.
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SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLMOO1
APPL Sample No: R15926-99712

4903 West Swift v fresno, Colifornia 93722 v Phone 209.275-2175 v fFax 209.275-4499

T

Sample Date: 12/08/93
Report Date: 12/21/93

Page 1 of 3

Date Received: 12/09/93
Date Extracted: 12/18/93
Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA $# Compound Units Concentration Limit
8080 Alachlor mg/kg . ND 0.05
8080 Aldrin m3g/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 3-BHC m3g/kg ND 0.05
8080 8 - BHC m3/kg ND 0.05
8080 Captan ) mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg 0.32 0.05
8080 Dieldrin mg/kg 0.44. 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor ) mg/kg ND 0.05
8080 Heptachlor epoxide m3g/k§ ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT my/kg 1.2 - 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg 20 0.50
8080 4,4'-DDT mg/kg 14 0.50
8080 4,4'-TDE/DDD mg/kg _0.34 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 DCNB mg/kg ND 0.05
8080 Toxaphene m3/kg 6.6 1.0

ND = None Detected

Tested by:

Checked by:
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Pace 2 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMOO1 Date Extracted: 12/18/93
APPL Sample No: R15926-99712 : Date Analyzed: 12/22/93
Results of OP Pesticides Soil Analysis by EPA Method 8140
Quantitation
EPA # Compound Units Concentration - Limit
8140 Azinphosmethyl _ mg/kg ND 0.5
8140 Def ? o mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
#8140 Disylfoton mg/kg ND 0.05
" 3140 Ethion, mg/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion ) mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ . mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion , mg/kg ND 0.05

ND = None Detected

Tested by: ciZ@th;zaéanan\

Checked by: %;%;%251411//:Zé§§7



SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 3 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMO001 Date Extracted: 12/10/93
APPL Sample No: R15926-99712 Date Analyzed: 12/14/93
Results of Herbicide Soil Analysis by EPA Method 8150
Quantitation
EPA §# Compound Units Concentration- Limit
8150 Dicamba mg/kg ND 0.1
8150 2,4- ng/kg ND 0.2
8150 2.4-DB mg/kg ND 0.2
8150 chhlo%prop (2,4-DP) mg/kg ND 0.2
8150 2,4,5- . mg/kg ND 0.1
fmglso 2,4,5-TP {(Silvex) mg/kg ND 0.1
3150 Dinoseb (DNBP) mg/kg ND 0.1
© 8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50
r\)
ND = None Detected
Tested by: SHin T el o
Checked by: %/ %
- /



SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLM002
APPL Sample No: R15926-99713

4903 West Swift ¥ Fresno, Californic 93722 v Phone 200.975-2175 v Fax 209.275-4499
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Sample Date: 12/08/93
Report Date: 12/21/93

Page 1 of 3
Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

~ Quantitation

EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin m3g/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o- BHC mg/kg ND 0.05
8080 -BHC m3/kg ND 0.05
8080 d - BHC m3g/kg ND 0.05
8080 Captan ) mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg 0.41 0.05
8080 Dieldrin mg/kg 0.66 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg  ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg 0.07 0.05
8080 Heptachlor ) m3g/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
808D Lindane mg/kg ND 0.05
8080 2,4'-DDT mg/kg 1.8 - 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE ng/kg 36 0.50
8080 4,4'-DDT ng/kg 22 0.50
8080 4,4'-TDE/DDD mg/kg 0.51 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB m3g/kg ND 0.05
8080 Toxaphene mg/kg 7.4 1.0

ND = None Detected
Tested by:

Checked by:




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

D PUNROPPIPEE Y g

B

T L T T UE S DV Iy SR

Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 3

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93

KLMO002
APPL Sample No: R15926-99713

Date Extracted: 12/18/93
Date Analyzed: 12/22/93

Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation
EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def m3/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
é.\8140 Diphenamid mg/kg ND 0.05
- 1140 Disulfoton mg/kg ND 0.05
4140 Ethion, mg/kg ND 0.05
8140 Malathion ] mg/kg ND. 0.2
- 81490 Methyl parathion mg/kg ND 0.05
8140 Meth¥yl trithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ . mg/kg ND 0.05
8140 Triflyralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

ND = None Detected

_Tested by: é&éﬁkc,;7;)éﬂvwb~\
Checked by: %/%/




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLM0O2
APPL Sample No: R15926-99713

Results of Herbicide Soil Analysis by EPA

.
]

et b i © e mhe a e ks s s = en e B

Sample Date: 12/08/93
Report Date: 12/20/93

Page 3 of 3
Date Received: 12/09/93
Date Extracted: 12/10/93
Date Analyzed: 12/14/93

Method 8150

Quantitation

EPA # Compound Units Concentration” Limit
8150 Dicamba mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2

50 2,4-DB mg/kg ND 0.2

50 chhlo§prop (2,4-DP) mg/kg ND 0.2

50 2,4,5- . mg/kg ND 0.1

50 2,4,5-TP (Silvex) mg/kg ND 0.1

50 Dinoseb (DNBP) mg/kg ND 0.1

50 Dalapon mg/kg ND 2.0

50 MCPA mg/kg ND 50

50 MCPP m3/kg ND 50

oot omm
et fwiw

ND = None Detected

Tested by:

Checked by:

7 7%44\
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4903 West Swift ¥ Fresno, California 93729

SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLMO0O03
APPL Sample No: R15926-99714

¥ Phone 209.275-2175 v Fax 209.275-4429

et

BSample Date: 12/08/93
Report Date: 12/21/93
Page 1 of 3

Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation
EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 a-BHC mg/kg ND 0.05
8080 &-BHC m3/kg ND 0.05
8080 6-BHC m3g/kg ND 0.05
8080 Captan . mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg 0.22 0.05
8080 Dieldrin mg/kg 0.63 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endogulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone ' mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT : m3/xg 1.5 - 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE ma/kg 28 0.50
8080 4,4'-DDT ma/kg 19 0.50
8080 4,4'-TDE/DDD mg/kg _0.47 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB . mg/kg ND 0.05
8080 Toxaphene mg/kg 3.9 1.0
ND = None Detected
Tested by: CS}z4:h\74éZn¢¢\
checkea by: _ Ll 72
= =
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SEACOR Sample Date: 12/08/93

90 New Montgomery St., #620 Report Date: 12/29/93

San Francisco, CA 94105

Attn: Jonathan C. Goldman Page 2 of 3

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMO003 Date Extracted: 12/18/93

APPL Sample No: R15926-99714 Date Analyzed: 12/22/93

Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation
EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/k ND 0.5
8140 Def ? o mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
’ﬂ§140 Diphenamid mg/kg ND 0.05
140 Disulfoton mg/kg ND 0.05
/140 Ethion, mg/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion m3g/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ . mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05
.

J

ND = None Detected

Tested by: ___ Ve rdalloman
Checked by: %,/%
—# —




SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 3 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMO0O03 Date Extracted: 12/10/93
APPL Sample No: R15926-99714 Date Analyzed: 12/14/93
Results of Herbicide Soil Analysis by EPA Method 8150
Quantitation
EPA # Compound Units Concentration - Limit
8150 Dicamba mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2
8150 2,4-DB mg/kg ND 0.2
8150 D1chlo¥prop (2,4-DP) mg/kg ND 0.2
8150 2,4,5- ) m3/k3g ND 0.1
7150 2.,4,5-TP (Silvex) mg/kg ND 0.1
1150 Dinoseb (DNBP) mg/kg ND 0.1
8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50

t"*)
ND = None Detected
Tested by:

A

Checked by: %/ @



SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLM0OO4
APPL Sample No: R15926-99715

4903 Ulest Swift ¥ Fresno. Californio 93722 ¥ Phone 209.£75-2175 v Fax 209.275-4492
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Sample Date: 12/08/93
Report Date: 12/21/93

Page 1 of 3
Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Methcd 8080

~ Quantitation

EPA # Compound Units Concentration Limit
Alachlor mg/kg .
Aldrin mg/kg .
Benefin mg/kg .
o-BHC mg/kg .
R-BHC mg/kg .
6-BHC mg/kg .
Captan . mg/kg .
Carbophenothion mg/kg .
Chlordane mg/kg .
Dicofol mg/kg .
Dieldrin mg/kg .
DMPA mg/kg .
Endosulfan I mg/kg .
Endosulfan II mg/kg

Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor .
Heptachlor epoxide
Lindane

0 0D 00 00 00 00 0 00 00 € 0D 00 00 (0 00 69 00 00 00 00 (0 O (0 (R D CO M KO 0 X
felolelelelol=lelelolelalalalolalalolelalolololelolelelelele]
€0 00 00 60 80 G2 00 GO 00 0o 00 01 (0 00 00 G0 O (000 00 0O (0 0 (0 (O 0 D D G0 0
[elolelelelel=l=lelalelelelolslelalololalololololelololelal)

Toxaphene

ND = None Detected
Tested by:

Checked by:

8
85888 --58588885855555555588558
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ND = None Detected

Tested by:

Checked by:
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105 _ ‘
Attn: Jonathan C. Goldman Page 2 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93

KLM004 Date Extracted: 12/18/93
APPL Sample No: R15926-99715 Date Analyzed: 12/22/93
Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation

EPA # Compound Units Concentration’ Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def L? Y mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
8140 Disulfoton mg/kg ND 0.05
‘8140 Ethion, m3g/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
8140 Methyl parathion g/k§ ND 0.05
8140 Methyl trithion mg/k§ ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/k3 ND 0.05
8140 Prometen_ | mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

o7 zZ
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 3 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMO004 Date Extracted: 12/10/93
APPL Sample No: R15926-99715 Date Analyzed: 12/14/93
Results of Herbicide Soil Analysis by EPA Method 8150
Quantitation
EPA # Compound Units Concentration Limit
8150 Dicamb mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2
8150 2,4-DB mg/kg ND 0.2
8150 chhlo%prop (2,4-DP) mg/kg ND 0.2
,yglso 2,4,5- . mg/kg ND 0.1
150 2,4,5-TP (Silvex) mg/kg ND 0.1
4150 Dinoseb (DNBP) mg/kg ND 0.1
8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50

P‘ %

ND = None Detected

Tested by: __ P, Jallomone

Checked by:

%/%;

=
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SEACOR Sample Date: 12/08/93

90 New Montgomery St., #620 Report Date: 12/28/93

San Francisco, CA 94105

Attn: Jonathan C. Goldman Page 1 of 3

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLM0OOS Date Extracted: 12/22/93

APPL Sample No: R15926-99716 Date Analyzed: 12/28/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

_ Quantitation

EPA §# Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin m3/kg ND 0.05
8080 o~BHC mg/kg ND 0.05
8080 £-BHC mg/kg ND 0.05
8080 6 -BHC m3/kg ND 0.05
8080 Captan ) mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 . Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide . mg/kg ND 0.05
8080 Lindane ' mg/kg ND 0.05
B0O8O 2,4'-DDT . mg/kg ND - - 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE m3/kg 1.0 0.05
8080 4,4'-DDT mg/kg 0.43 0.05
8080 4,4'-TDE/DDD mg/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB - mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0

ND = None Detected

Tested by: cijtzqujz;zzvut*xf
Checked by: Qz;iZi;ET;éf//;?;E;;?
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 2 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KIMO0O0S5 Date Extracted: 12/22/93
APPL Sample No: R15926-99716 ‘ Date Analyzed: 12/24/93
Results of OP Pesticides Soil Analysis by EPA Method 8140
Quantitation
EPA §# Compound Units Concent.ration Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def ? Y mg;kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
3140 Disulfoton mg/kg ND 0.05
8140 Ethion, mg/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

4

ND = None Detected

Tested by: S ZE& 7—4 1%2,4,«\
P
Checked by: t;kZZZiﬁf 42?53
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 3 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMOOS Date Extracted: 12/10/93
APPL Sample No: R15%826-99716 Date Analyzed: 12/14/93
Results of Herbicide Soil Analysis by EPA Method 8150
Quantitation
EPA # Compound Units Concentration - Limit
8150 Dicamba mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2
8150 2,4-DB mg/kg ND 0.2
8150 D1chlo§prop (2,4-DP) mg/kg ND 0.2
8150 2,4,5- , m3g/kg ND 0.1
9150 2,4,5-TP (Silvex) m3g/kg ND 0.1
© 31150 Dinoseb (DNBP) mg/kg ND 0.1
8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50
.’*w
ND = None Detected
Tested by: c§2i24;7;22;n4n

Checked by: €;22;25izf//;féigzj
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SEACOR Sample Date: 12/08793

90 New Montgomery St., #620 Report Date: 12/21/93

San Francisco, CA 94105

Attn: Jonathan C. Goldman Page 1 of 3

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMOO6 Date Extracted: 12/18/93

APPL Sample No: R15926-99717 Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation
EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o- BHC m3/kg ND 0.05
o~ 8080 $-BHC mg/kg ND 0.05
£ ,8080 6 - BHC . mg/kg ND 0.05
.- 8080 Captan ) mg/kg ND 0.05
8080 Carbophenothion . mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin - mg/kg ND 0.05
8080 Endrin aldehyde ma/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide m3g/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT mg/kg 0.0%8 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg 1.0 0.05
8080 4,4'-DDT ng/kg  0.62 0.05
8080 4,4'-TDE/DDD mg/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/k3 ND 0.05
8080 NB mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0

ND = None Detected

Tested by: é§2i14n:Z;ZZLm¢4\

Checked by: 'i;%%fzzzz/a(é¢{f;:222




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105

Attn:

Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00

APPL Sample No: R15926-99717

KLMOO6

-
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Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 3
Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/22/93

Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation

EPA # Compound Units Concentration - Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def ? o mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate m3g/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05

£ 9140 Disulfoton mg/kg ND 0.05
3140 Ethion, mg/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
. 81490 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate m3g/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

’., %
1
i

ND = None Detected

Tested by:

Checked by:




SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 3 of 3
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KIMOO6 Date Extracted: 12/10/93
APPL Sample No: R15926-99717 Date Analyzed: 12/15/93
Results of Herbicide Soil Analysis by EPA Method 8150
Quantitation
EPA # Compound Units Concentration_ Limit
8150 Dicamba mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2
8150 2,.4-DB mg/kg ND 0.2
8150 D1chlo§prop (2,4-DP) mg/kg ND 0.2
8150 2,4,5- . mg/kg ND 0.1
t"‘glso 2,4,5-TP (Silvex) m3/kg ND 0.1
3150 Dinoseb (DNBP) mg/kg ND 0.1
8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50

™

ND = None Detected

Tested by: cSZ%Zkﬁy:QQ;”ﬁA\
Checked by: %;%Eszizf/// =
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SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLMOO1lA
APPL Sample No: R15926-99718

4203 West Swift ¥  fresno, California 93792 ¥ Phone 209.975-2175 ¥ fax 209.975-4499
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Sample Date: 12/08/93
Report Date: 12/21/93

Page 1 of 2
Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/21/93

Results of 0OCl Pesticides Soil Analysis by EPA Method 8080

~

ND = None Detected
Tested by:

Checked by:

Quantitation

EPA # Compound Units Concentration = Limit
- 8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 &-BHC m3g/kg ND 0.05
1080 6 -BHC m3g/kg ND 0.05
25080 Captan ) m3g/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
B080" DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4 -DDT mg/kg ND . Q.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg 0.87 0.05
8080 4,4'-DDT my/kg 0.54 0.05
8080 4,4 -TDE/DDD mg/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 DPCNB mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0




SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 2 of 2
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KIMOO1lA Date Extracted: 12/18/93
APPL Sample No: R15926-99718 Date Analyzed: 12/22/93
Results of OP Pesticides Soil Analysis by EPA Method 8140
Quantitation
EPA # Compound Units Concentration = Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def ? Y mg;kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
£ 140 Disulfoton mg/kg ND 0.05
. J140 Ethion mg/kg ND 0.05
8140 Malathion ) mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion m3/kg ND 0.05
8140 Phorate m3/kg ND 0.05
8140 Prometon_ | m3/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

~,

ND = None Detecte@
Tested by:

Checked by:

A
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SEACOR
90 New Montgomery St.,
San Francisco, CA 94105

#620

Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KILMOO2A

APPL Sample No: R15926-99719

fresno, California 93722 ¥ Phone 209.275-2175 v Fax 209.975-4499
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Sample Date: 12/08/93
Report Date: 12/28/93
Page 1 of 2

Date Received: 12/09/93
Date Extracted: 12/22/93
Date Analyzed: 12/28/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA # Compound Units Concenftration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 a-BHC mg/kg ND 0.05
8080 &-BHC m3/kg ND 0.05
8080 0 -BHC mg/kg ND 0.05
8080 Captan . mg/kg ND 0.05-
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane m3g/k3 ND 0.05
8080 Dicofol m3g/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan IT mg/kg ND 0.05
8080 Endosulfan sulfate m3g/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor ) mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT ' mg/kg ND 0.05
8080 2,4'-TDE/DDD mg/kg ND V.05
8080 4,4'-DDE mg/kg ND 0.05
8080 4,4'-DDT m3g/kg ND 0.05
8080 4,4'-TDE/DDD ng/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen m3g/kg ND 0.05
8080 PCNB mg/kg ND -0.05
8080 Toxaphene mg/kg ND 1.0
ND = None Detected

Tested by: .-C}%Rl-.?;n/&-.mT

Checked by: %/%7//)
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SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105

Attn:

Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00

APPL Sample No: R15926-99719

Results of OP Pesticides Soil Analysis by

KLMOO2A
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Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 2
Date Received: 12/09/93
Date Extracted: 12/22/93
Date Analyzed: 12/24/93

EPA Method 8140

Quantitation

EPA # Compound Units Concentration - Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def ? Y mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05

#3140 Disulfoton mg/kg ND 0.05

- 140 Ethion, mg/kg ND 0.05
2140 Malathion . mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methzl. rithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ m3g/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

~

'ND = None Detected

Tested by:

Checked by:

__é@ﬂgﬂm—m__
TP P2
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SEACOR Sample Date: 12/08/93

90 New Montgomery St., #620 Report Date: 12/21/93

San Francisco, CA 94105

Attn: Jonathan C. Goldman Page 1 of 2

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMOO3A Date Extracted: 12/18/93

APPL Sample No: R15926-99720 Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.0S
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 $3-BHC m3g/kg ND 0.05
#8080 6-BHC mg/kg ND 0.05
3080 Captan ) mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
. 8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT : mg/kg ND 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4'4'-DDE mg/kg ND 0.05
8080 4,4'-DDT mg/kg ND 0.05
8080 4,4'-TDE/DDD m3/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB mg/kg ND 0.05
8080 Toxaphene mg/kg ND i.0

ND = None Detected

Tested by: é @a 7;_;!&114 i
Checked by: £:7€2£2274¥/%/Zf;2;;7




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLMOO3A
APPL Sample No: R15926-95720

Results of OP Pesticides Soil Analysis by

Sample Date: 12/08/93
Report Date: 12/28/93

Page 2 of 2
Date Received: 12/09/93
Date Extracted: 12/18/93
Date Analyzed: 12/22/93

EPA Method 8140

Quantitation
EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def ? v mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
3140 Disulfoton mg/kg ND 0.05
3140 Ethion, mg/kg ND 0.05
8140 Malathion ) mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate m3/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

ND = None Detected

Tested by:

Checked by:

L 7
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SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00
KLM0OO4A
APPL Sample No: R15926-99721

4903 West Suift v fresno, California 93722 ¥ Phone 209.275-2175 v Fax 209.975-4499
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Sample Date: 12/08/93
‘Report Date: 12/21/93

Page 1 of 2

Date Received: 12/09/93
Date &lExtracted: 12/18/93
Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin m3/kg ND 0.05
8080 a-BHC mg/kg ND 0.05
8080 £-BHC mg/kg ND 0.05
8080 b - BHC m3/kg ND 0.05
8080 Captan . mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol nmg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA m3/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor ) mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,47 -DDT mg/kg ND 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg ND 0.05
8080 4,4"- mg/kg ND 0.05
8080 4,4'-TDE/DDD mg/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0

ND = None Detected
Tested by:

=522ﬁ27LTZZZ%Lu¢gA<
Checked by: %/ ==
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SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105

Attn:
Sample I.D. No: 50022-012-04-00

APPL Sample No: R15926-99721

Jonathan C. Goldman

KLM004A

'—_’.'i
1

Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 2
Date Received: 12/09/93

Date Extracted: 12/18/93
Date Analyzed: 12/22/93

Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation

EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/k ND 0.5

8140 Def ? o mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
8140 Disulfoton mg/kg ND 0.05
8140 Ethion, mg/kg ND 0.05
8140 Malathion ] mg/kg ND 0.2

8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion m3/kg ND 0.1

8140 Parathion mg/kg ND 0.05
8140 Phorate m3g/kg ND 0.05
8140 Prometon_ . mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion mg/kg ND 0.05

ND = None Detected
Tested by: Q&Z;;n?czz”ﬂkk\‘

Checked by: 2:7ZZ?Z<44//’12?§§
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SEACOR Sample Date: 12/08/93
90 New Montgomery St., #620 Report Date: 12/21/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman Page 1 of 2
Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93

KLMOO5SA Date Extracted: 12/18/93

APPL Sample No: R15926-99722 Date Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

. Quantitation
EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 £-BHC mg/kg ND 0.05
£ 8080 0-BHC mg/kg ND 0.05
.- 8080 Captan . mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane md/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
B080 Heptachlor epoxide mng/kg ND 0.05
B080O Lindane mg/kg ND 0.05
8080 2,4'-DDT : mg/kg ND *0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4' -DDE mg/kg ND 0.05
8080 4,4'-DDT mg/kg ND 0.05
8080 4,4'-TDE/DDD mg/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0

ND = None Detected
Tested by:

__4é3é2é3;§545n4nxv
Checked by: (%7//%/77




SEACOR

90 New Montgomery St., #620

San Francisco,

Attn: Jonathan C. Goldman

CA 94105

Sample I.D. No: 50022-012-04-00

APPL Sample No: R15926-99722

Results of OP Pesticides Soil Analysis by

KLMOOSA

- g o

e b

Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 2

Date Received: 12/09/93
Date Extracted: 12/18/93
Date Analyzed: 12/21/93

EPA Method 8140

Quantitation
EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/kg ND 0.5
8140 Def 1,3 o mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
9140 Disulfoton mg/kg ND 0.05
© 3140 Ethion, mg/kg ND 0.05
8140 Malathion ) mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion /kg ND 0.1
8140 Parathion /kg ND 0.05
8140 Phorate /kg ND 0.05
8140 Prometon_ /kg ND 0.05
8140 Trifluralin /kg ND 0.05
8140 Trithion /kg ND 0.05

ND = None Detected

Tested by:

Lorer Taloran

Checked by: %M/ %
- 7
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SEACOR Sample Date: 12/08/93

90 New Montgomery St., #620 Report Date: 12/21/93

San Francisco, CA 94105

Attn: Jonathan C. Goldman Page 1 of 2

Sample I.D. No: 50022-012-04-00 Date Received: 12/09/93
KLMOO6A Date Extracted: 12/18/93

APPL Sample No: R15926-99723 Daie Analyzed: 12/21/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o- BHC mg/kg ND 0.05
8080 - BHC ma/kg ND 0.05
o~ 8080 5-BHC mg/kg ND 0.05
"} 8080 Captan ) mg/kg ND 0.05
7/ 8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA ‘m3g/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endogsulfan sulfate mg/kg ND 0.05
- 8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone " mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT mg/kg ND . . 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg ND 0.05
8080 4,4'-DDT mg/kg ND 0.05
8080 4,4'-TDE/DDD mg/kg ND 0.05
8080 Methoxychlor m3g/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB mg/kg ND 0.05
8080 Toxaphene m3g/kg ND 1.0

ND = None Detected
Tested by:

T
,/45%// >
Checked by: ;4;' 421525;7
- e




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: 50022-012-04-00

APPL Sample No: R15926-99723

Results of OP Pesticides Soil Analysis by

KLMOO&A

S
B >
P e o

b e sy e
Lo LT

Sample Date: 12/08/93
Report Date: 12/29/93

Page 2 of 2
Date Received: 12/09/93
Date Extracted: 12/18/93
Date Analyzed: 12/21/93

EPA Method 8140

Quantitation
EPA # Compound Units Concentration Limit
18 feioohosmerny me/ky 1B 0:5s
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
f“>140 Disulfoton mg/kg ND 0.05
. /140 Ethion, mg/kg ND 0.05
8140 Malathion . mg/kg ND 0.2
8140 Methyl parathion mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion m3/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion m3g/kg ND 0.05

!

ND = None Detected

Tested by: __ SJoen Tallomsn

Checked by:

277 7
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4903 West Swit ¥ Fresno, Californio 93792 v Phone 209.275-2175 v Fax 209.275-4422

SEACOR Sample Date: NA
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman
Sample I.D. No: BLANK Associated samples Dafte Received: NA

were taken: 12/08/93 Date Extracted: 12/18/93
APPL, Sample No: R15926-931218S8 Date Analyzed: 12/18/93
Results of OP Pesticides Soil Analysis by EPA Method 8140

Quantitation

EPA # Compound Units Concentration Limit
8140 Azinphosmethyl mg/k: ND 0.5
8140 Def mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
8140 Disylfoton mg/kg ND 0.05
8140 Ethion mg/kg ND 0.05
8140 Malathion ) mg/kg ND 0.2
8140 Methyl parathion mg/kg ND- 0.05
8140 Methyl trithion mg/kg ND 0.1
8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Triflyuralin mg/kg ND 0.05
8140 Trithion. mg/kg ND 0.05
ND = None Detected

Checked by:

5Aé/ym1£} CjCngja
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SEACOR Sample Date: NA
90 New Montgomery St., #620 Report Date: 12/29/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: BLANK Associated samples : Date Received: NA
were taken: 12/08/93 Date Extracted: 12/21/93
APPL Sample No: R15926-931221S - Date Analyzed: 12/25/93

Results of OP Pesticides Soil Analysis by EPA Method 8140

~ Quantitation

EPA # Compound Units Concentration Limit
8140 Azinphosmethyl : mg/k ND 0.5

8140 Def 1,) Y mg/kg ND 0.05
8140 Diazinon mg/kg ND 0.05
8140 Dimethoate mg/kg ND 0.05
8140 Diphenamid mg/kg ND 0.05
8140 Disulfoton mg/kg ND 0.05
8140 Ethion, mg/kg ND 0.05
8140 Malathion ) mg/kg ND 0.2

8140 Methyl gaxathlon mg/kg ND 0.05
8140 Methyl trithion mg/kg ND 0.1

8140 Parathion mg/kg ND 0.05
8140 Phorate mg/kg ND 0.05
8140 Prometon_ mg/kg ND 0.05
8140 Trifluralin mg/kg ND 0.05
8140 Trithion. : mg/kg ND 0.05

ND = None Detected

Checked by: 42»7nz£< Caox




SEACOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: BLANK Associated samples
were taken: 12/22/93
APPL Sample No: R15926-931222S

4903 Ulest Swift w Fresno, Californio 93722 ¥ Phone 209.275-2175 ¥ Fax 209.275-44922

- .
Lo . <y

~“Sample Date:--NA
Report Date: 12/28/93

Date Received: NA
Date Extracted: 12/22/93
Date Analyzed: 12/27/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation
EPA # Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 3-BHC m3g/kg ND 0.05
8080 - BHC mg/kg ND 0.05
8080 Captan ) mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND 0.05
8080 Dicofol m3g/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA mg/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II mg/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor . mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT mg/kg ND . 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg ND 0.05
8080 4,4'-DDT mg/kg ND 0.05
8080 4,4'-TDE/DDD m3g/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB mg/kg ND 0.05
8080 Toxaphene m3g/kg ND 1.0

ND = None Detected

Checked by: J%MM 2o | bgﬁg



SERCOR

90 New Montgomery St., #620
San Francisco, CA 94105
Attn: Jonathan C. Goldman

Sample I.D. No: BLANK Associated samples
were taken: 12/08/93
APPL, Sample No: R15926-931218S
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4903 UWest Swit ¥ Fresno, Califomia 93722 v Phone 209.975-2175 v Fax 209.275-4422
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Sample Date: NA

Report Date: 12/20/93

Dat.e Received: NA

Date

Extracted: 12/18/93

Date Analyzed: 12/18/93

Results of OCl Pesticides Soil Analysis by EPA Method 8080

Quantitation

EPA §# Compound Units Concentration Limit
8080 Alachlor mg/kg ND 0.05
8080 Aldrin mg/kg ND 0.05
8080 Benefin mg/kg ND 0.05
8080 o-BHC mg/kg ND 0.05
8080 3-BHC mg/kg ND 0.05
8080 6 -BHC mg/kg ND 0.05
8080 Captan . mg/kg ND 0.05
8080 Carbophenothion mg/kg ND 0.05
8080 Chlordane mg/kg ND- 0.05
8080 Dicofol mg/kg ND 0.05
8080 Dieldrin mg/kg ND 0.05
8080 DMPA ng/kg ND 0.05
8080 Endosulfan I mg/kg ND 0.05
8080 Endosulfan II m3g/kg ND 0.05
8080 Endosulfan sulfate mg/kg ND 0.05
8080 Endrin mg/kg ND 0.05
8080 Endrin aldehyde mg/kg ND 0.05
8080 Endrin ketone mg/kg ND 0.05
8080 Heptachlor ) mg/kg ND 0.05
8080 Heptachlor epoxide mg/kg ND 0.05
8080 Lindane mg/kg ND 0.05
8080 2,4'-DDT mg/kg ND . . 0.05
8080 2,4'-TDE/DDD mg/kg ND 0.05
8080 4,4'-DDE mg/kg ND 0.05
8080 4,4'-DDT mg/kg ND 0.05
8080 4.,4'-TDE/DDD m3g/kg ND 0.05
8080 Methoxychlor mg/kg ND 0.05
8080 Nitrofen mg/kg ND 0.05
8080 PCNB mg/kg ND 0.05
8080 Toxaphene mg/kg ND 1.0

ND = None Detected

Checked by: %:m e | :(g%g
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SEACOR Sample Date: NA
90 New Montgomery St., #620 Report Date: 12/20/93
San Francisco, CA 94105
Attn: Jonathan C. Goldman
Sample I.D. No: BLANK Associated samples Date Received: NA

were taken: 12/08/93 Date Extracted: 12/10/93
APPL Sample No: R15926-931210S Date Analyzed: 12/10/93
Results of Herbicide Soil Analysis by EPA Method 8150

' Quantitation

EPA # Compound Units Concentration Limit
8150 Dicamba _ mg/kg ND 0.1
8150 2,4-D mg/kg ND 0.2
8150 2.4-DB m3g/kg ND 0.2
8150 Dichlorprop (2,4-DP) m3g/kg ND 0.2
8150 ,4,5-T _ mg/kg ND 0.1
8150 2,4,5-TP (Silvex) mg/kg ND 0.1
8150 Dinoseb (DNBP) mg/kg ND 0.1
8150 Dalapon mg/kg ND 2.0
8150 MCPA mg/kg ND 50
8150 MCPP mg/kg ND 50

ND = None Detected

Checked by: jQENWuj; CZ?CHO*
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1 INTRODUCTION

This report presents a technical and economic feasibility evaluation in support of the
selection of proposed final remediation goals (PFRGs) for chioroform and other chemicals
of concemn detected in groundwater in the vicinity of the T H Agriculture & Nutrition, L.L.C.
(THAN) site located at 7183 East McKinley Avenue in Eastern Fresno County, California
(the Site).

In March 1994, Kennedy/Jenks Consultants prepared a draft Remedial Action Plan (RAP)
for the Site (Kennedy/Jenks 1994). In a 6 March 1997 letter to THAN, the Department of
Toxic Substances Control (DTSC) provided additional comments on the draft RAP,
including PFRGs for chemicals of concem in groundwater associated with the Site.
DTSC's PFRGs were derived as follows:

For two of the chemicals of concern, carbon tetrachloride and 1,2-dichloroethane, DTSC
proposed setting the PFRGs at the federal (or more stringent California) Maximum
Contaminant Levels (MCLs) because the MCLs for these chemicals are chemical-specific
applicable or relevant and appropriate requirements (ARARs), the MCLs adequately
protect human health, and they are not inconsistent with State water quality ARARs.

In the case of chloroform, DTSC identified the promuigated regulation level as 100 parts
per billion (ppb), based on the MCL for total trihalomethanes. However, DTSC proposed a
range of chloroform PFRGs from a health-based level of 1.0 ppb to 48 ppb, with any PFRG
exceeding 1.0 ppb to be selected based upon a technical and economiic feasibility analysis
performed in accordance with State water quality law ARARs.

Another chemical of concern, 1,2,3-trichloropropane (1,2,3-TCP), is unregulated. DTSC
proposed to set the PFRG for 1,2,3-TCP at the detection limit.

The fifth Site-related chemical of concern, Dieldrin, does not have an established MCL, and
DTSC proposed setting the PFRG at the California Action Level, which is also the detection
limit. The California Action Level is not a promulgated drinking water standard and is
therefore not an ARAR for remediation of the groundwater.

Taking the DTSC's approach to PFRGs as a point of departure, THAN proposes to
harmonize the approach based on risk analysis. As demonstrated below, this approach will
comply with the National Contingency Plan and State water quality ARARs, and will
achieve a health-based risk level for all of the Site-related chemicals of concern in the
groundwater.

g:\is-grouptadmin\job\B4\844083 8 2\tefitext doc - 1
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2 FRAMEWORK FOR ESTABLISHING FINAL REMEDIATION GOALS
2.1 National Contingency Plan

The selection of final remedial goals for groundwater remedial actions at the THAN Site
must comply with the National Contingency Plan (NCP) (40 CFR Part 300) established
pursuant to CERCLA. According to the NCP, remedial actions must be protective of
human health and the environment, be cost-effective, and meet federal and more-stringent
State ARARS, unless the ARARs are waived in accordance with CERCI_A and the NCP.

Generally, the NCP establishes MCLs and non-zero MCLGs (maximum contaminant level
goals) as the chemical-specific ARARs to be used in the cleanup of groundwater that is a
potential source of drinking water. In cases involving muitiple contaminants or exposure
pathways, where attainment of chemical-specific ARARs will result in cumulative risk in
excess of 10, one may also consider the following criteria in determining the cleanup level
to be attained:

e For known or suspected carcinogens, acceptable exposure levels are generally in
the 10 to 10°® risk range, except that the 10°° risk level is used as point of
departure for determining remediation goals when ARARs are not available or are
not sufficiently protective because multiple contaminants or exposure pathways are
present at the site. '

e Factors related to technical limitations such as detection/quantification limits for
contaminants.

e Factors related to uncertainty.
o Other pertinent information.

(40 CFR Section 300.430(e)(2)(i) [Criteria relating to systemic toxicants omitted]).

2.2 State ARARs: SWRCB Resolution 68-16 and the Tulare Lake Basin Plan

The remedial action also must meet State ARARs that are more stringent than federal
requirements, unless State ARARs are waived. The State ARARSs identified in the RAP for
groundwater remedial actions include SWRCB Resolution 68-16 and the Tulare Lake Basin
Plan (RWQCB 1995) (Basin Plan). SWRCB Resolution 68-16 established the State's "anti-
degradation policy" which the SWRCB has described as a "policy statement that existing
quality be maintained when it is reasonable to do so." The Basin Plan establishes the
analytical framework for determining what is reasonable to do in setting final remediation
goals for groundwater associated with the THAN Site.

According to the Basin Plan, groundwater cleanup levels are to be established based on:
1. Background concentrations of individual pollutants.'

2. Applicable water quality objectives to protect the designated beneficial uses of the
water body.

@Ais-groupladmin\job\B4\844083. 82\teftext doc 2
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3. Concentrations which do not pose a significant risk to human health or the
environment, considering risks from toxic constituents to be additive across all
media of exposure and, in the absence of scientifically valid data to the contrary,
additive for all constituents having similar toxicological effects or having
carcinogenic effects.

4. The technologic and economic feasibility of attaining background concentrations
and of attaining concentrations lower than defined by b. and c., above.

(RWQCB 1995, Section |V-24, 7.a - 7.d).

If background levels are technologically or economically infeasible to achieve, cleanup
levels are set between background concentrations and concentrations that meet the criteria
set forth in 7.b (ground water quality objectives) and 7.c (concentrations which pose no
significant risk, considering the additive effect of carcinogens). Within this concentration
range, cleanup levels must be set at the lowest concentrations that are technologically and
economically feasible to achieve.

“Economic feasibility” refers to the objective balancing of the incremental benefit of
attaining more stringent levels of constituents of concern as compared with the incremental
cost of achieving those levels. “Technologic feasibility” is determined by the availability of
technologies shown to be effective in reducing concentrations of constituents of concern to
established cleanup levels (RWQCB 1995, Section IV-24, 7.f).

The Basin Plan refers to Title 23, California Code of Regulations, Chapter 15, Article 5,
Section 2550.4(d) for the factors to be considered in establishing a cleanup level greater
than background. Section 2550.4(d) addresses the potential adverse effects of waste
constituents on both surface and ground water quality and beneficial uses. The provisions
relevant to groundwater are set forth in Section 2550.4(d)(1).

23 Summary of Legal Standards and Proposed FRGs

In summary, the following legal standards govemn the selection of PFRGs for chemicals of
concem in groundwater. In the absence of multiple contaminants or exposure pathways,
the NCP establishes MCLs (or non-zero MCLGs) as the chemical-specific ARARSs to be
used in the cleanup of groundwater. Where muitiple contaminants are present and
attainment of chemical-specific ARARs will result in cumulative risk in excess of 10, the
107 risk level is used as point of departure for determining PFRGs for carcinogens
(acceptable exposure levels are generally in the 10 to 10°® risk range). The PFRGs will be
presented in the draft Remedial Action Plan (RAP). After the draft RAP undergoes public
review, it will be finalized. At this point the PFRGs will become Final Remediation Goals
(FRGs).

Under the Basin Plan, where background levels are infeasible to achieve, cleanup levels
must be set at the lowest concentration that is technologically and economically feasible to
achieve, considering the factors in Section 2550.4(d). This concentration must meet
applicable water quality objectives and pose no significant risk to human health or the
environment, considering risks from carcinogens to be additive.

g \is-group\admin\job\84\844083.82\teftext doc 3
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At the THAN Site, the groundwater containing chemicals known to be associated with the
Site is best characterized in terms of its two distinct regions: the upgradient portion where
each of the non-regional chemicals associated with the Site have been detected (“Area 1),
and the downgradient portion where chloroform is the primary chemical of concem
associated with the Site (“Area 27). Figure 1 shows Area 1 and Area 2 in relation to the
general site vicinity. Figures 2 through 5 depict the Site-related chemicals detected in
groundwater. Figure 6 depicts the concentration of 1,2,3-TCP, a chemical which appears
to be a regional pollutant in the Fresno area similar to DBCP.

As discussed in detail below, THAN proposes to 1) set the PFRG for chloroform and other
individual Site-related chemicals at a health-based risk level of 10 or the MCL, whichever
is lower (see Table 5), and 2) set a cumulative risk limit of 10 in groundwater samples
from compliance wells where more than one chemical of concern is present. The practical
effect of this approach is that, if only one chemical is detected in a groundwater sample
from a compliance well, then a comparison with the individuai health-based level or MCL is
all that is required. If more than one chemical of concem is detected, then the individual
chemicals must be less than the respective health-based level or MCL and the sum of the
potential health risks associated with each chemical of concern must be no greater than
10, As demonstrated below, this approach will achieve the standards imposed by both
the NCP and the Basin Plan.

g \is-groupladmin\job\841344083.82\tef\text doc 4
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3 PROJECT BACKGROUND

The Site consists of a 5-acre parcel located at 7183 East McKinley Avenue in Fresno
County, about three miles northeast of Fresno, California. The location of the Site is
shown in Figure 1. THAN and prior owners of the Site, including the Geigy Corporation,
Inc. (now Novartis Crop Protection, Inc.) and Olin Mathieson Chemical Corporation (now
Olin Corporation), formulated agricultural chemicals at the Site. The Site was used by
several owners for the formulation, packaging, and warehousing of agricultural chemicals.
THAN discontinued operations at the Site in 1981. Interim remedial activities completed at
the Site have included soil excavation, structures demolition, soil vapor extraction, and the
provision of alternative drinking water supplies to nearby residents. Bottled water was
provided beginning in 1984. The extension of the City water supply in 1988 and 1989
essentially eliminated residential exposure to chemicals in groundwater in the affected
area.

The chemicals of primary interest in groundwater are carbon tetrachloride, chloroform,
1,2-dichloroethane (1,2-DCA), Dieldrin, and 1,2,3-trichloropropane (1,2,3-TCP). The
maximum and mean detected concentrations are shown in Table 1 for comparison with
background levels. Generally, low concentrations of chemicals are found in groundwater in
the vicinity of the Site. The groundwater situation is complicated by the presence of
1,2-dibromo-3-chloropropane (DBCP), a constituent present in pesticides that were
handled at the Site and also were widely used in the vicinity of the Site. DBCP is
considered a regional groundwater problem in the Fresno area. For this reason, the DTSC
is not proposing a numeric PFRG for DBCP. Based on an initial study, the presence of
1,2,3-TCP in groundwater also appears to be a regional problem. 1,2,3-TCP has not been
determined to be associated with the Site. For these reasons, the DTSC is not proposing a
numeric PRFG for 1,2,3-TCP unless the chemical is shown to be associated with the Site
at levels above background.

The area of groundwater historically affected by chemicals known to be associated with the
Site extends approximately 4,000 to 7,000 feet southwest of the Site. The approximate
width of the historically affected groundwater is 800 feet. The chemicalls of interest are
primarily present in a groundwater zone designated as the B zone, whnch occurs
approximately 60 to 120 feet below ground surface.

Following DTSC review of the Feasibility Study (FS) Report (SEACOR 1993), DTSC
identified “key performance objectives” that would need to be met for the soil and
groundwater components of the preferred remedial action altenative (DTSC 1993). These
performance objectives are based on, and in some instances are refinements of, the
remedial action objectives that are identified and used in the FS report. In summary, the
DTSC's groundwater performance objectives included the following components:

e Comply with ARARSs.

e Develop and implement a groundwater extraction and treatmernit system capable of
achieving permanent containment, or removal, of chemicals released on or from the
Site, which exceed final remediation goals to be identified in the RAP/ROD.

¢ Develop and implement a groundwater monitoring program capable of: (1) verifying
that unacceptable human exposures or environmental impacts are not occurring as
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a result of the presence or movement of chemicals in groundwater, and
(2) providing sufficient information to allow for analysis of the effectiveness of the
groundwater extraction and treatment system.

e Require treated groundwater to be put to beneficial use to the extent practicable.

e Establish a non-numeric preliminary remediation goal for DBCP in groundwater due
to its regional presence, which would require an evaluation of DBCP at the time that
final remediation goals for other chemicals in groundwater known to be associated
with the Site are attained. '

e Establish provisions to deal with any significant release of DBCP, should it occur,
from Site soils to groundwater resulting from a resaturation of the A zone.

Similar to the objective for DBCP, the DTSC is expected to establish a non-numeric PFRG
for 1,2,3-TCP in groundwater due to its regional presence. The groundwater remedy
required by DTSC will likely consist of an offsite groundwater extraction component if
PFRGs are exceeded. '
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4 FEASIBILITY OF ACHIEVING BACKGROUND LEVELS
4.1 Technical Feasibility

The Feasibility Study Report (SEACOR 1993) considered groundwater extraction and
treatment with liquid phase carbon adsorption (pump and treat) as the primary active
remedial technology for addressing chloroform and other chemicals of concem in
groundwater. This technology is well established, as discussed in the Feasibility Study and
summarized in Section 7 of the preliminary draft RAP (Kennedy/Jenks 1994).

Pump and treat technology generally is effective in reducing the mass of chemicals in
groundwater, particularly when high levels of chemicals are present. However, the
effectiveness of pump and treat technology is subject to limitations which EPA has
documented in a study of groundwater remediation performed at a number of National
Priorities List (NPL) sites (EPA 1992). In its evaluation of these sites, EPA found that site
managers typically underestimated both the time and the costs required to achieve final
remedial goals. Moreover, most sites were unable to achieve MCLs as a groundwater
cleanup goal because chemicals in groundwater reached asymptotic concentrations in a
relatively short period of time. Table 2 shows examples of sites where asymptotic
concentration levels were reached. These levels generally were well above final remedial
goals. '

Other regulatory and advisory organizations have reached the same conclusions. The
State Water Resources Control Board (SWRCB) states that “there is now nearly universal
agreement that it is technologically infeasible to restore many groundwater pollution sites to
water quality objectives with current technology in reasonable time frames, e.g., on the
order of decades.” (SWRCB 1996) The National Research Council, in a report on the
technological limitations of pump and treat technology, identified the following limitations to
reaching drinking water standards in groundwater: 1) the physical heterogeneity of aquifer
material, 2) the presence of nonaqueous-phase liquids, 3) the migration of chemicals to
inaccessible regions of the aquifer, 4) the sorption of chemicals to surface materials, and

5) the difficulties in characterizing the subsurface. (NRC 1994)

Chemical partitioning between water and soil is a dynamic process. The concentrations
adsorbed to soil and the concentrations dissolved in groundwater maintain an equilibrium
described by the relevant partition coefficients. Consequently, groundwater extraction
generally results in an initial decline in concentrations of the chemicals in groundwater
followed by an asymptotic concentration. When high levels of chemicals are present in
groundwater, chemical removal rates initially are high but drop off quickly as the asymptotic
level is reached. At lower starting chemical concentrations, chemical removal rates may be
slow from the beginning. In either case, the ability to extract to low levels of chemicals in
groundwater is limited, and low cleanup objectives (e.g., MCLs) are rarely achieved.

Where the chemical concentrations in groundwater are already relatively low, the costs of
pump and treat remediation may be extremely high in relation to the benefit obtained.

Table 1 shows maximum and mean detected chemical concentrations in the two identified
areas of groundwater containing chemicals known to be associated with the Site for
comparison with background levels. As shown, chemicals of concem associated with the
Site are already at very low concentrations in the groundwater. The potential for reducing
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the chemicals to even lower concentrations is very limited, and it is unlikely that
background concentrations can be reached within a reasonable time, if at all.

The Final Feasibility Study Report for a nearby site, the Fresno Sanitary Landfill, includes a
discussion of the technical and economic infeasibility of reaching background levels in
groundwater (Camp Dresser & McKee 1996). The Report discusses the limitations of
pump and treat technology for remediating chemicals in groundwater to low levels. The
time periods for restoring aquifers to background levels ranged from 148 to 310 years.
Costs per pound of chemical removed were not explicitly presented, but are expected to be
quite high. In this case, the EPA agreed that cleanup goals should be set at MCLs and not
background. EPA set the remedial goal for chioroform at its MCL (100 ppb for total
trihalomethanes).

For the THAN Site, and Area 1 in particular, the times required to reach background levels
are very long. As discussed in further detail below, active remediation (option 2) only
reduces the time to remediate to background levels by approximately ten percent when
compared to natural groundwater flow. For instance, for Dieldrin, the remediation time is
reduced from 160 years (option 1) to 140 years (option 2).

To summarize, based on the experience at other sites that have employed pump and treat
technology, it is unlikely that background levels can be achieved in groundwater at the
THAN Site in a reasonable time.

42 Economic Feasibility

4.2.1 Groundwater Characterization and Development of Remediation Costs

In order to evaluate the economic feasibility of achieving background levels, groundwater
containing chemicals known to be associated with the Site was divided into two areas
based upon groundwater monitoring results obtained for the June 1996 sampling event
(see Figure 1). Area 1 is the upgradient portion, where multiple chemicals associated with
the Site are detected. Area 1 extends approximately 4,050 feet southwest of the Site.
Area 2 is the downgradient portion, where chloroform is the primary Site-related chemical
of concem. Area 2 extends 2,700 feet southwest of the distal end of Area 1.

Figures 2 through 5 show the detected concentrations for each of the Site-related
chemicals based upon the June 1996 sampling event. The detected concentrations of
1,2,3-TCP, which has not been shown to be strictly associated with the Site, are shown in
Figure 6. In general, chloroform is the principal chemical of concern in Area 2. In the June
1996 sampling event, 1,2-DCA was also detected in this area in Well 1001. Also,
1,2,3-TCP has been detected in Area 2. However, given its distribution in relation to the
Site, 1,2,3-TCP is likely a regional groundwater contaminant similar to DBCP. Finally,
DBCP is detected in this area, but it is known to be a regional groundwater contaminant.
Accordingly, it appears appropriate to consider Area 2 as primarily containing chloroform.

For the purposes of this evaluation, the groundwater areas were modeled as rectangles,
with a length corresponding to the furthest distance from the Site at which chemicals were
detected, a width equal to the expected influence of two extraction wells (based on
modeling results, the estimated radius of influence of an extraction well would be 125 feet),
and a depth equal to the estimated thickness of the targeted water-bearing zone. For
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Area 1, the dimensions were 4,050 ft. x 500 ft. x 15 ft. For Area 2, the dimensions were
2,700 ft. x 500 ft. x 15 ft. These dimensions were used in order to obtain a conservative
estimate of remediation costs for purposes of balancing remediation costs against
incremental benefit.

By using the mean concentration of chemicals detected in groundwater, and considering
soil-water partitioning, estimates of the amount of chemical present in the groundwater
areas were calculated. The results are shown in Table 3.

A chemical soil-water partitioning model was used to calculate the number of soil pore
volume exchanges that would be required to reduce the chemical concentrations for the
mean value in the area to background. Note that the mean detected concentrations shown
in Table 1 generally are close to background. A description of the model is presented in

Appendix A along with the chemical-specific and environmental parameters used in the
calculations.

A second model was constructed to simulate groundwater flow in the vicinity of the THAN
Site. This conceptual model was based on lithologic data from numerous borings at and
near the THAN Site, along with information obtained from numerous domestic wells
downgradient of the Site. A description of the model is included in Appendix A. The model
was used to guide the development of groundwater extraction remediation options.

Three approaches to remediation were evaluated. The first approach looked at natural
groundwater flow (remedial option 1). The costs associated with option 1 are generally
confined to groundwater monitoring costs. Routine semi-annual groundwater monitoring
costs are not included in the cost estimates presented. The second and third approaches
involved pump and treat systems. The second approach (remedial option 2) involved two
extraction wells at the distal end of each of the respective groundwater areas (in addition to
two on or near-site extraction wells for Area 1). This minimized capital costs but increased
operation and maintenance costs. Option 2 was considered the most reasonable
extraction effort based on modeling results, the low levels of chemicals present, and
concern for optimizing remediation by extracting only from the chemically-impacted water-
bearing zone. The two distal extraction wells would also provide hydraulic control to limit

the mobility of chemicals in groundwater. The calculated costs likely underestimate the
actual costs.

A third approach was also considered that involved adding numerous additional extraction
wells within the area of groundwater containing chemicals known to be associated with the
Site. Increasing the total number of extraction wells to 36 for Area 1 and 24 for Area 2 was
considered. This would increase capital costs but reduce operation and maintenance
costs. While this option would result in reduced remediation times, it would not be feasible
to implement because this option would require access to numerous parcels of private
property to install the large number of extraction wells. In addition, the simplified
partitioning model used in the TEFE may not accurately reflect the limitations in removing

chemicals from groundwater, even using a large network of extraction wells. This third
option was not considered further.

The results of the soil-water partitioning evaluation were used with information on the effect
of groundwater extraction to calculate the time required to remediate groundwater in each
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of the areas to background levels. Background levels were taken to be less than the
detection limits for all of the chemicals except chloroform. Twice the detection limit, or

1 ppb, was used for chloroform. (Appendix A). The calculated remediation times are
shown in Table 3. In Area 1, for option 2 it was assumed that chloroform would be
removed after 26 years. The annual treatment costs for remaining chemicals such as
Dieldrin were reduced accordingly thereafter. For both groundwater areas, and Area 1 in
particular, the required times for remediation are very long (e.g., over 100 years). The long
remediation times require large quantities of groundwater to be extracted. The estimated
volume of water that would be extracted in order to complete remediation in Area 1 is
110,000,000 gallons. In Area 2, the estimated volume of water required for remediation is
10,000,000 gallons.

The calculation of remediation times is based on soil-water partitioning only. The
calculations do not account for other factors such as dispersion, diffusion, and biological
degradation that may influence remediation time. It is difficult to determine the relative
significance of these other factors. It is unlikely that dispersion and diffusion will have a
major influence on a relatively immobile chemical such as Dieldrin. Although degradation
of all of the chemicals is slow, it may have a noticeable influence on concentrations over
the long remediation times calculated. Table 3 shows the difference between the time
required for natural groundwater flow and the time required for active remediation. The
active remediation contemplated in option 2 only reduces the remediation time for option 1
by approximately ten percent.

The estimated costs for remediating groundwater are also shown in Table 3. These costs
do not incorporate the present worth of money. By dividing the estimated costs by the
estimated amount of chemical in the area (assuming 100 percent removal), the unit cost of
chemical removal can be calculated. The results are shown in Table 3 for the two remedial
options. Costs for Area 1 are shown for individual chemicals. These costs are not
additive. The hypothetical remediation system would be designed and operated for the
presence of Dieldrin. Dieldrin is the chemical that would drive the remediation because it is
more preferentially bound to soil than the other chemicals. Table 4 provides a summary of
the remediation information for the two areas: Area 1 based on the removal of Dieldrin, and
Area 2 based on the removal of chloroform.

In Area 1, where the maximum concentration of chloroform detected in the June 1996
sampling event was 36 ppb, the estimated cost of remediation is $17 million for remedial
option 2. Because the estimated amount of Dieldrin that would be removed is one pound,
the cost per pound of Dieldrin removed is also $17 million. Comparison costs are
discussed below in Section 4.2.2. Attenuation factors, such as biodegradation, may
reduce the overall remediation time required for option 2.

In Area 2, where the maximum concentration of chloroform detected in the June 1996
sampling event was 22 ppb, the estimated cost of remediation is $1 million for remedial
option 2. Notably, it would cost $1 million to remediate the chloroform in this area over a
period of 13 years, whereas natural attenuation would accomplish the same result in

15 years (only 2 more years) for the relatively nominal cost of monitoring. Because
approximately 5 pounds of chioroform would be removed, the estimated cost per pound of
chloroform removed is $240,000.
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4.2.2 Incremental Cost Comparisons

42.21 Comparison of Remediation Options

The evaluation of economic feasibility is based on a comparison of the incremental costs
with the incremental benefits to be obtained. One way to evaluate the incremental costs of
the pump and treat options is to compare them with option 1, which relies on natural
groundwater flow and natural attenuation of the chemicals of concem. Option 1 would
entail groundwater monitoring costs, but these costs are common to the other options as
well. The costs and remediation times shown in Table 4 indicate that option 1 would yield
essentially the same benefits (in terms of remediation time) as option 2.

4.2.2.2 Comparison with Other Site Remediation Costs

Another way to evaluate costs and associated benefits is to consider the actions taken by
THAN to fund extension of the City Water System to all residents with domestic wells
affected by chemicals known to be associated with the Site. The cost to THAN for these
actions was approximately $1.3 million. The benefit was a substantial incremental
reduction in human health risks, from the risks of exposure to groundwater at the levels
discussed below in Section 6.3.7 to essentially zero risk. The estimated costs for
remediating Area 1 to background chemical levels range from $11 million to $17 million.
For Area 2, the estimated costs range from $1 million to $2.8 million. There is essentially
no associated public health benefit to be obtained from these actions. There would be little
or no reduction in the risk of human exposure because the groundwater currently is not
used for domestic purposes. While there would be a reduction in chemical mass in
groundwater, the groundwater would remain unsuitable for domestic purposes, because of
the regional presence of DBCP and 1,2,3-TCP.

4.2.2 3 Comparison with Remediation Costs at Other Sites

The State Water Resources Control Board’s (SWRCB) Functional Equivalent Document for
the containment zone policy (SWRCB Resolution No. 92-49) discusses costs per mass of
chemical removed at example sites (SWRCB 1996). Two Superfund examples discussed
are San Jose’s IBM and Fairchild sites. At the IBM site, the unit cost of volatile organic
compound removal using groundwater extraction and treatment during a five-year study
period was $12,000 per pound. At the Fairchild site, the unit cost of VOC removal using
pump and treat was $9,000 per pound. At other sites evaluated in California, the costs
ranged from $4,800 to $89,000 per pound of chemical removed. The report states that
“these kinds of costs may be particularly difficult to justify as reasonable at a site that has
little adverse impact to human health, water quality, or the environment.” Because of the
connection to the City Water Supply system, there is currently little adverse impact to
human health or the environment from the THAN Site-related chemicals in groundwater.

The Final Feasibility Study Report for the Fresno Sanitary Landfill (Camp Dresser & McKee
1996) includes a discussion of the technical and economic infeasibility of reaching
background levels in groundwater. The same limitations of pump and treat technology for
removing chemicals in groundwater to low levels were discussed. The time periods for
restoration of the aquifers to background levels ranged from 148 to 310 years, with a total
cost for remediating tetrachloroethene of $69 million. Costs per pound of chemical
removed were not explicitly presented, but are expected to be quite high. In this case, the
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U.S. EPA agreed that cleanup goals should be set at MCLs and not background. This
decision included using the MCL of 100 ppb for total trihalomethanes as the limit for
chloroform.

43 Conclusion Regarding the Technical and Economic Feasibility of Achieving
Background Levels _

It is unlikely that pump and treat technologies can achieve background levels in a
reasonable time. Also, given the small amounts of chemicals that would be removed by
the pump and treat option, the unit costs per pound of chemical removed are extremely
high when compared to the human health and environmental benefits obtained. When
considering costs relative to risk reduction benefits, the high costs are not justified on the
basis of reduced risks. By way of comparison, prior actions by THAN to provide altemative
domestic water supplies to affected nearby residents have produced significant benefits at
substantially less cost. For these reasons, we conclude that it is technologically and
economically infeasible to seek to achieve background levels of chemicals in groundwater
in the vicinity of the THAN Site.
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5 WATER QUALITY OBJECTIVES AND CUMULATIVE RISK ANALYSIS
5.1 Basin Plan Water Quality Objectives

According to the Basin Plan, groundwater may not contain chemical constituents in
concentrations that “adversely affect beneficial uses” (RWQCB 1995, Section IlI-7).

The regional board is directed to consider all material and relevant information submitted
by the discharger and other interested parties and numerical criteria and guidelines
developed by a number of agencies and organizations. The regional board must evaluate
the specific numeric criteria to determine whether they are relevant and appropriate to the
situation at hand, and whether the numeric criteria should be used in determining
compliance with the narrative objective (RWQCB 1995 Section IV-22). Reference is made
to relevant levels established by state and federal health authorities to determine whether
the effects are reasonabile.

Both federal and state authorities have established a preferential hierarchy for relevant
numeric criteria. The SWRCB looks first to the chemical-specific MCL. as the relevant
standard. When no such standard exists, the SWRCB then looks to relevant health-related
and water quality levels. (See, e.g., In re Santa Clara County et al., SWRCB Order No.
WQ 86-8, May 5, 1986). Similarly, EPA has adopted this approach for Superfund sites in
the Fresno area. Atthe FMC Corp. Superfund site, MCLs were ranked first, followed by
action levels, health-based levels, and quantification limits. MCLs were to be applied when
they existed; each of the subsequent standards was to be applied if a superior standard
did not exist. The approach developed by the SWRCB and by EPA indicates that, at the
THAN Site, the relevant numeric standard for chloroform levels in the groundwater is the
100 ppb drinking water standard.

The MCLs available for other Site-related chemicals are shown in Table 1.

5.2 Cumulative Risk Analysis

As noted above, the NCP generally establishes MCLs (and non-zero MCLGs) as the
chemical-specific ARARS to be used in the cleanup of groundwater that is a potential
source of drinking water, because MCLs are the enforceable standard under the Safe
Drinking Water Act and are protective of human health. In cases involving multiple
contaminants or exposure pathways, however, where attainment of chemical-specific
ARARs will result in cumulative risk in excess of 10, other factors may be considered.
Acceptable exposure levels for carcinogens are generally in the 10™ to 10°® risk range, with
the 107 risk level used as a point of departure for determining remediation goals when
ARARSs are not sufficiently protective because multiple contaminants or exposure pathways
are present.

Similarly, the Basin Plan addresses cumulative risk by requiring an evaluation of the
concentrations that do not pose a significant risk to human health or the environment,
considering risks from all carcinogenic constituents to be additive (in the absence of
scientifically valid data to the contrary).

The MCL relevant to chloroform in groundwater in the vicinity of the Site is 100 ppb.
This concentration corresponds to the 10~ risk level for chloroform. Where no multiple
contaminants or exposure pathways are present, 100 ppb is the appropriate chloroform
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remedial goal under the NCP and the Basin Plan. Subject to a technical and economic
feasibility evaluation, DTSC proposed a concentration of 48 ppb as the maximum
concentration allowed for chloroform, based on a cumulative risk of 10 for all of the Site-
related chemicals, assuming that chemicals other than chloroform were present at the
PFRGs.

In order to comply with the NCP and the Basin Plan and to meet the 10 cumulative risk
goal proposed by DTSC, THAN proposes to 1) set the PFRG for chloroform and other
individual Site-related chemicals at a health-based risk level of 10 or the MCL, whichever
is lower (see Table 5), and 2) set a cumulative risk limit of 10 in groundwater samples
from compliance wells where more than one chemical of concern is present. A technical
and economic feasibility evaluation supporting this approach is presented in Section 6.

The 10 risk level is protective of human health, particularly because there is no withdrawal
of groundwater for domestic use due to THAN's provision of alternative water supplies.
Furthermore, until the regional DBCP contamination problem is addressed, the
groundwater in the vicinity of the Site is unsuitable for drinking water purposes without
treatment for DBCP. The average DBCP concentration in groundwater samples from
wells not affected by the Site and clearly affected by regional conditions ranged from

1.9 pg/l to 8.4 pg/l (Rl Report, Section 7). Using these values, the range of calculated
excess lifetime cancer risk from residential use of water due to the known regional
presence of DBCP in groundwater is approximately 4 x 10° to 2 x 10™*. There may also be
a similar risk due to the regional presence of 1,2,3-TCP, but because background
concentrations of 1,2,3-TCP have not been well characterized, the associated risks have
not been calculated. THAN'’s proposed remedial approach addresses chemical-specific
and cumulative risk appropriately, but it must be noted that there is no actual risk posed
because there is no actual exposure to the groundwater.

The practical effect of this approach is that, if only one chemical is detected at a
compliance point, the comparison with the individual 10™* risk level or MCL (whichever is
lower) is all that is necessary. If more than one chemical of concern is detected, not only
must the individua!l chemical concentration be no greater than 10 risk level or the MCL,
but the ium of the potential health risks associated with each chemical must be less
than 107,

If a chemical of concern other than chloroform is detected, the groundwater sample will not
meet the criteria in step 1 because the MCL is equal to the detection limit. (The exception
to this is Dieldrin, but in this cases the 10 risk level is only slightly above the detection
limit.) If chloroform were present in a groundwater sample, and no other chemicals of
concem were detected, 100 ppb would be used as the cleanup level for chloroform.
However, if the sample also contained all of the other chemicals of concern at their
detection limits, then the chloroform concentration could be no greater than 80 ppb without
exceeding the cumulative risk limit. If 1,2,3-TCP, which is considered a regional pollutant,
were included at it's detection limit, then the chloroform concentration could be no greater
than 48 ppb without exceeding the cumulative risk limit. This calculation using 1,2,3-TCP
corresponds to the evaluation performed by DTSC.

The advantage of this two-step evaluation is that it achieves both individual and cumulative
risk levels for all the Site-related chemicals at all points of compliance, based on the actual
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~
chemistry of the groundwater. The points of compliance would be established during
remedial design.

V)
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6 FEASIBILITY EVALUATION TO ESTABLISH FINAL REMEDIATION GOALS

As discussed in Section 4, it is technologically and economically infeasible to achieve
background levels for Site-related chemicals. Therefore, cleanup levels should be set
between background concentrations and concentrations that meet applicable water quality
objectives and do not pose a significant risk to human health and the environment, at the
lowest concentrations that are technologically and economically achievable.

For two of the chemicals evaluated (carbon tetrachloride and 1,2-DCA), the background
levels evaluated in Section 4 and the MCLs discussed in Section 5 are the detection limits.
For these chemicals, the conclusion that it is technologically and economically infeasible to
achieve background levels also applies to the MCLs. Levels higher than MCLs cannot be
proposed as PFRGs without an ARAR waiver.

For two other chemicals (chloroform and Dieldrin), the health-based levels presented in
Section 5 are above the detection limits, and the following evaluation in this section is
presented in support of the PFRGs for these chemicals.

Finally, two chemicals (DBCP and 1,2,3-TCP) are known or suspected regional pollutants
in the Fresno area. For these chemicals, a non-numeric goal has been established by
DTSC, and a feasibility evaluation is not required.

6.1 Technological Feasibility

As discussed in Section 4, it is technologically infeasible to restore groundwater in the
vicinity of the THAN Site to background levels with current technology in reasonable time
frames (i.e., decades). Because of the low concentrations of Site-related chemicals in
groundwater, it is expected that health-based levels above detection lirnits cannot be met in
a reasonable time using pump and treat technology. However, pump and treat technology
will likely provide hydraulic control which will limit the mobility of chemicals in groundwater.
Hydraulic control with natural attenuation will result in the reduction of chemical
concentrations in groundwater. ‘

The maximum chloroform concentration detected in groundwater samples during the June
1996 sampling event was 36 ppb. It would appear that this concentration, which is below
the MCL of 100 ppb, could be met. For Dieldrin, the mean detected concentration in June
1996 was 0.1 ppb, which is below the health-based level of 0.3 ppb. The maximum
concentration of Dieldrin was 0.32 ppb, just above the health-based level. However, it
would be inappropriate to set a PFRG for either chloroform or Dieldrin based on the
maximum or mean concentration observed because the concentrations that may be
observed in the future cannot be predicted.

1t is possible that chloroform concentrations greater than 100 ppb will be detected in the
future. For example, if the A zone is resaturated, then it may cause increased
concentrations of chlioroform downgradient of the Site. If this should occur, it may be
feasible to achieve the limit of 100 ppb using pump and treat technology, but it is not
certain. In addition, it is not possible to determine with confidence a chloroform
concentration below 100 ppb that would be technically achievable in a reasonable time.
Similarly, we cannot be certain that Dieldrin concentrations will not increase to a level
above 0.3 ppb. Itis not possible to determine with confidence a Dieldrin concentration
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below 0.3 ppb that would be technically achievable in a reasonable time. More importantly,
the cost of achieving the limit will be high, as discussed in the next section.

The routine groundwater monitoring program will provide information on whether an event
such as resaturation of the A zone occurs. Section 10 of the draft RAP describes the
remediation measures to be taken if such an event does occur in the future.

DBCP is a known regional pollutant. Because movement of DBCP from upgradient
sources would make a remediation evaluation meaningless, one was not performed.
Based on initial indications, 1,2,3-TCP is also a regional pollutant, and therefore a numeric
goal has not been proposed. If there are upgradient sources of 1,2,3-TCP, then a
remediation evaluation would also be meaningless. However, if 1,2,3-TCP were found to
be strictly site-related with no upgradient sources, and if a health-based level of 0.2 ppb
were used, then it may be feasible to achieve the level within a reasonable time. Given the
assumption used in the model, it would take approximately 17 years to reduce 1,2,3-TCP
concentrations in groundwater from a mean of 0.9 ppb to 0.2 ppb.

6.2 Economic Feasibility

In Section 4.2, the high absolute costs and high unit costs of removing chemicals from
groundwater to background levels were discussed. The costs of remediating the two
chemicals with health-based levels above background levels (detection limits) are
discussed here.

For chloroform, the highest concentration detected in Area 1 was 36 ppb, and the highest
concentration detected in Area 2 was 22 ppb. These concentrations are below the MCL of
100 ppb. For Dieldrin in Area 1, the mean concentration was 0.1 ppb, which is below the
health-based level of 0.3 ppb. However, future maximum or mean concentrations of
chemicals cannot be predicted. It is possible that chloroform concentrations greater than
100 ppb will be detected in the future. Likewise, it is possible that Dieldrin concentrations
greater than 0.3 ppb will be detected in the future (the June 1996 maximum concentration
was 0.32 ppb). If health-based levels are exceeded, there will be a cost associated with
achieving these levels that cannot be estimated at this time. Nevertheless, because of the
capital costs involved, a minimum cost can be estimated. In Area 1, the estimated capital
costs are $250,000 for option 2. This corresponds to a minimum unit cost of $250,000 per
pound of Dieldrin and $16,000 per pound of chloroform for option 2. In Area 2, the
estimated capital costs are $140,000 for option 2. This corresponds to a minimum unit cost
of $28,000 per pound of chloroform for option 2. Compared with past costs or unit costs at
other sites, the costs for remediation of chloroform and Dieldrin are unreasonable.

The costs of reaching health-based limits are high relative to the comparison levels
presented in Section 4.2.2. The costs are also high in relation to the benefit to be
obtained. There would be little or no reduction in human health risk because there is no
exposure to chemicals of concem in groundwater. While chemical mass may be reduced,
the groundwater would remain unsuitable for domestic use because of the regional
presence of DBCP in excess of its drinking water standard, and the regional presence of
1,2,3-TCP. For these reasons, we conclude that it is economically infeasible to remediate
to a level below the health-based levels developed in Section 5. '
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6.3  Section 2550.4(d) Factors

The Tulare Lake Basin Plan states that the factors to be considered in the establishment of
cleanup levels greater than background are given in Title 23, California Code of
Regulations, Section 2550.4(d). These factors are summarized below. A more detailed
discussion for each factor is presented in Appendix B.

6.3.1__Physical and Chemical Characteristics of the Waste

Section 3 of the draft RAP includes a summary of the types of chemicals present at the
Site (Kennedy/Jenks 1994). Chemicals handled at the Site by the Site’s owners and

operators included agricultural chemicals (i.e., pesticides), various raw materials used in
agricultural chemical formulation, quality assurance laboratory chemicals, and solvents.

Most of the chemicals of concern in groundwater, such as chloroform, are halogenated
alkanes. Halogenated alkanes typically are relatively mobile and persistent in the
environment. The most persistent chemical is Dieldrin, an organochlorine pesticide. The
chemical characteristics of the chemicals associated with the THAN Site make them
difficult to remediate.

6.3.2 Hydrogeological Characteristics of the Facility and Surrounding Land

The hydrogeological characteristics of the Site are summarized in Section 4 of the draft
RAP.

Domestic well logs revieweld during the remedial investigation (Kennedy/Jenks 1993)
indicate that the screened depths of domestic wells in the Site vicinity vary from about
96 to 170 feet.

The lithology encountered during the remedial investigation (RI) consists of heterogeneous
mixtures of sand, silt, gravel and occasional lenses of clay. Lithologic units of sand and
gravel represent zones of high permeability and the most significant water-bearing zones.
The water-bearing zones that were sampled during the Rl are identified as A, B, C, and D.
Semi-confined permeable subunits encountered in each water-bearing zone are
designated with numbers increasing with depth in a given zone (A1, B0, B1, B2, C0, C1,
and D1). Subunits extend across the Site as interfingered layers of greater and lesser
permeable materials, which may allow flow to occur between subunits within a water-
bearing zone.

Subunits and water-bearing zones investigated during the Rl appear to be in hydraulic
communication, with preferential horizontal flow paths dominating groundwater movement
(Kennedy/Jenks 1993).

The water-bearing zone of most interest with regard to the presence of chemicals is the
B zone. Chemicals in this region of silty sand and sand will partition between the soil and
groundwater, and the chemicals in groundwater will exhibit movement. Because the

A zone is currently unsaturated, it consists of approximately 60 feet of vadose zone soils
‘overlying the B zone.
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6.3.3 Quantity of Groundwater and Direction of Groundwater Flow

On the basis of Fresno Irrigation District records and information gathered during the RI,
regional and local groundwater movement is from the northeast to the southwest. The
water-producing zones of interest are present in the upper 200 feet of the alluvium
(Kennedy/Jenks 1993).

“The estimate for the volume of groundwater that would be removed to meet background

levels is 110,000,000 gallons in Area 1 (to remediate Dieldrin) and 10,000,000 gallons in
Area 2. The basis for these estimates is provided in Appendix A.

6.3.4 Proximity and Withdrawal Rates of Groundwater Users

THAN has provided alternative water supplies to the Temperance-Kutner Elementary
School and all residents in the vicinity of the Site with domestic wells affected by chemicals
known to be associated with the Site. These alternative supplies include the provision of
bottled water (or replacement filters) beginning in 1984 and the extension of the City Water
System in 1988-1989 at THAN's expense. There is, therefore, no withdrawal of
groundwater for domestic use in the affected area. However, groundwater in the vicinity of
the Site is still being used for other purposes such as irrigation. The estimated withdrawal
rates for irrigation in the vicinity of the Site have not been determined.

The public supply well nearest to the Site, PS 102, is located approximately 2,800 feet
south-southwest of the distal end of Area 2. PS 102 is screened below 250 feet, 90 feet
below the known vertical extent of Site-related chemicals in groundwater. A 40-foot clay
layer of low permeability separates the water-bearing zones. Samples of groundwater from
PS 102 are regularly collected and analyzed for the possible presence of chemicals known
to be associated with the Site. The regiona!l contaminant DBCP has been detected, but
chemicals associated with the Site have not been detected (Kennedy/Jenks 1994).

6.3.5 Current and Potential Future Users of Groundwater in the Area

Groundwater in the vicinity of the Site is designated by the EPA as a sole source drinking
water aquifer (EPA 1993) and as suitable for municipal, domestic, agricultural, and
industrial water supply by the RWQCB under the Central Valley Region Water Quality
Control Plan for the Tulare Lake Basin (RWQCB 1995). Although the groundwater has
been classified as a source of drinking water, the regional presence of DBCP at levels
above drinking water standards renders the groundwater unacceptable for drinking water
purposes.

Groundwater in the Site vicinity historically has been used for domestic and municipal
supplies. It is THAN's understanding that domestic wells that are or were formerly included
in the domestic well sampling program and affected by chemicals known to be associated
with the Site are not used for domestic purposes, although they may be used for irrigation.
Because of the regional presence of DBCP, if chemicals associated with the Site were
removed, the groundwater would remain unsuitable for domestic use without treatment for
DBCP.
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6.3.6 Existing Quality of Groundwater -

In addition to the potential impacts of chemicals associated with the Site, regulations
require consideration of “existing quality of groundwater, including other sources of
contamination or pollution and their cumulative impact on groundwater quality.” General
discussions of groundwater quality are included in the Feasibility Study, Section 4
(SEACOR 1993) and the Site risk assessment (Environ 1996). DBCP is the primary
additional chemical of interest in Fresno area groundwater. The regional use and presence
of DBCP was discussed in Section 4.2.4.5 of the draft RAP (Kennedy/Jenks 1994) and is
discussed here.

In the Fresno area, DBCP has been detected at elevated concentrations in groundwater as
a result of its regional application to crops. DBCP was present at concentrations higher
than those detected regionally in some samples collected prior to 1987 from shallow, onsite
A zone monitoring wells. Maximum concentrations of DBCP detected in groundwater
samples from onsite B zone and all offsite monitoring wells are well within the regional
DBCP concentration range reported in literature and measured during the RI.

Studies described in the draft RAP and in Appendix B document that, in addition to being
associated with the THAN Site, DBCP is a regional groundwater pollutant in the Fresno
area, including areas adjacent to the Site. Consequently, even if THAN were able to
remediate Site-related chemicals to their respective PFRGs, the groundwater still could not
be used for domestic purposes because of the regional presence of DBCP at levels above
drinking water standards.

An initial study has indicated that 1,2,3-TCP is also a regional pollutant in the Fresno area,
similar to DBCP. The background concentration of 1,2,3-TCP has not been well
characterized, and a drinking water standard has not been established for the chemical.
However, indications are that 1,2,3-TCP may be present at concentrations that would result
in an unacceptable health risk if groundwater were to be consumed.

6.3.7 Potential for Health Risks

A human health and ecological risk assessment was performed for the Site in July 1993,
and finalized in January 1996 (Environ 1996). The initial results of the risk assessment
were summarized in Section 5 of the draft RAP. Because significant response actions had
already been completed by THAN at the Site, the risk assessment considered potential
risks to public health and the environment assuming that no further action is taken. Since
1984, THAN has provided alternative water supplies to all residents in the vicinity of the
Site with domestic wells affected by chemicals known to be associated with the Site. The
hypothetical exposure scenarios evaluated in the risk assessment conservatively did not
consider the provision of such alternative water supplies for the purpose of calculating the
risks associated with potential exposure to groundwater. The calculated risk would be
significantly reduced if these alternative water supplies were taken into account.

An exposure assessment was performed in which both hypothetical current and future
land-use scenarios were evaluated. For groundwater, the relevant potentially exposed
populations included were onsite and offsite workers and residents. The primary exposure
pathways evaluated for groundwater included ingestion, dermal contact, and inhalation of
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vapors from showering. Exposure from the use of groundwater in a swimming pool was
also considered.

As discussed above, DBCP has been shown to be a regional pollutant. For this evaluation,
potential risks excluding the contribution from DBCP will be discussed first, followed by
potential risks including DBCP.

Using a lognormal basis for evaluating the data (and assuming use of groundwater),
cumulative risks combining ingestion, bathing, and swimming ranged from 1x10™ for future
onsite adult residents to 2x10™ for future offsite child residents. Hl values calculated for
the three groundwater exposure scenarios were less than 1. Combined hazards
considering ingestion, bathing, and swimming were also less than 1. Including DBCP, the
cumulative risks ranged from 4x1 0 for future onsite adult residents to 2x10°® for current
offsite child residents. The calculated HI values were less than 1. DBCP accounted for
approximately 50 percent of the total calculated risk and total calculated HI.

Using a normal basis for evaluating the data, cumulative risks combining ingestion,
bathing, and swimming ranged from 5x10™ for future onsite adult residents to 3x10° for

~ future offsite child residents. The Hl values that were greater than 1 were for future onsite

residents (adults and children) and onsite workers (long-term). These scenarios of course
also had combined hazards (ingestion, bathing, and swimming) greater than 1. The
calculated HI values (including cumulative) for other exposure scenarios were less than 1.
Including DBCP, the cumulative risks ranged from 3x1 0™ for future onsite adult residents to
4x107® for current offsite child residents. The calculated HI values were greater than 1.
DBCP accounted for over 50 percent of the total calculated risk and total calculated Hl.

Because THAN funded the connection to the Fresno City Water Supply system in 1988,
none of the evaluated current or future groundwater exposure scenarios will likely occur.

6.3.8 Potential for Damage to Wildlife, Crops, Vegetation, and Physical Structures

An ecological evaluation was included along with the human health risk assessment
(Environ 1993). The results were also summarized in Section 5 of the preliminary draft
RAP (Kennedy/Jenks 1994). The presence of chemicals in groundwater at concentrations
up to MCLs will not adversely affect wildlife, crops, vegetation, or physical structures.

6.3.9 Persistence and Permanence of the Potential Adverse Effects

If active pump and treat remediation is implemented, the concentrations will persist above
background for the periods of time shown in Table 3. Without active remediation, chemical
concentrations will decline slowly by natural attenuation. The potential for human health
risk from exposure to drinking water will continue as long as the chemical concentrations in
groundwater are above PFRGs. However, as stated above, groundwater in the vicinity of
the THAN Site is not used as a source of drinking water because THAN has provided
alternative water supplies. This condition will apply in the future. Therefore, although the
potential for human exposure exists and will persist, actual domestic exposure to
groundwater is not occurring. '
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7  CONCLUSIONS AND RECOMMENDATIONS
7.1 Conclusions

Concentrations of chemicals remaining in groundwater are very low, and because of
chemical partitioning, it will take a long time to reduce the concentrations further.

The costs per pound of chemical removed by active remediation from groundwater
downgradient of the THAN Site are extremely high. The values are inordinately high when
compared with remediation at other sites, including other Superfund sites in Fresno and
elsewhere. Groundwater in the vicinity of the Site is not being used for domestic purposes,
so any reduction in potential health risks by reducing chemical concentrations in
groundwater is hypothetical. The past response efforts by THAN to connect nearby
residents to the Fresno City Water Supply system have reduced potential risks from
exposure to groundwater for domestic purposes to essentially zero. Further efforts to
reduce chemical concentrations in groundwater would have a negligible benefit in risk
reduction.

In addition, the beneficial use of groundwater will not be altered following remediation of
chemicals associated with the Site because of the regional presence of DBCP in excess of
drinking water standards.

Finally, active remediation resuits in only minor reductions in the time required for
remediation compared with natural groundwater flow and natural attenuation of chemical
concentrations. The negligible health benefits, lack of change in beneficial use, and the
long time required for remediation do not justify the costs of remediation. We conclude

. that remediating groundwater in the vicinity of the THAN Site to background (non-detect)

levels is technologically and economically infeasible for the Site-related chemicals of
concem.

7.2 Proposed FRGs

In Section 5.2, THAN proposed a general approach for establishing cumulative no
significant risk levels. Because it was shown in Section 6 that it was technologically and
economically infeasible to set goals less than the 10~ risk level, this approach can also be
used to establish PFRGs. The two step approach is to:

1. Setindividual chemical PFRGs based on a risk level of 10 or the MCL, whichever
is lower.

2. Seta cumulative risk limit of 10 in groundwater samples from compliance wells
where more than one chemical of concern is present.

If only one chemical is detected at a compliance point, the comparison with the individual
PFRG is all that is necessary. Individual PFRGs are shown in Table 4. If more than one
chemical of concern is detected, not only must the individual chemical concentration be
less than the PFRG, but the sum of the potential health risks associated with each
chemical must be no greater than 10®. THAN proposes a 10 risk level as protective of
human health because there is essentially no exposure to chemical in groundwater due to
THAN'’s prior response actions.
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The 10 risk level for chloroform is 100 ppb, which also happens to be the MCL for total
trihalomethanes. If chloroform were present, and no other chemicals of interest were
detected, 100 ppb would be used as the cleanup level for chloroform. However, if the
sample also contained all of the other chemicals of concern at their detection limits, then
the chloroform concentration could be no greater than 80 ppb without exceeding the
cumulative risk limit. This is equivalent to the evaluation performed by DTSC, if the -
regional pollutants DBCP and 1,2,3-TCP are excluded. The advantage of the two-step
evaluation is that it achieves both individual and cumulative risk levels for all Site-related
chemicals of concemn at all points of compliance based on the actual chemistry of the
groundwater.

An appropriate statistical test will be used to evaluate compliance with PFRGs. The
statistical test will be proposed to DTSC for approval. The choice of the tests will take into
account the following factors:

e Choice of compliance wells.

o Use of non-parametric statistical tests when the PFRG is the detection limit or close
to the detection limit.

e Use of transformed data (e.g., lognormal) if appropriate.

e Application of the 95% UCL to the cumulative risk (and not individual constituents).
¢ Rounding of cumulative risk values.

e Excluding 1,2,3-TCP (and DBCP) in the cumulative risk calculations.

Details of the statistical methodology and how the statistical tests will be applied will be
presented in the remedial design report.
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