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I. Purpose

The purpose of this Action Memorandum is to request approval for
a non-time-critical removal action at the Mouat Industries site
(Site) in Columbus, Montana. The removal action is intended to
mitigate potential threats to human health and the environment
from chromium contamination in groundwater. This memorandum also
provides supplemental documentation of previous removal actions
at the Site. This removal action is expected to be the final
response action for the Site. FMC Corporation, Monte Vista
Company (MVC), Mouat Industries, Inc., Timberweld Manufacturing
Co. (Timberweld), Atlantic Richfield Company (ARCO), and the Town
of Columbus (Town) have been identified as the potentially
responsible parties (PRPs). The proposed removal action relies
on natural attenuation processes to remediate the groundwater
contamination, and continued groundwater monitoring and
institutional controls. Through previous studies it has been
documented that there is only limited, if any, threat to human
health or the environment from exposure to media other than

groundwater.

This Action Memorandum also is a public document that provides

the public with information on the response action to be taken at
The proposed removal action is described and compared

the Site.
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_ 6. Montana Safety Act. Sections 50-71-201, 202 and
203, MCA, state that every employer must provide and maintain a

safe place of employment, provide and require use of safety devices
and safeguards, and ensure that operations and processes are
reasonably adequate to render the place of employment safe. The
employer must also do every other thing reasonably necessary to
protect the 1life and safety of its employees. Employees are
prohibited from refu51ng to use or interfering with the use of

safety devices.

_ 7. Employee and Community Hazardous Chemical
Information Act. Sections 50-78-201, 202, and 204, MCA, state that
each employer must post notice of employee rights, maintain at the
work place a list of chemical names of each chemical in the work
place, and indicate the work area where the chemical is stored or
used.. Employees must be informed of the chemicals at the work
place and trained in the proper handling of the chemicals.
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with alternative actions in an Engineering Evaluation/Cost
Analy31s (EE/CA) prepared in tpe Spring of 19967 .The proposed
action is consistent with criteria set forth w1th1n the Natlonal
Contingency Plan (NCP). The NCP presents the following factors
for consideration in evaluating the approprlateness of initiating
a removal action:

o Actual or potential exposure to nearby human populations,
animals, or food chains from hazardous substances or

pollutants or contaminants.

o Actual or potential contamination of drinking water supplies
or sensitive ecosystems.

(o} Hazardous substances or pollutants or contaminants in drums,
barrels, tanks, or other bulk storage containers that may
pose a threat of release.

o] High levels of hazardous substances or pollutants or
contaminants in soils largely at or near the surface, that

may migrate.

o} Weather conditions that may cause hazardous substances or
pollutants or contamlnants to migrate or be released.

o] Threat of fire or explosion.

o The availability of other appropriate federal or state
response mechanisms to respond to the release.

o] Other situations or factors that may pose threats to public
health or welfare or the environment.

The first two factors presented above are relevant to the
situation at the Site because of the potential threat to users
who might rely on groundwater for part or all of their water
supply. Human populations that rely on groundwater for
industrial, domestic, and irrigation needs may be at greater risk
as a result of elevated chromium in groundwater. There are no
nationally significant or precedent-setting issues for this site.

Authority for this non-time-critical removal action is based on
the Cqomprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980, as amended, and regulations found
at 40 CFR § 300.415. Those regulations pertain to removal
actions for the abatement, prevention, minimization,
stabilization, mitigation, or elimination of the release or
threat of release, or the threat resulting from the release of
hazardous substances. Such measures can apply to the actual or
potential exposure to hazardous substances or pollutants or
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contaminants by nearby populations, animals, or focd chains, and
to drinking water supplies or sensitive ecosystems, or other
conditions, situations, or factors. -

Regulations at 40 CFR § 300.415(b) (3) state that removal actions’
such as the Mouat groundwater removal action shall begin as soon
as possible to abate, prevent, minimize, stabilize, mitigate, or
eliminate the threats to public health or welfare or the -
environment, after evaluation, public comment, and selection of
an appropriate response action. The Mouat groundwater removal
action will be implemented through appropriate enforcement action
upon approval of the Recommended Action.

II. Site Conditions and Background

The Site (CERCLIS No. MTD021997689) is located in the Town of
Columbus, Stillwater County, Montana, north of the town airport
and the town golf course. Adjacent land use is primarily
industrial. As a result of past chromium ore processing
operations, releases of chromium (in the hexavalent oxidation
state) into the environment have occurred. Remediation of
chromium-containing soils has been successfully completed;
however, groundwater that contains hexavalent chromium above
state standards is still present below and downgradient of the
site. This Action Memorandum describes the non-time-critical
removal action intended to remediate the contaminated

groundwater.
A. Site Description
1. Removal site evaluation

The Town of Columbus has owned the property where the Site is
located since 1933. Under a leasing agreement with the town,
Mouat Industries constructed and then operated a chromium
‘processing plant on the site from 1957 until about 1963. The
operation processed chromite ore mined from the Stillwater
Complex in south-central Montana into high-grade sodium
dichromate that was purchased by General Electric for use as a
corrosion inhibitor at the Hanford Project in Richland,
Washington. Process wastes included sodium sulfate solutions
which contained sodium chromate and sodium dichromate. Both of
these chromium compounds are characterized by a hexavalent (Cr
VI) oxidation state. Cr VI leached from the sodium sulfate waste
piles into the underlying soils and into groundwater. Sodium
dichromate spills also occurred during normal operation of the
facility, which added to the Cr VI contamination.

Between September 1961 and April 1962, FMC Corporation provided
operational support to Mouat Industries for pilot-scale chromium
processing at the site. In May 1963, the Monte Vista Company
(MVC) purchased the chrome processing plant and acquired the
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leasehold interest in a portion of the site from William Mouat
and Mouat Industries. MVC held the lease until it expired in
1973. MVC did not conduct ore processing operations at the
facility during this period. In 1974, MVC removed the chrome
chemical plant machinery, buildings, and equipment from. the site.

Activities were conducted at the site by Anaconda Minerals
Company in 1969 and 1973 to 1974. 1In 1969, some waste materials
were collected from the site and placed inside a building that
had been used for sodium dichromate production. 1In 1973, in
response to concerns raised by the town, Anaconda agreed to
remove approximately 100 tons of material from the site and to
treat some contaminated soils in place. Anaconda removed the
material stored inside the building (approximately 468 tons) to
Butte, Montana, and attempted to treat soil in place by spreading
acid and ferrous: sulfate over a portion of the site to chemically
change the Cr VI to its more stable trivalent state (Cr III).
Anaconda’s presence at the site ended in 1974.

In 1975, Timberweld Manufacturing Company (Timberweld), a
laminated wood products facility, leased a portion of the site.
During the same year, Timberweld covered the area occupied by the
chromium processing plant and sodium sulfate waste piles with
approximately two feet of gravel. 1In 1976, yellow mineral
deposits, characteristic of sodium chromate, were evident at the
gravel surface. In 1990, the U.S. Environmental Protection
Agency (EPA) installed a fence around the area used by Timberweld
to restrict public access to the chromium-containing soils.
Timberweld continues to conduct business operations and
activities on a portion of the site.

In 1973, Anaconda Minerals performed sampling activities at the
Site. The presence of chromium in soils, surface water, and
groundwater was identified. 1In 1977, HKM Associates, under a
grant funded by EPA for the Mid-Yellowstone Areawide Planning
Organization, conducted groundwater sampling. Sampling results
confirmed the presence of Cr VI in groundwater.

A Preliminary Assessment/Site Inspection was conducted by EPA in
1979 and 1980. Various other entities also conducted multimedia
sampling during the late 1970s and 1980s. As a result of
elevated chromium analytical results, the site was proposed for
inclugsion on the National Priorities List (NPL) by the EPA in
October 1984. 1In June 1986 the site was placed on the NPL.

The primary problem at the site is hexavalent chromium
contamination of groundwater. The problem of chromium
contaminated soils has successfully been addressed by a previous
removal action (discussed later). Also, surface waters on the
golf course exceed water quality standards for hexavalent
chromium and trivalent chromium has been found in ditch bottom
sediments on the golf course.
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2. Physical location

The Site is located in an industrial area of Columbus, Montana,
in Stillwater County (Figures 1 and 2, Attachment 1). It is
located approximately six-tenths of a mile north of the
Yellowstone River and is within the river’s historic floodplain.
Regidential areas are located within a 1/2-mile radius of the
site. The land surface at and near the site slopes gently
southeastward toward the Yellowstone River. Hydrogeoclogic
investigations indicate the local groundwater flow dlrectlon is

also southeast.

The Site and adjacent areas are zoned as commercial/industrial.

A residential area is located to the southwest of the site but it
.8 outside the portion of the chromium plume which exceeds the
MCL of 0.1 mg/l total chromium. The residential area is included
within the Superfund Overlay District which provides groundwater
use restrictions (discussed later). The Town of Columbus Master
Plan indicates that the area will continue to functlon as a
commercial/industrial zone.

Current land use consists of the following:

o] Timberweld occupies land along the west edge of the Site.
Timberweld uses part of the area for storage and employee
parking and the remainder for normal business activities.

o Immediately south of the Site is the Town of Columbus’
municipal airport runway. The large open area in which the
- runway is located consists of mowed “prairie hay” (grasses
typical of the area).

o The Town of Columbus’ municipal golf course adjoins the
airport to the south.

o A chromite stockpile owned by the American Metallurgy
Corporation is located to the east of the site.

o Several commercial businesses are located to the west of the
Site.

o Private residences are located to the north and west,

upgradlent of the Site.

Terrestrial ecosystems in the vicinity include upland forests,
successional fields, agricultural land, commercial/industrial
areas, a municipal airport, and a municipal golf course. Aquatic
ecogystems include the Yellowstone River and a moderate-size
pond, with associated drainage ditches, located on the golf
course. Immediately to the east of the golf course are a series
of wastewater treatment lagoons. '
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3. Site characteristics

The Site is owned by the Town.%f Columbus, a local government.
Timberweld also owns a small western portion of the site and
leases a portion of the property owned by the Town. Timberweld
operates a laminated wood products business on the property they
own and lease from the Town.

The geologic strata at the Site consist of 0.5 to 3 feet of
imported gravel overlying 3 to 11 feet of fine-grained sand and
clay (upper Quaternary alluvium), 10 to 25 feet of poorly sorted-
gravel, sand, and cobbles (lower Quaternary alluvium), and
bedrock. The bedrock is a nearly flat-lying shale (either the
Judith River Formation or, in the western portion of the site,
the Bearpaw Shale), which is relatively impermeable and acts as a
barrier to downward migration of groundwater and contaminants
(e.g., chromium).

Groundwater is present at a depth of 3 to 11 feet below the land
surface; thus, the primary saturated aquifer at the Site is the
lower Quaternary alluvial aquifer. This aquifer is generally
unconfined, but may be confined in places by the overlying clay
and silt layers of the upper Quaternary alluvium. The saturated
thickness of the aquifer ranges from 13 to 27 feet at the Site
but thins to 7.5 to 16 feet downgradient of the site, near the
Yellowstone River.

The groundwater gradient is to the southeast at approximately
0.003 feet per feet (ft/ft), which is consistent with the
observed direction of contaminant migration. The gradient and
direction of groundwater flow do not exhibit significant temporal

variability.

Based on grain size analysis and a pumping test (both of which
were considered to provide only a qualitative estimate of the
hydraulic conductivity of the aquifer) conducted at the Town of
Columbus municipal well, the hydraulic conductivity of the lower
gravel aquifer wasg estimated at 0.11 to 0.62 feet per minute
(ft/min) . Aquifer hydraulic conductivities estimated from slug
tests performed at each RMIS-series well ranged from 0.017 to
0.36 ft/min, with a median of 0.075 ft/min. The estimated
groundwater velocity is 470 feet per year (ft/yr), which was
calculated by using a gradient of 0.003, the median hydraulic
conductivity, and an estimated effective porosity of 0.25
(typical for alluvium). It may, however, be as low as 90 or as
high as 2,800 ft/yr, given the potential range in hydraulic
conductivity and porosity.

Two previous removal actions have been completed at this NPL site
(discussed in detail in the section on previous actions).
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4. Release or threatened release into the environment
of a hazardous substance, or pollutant or
contaminant '

Chromium is the identified chemical of potential concern (COPC)
at the Site. Hexavalent chromium is a hazardous substance as
defined by Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) Sec. 101(14), and designated as such
under 40 CFR 117 and 40 CFR 302. Through a series of sampling
and analysis efforts, the following COPCs were identified and

documented:
o) Cr VI in groundwater and surface water;

o} Cr III in surface and subsurface soils, both onsite and
offsite; and )

o) Cr III in sediments and surface water.

A baseline risk assessment performed by EPA in the autumn of 1995
identified Cr III and Cr VI in surface water and sediments of the
golf course pond and ditches as COPCs and chemicals of potential
ecological concern (COPECs).

Contaminant release mechanisms present at the Site include
physical entrainment and infiltration/percolation.

The primary receiving medium for contaminants released from the
site was subsurface soil. Contaminants would then infiltrate
downward to the water table and contaminate groundwater, the
secondary receiving medium. Soils contaminated with chromium
were the subject of a removal action completed in 1994. Soils
were either treated, fixated and disposed of onsite in the form
of blocks or transported off site for disposal in appropriate’

land disposal units (discussed in detail in the section on
previous actions). The soil removal action rendered the chromium

in soils non-toxic and immobile and eliminated the source of
chromium contamination of groundwater. Currently, the only
potential threat is from chromium in the groundwater medium.
Institutional controls which are part of a Superfund Overlay
District have been implemented to limit human consumption of
groundwater. At the golf course pond and associated ditches,
contaminated groundwater discharges to the surface. Hexavalent
chromium in the groundwater is apparently reduced to trivalent
chromium within the pond and ditch sediments, resulting in
entrainment of chromium within the sediments. The trivalent
chromium in sediments was a concern as a possible threat to
ecological receptors. All affected media have been characterized

through numerous sampling and analysis events.
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Thelfollowing'documents/reports present noteworthy analytical
data collected to date: o

Historical Data Assessment and Evaluation Report, Mouat
Industries Site, prepared for Mouat Industries Site PRP
Group by Baker Environmental, Coraopolis, PA, April 1995.

Report of Sampling Activities, Mouat Industries Site,
Prepared by Ecology and Environment, Inc., November 1992.

Report of Sampling Activities, Quarter 2, Mouat Industries,
prepared by Ecology and Environment, Inc., March 1993.

Report of Sampling Activities, Mouat Industries, prepared by
Ecology and Environment, Inc., April 1993.

Report of Sampling Activities, Fourth Quarter, Mouat
Industries Site, prepared by Ecology and Environment, Inc.,

June 1993.

Groundwater Monitoring Program Completion Report for Work
Tasks 1, 2, and 3, U.S. Bureau of Reclamation, February

1992.

Alternatives for Remediating Chromium Contaminated
Groundwater in the Vicinity of the Mouat Industrles Site,
U. S Bureau of Reclamation, March 1993.

Quarterly Groundwater Monitoring Investigation at the Mouat
Industries Site, U.S. Bureau of Reclamation, November 1994.

Analytical Results for Additional Sampling in Support of a
Risk Assessment, Baker Environmental, Coraopolis, PA.

August, 1995.

These and other reports and data are included in the
Administrative Record for the Site.

There are no site features or characteristics, weather
conditions, human events, or other conditions that would either
cause, spread, or accelerate the release of chromium at the Site.
Chromium in the groundwater medium at the Site exists in the
dissolved state (Cr VI). It has been demonstrated that Cr VI
would not, under naturally occurring conditions, be reduced to Cr
III because of the highly oxidized groundwater existing at the
Site. Factors that can impact the geochemistry of chromium
(e.g., iron and total organic carbon content) have been found to
be low; therefore, it can be concluded that chromium would not be
precipitated. An evaluation of sorption phenomena also indicate
that these would not permanently retain chromium in groundwater.
They would, however, delay or retard the movement of dissolved
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- chromium with respect to the groundwater flow rate, suggesting
that chromium may be present in the groundwater for some time to
come in the future. However, chromium concentrations in the
groundwater will also decline by natural dispersion and dilution
mechanisms. Chromium concentrations in groundwater have been
declining in recent years, and the area within which elevated
concentrations are found has been decreasing. Figure 3
(Attachment 1) illustrates the most recent configurations of the

plume of dissolved chromium in groundwater.
5. NPL status

The Mouat Industries site was proposed for inclusion on the NPL
in October 1984 by the EPA..  The site received a Hazard Ranking
System score of 31..66. In June 1986, the site was placed on the
NPL. The proposed removal action will address any threats to
human health or the environment that remain after the two
previous response actions completed at the site. The removal
action is scheduled to begin during the autumn of 1996. This
removal action is expected to be the final response action for

the Site.
6. Maps, pictures, and other graphic representations

The following Figures and Tables are 1ncluded as Attachment 1 to
this Actlon Memorandum:

Figure 1 Site Location Map

Figure 2 Interpretative Map of Area with Total Chromium in
Groundwater > 0.1 mg/l, January 1995 - Mouat
Industries NPL Site :

Figure 3 Iso-Concentration Lines for Total Chromium at 0.5
mg/L in Groundwater

Figure 4 Site Contours at Soil Removal Action Completion
Figure 5 Site Cross Sections A-A and B-B
Figure 6 Superfund Overlay Distfict Map
Figure 7 Proposed Long—Tefm Monitoring Sampling Locations

Table 1 Summary of Analytical Results for Treated Material
Samples

Table 2 Summary of Analytical Results for Confirmatory
Grid Samples

Table 3 Comparative Analysis of Response Action
Alternatives
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Table 4 Summary of Comparisons of the Response Action:
Alternatives tq the Nine Evaluation Criteria in
. *
the NCP '

B. Other Actions to Date
1. Previous actions

Anaconda Minerals performed limited cleanup activities in 1969
and again in 1973 to 1974. 1In 1969, some waste materials were
stockpiled inside the building used for sodium dichromate
production, and portions of the site were graded. Between 1973
and 1974, Anaconda Minerals removed the materials stored inside
the building to Butte, and attempted to treat a portion of the
contaminated soil. The treatment consisted of reacting the Cr VI
contaminated soil with acid and ferrous sulfate solution to
reduce the chromium to the trivalent oxidation state.

In 1990, after evidence of chromium contamination appeared at the
surface of a gravel-covered area at the Timberweld facility, the
EPA installed about 1,400 feet of security fence around the Site
to restrict public access to chromium-containing soils. - Notices
of Potential Liability Pursuant to CERCLA Section 107 were sent
to the PRPs on March 19, 1990. The PRP responses indicated no
interest in fencing the site; therefore, EPA completed the job
using federal funds. During the same year, the Town of Columbus
modified the drainage in the area to control the flow of
stormwater onto the Site.

In 1991, after collecting additional soil and groundwater samples
that indicated elevated levels of chromium in these media, EPA
determined that chromium had been released into the environment
at the Site, and that further releaseg were likely. EPA also
determined that the Site posed a threat to public health or
welfare or the environment, and that a removal action was
necessary to abate the release and threat of release of hazardous
substances at and from the Site. After efforts to negotiate an
Administrative Order on Consent with the PRPs failed, EPA issued
a Unilateral Administrative Order (UAQO) on November 12, 1991 to
FMC Corporation, MVC, Mouat Industries, Timberweld, and the Town
of Columbus to conduct a removal action at the Site. The UAO
required that approximately 20,000 cubic yards of chromium-
contaminated soil be excavated and treated.

Work on a response action under the UAO was commenced in December
1991 by FMC Corporation. On March 31, 1992, a report was
submitted to the EPA containing a sampling and analysis plan for
site characterization. On April 10 1992, EPA approved a
sampling and analysis plan for site characterization to delineate
the vertical and areal extent of chromium-contaminated soil.
Drilling and sampling activities were initiated on April 13, 1992
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and completed on July 6, 1992. Results from those sampling
activities are contalned in a report which was submitted to the

EPA in August 1992.

In conjunction with the site characterization study submitted in
1992, work was initiated on treatment process development,
treatment facility design, equipment and material procurement,
site preparation, and Response Action Work Plan development.
Design, construction, and testing of the soil treatment facility
were completed in November 1992. Full-scale treatment testing
was conducted on site soils between November 1992 and February
1993. Between March 1993 and June 1993, the treatment facility
was modified to 1ncorporate a second treatment train and a
pretreatment screening station.

Full-scale treatment commenced on June 28, 1993. The soil
treatment process included soil screening, chemical addition for
chromium reduction, and portland cement addition for soil
fixation. The treated soils were formed into blocks for curing,
testing, and placement. Operations were conducted 24 hours per
day, seven days per week until October 31, 1993. During that
period approximately 14,000 cubic yards of chromium-containing
soil were treated, creating approximately 7,000 blocks. The
treatment process rendered the contaminants non-toxic and
immobile.

Each block of treated soil was sampled and analyzed for
compliance with the treatment standard of less than 0.5 mg/l
total chromium in the Toxicity Characteristic Leaching Procedure
(TCLP) extract. Analytical results (Table 1) show that all
blocks met the standard of less than 0.5 mg/l total chromium in
the TCLP extract. The maximum chromium concentration in TCLP
extract was 0.47 mg/l, and most values were less than 0.1 mg/l.
EPA’s oversight contractor, the U.S. Bureau of Reclamation, also
reported that

.all EPA split samples for 28-day cure treated soils
met performance criteria ... for TCLP extractable total
chromium, total chromium in [the more aggressive] multiple
extraction testing, and unconfined compressive strength.
Moreover, the close correspondence between EPA and FMC split
samples indicates that the FMC data base was appropriate for
guiding remedial site operations 7

Furthermore, all of the data for leaching the treated soil blocks
fit very well within the thermodynamic framework of the
geochemistry of the Site. The groundwater within the alluvial
aquifer is supplied by infiltration of prec1p1tatlon and thus 1s
of an oxidizing nature. The pH of the groundwater is also
neutral to slightly basic. The neutral to basic pH and oxidizing
state of the groundwater combine to create a geochemical
environment that is conducive for the formation of chromium
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oxide, Cr,0,,which is a stable, solid form of trivalent chromium
that has a very low solubility, Consequently, there is no reason
to believe that chromium will be released to the aquifer from the
treated blocks under the range of natural conditions expected for
this site. Corrosion of the ‘treated soil blocks may release some
silica, alumina, calcium, and, possibly, iron, but not chromium.

In response to the Town of Columbus’ concerns about final site
configuration and future land use considerations, an Addendum to
the Response Action Work Plan was submitted on June 17, 1994.
Offsite disposal of the remaining affected soils began on July 7,
1994. Removal operations were conducted 10 hours per day, seven
days per week until October 1, 1994. 1In 1994 approximately
19,400 cubic yards of chromium-containing soils were transported
and disposed of at RCRA permitted hazardous and non-hazardous
offsite disposal areas depending on the concentration of
chromium. :

During both actions conducted in 1993 and 1994, chromium-
containing soils were excavated to an elevation of 3,564 feet
above sea level or to the clay-gravel interface, whichever was
lower (except in those areas of the site where soil sample
analytical results indicated that the cleanup criteria were met
at a lesser excavation depth). After the excavation of soils
containing chromium above the cleanup concentration, the
excavation was backfilled with the treated soil blocks or
excavated soils for which sample analyses indicated the chromium
to be below the cleanup criteria. Additional excavations were
made in otherwise unaffected areas of the site east of the
primary excavation areas for placement of treated soil blocks
that would not fit into the primary excavation.

After block and soil placement were completed, the site was
graded to modest slopes to promote precipitation runoff. The
western portion of the site was surfaced with a gravel cover to
allow vehicular and storage use of the area. The eastern portion
was *covered with soil and seeded to establish a vegetative cover.
Work was completed on the site as of December 31, 1994, with the
exception of seeding operations conducted in 1995. Figures 4 and
5 (Attachment 1) illustrate the site configuration following the
soil removal actions. Confirmatory soil sampling (Table 2,
Attachment 1) indicates that the 1993 and 1994 actions were
effective in removal of chromium-containing soils.

Based on the results of the confirmatory soil sampling following
excavation of contaminated site soils, along with the results of
the leaching analyses of treated soil blocks and the associated
geochemical assessment noted previously, further leaching of
chromium into groundwater is not expected to occur. The soil
removal action has effectively eliminated chromium contamination
in soils at the site, and eliminated the source of chromium




13

contamination into underlying groundwater. Only the residual
hexavalent chromium contamination in groundwater downgradient of -
the site, and associated contamination at surface water bodies
that receive groundwater discharge, remains. This residual
contamination will be addressed by the proposed removal action.

The cost of the 1990 removal action to fence the area that
displayed evidence of chromium at the surface was about $22,000.
The subsequent soil removal action in 1993 and 1994 was performed
by FMC under a UAO, and its cost is not known.

In addition to the previous removal actions conducted at the Site
as noted previously, a series of public announcements and
meetings have taken place to keep the public informed on the
status of site restoration. Fact sheets, press releases, and
.other public announcements were released in April and July 1986,
March and June 1987, May 1989, March and July 1990, July and
September 1992, December 1993, and May 1996. Public meetings
were held in September and November 1992, January 1993, January
1994, November 1995, and June 1996. Following review of the
EE/CA by EPA and the Montana Department of Environmental Quality
(MDEQ), the document was revised and a final EE/CA was issued for
public review in May 1996. The final EE/CA, and an accompanying
EE/CA fact sheet, specified the alternative that will be
implemented to address groundwater contamination at the Site. A
30-day comment period began following the issuance of the final
EE/CA. A public meeting was held in Columbus, Montana, on June
S, 1996 to discuss the EE/CA and the preferred removal action and

to solicit public comment.
2. Current actions

Comments received on the final EE/CA are addressed in the
Responsiveness Summary, included as Attachment 4 to this Action

Memorandum.

'An Administrative Record has been established and is available
for public review pursuant to the requirements set forth in the
NCP. Information repositories have been established at the EPA
Montana Office in Helena and at the Stillwater County Library in

Columbus.
C. State and Local Authorities’ Role

1. State and local actions to date

CERCLA requires EPA to provide state and local officials timely
opportunities to review and comment on response actions. The
State submitted comments on the draft groundwater EE/CA and
subsequent draft Action Memorandum. The State has also provided
State Applicable or Relevant and Appropriate Requirements (ARARSs)
for consideration during development of the response actions.
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Institutional controls over land use and groundwater use have
been established by the Town. A zoning ordinance was approved in
March 1995 which created a Superfund Overlay District (Figure 6,
Attachment 1). The ordinance became enforceable in April 1995.
Requirements of the Superfund.Overlay District are enforced by
the zoning authority of the Town. The Superfund Overlay District
covers the entire site and area above the chromium plume with a

reasonable buffer area.

The land use restrictions apply only to the block placement areas
and surrounding protective buffer areas (Figure 6, Attachment 1).
The land use restrictions encompass the following:

o} prohibit excavation into the blocks of treated soil;

o limit vehicle loads on the graveled portions of the block
placement area;

o prohibit any use of the soil-covered block placement area
unless those areas are paved or covered with gravel;

o) require the property owner to maintain the site cover,
drainage facilities, and fences; and

o) establish specifications for construction on the block
placement area.

The Town of Columbus has also modified the drainage in the block
placement area to reduce the amount of stormwater entering the

site.

The groundwater use restrictions apply to the entire Superfund
Overlay District. Those restrictions prohibit new wells or other
groundwater extraction systems, prohibit groundwater use from
existing wells or other groundwater extraction systems, except
for lawn irrigation use, use of the existing golf course pond,
and groundwater monitoring. Excavation below the groundwater
table (static groundwater level) for any purpose is prohibited
except for temporary excavation work necessary for construction
purposes including placement of footings and utilities. Such
temporary excavation work requires a permit from the Town of
Columbus. The restrictions on groundwater use can be-:lifted by
the Town of Columbus after response action objectives are met
(the MCL for chromium in groundwater and the WQB-7 standards for
chromium in groundwater have not been exceeded for a period of

three consecutive years).

2. Potential for continued state/local response
The State has reviewed and commented on the proposed response

action and is expected to continue to be involved in the
remainder of the superfund activities at the Site. Of particular
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concern to the State is the possibility that the fixated blocks
of chromium-containing soils are buried near or below the
groundwater surface contrary to state solid waste requirements
and that chromium could leach from the blocks in the long term

future.

It is anticipated that the Town of Columbus will continue to
enforce the Superfund Overlay District until groundwater
concentrations meet the objectives of the removal action.

III. Threats to Public Health or Welfare or the Environment, and
Statutory and Regulatory Authorities

The NCP presents factors for consideration in evaluating the
appropriateness of initiating a removal action. Conditions at
the Site meet two of these requirements for a removal action:

o Actual or potential exposure to nearby human populations,
animals, or food chains from hazardous substances or

pollutants or contaminants.

fo) Actual or potential contamination of drinking water supplies
or sensitive ecosystems.

A. Threats to Public Health or Welfare

The Agency for Toxic Substances and Disease Registry (ATSDR)
conducted a preliminary Health Assessment in 1989 at the Site and
determined that a public health concern existed. In April 1991,
ATSDR reviewed the updated analytical results and the current
conditions at the Site. ATSDR recommendations read in part:

“Although the restriction of access to the contaminated
soils should reduce the likelihood of Timberweld employees
contacting the contaminated soils, there is still a
potential for exposure while surface contamination is
present. This is of concern since sodium chromate is an
irritant and is caustic to the skin and mucous membranes."

“Also, there are private wells, for irrigation purposes,
located downgradient of the facility and on-site monitoring
wells indicate elevated concentrations of chromium. ATSDR
feels there is adequate justification for the proposed
[soil] removal at Mouat Industries in Columbus, Montana.”

Under current exposure scenarios coupled with the prohibition on
groundwater use imposed by the Superfund Overlay District, there
are currently no threats to public health or welfare. However,
in the unlikely event that the groundwater use restrictions of
the Superfund Overlay District were lifted before groundwater
cleanup and domestic use of the groundwater resource were to
occur, an increased risk would probably be realized. This
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potential risk has not been quantified to date because this
scenario is very unlikely. Ch;omlum concentrations in
groundwater beneath and downgradient of the site do exceed the
state standard for drinking water quality, although the
concentrations have been declining with time. Chromium is
classified as a hazardous substance under CERCLA Sec. 101(14).

B. Threats to the Environment

It is believed that some contaminated groundwater beneath the
municipal golf course discharges into the golf course pond and
some of the associated ditches. Because groundwater is in
hydraulic communication with the golf course pond and some of the
associated ditches, media within these features have been
affected by chromium contamination. Ecological receptors within
the affected surface waters and sediments of the municipal golf
course are therefore potentially at risk because of contaminated
groundwater flowing beneath this area.

The results of the baseline risk assessment are as follows:

o Ecological receptors in the surface water or sediments of
the Yellowstone River are not at risk.

o Within the golf course pond, Cr III and Cr VI in the surface
water did not present a risk; however, Cr III concentrations
in the pond sediments exceeded two of three benchmark

values.

These data suggest a potential risk to bottom-feeding fish and
bottom-dwelling invertebrates. In the golf course ditches, both
sediment and water quality criteria are exceeded, suggesting
potential hazard to ecological receptors. However, the manmade
ditches were engineered to provide golf course drainage and are
not likely to provide a habitat of sufficient quality to support
aquatic receptors evaluated in the Baseline Risk Assessment.

IV. Endangerment Determination

Actual or threatened releases of chromium-contaminated
groundwater from this site, if not addressed by implementing the
removal action selected in this Action Memorandum, may present an
imminent and substantial endangerment to public health or
welfare, or the environment.

v. Proposed Actions and Estimated Costs

Three removal action alternatives were evaluated in the EE/CA:

(1) no action, (2) natural attenuation with institutional
controls and groundwater monitoring, and (3) groundwater pump and
treat. Through the alternative evaluation process, natural
attenuation with institutional controls and groundwater
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monitoring was chosen for the Mouat site as the most appropriate
~removal action. This alternative is expected to remedy the
groundwater below and downgradient of the site in a similar time
frame as the groundwater pump and treat alternative, but with
significantly lower overall costs. Specific evaluation criteria
for each of the alternatives are described in the following
sections. The threat to groundwater receptors (primarily
ecological receptors under current exposure sScenarios) is
expected to be reduced through natural attenuation in a matter of
years. Alternatives other than natural attenuation were
determined to be less desirable for several reasons as noted

below. _
A. Proposed Actions
1. Proposed action description

The proposed alternative, natural attenuation with groundwater
monitoring and institutional controls, includes semiannual
groundwater monitoring and continued prohibitions on land and
groundwater use within the Superfund Overlay District until
groundwater standards are met.

The natural attenuation alternative was chosen as the most
appropriate removal action at the Mouat site based on an
evaluation of (1) criteria provided for in the EE/CA guidance
document, namely effectiveness, implementability, and cost, and
(2) criteria provided for in the NCP. Table 3 (Attachment 1)
presents a summary of the comparative analysis for each of the
three alternatives with respect to the EE/CA criteria, and Table
4 (Attachment 1) presents the same with respect to the NCP
criteria. Review of these two tables clearly demonstrates that
the selected alternative best meets the above two sets of
criteria. Detailed analysis of the natural attenuation and other
alternatives is presented in the EE/CA, included as Attachment 3
to this Action Memorandum.

Natural attenuation includes a variety of natural processes that
can singularly or through cumulative effects, decrease the
overall concentrations of contaminants with time. With respect
to the Site, the primary natural attenuation processes in
groundwater include adsorption and precipitation, dispersion and
dilution, and chemical alteration. Each of these processes is
described in the EE/CA (Attachment 3). Based on physical and
chemical conditions encountered at the Site, dispersion appears
to be the predominant process affecting chromium transport, with
lesser effects attributable to the retardation of chromium due to
adsorption. Thus, the expected effects of dispersion and
adsorption on the chromium plume would be the slow release of
dissolved chromium into downgradient portions of the aquifer at
low concentrations.
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The primary difference between the no-action alternative and the
natural attenuation with instifutional controls alternative is
that the latter includes groundwater monitoring. Groundwater
monitoring will be performed semiannually for the duration of the
removal action at selected wells. These selected wells are
referred to as the Monitoring Plan Well Network. The proposed
wells include one upgradient well, five wells within the plume,
three wells laterally adjacent to the plume, and three wells near
the leading edge of the plume (as defined by the groundwater
standard of 0.1 mg/l). Three of the wells within the plume are
immediately downgradient of the block placement area, and will
serve to verify that chromium is not leaching from the buried
blocks into the groundwater. A surface water sample will also be
collected to evaluate changes in surface water within the golf
course ditches. The total number of semiannual sampling
locations is 13. Figure 7 (Attachment 1) shows the Monitoring. -
Plan Well Network for long-term monitoring sampling. As outlined
in the EE/CA, all samples will be analyzed for total chromium.
Proposed sampling procedures and related quality
assurance/quality control procedures are outlined in Appendix G
of the EE/CA. A complete groundwater monitoring and sampling and
analysis plan, based on Appendix G of the EE/CA, will be
developed as an attachment to the Administrative Order that
implements the proposed removal action. The Monitoring Plan Well
Network monitoring is anticipated to be performed by the PRPs
under an appropriate Administrative Order.

Groundwater monitoring and hence operation of the removal action
will be conducted for at least five years and then terminated
once groundwater standards are met. The EE/CA stipulates that
the following conditions must be met for the termination of the

action:

o All groundwater monitoring wells within the Monitoring Plan
Well Network must exhibit total chromium concentrations
equal to or less than 0.1 mg/L for two consecutive sampling

events.

o All remaining wells not included in the Monitoring Plan Well
Network would then be sampled to verify that total chromium
in these wells is equal to or below 0.1 mg/L.

The EE/CA states that only if the above conditions are met would

groundwater monitoring and groundwater use restrictions be

terminated, and then only with the written permission of EPA and
the Montana Department of Environmental Quality (MDEQ). EPA has
decided to modify the groundwater monitoring plan outlined in the

EE/CA to make it more consistent with EPA guidance. Region VIII

guidance states that monitoring continue until “...ground-water

protection standards have not been exceeded for a period of three
consecutive years.” The groundwater monitoring plan developed
for attachment to the Administrative Order will incorporate this
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Region VIII recommendation, and thus, supersede the monitoring
plan outlined in the EE/CA.

The groundwater monitoring will be conducted as follows:

A. The Monitoring Plan Well Network will remain as outlined
above; 12 wells as shown in Figure 7 (Attachment 1) and one
surface water sample from golf course ditches. The well samples
will be analyzed for total chromium and the surface water sample
will be analyzed for hexavalent and trivalent chromium.

B. The Monitoring Plan Well Network will be sampled
semiannually for a minimum of 5 years. ,

C. The Monitoring Plan Well Network will continue to be
monitored semiannually until both of the following conditions are

met:

1). It has been demonstrated that the'MCL for chromium
in groundwater and the WQB-7 standards for chromium in
groundwater have not been exceeded for a period of three
consecutive years.

2). It has been demonstrated that all remaining wells
not included in the Monitoring Plan Well Network but within the
Superfund Overly District do not exceed the MCL for chromium in
groundwater and the WQB-7 standards for chromium in groundwater
as determined by a single sample taken after Item 1 above is

gatigsfied.

D. Following completion of the Monitoring Plan Well Network
monitoring outlined above, EPA will monitor the four wells
nearest to the block placement area (RMIS-1, RMIS-4, MIS-15, and
MIS-16) on an annual basis for a period of 30 years including the
period of monitoring required for the Monitoring Plan Well
Network. The samples will be analyzed for total chromium. This
monitoring effort is not considered a part of the response
action, but is intended to fullfil the post-closure monitoring of
the treated block placement area. _

Chromium concentrations in surface water in the golf course pond
and ditches exceed WQB-7 standards for chromium. The exceedances
are the result of chromium contaminated groundwater which
discharges into the pond and ditches. The chromium levels do not
pose a human health risk as has been stated elsewhere in this
document, however, the surface water exceedances preclude
compliance with all ARARs identified for the Site. As the level
of chromium in groundwater attenuates, the levels of chromium in
the surface water will decrease. When response action objectives
are met for groundwater (the MCL for chromium in groundwater and
the WQB-7 standdrds for chromium in groundwater have not been
exceeded for a period of three consecutive years), EPA will
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review chromium levels in surface water to determine if further
action ig warranted. If chromjum levels in surface water achieve

WQB-7 standards as expected, no further response action would be
warranted and the Site could be consgidered for "site completion".

The proposed action also contemplates continued Town of Columbus
enforcement of institutional controls currently in place as part
of the Superfund Overlay District. These controls include both
land use and groundwater use restrictions as previously
described. The restrictions on groundwater use can be lifted by
the Town of Columbus after response action objectives are met
(the MCL for chromium in groundwater and the WQB-7 standards for
chromium in groundwater have not been exceeded for a period of

three consecutive years).

This particular removal action alternative would not generate
waste byproducts requiring offsite disposal, would not impact
ecological receptors, and would not interfere with current land

use activities.

2. Contribution to remedial performance

It is anticipated that the proposed removal action will be the
final response action for this site. This removal action, along
with past removal actions, is expected to mitigate all potential
threats to human health and the environment from chromium
contaminants at the site. Since no further remedial action is
expected at this site, site completion will be achieved without a

Record of Decision (ROD).

3. Description of alternative technologies

As mentioned earlier, two other alternatives were evaluated in
addition to the natural attenuation with institutional controls
alternative. These alternatives were no action and groundwater
pump and treat. A comparative analysis of each of these
alternatives is included in Tables 3 and 4 (Attachment 1). Table
3 (Attachment 1) presents a summary of the comparative analysis
for each of the three alternatives with respect to the EE/CA
criteria, and Table 4 (Attachment 1) presents the same with
respect to the NCP criteria.

_ 4. EE/CA
The identification, screening, and evaluation of removal
alternatives was previously performed in the EE/CA. Attachment 3
includes the EE/CA in its entirety. The EE/CA Approval
Memorandum, documenting the need for an EE/CA, is included in
Attachment 2. Additionally, written and oral comments received
by EPA on the EE/CA are included in the Responsiveness Summary
(Attachment 4). These and other documents relevant to the Site
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are available for review in the administrative record file at
locations previously noted.

5. ARARS

Attachment 5 includes a complete discussion of federal and state
ARARs relevant. to the proposed action. The ARARs of greatest
significance are the following:

o Federal drinking water Maximum Contaminant Levels (MCLs);
o state water quality standards; and
o] Class II landfill construction and monitoring requirements.

Action specific ARARS address the disposal of treated soil blocks

at the Site. The treated soil blocks are considered to
constitute a Class II landfill under Montana solid waste
regulations. Consequently, ARARS include requirements to
maintain a minimum separation between landfill wastes and state
waters, to demonstrate that landfill leachate will not adversely
affect state waters or to provide for a landfill liner and
leachate collection system, to provide for an adequate cover to
minimize infiltration as part of landfill closure, and related
requirements. The treated soil blocks have been partially
emplaced below the local groundwater table, with no liner, and
cover consists of gravel or revegetated soil and probably does
not meet minimum permeability requirements. Consequently, an

ARAR waiver 18 necessary.

EPA has determined, based on leachate data from the treated soil
blocks and on confirmatory soil analyses, along with appropriate
geochemical considerations regarding the environment of the
treated soil blocks, and when monitored and maintained by a
program of appropriate institutional controls, monitoring, and
maintenance to be established and/or continued as part of this
removal action, that the subsurface emplacement of treated soil
blocks at the Site is equivalent to that required by the Montana
solid waste regulations through use of another method or
approach. Accordingly, EPA invokes the ARAR waiver provisgion
provided by CERCLA Sec. 121(d) (4) (D) and C.F.R.
300.430(£f) (1) (ii) (C) (4). In determining that this ARAR waiver
may properly be invoked in this limited context, EPA has

considered that the purpose behind this solid waste regulation is

to ensure that the leaching of chromium from the treated soil