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PART 1 — DECLARATION
SECTION 1
1.1 SITE NAME AND LOCATION

The “Modesto Ground Water Contamination” Site
Modesto, Stanislaus County

California

EPA ID#: CAD 981997752

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action (IRA) for the Modesto
Ground Water Contamination Site in Modesto, Stanislaus County, California, which was chosen in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). This decision 1s based on the administrative record for the site.

The State of California, through the California Environmental Protection Agency (Cal-EPA)
Department of Toxic Substances Control (DTSC) and the Regional Water Quality Control Board
(RWQCB), concurs with the selected remedy.

Releases of tetrachloroethene (PCE) from a leaking dry cleaning machine at the dry cleaning
establishment and the sanitary sewer line leading from the dry cleaning establishment have contami-
nated groundwater at the Modesto site with volatile organic contaminants (VOCs).

An interim, rather than final, Record of Decision (ROD) was developed because of uncertain-
ties over whether any available remedial approach is capable of achieving groundwater cleanup
standards throughout the plume, and the necessity of further delineating the downgradient edges of the
plume. Upon commencing the RD/RA, U.S. Environmental Protection Agency (EPA) will collect
additional data to determine if federal and state requirements can be met throughout the groundwater
plume and to better delineate the plume. This data collection activity will also provide valuable
information to determine what future actions are appropriate. EPA will select a final remedy that will
achieve appropriate clean up levels or EPA will demonstrate that a waiver of these standards is
justified. With this in mind the specific IRA objectives, in addition to those stated above, are as

follows:

¢ Eliminate and contain the highest contaminant levels at the source (source
control).




® Prevent exposure to contaminated groundwater, above acceptable risk levels,
‘ to protect human health and the environment.

*  Minimize the impact of interim cleanup measures to the community.

¢ Collect data to determine if federal and state requirements can be met
throughout the aquifer.

® To delineate more clearly the downgradient edges of the plume and to
prevent its further migration.

This interim remedial action will provide source control, which will hydraulically contain the highest

contaminant levels. Contaminants will also be removed and treated during this interim action.

13 ASSESSMENT OF THE SITE
Actual or threatened releases of hazardous substances from this site, if not addressed by
implementing the response actions selected in this Interim Record of Decision (IROD), may present

an imminent and substantial endangerment to public health, welfare or the environment.

1.4  DESCRIPTION OF THE SELECTED REMEDY
‘ This alternative calls for the design and implementation of an interim remedial action to

protect human health and the environment. The goals of this remedial action are to:

1) eliminate and contain the highest contaminant levels at the source [source
control];

2) prevent exposure to contaminated groundwater, above acceptable risk levels,
to human health and the environment;

3) minimize the impact of interim cleanup measures to the community;

4) collect data to determine if federal and state requirements can be met
throughout the aquifer; and

5) to delineate more clearly the downgradient edges of the plume and to prevent
its further migration.

During the IRA, operation of the extraction well will draw groundwater in the most contaminated,
source-area portions of the plume to the well, thus inhibiting downgradient migration of those source-

area contaminants.



1.4.1 Role of this Operable Unit within the Overall Site Strategy

The overall objectives of the interim remedial action (IRA) at the Modesto Ground Water
Contamination Site are to eliminate and contain the highest contaminant levels at the source (source
control) and to prevent potential exposure of human or environmental receptors to PCE or other
organic compounds (e.g., toluene) released to the soil and groundwater. EPA will collect data on the
aquifer and contaminant response to the remediation measures. The aquifer remedial goals will be
determined in a final ROD for the site. This remedial action will be monitored carefully to determine
the feasibility of achieving these goals and to ensure that hydraulic control of the contaminated plume
is maintained. After a period of approximately 18 to 24 months, EPA will arrive at a final decision
for the site, and a final ROD for groundwater, which specifies the ultimate goal, remedy and
anticipated remediation timeframe, will be prepared. This interim system may be incorporated into
the design of the site remedy specified in the final action ROD.

Although reference is typically to PCE contamination, all remedial alternatives will address
each of the organic contaminants known to be present. PCE had previously been detected in
groundwater extracted by Modesto’s Municipal Well 11. However, since this well has been taken out
of service, there currently is no known exposure to contaminants from this well. If not treated,
contaminants may continue to migrate from the source areas and may potentially impact operating
municipal wells throughout the city Furthermore, this aquifer is considered viable for use as

drinking water in the event that additional wells are installed in the affected parts of the aquifer.

1.4.2 Major Components of the Selected Remedy

The primary components of the selected remedy include groundwater extraction, groundwater
treatment by air stripping with carbon adsorption, discharge of treated groundwater to the City of
Modesto’s water system, and soil vapor extraction (SVE) followed by carbon adsorption. The
selected alternative 1s expected to remove a substantial portion of dissolved PCE from the groundwa-
ter. EPA will be monitoring the downgradient edge of the plume to determine if the remaining PCE
would be removed through natural attenuation. If necessary to comply with discharge requirements,
extracted groundwater will also be treated using an ion exchange unit to remove naturally occurring
uranium.

These components are summarized as follows:

¢  Groundwater Extraction - A pumping rate of 50 gallons per minute (gpm),
which includes one or more extraction wells, will be used to achieve a
capture zone of approximately 250 to 300 feet. This will remove the most
contaminated groundwater near the source area and hydraulically isolate this



area from the surrounding aquifer. EPA will be monitoring the downgradient
edge of the plume to determine if natural attenuation is occurring since there
will be no continuing source of contamination.

*  Groundwater Treatment by Air Stripping - Air stripping is a simple,
straightforward technology to transfer volatile organic compounds from a
dissolved liquid phase to a vapor phase. Air will be sparged into a packed
column or shallow trays designed to maximize interfacial surface area and
shear, resulting in high mass transfer rates. The solvent-laden gas will then
pass over a bed of activated carbon to remove PCE and other organic vapors
from the off-gas stream.

* Discharge of Treated Groundwater - Pending approval of a groundwater
discharge permit by the City of Modesto, treated groundwater will be
discharged to the sewer system. Although uranium is naturally occurring,
and is a regional feature unrelated to this site for which cleanup standards are
not required, additional treatment of extracted groundwater to remove
uranium may be necessary in order to satisfy groundwater disposal require-
ments. Treatment may be required to meet the City of Modesto’s uranium
pretreatment requirements if disposal is to the City of Modesto’s sewer
system, or the drinking water standards if treated water is supplied to the
City of Modesto’s drinking water system.

®  Soil Vapor Extraction - SVE in the vadose zone will be used to increase the
rate of removal of contaminants that are diffusing from the groundwater to
the vadose zone. SVE removal efficiency will be evaluated through the IRA.
Some SVE wells will be screened near the water table to achieve effective
removal. The solvent laden gas would then pass over a bed of activated
carbon to remove PCE and other organic vapors from the off-gas stream.

Based on data collected during the IRA, EPA will calculate the threat to
groundwater from the soil. EPA will also calculate the extent to which the
SVE system accelerates groundwater cleanup. EPA will cease SVE when the
soil no longer poses a threat to groundwater and no longer accelerates
contaminant removal from groundwater.

¢ Institutional Controls - Institutional controls will include signing and
fencing around the treatment area. These institutional controls will be
maintained for the duration of treatment, and the need for additional institu-
tional controls will be evaluated in the final remedy.

EPA will develop a final remedial action that will address the applicable aquifer cleanup
standards. EPA will select a final remedy that will achieve appropriate groundwater cleanup levels or

EPA will demonstrate that a waiver of these standards is justified.



1.5 STATUTORY DETERMINATIONS

This IRA is protective of human health and the environment complies with federal and state
applicable or relevant and appropriate requirements (ARARs) for this limited-scope action, and is
cost-effective. Although the scope of this IRA is not intended to fully address the statutory mandate
for permanence and treatment to the maximum extent practicable, the IRA utilizes treatment and thus
is in furtherance of that statutory mandate. Although this is an interim action, the statutory
preference for remedies that employ treatment that reduce toxicity, mobility, or volume as a principal
element, are partially addressed in this remedy and will be addressed by the final response action.
Subsequent actions are planned to fully address the threats posed by the conditions at this site.
Because this remedy will result in hazardous substances remaining on-site above health based levels, a
review will be conducted within 5 years after commencement of the remedial action to ensure that the
remedy continues to provide adequate protection of human health and the environment. Because this
is an interim action ROD, review of this site and of this remedy will be continuing as EPA continues

to develop final remedial alternatives for the site.

Wi A. Taka)l— @ z,-G77

Keith A. Takata Date
Director, Superfund Division

ok Ok Ok

EPA Region IX



PART 2 — DECISION SUMMARY

SECTION 1 SITE NAME, LOCATION, AND DESCRIPTION

The Modesto Ground Water Contamination Superfund site is located in Modesto, Stanislaus
County, California. The site was included on the final National Priorities List on March 31, 1989.
The site initially included Municipal Well Number 11 (Well 11), which is contaminated with PCE
above the federal and state maximum contaminant level (MCL) of 5.0 parts per billion (ppb), and
potential groundwater contamination sources that may contribute to groundwater degradation in the
Well 11°s zone of influence. Well 11, located at the corner of Magnolia and Mensinger Avenues, is
owned by the City of Modesto. The site is currently defined to include contaminant sources.
Through the RI and other investigations, Halford’s Cleaners located at 941 McHenry Avenue, was
determined to be the primary source of PCE contamination at Well 11. The immediate area around
Halford’s Cleaners and the proposed extraction well location is light industrial and residential. This
land use is consistent with projected future land use. If contaminated groundwater entered the
Modesto municipal system through one of its supply wells, as many as 150,000 residents could be
affected.

The City of Modesto is located in Stanislaus County, approximately four miles south of the
Stanislaus River and five miles west of the Tuolumne River in the San Joaquin Valley. The city
encompasses approximately 12 square miles and has a population of approximately 170,000. Major
industries include canneries; wineries; and dairy, meat, poultry, and frozen food processing plants.

The climate is characterized by hot, dry summers and mild winters. The mean annual
precipitation is 12 inches with 87 percent of this occurring between October and May. Groundwater
is the primary source of supply for municipal, industrial, and agricultural water use in the City of
Modesto. Water supplies include 49 wells owned by the City of Modesto, 62 owned by the Del Este
Water Company, and numerous private domestic wells.

A site location map is presented as Figure 1-1 and a well location map is presented as Figure
1-2. The investigation area lies at an approximate elevation of 90 feet above mean sea level (MSL).
The site and vicinity are nearly flat with a gentle slope to the west at a gradient of approximately
0.001.

Dry Creek, a naturally occurring stream located approximately one mile to the southeast, is
the closest drainage to the site. Dry Creek flows west to the Tuolumne River, a tributary to the San
Joaquin River. Water delivery laterals extend from the Modesto Main Canal and run east-west at

distances of 0.8 mile to the north and 0.3 mile to the south of the site (see Figure 1-2).
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Figure |-1
SITE LOCATION MAP

Modesto Groundwater Contamination Site
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SECTION 2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

Contamination at Well 11 was initially detected in September 1984, due to PCE contamination
in Well 11 at 16.7 ppb, which is above the federal and state MCL of 5 ppb. Well 11 was 1 of 12
wells initially sampled by the City of Modesto under the provisions of California Assembly Bill 1803.
Within a few weeks after contamination was detected in Well 11, local regulatory agency representa-
tives raised the possibility of Halford’s Cleaners being a source of the PCE contamination. Halford’s
Cleaners was suspected because of its proximity to Well 11 (approximately 1,000 feet southeast), and
the likely use of PCE at the cleaning facility. In April 1985, the Stanislaus County Department of
Environmental Resources conducted a groundwater investigation in the immediate vicinity of
Halford’s Cleaners, which included sampling an inactive air conditioning well at the Elks Lodge,
approximately 100 feet northwest of Halford’s Cleaners. Results indicated 84.6 ppb PCE in
groundwater from the Elks Lodge well. Following the groundwater investigation, the county
collected two soil samples (at 16 inches and 32 inches) at Halford’s Cleaners in the area near a dry
cleaning machine. Results revealed a maximum PCE concentration in soil of 176,000 ppb.

After being deactivated in 1984 when PCE contamination was initially detected, Well 11 was
reactivated in April 1987, after continuous monitoring indicated no detectable levels of PCE or other
chlorinated solvents. In February 1989, Well 11 was again taken out of service after concentrations
of 8.28 ppb PCE were detected in December 1989. The well remained out of service until a
wellhead Granular Activated Carbon (GAC) treatment system was installed by the City of Modesto in
May 1991. Well 11 was returned to service in June 1991 and operated until October 1995 when the
City indefinitely deactivated it due to naturally occurring levels of uranium above the MCL of 20 pico
Curies per liter (pCi/L).

In August 1985, the City of Modesto collected sludge and sediment samples from sewer lines
to the north and south of Halford’s Cleaners. A maximum concentration in sludge of 1,360 ppb PCE
was found in the main sewer line immediately downgradient from the connection with the private
service line originating from Halford’s Cleaners.

In 1987, Radian Corporation, under contract to the California Department of Health Services
(DHS), conducted an investigation of potential groundwater contaminant sources in Modesto.
Objectives of the DHS/Radian investigation were to identify businesses that potentially use PCE and
could be associated with contamination of 10 Modesto domestic water supply wells; identify
previously unknown surface contamination; evaluate potential health risks associated with the drinking
water supply and potential contaminant sources; and develop a list of remedial alternatives. Results

indicated that 106 businesses warranted further investigation as potential contaminant sources.



Follow-up evaluations eliminated 73 businesses from the 106, leaving 34 which were considered for
soil gas sampling.

During the Phase 1 remedial mvestigation, EPA investigated 17 of the 34 commercial sites in
the City of Modesto that were possible sources of PCE contamination that had been detected at Well
11. Seventeen were eliminated because they were not within one mile of Well 11; one mile was
selected as a conservative estimate of Well 11°s radius of influence. Although significant levels of
PCE were detected at four separate dry cleaning facilities, only Halford’s Cleaners was located within
the radius of influence of Well 11, which was determined via a pump test to be 1,750 feet. Well 11
is located approximately 0.25 mile northwest of the Halford’s Cleaners location.

In December 1989, EPA’s Emergency Response Section collected soil and soil gas samples
in the vicinity of Halford’s Cleaners. Results of five samples at approximately 5.8 feet bgs indicated
a maximum of 6,050 parts per million (ppm) PCE in the soil near the northwest corner of the
building at Halford’s and an elevated PCE concentration of 1,965 ppm in soil gas adjacent to the
automobile dealership immediately south of Halford’s Cleaners. Both soil and soil gas data indicated
lower PCE concentrations away from Halford’s Cleaners.

A second EPA Emergency Response Section investigation in July 1990 consisted of drilling
and sampling six boreholes in the vicinity of Halford’s Cleaners, and sampling the neighboring Elks
Lodge well. The highest PCE concentrations in soil (up to 21,000 ppb) were within five feet of the
surface at the borehole closest to Halford’s Cleaners. Groundwater sample results from the Elks
Lodge well indicated PCE at 73 ppb. EPA will contact the owner/operator of the Elk’s Lodge well to
discuss abandoning (sealing off) this well during the IRA.

In March and April of 1990 the RWQCB conducted a soil gas investigation to delineate
potential contaminant plumes associated with City of Modesto Wells 11, 14, and 21. Investigation
results indicated that the "Halford Plume," just west of McHenry Avenue and south of Roseburg
Avenue, is affecting Well 11. Discharges from Halford’s Cleaners to the sewer line are the source of
contamination. Halford’s Cleaners is believed to be the source of this plume.

On September 25, 1990, the EPA Emergency Response Section issued an order to the
Halford’s Cleaners PRPs for treatment of contaminated soil at the Haiford’s site. The removal action
was initiated in February 1991. An SVE system was installed at Halford’s Cleaners in February
1991. The system was operated until the rate of removal had diminished. EPA determined that a
larger SVE system was required to adequately address the extent of contamination.

EPA began the RI i 1991 to more completely define the extent of soil and groundwater
contamination, and to obtain information necessary for the FS and RA. The RI was conducted in

three phases; a summary of specific objectives and conclusions of each phase is presented in
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Table 2-1

SUMMARY OF REMEDIAL INVESTIGATION ACTIVITIES AND RESULTS

Phase 1 RI Activity

Result

Area wide soil gas survey to locate potential sources
of PCE contamination that could impact Municipal
Well 11.

Halford’s Cleaners is the major source of
contamination at Municipal Well 11.

Soil sampling near Halford’s Cleaners. Soil samples
collected while drilling four new monrtoring wells.

The highest levels of PCE contamination were found
at or below the water table.

Groundwater sampling in four monitoring wells.

PCE was found 1n each groundwater monitoring
well. Highest PCE level 1s 2,800 ppb in monitoring
well MW-4 near Halford’s Cleaners.

Aquifer pump test to determine the radius of
nfluence for Municipal Well 11.

Halford’s Cleaners is within the radius of influence
for Municipal Well 11, which is 1,000 feet away.

Phase 2 RI Activity

Result

Soil gas survey in the immediate vicinty of Halford’s
Cleaners.

PCE is present m small quantities in the soil gas near
Halford’s Cleaners and the adjacent sewer line.

Groundwater sampling in four monitoring wells.

Highest PCE level 1s 4,200 ppb in monitoring well
MW-3 near Halford’s Cleaners.

EPA performs a Human Health Risk Assessment.

Groundwater extracted at the source area, near
Halford’s Cleaners, would not be safe to drink;
currently it is not a drinking water source.

Phase 3 RI Activity

Result

Groundwater sampling in existing monitoring wells
and five new wells.

Highest PCE level is 74,000 ppb in monitoring well
MW-8 at Halford’s Cleaners. Toluene is also
present at MW-8 at 13,200 pg/L. Uranium
concentration exceeded MCLs at most wells.

Soil gas sampling at Halford’s Cleaners.

PCE is present in all samples.

EPA revises Human Health Risk Assessment to
include Phase 3 RI data.

Final Risk Assessment conclusions are consistent
with the initial conclusions.

11




Table 2-1. Before conducting the first phase of the RI, EPA notified parties potentially responsible
for the remediation of the site that, unless they objected, EPA would itself conduct the RI/FS rather
than using the settlement procedures under CERCLA Section 122. EPA had previously sent general
notices to these PRPs, but has not sent special notices.

EPA had previously considered a remedial alternative that used well-head treatment of water
collected in Well 11. However, because the City’s municipal wells may not always be operating
(i.e., Well 11 has been shutdown due to high concentrations of naturally occurring uranium), this

approach cannot be relied upon to ensure remediation goals are achieved.
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SECTION 3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The public was encouraged to participate in the selection of the interim remedy for the
Modesto Ground Water Contanunation Site during a public comment period from July 14 to August
13, 1997. The Proposed Plan presented seven alternatives, considered by EPA, DTSC and the City of
Modesto to address groundwater contamination. The Proposed Plan was released to the public on July
14, 1997, and copies were sent to all known interested parties, including elected officials and
concerned citizens.

The Proposed Plan summarized available information regarding the site. Additional materials
were placed in the information repository at the Stanislaus County Free Library. The Administrative
Record, which includes materials considered or relied on in the selection of the remedial action, is
located at the information repository. The public is welcome to inspect materials in the Administrative
Record and the information repository during business hours.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection
process by mailing comments to the EPA Remedial Project Manager, by calling a toll-free phone
number to record a comment, or by attending and commenting at a public meeting on July 29, 1997.

Display advertisements in the Modesto Bee included information regarding the information
repositories, the toll-free telephone line, and an address for submuitting written comments.

The Responsiveness Summary, Part 3 of this document, summarizes and addresses public
comments on the Proposed Plan.

This decision document presents the selected IRA, chosen in accordance with CERCLA as
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986, and, to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The
decision is based on the Admimstrative Record; an index to the documents contained in the Adminis-

trative Record is provided in Appendix A.
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SECTION 4 SCOPE AND ROLE OF INTERIM REMEDIAL ACTION WITHIN SITE
STRATEGY
This section includes the rationale for conducting the IRA, the scope of the IRA, and potential
future remedial actions at the Modesto Ground Water Contamination Site. Interim actions are
specified by EPA under two scenarios, both of which apply to the Modesto Ground Water Contami-

nation Site:

® To prevent further plume migration and initiate cleanup while RI/FS and post
RI/FS activities are being completed; and

e To obtain information about the response of the aquifer to remediation
measures 1n order to define final cleanup goals that are practicable for the
site.

While the groundwater contamination is being contained during the IRA, this action will be
monitored carefully to determine the feasibility of achieving groundwater cleanup standards through-
out the aquifer for the final remedial action It is EPA’s goal to determine a final remedial decision
for this site within 18 to 24 months from implementing the IRA. With this in mind, the specific IRA

objectives, in addition to those stated above, are as follows:

e Eliminate and contain the highest contaminant levels at the source (source
control).

e  Prevent exposure to contaminated groundwater, above acceptable risk levels,
to protect human health and the environment.

e  Minimize the impact of interim cleanup measures to the community.

e  Collect data to determine 1f federal and state requirements can be met
throughout the aquifer.

e  Delineate more clearly the downgradient edges of the plume and to prevent
its further migration.

The IRA mvolves groundwater extraction at the source area near Halford’s Cleaners and
treatment of the water by air stripping. Pending approval of a groundwater discharge permit by the
City of Modesto, treated groundwater will be discharged to the sewer system. Although uranium is
naturally occurring, and is a regional feature unrelated to this site for which cleanup standards are not
required, additional treatment of extracted groundwater to remove uranium in order to satisfy

groundwater disposal requirements may be necessary. Treatment may be required to meet the City of
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Modesto’s uranium pretreatment requirements, if disposal is to the City of Modesto’s sewer system;
or to MCLs if treated water is supplied to the City of Modesto’s drinking water system. EPA will
monitor groundwater for uranium to determine if treatment for uranium is necessary.

In addition to directly treating the groundwater by air stripping, an SVE system will also be
installed to remove PCE from the groundwater via the vadose zone. The solvent-laden gas from the
air stripper and the SVE system will be passed over a bed of activated carbon to remove PCE and
other organic vapors from the off-gas stream.

The IRA is expected to remove 90-t0-95 percent of dissolved PCE from the groundwater;
EPA will monitor the downgradient edge of the plume to determine if the remaining dissolved PCE
will be removed through natural physical mechanisms (i e., natural attenuation). If monitoring
reveals that natural attenuation is not occurring, the edges of the plume will be addressed in the final
remedy. Specifically, one or more downgradient extraction wells will likely be installed.

As part of the preferred alternative, EPA will collect additional data to determine whether
other measures are necessary to achieve groundwater cleanup standards within a reasonable
timeframe. At this time, EPA need not meet MCLs in the aquifer because these standards are outside
the scope of this IRA.

EPA’s expectations for a final remedy include returning the groundwater to its beneficial uses
to the extent practicable within a reasonable timeframe given the circumstances at the site, and the
elimination of potential risks to human health and the environment. By reducing source area
contaminant and contaminate migration through groundwater extraction and treatment and SVE, this

TRA will be fully consistent with EPA’s expectations and remedial goals for this site.
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SECTION 5 SUMMARY OF SITE CHARACTERISTICS

5.1 Site Geology and Hydrogeology

Fresh groundwater occurs in two aquifer systems in the Modesto area: a semi-confined
(upper) aquifer above the Corcoran Clay, and a confined (lower) aquifer, which lies below the
Corcoran Clay and extends to a depth of approximately 700 feet bgs. The semi-confined upper
aquifer includes both younger and older alluvium deposits. The confined lower aquifer includes the
older alluvium and unconsolidated continental deposits. Where the Corcoran Clay pinches out, the
upper and lower aquifers are hydrologically interconnected. The Corcoran Clay is an important
aquitard, or confining layer, southwest of this site, and separates the water table aquifer above it from
the regional confined aquifer below it. It has been reported that the Corcoran Clay pinches out near
the site and interfingers with sand near its edge. The upper aquifer is used as a drinking water
source, although there are no known active drinking water wells in the immediate vicinity of the site,
and Municipal Well 11 is currently not 1n use. Sediments encountered during drilling at the Modesto
site are typical of alluvial fan deposition in the San Joaquin Valley. The sediments consist of
discontinuous interbedded sands, silts, and clays. The beds or layers encountered while drilling were
usually less than ten feet thick. Most of the sand encountered was fine-to medium-grained, with
occasional coarser sand units present.

As seen in the generalized cross-sections 1n Figures 5-1 and 5-2, most of the sedimentary
layers are discontinuous across the site. Figure 5-3 shows the locations of the cross-sections. Many
of the sedimentary changes are gradual, grading from sands to silty sands to sandy silts. As seen in
Figures 5-1 and 5-2, sediments near the water table in the lithologic logs for MW-4 and MW-6 are
fine-grained. Sediments to the north are coarser grained (MW-2, MW-7, and MW-9),

A predominantly fine-grained layer, silty clay to clayey silt with thin sand interbeds, was
encountered at approximately 95 to 145 feet bgs while drilling the borehole for MW-9. Whether this
is the Corcoran Clay is unknown. Sediments from the fine-grained layer in MW-9 were described as
olive or light olive brown, while the Corcoran Clay has been described as gray or blue in color
(Balding and Page, 1973). MW-9 is screened below this fine-grained layer from 144 to 154 feet bgs,
while all other monitoring wells are screened above it, from 60 to 90 feet bgs.

General mineral analysis of groundwater samples indicate the water from MW-9 is similar to
water from nearby MW-8 (Table 5-1). The presence of PCE in both MW-8 and MW-9 indicates that
some lateral migration likely occurs. However, the concentration of PCE was 74,000 ug/L in a

groundwater sample from MW-8 (screened at + 80 feet bgs), but only 40 pg/L from MW-9 located
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Table 5-1

GENERAL WATER QUALITY PARAMETERS, PHASE III RI

Concentration (mg/L)

EPA Drinking

MW-1 MW-2 MW-3 MW-4* MW-5 MW-6 MW-7 MW-8 MWwW-9 Well 11 Water Standard
Fluoride <0.4 <04 <04 <0.4 <0.4 <0.4 <0.4 <04 <0.4 <0.4 14-24T
Chloride 46.7 45.6 36.3 16.8 76.1 98.9 76.2 36.4 24.1 46.8
Nitrite-N <0.02 <002 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 i
Bromide 0.13L] 0.13L,J| 0.19LJ| 0.10LJ} 0.19LJ| 027L,J] 0.19LJ 0.10L,J[ 0.06 L)J 0.10LJ
Nitrate-N 12.1 11.0 11.3 6.4 12.2 4.5 17.0 10.2 54 7.4 10
Ortho-Phosphate P <0.06 <0.061 0.10L)J <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.05
Sulfate 28.1 27.6 25.5 22.4 22.8 46.4 38.3 16.7 11.5 29.1 250 S
Total Alkalinity (as CaCOy) 294 300 310 230 284 470 429 298 194 324
Hardness 312 336 302 214 378 470 486 312 196 324
Sulfide <1.0 <l1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <l1.0 1.0
Ammonia <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (TOC) 10.8 93 13.0 62 95 11.7 14.0 85 4.5 12.5
Chemitcal Oxygen Demand (COD) <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0
Biochemical Oxygen Demand <4] <4] <4] <41 <4] <4] <41 <2] <27 <217
(BOD)
Total Dissolved Solids (TDS) 5581 559 1 916 1 38017 6301 789 J 79817 478 346 525 500 S
Total Suspended Solids (TSS) <101J <101 751 <1017J 325173 <1017 <107J 3> H <107 <1i01J

* = Average value of duplicate samples.

J = Laboratory estimated value

L = Below the requied quantitation limit.

S = Secondary standard.

T = Temperature dependent.




10 feet away (screened at + 150 feet bgs). This PCE concentration difference appears to indicate
that the fine-grained layer separating the screened zones between these two wells generally retards
downward movement of PCE at this location.

Groundwater levels, gradient, and flow direction near Halford’s Cleaners all vary with
pumping at Well 11 and possibly other local wells (E & E, 1993). When Well 11 was pumping the
local groundwater flow at the site was to the northwest toward Well 11. Previous water levels have
shown that the groundwater flow direction at the site has varied from southeast to southwest to the
north by northwest. The groundwater gradient, or slope, is flat.

When the wells were sampled in August 1995, the depth to groundwater was approximately
66 feet bgs, or an elevation of 25 feet above MSL. When Well 11 was pumping, the depth to water
was approximately 70 feet bgs in May 1992 (E & E, 1993). The depth to groundwater reflects
surrounding well usage and recharge. Analysis of a pump test conducted in May 1992, indicated that
the aquifer is unconfined to semi-confined, heterogeneous, and fairly permeable (E & E 1993). Well
11 was designed to pump from this aquifer at 1,200 gpm, indicating that this aquifer is capable of
yielding significant amounts of water.

When site water levels were measured in March 1996, the depth to groundwater was
approximately 58 feet bgs, or an elevation of about 32 feet above MSL. Figure 5-4 is a map of the
piezometric groundwater surface in March 1996. At that time, groundwater flow was to the west
without any pumping from Well 11. During March 1996, the horizontal gradient was about 0.00043
feet/foot. There is an upward gradient between the deep well, MW-9, and the shallow well, MW-8,
approximately 10 feet away, of 0.01 feet/foot. This upward gradient tends to slow the downward

migration of PCE in the groundwater.

5.2 PCE Sources and Migration Pathways

PCE is the primary contaminant of concern at the Modesto site and relatively high concentra-
tions have been detected in soil, soil gas, and groundwater near Halford’s Cleaners. The RI indicates
two main sources of PCE contanunation that originated at Halford’s Cleaners. In 1985, an old
leaking dry cleaning machine was discovered. It was then replaced with a new machine with no
leaks. Wastewater discharged from the old-style machines often contained low levels of PCE
contamination. Halford’s Cleaners old machine discharged wastewater into the sewer line for many
years, and it appears that there were leaks from the sewer system. MW-8 is located near the private
sewer connection and MW-8 also had the highest levels of PCE contamination. MW-5 is located in

the vicinity of the old leaking machine and also had high levels of PCE contamination.
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According to a 1992 Central Valley RWQCB report, (Dry Cleaners - A Major Source of PCE
. in Ground Water, March 27, 1992) there are five likely mechanisms by which PCE can penetrate
sewer lines:

1. ‘Through breaks or cracks in the sewer pipes.
2. Through pipe joints and other connections.
3. By leaching in liquid form directly through sewer lines into the vadose zone.

4. By saturating the bottom of the sewer pipe with a high concentration of PCE-
containing liquid and then PCE volatilizing from the outer edge of the pipe
into the soils.

5. By penetrating the sewer pipe as a gas.

The report states that all sewer lines leak to some extent and that mechanisms 3, 4, and 5
probably occur in all piping.

Whether PCE is discharged directly to the environment or leaks from sewer lines, it
subsequently migrates downward through the unsaturated zone to the saturated zone. PCE separates
into three phases upon entering the subsurface environment: a vaporous phase which migrates

. through the vadose zone; a dissolved (miscible) phase, which is entrained in groundwater and
migrates according to groundwater flow patterns; and an undissolved (immiscible) phase which sinks
through the unsaturated and saturated zones.

The undissolved, or denser-than-water nonaqueous phase liquid (DNAPL), typically travels
downward through unsaturated soils and groundwater until it encounters an impermeable soil layer
where it can accumulate and act as a long term source of contamination. DNAPL may be present,
primarily in the saturated zone. Most DNAPLs undergo limited degradation in the subsurface, and
persist for long periods while slowly releasing soluble organic constituents to groundwater through
dissolution. Even with a potentially moderate DNAPL release, which may be the case at the Modesto
Site, dissolution may continue for hundreds of years or longer under natural conditions before all the
DNAPL is dissipated and concentrations of soluble organics in groundwater return to background
levels. DNAPL can exist in the unsaturated and saturated soils as both free-phase DNAPL and
residual DNAPL. When released at the surface, free-phase DNAPL moves downward through the
soil matrix under the force of gravity or laterally along the surface of sloping stratigraphic units. As
the free-phase DNAPL moves, blobs or ganglia are trapped in pores and fractures by capillary forces.
The amount of the trapped DNAPL, known as residual saturation, is a function of the physical

. properties of the DNAPL and the hydrogeologic characteristics. After the interim action, EPA will
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have a better idea if DNAPL is present at the site. EPA will collect additional data during this IRA
to determine if applicable aquifer remediation requirements can be met.

PCE levels in soil and groundwater are highest behind Halford’s Cleaners where Halford’s
private sewer line joins the sewer main lateral. Figures 5-1 and 5-2 show that elevated concentrations
(above 70 ug/kg) of PCE in the unsaturated soils are limited to this area. The PCE concentrations in
soil samples from the deep well (MW-9), drop below 70 ug/kg at 82 feet bgs. The fine grained units
starting at about 100 feet bgs, and the upward hydraulic gradient apparently retards downward
movement of PCE. The upward gradient between the deep well, MW-9, and the shallow well, MW-
8, approximately 10 feet away, is 0.01 feet/foot. These wells have an approximate 60 foot difference
in screened intervals. The retarded downward movement of PCE is demonstrated by the fact that the
concentration of PCE in groundwater from shallow well MW-8 (74,000 ug/L) is three orders of
magnitude greater than from MW-9 (40 ug/L). The low relative PCE levels in the unsaturated soil,
and the high relative levels in saturated soil and groundwater indicate that most of the PCE has
reached the water table. Once PCE enters the groundwater much of it dissolves and migrates from
the source area according to the groundwater flow direction.

During the Phase 1 RI, MW-1 through MW-4 were installed, and the remaining wells were
installed during the Phase 3 RI. PCE concentrations in groundwater samples from Well 11 and the
monitoring wells are presented in Table 5-2. PCE concentrations are consistently above the MCL in
the wells closest to Halford’s Cleaners (MW-3, MW-4, MW-5, MW-8, and MW-9). Table 5-2
shows that PCE levels fluctuate, which may be due to pumping rates of nearby municipal wells. At
Well 11, PCE concentrations generally decrease when the well is inactive. When Well 11 is active, it
likely draws contaminants toward it, when it is inactive, contaminants tend to be drawn in other
directions. In 1993 Well 11 was pumping and the PCE concentration was 32 pg/L. In 1995 the PCE
concentration was 0.7 ug/L when the well was not pumping.

In summary, it appears that PCE which leaked from Halford’s Cleaners and/or the sewer
leading from Halford’s migrated to the groundwater. Based on the levels of dissolved PCE in
groundwater, undissolved PCE or DNAPL, may also be present. PCE-contaminated groundwater
migrated to Well 11, although levels have decreased at Well 11 since it became inactive. Based on

the levels of dissolved PCE in groundwater, undissolved PCE or DNAPL may also be present.

53 Groundwater Results
Figure 5-5 is a map showing the distribution and concentration of PCE in groundwater from
the most recent sampling in 1995. Similar to the PCE distribution in soil, the concentration in

groundwater is highest in wells near Halford’s Cleaners (MW-3, MW-4, MW-5, and MW-8). The
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Table 5-2

HISTORICAL PCE CONCENTRATIONS IN GROUNDWATER

PHASE HOI R
PCE (ug/L)
Well
Number March 1992 November 1993 August 1995
MW-1 71 340 145.5
MW-2 47 51 171.8
MW-3 900 4,200 2,706
MW-4 2,800 1,500 904
MW-5 - -- 17,300
MW-6 - - 44
MW-7 - - 42
MW-8 - - 74,000
MW-9 - - 40
Well 11 7 32 0.7

-- = Well was not installed until 1995.

Well 11 was taken out of active use in

October, 1994,
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PCE Concentrations in Groundwater (August 1995)
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federal and state MCLs for PCE in drinking water is 5 O ug/L.. The MCL was exceeded in all wells
except MW-7, and the highest concentration of PCE was 74,000 ug/L in MW-8 near Halford’s
Cleaners sewer connection to the main line. The other shallow groundwater sample near Halford’s
Cleaners (MW-5) indicated 17,300 ug/L PCE. MW-7, which was placed upgradient of Halford’s
Cleaners, indicated the lowest PCE concentration of 4.2 ug/L; based on this low relative concentra-
tion, an upgradient source of contammation appears unlikely. MW-6, which was placed down-
gradient of Halford’s Cleaners to help define the lateral extent of contamination, indicated 44.0 pg/L
of PCE. In summary, PCE was found at high levels near Halford’s Cleaners and decreases as a
function of distance away from Halford’s.

Toluene was found at MW-8 at 13,200 pug/L; the State MCL for toluene is 150 pug/L. Since
toluene is not a breakdown product of PCE and is not typically associated with the PCE manufactur-
ing process, the presence of toluene may indicate a separate source of contamination. Toluene was
not detected at other wells near Halford’s Cleaners. Low levels were detected at MW-6 (8.2 ug/L)
and MW-7 (4.0 pg/L). Other volatile organic analytes were acetone, chloroform, and chloromethane.
Of these, chloroform was found at MW-7 at 1.6 ug/L (MCL = 100 pg/L), and acetone (3ug/L),
chloroform (0.4 pg/L) and chloromethane (0.3 pg/L) were found at Well 11. Phase 1 RI groundwa-
ter samples were also analyzed for cis-1,2 DCE; 1,1,1-TCA; benzene; ethylbenzene; and xylene.
These analyses were not conducted during the Phase 3 RI because of the low levels found during the
Phase 1 RI.

Chloroform was found at MW-7 at 1.6 ug/L, below the MCL of 100 pg/L, and low levels of
acetone (3 pg/L), chloroform (0.4 pg/L), and chloromethane (0.3 ug/L) were found at Well 11.
Acetone and chloroform are common laboratory contaminants.

Metals in groundwater were below drinking water standards except for manganese. The
secondary MCL for manganese was exceeded 1n unfiltered samples from MW-3, 5 and 7. Drinking
water standards were exceeded for mitrate at MW-1, 2, 3, 5, 7, and 8, and for Total Dissolved Solids
(TDS) at MW-1, 2, 3, 5, 6, 7, and Municipal Well 11. Since these data show no apparent correla-
tion to PCE contamination (i.e., are not site related) they will not be addressed in the remedy.
However, EPA will meet permit discharge requirements during the IRA with respect to manganese
and nitrate, and the Agency will collect additional data to determine if these concentrations represent
background levels.

Based on available data, PCE-contaminated groundwater is migrating away from Halford’s
Cleaners and could impact future drinking water wells in the event drinking water wells were installed
within the plume. Under a worst-case scenario, PCE migration could impact additional municipal

drinking water wells (other than Well 11)
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5.4 Soil Results

Figure 5-6 is a map showing the aerial distribution of PCE concentrations from the Phase 3
RI in (unsaturated) soil above, and (saturated) soil below the water table (also see cross sections,
Figures 5-1 and 5-2). Elevated concentrations of PCE in the unsaturated soils were only found in
samples from MW-5 and MW-9. The highest PCE concentration in unsaturated soil was 248.4 ug/kg
at 31.5 feet bgs in boring MW-5, near the former location of the leaking dry cleaning machine.
Samples from other borings in the immediate vicinity of Halford’s Cleaners (MW-8, MW-9, and
SV-1) also indicated detectable levels of PCE in the unsaturated zone. Samples from outlying borings
(MW-6 and MW-7) indicated no detectable levels of PCE in the unsaturated zone.

Elevated PCE concentrations in saturated soils were found in samples from MW-3, MW-4,
MW-5 and MW-9. The highest PCE concentration found in saturated soil was 555 pg/kg at 67.5 feet
bgs in boring MW-8, near Halford’s Cleaners sewer connection to the main line. Detectable levels of
PCE were found in saturated soil samples from all other borings, although the outlying borings again
indicated the lowest levels. Maximum PCE levels in saturated soil from the two outlying borings
were 32.7 pg/kg at MW-6 (90 feet bgs) and 4.8 ug/kg at MW-7 (90 feet bgs).

Headspace vapor analyses during the Phase 3 RI indicated PCE concentrations up to 2,300
png/kg (MW-5 at 24 feet and 66 feet bgs) and also generally increased closer to the water table.
Consistent with soil and groundwater data, soil headspace data demonstrated the highest PCE
concentrations near Halford’s Cleaners (MW-5, MW-8, MW-9, SV-1) and lower concentrations at the
outlying wells (MW-6, MW-7). The highest PCE concentration at MW-6 was 23 ug/kg at 85 feet
bgs and MW-7 had no detectable levels of PCE.

In summary, the highest levels of PCE in soil were found closest to Halford’s Cleaners, and

levels in saturated soil are higher than those in unsaturated soils.

5.5 Soil Gas Results

1995 soil gas data are presented in Table 5-3. PCE was present in each soil gas sample and
concentrations ranged from 200.0 pg/L m SV2-C (32 to 34 feet bgs) to 1591.7 pg/L in SVI-A (50-55
feet bgs). Soil gas sampling during the Phase 1 and Phase 2 Rls consisted of shallow sampling
(between 3 and 20 feet bgs) near Halford’s Cleaners, and along the sewer line downstream of the
Halford’s Cleaners sewer connection. These data indicated high relative PCE concentrations near
Halford’s Cleaners and the sewer and decreasing concentrations away from these areas.

Since the highest PCE levels were found closest to the water table, there may be a net
migration (off gassing) of PCE from the groundwater to the soil vadose zone. Therefore, to the

extent that the groundwater plume migrates, soil vapor contamination may also migrate. If DNAPL
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