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1.0 INTRODUCTION

This Site Closure Report was prepared in order to comply with the ground water monitoring portion
of the EPA Docket No. CERCLA-VIII-96-22 Unilateral Administration Order (UAO) for Conduct of
a Non-Time Critical Removal Action at the Mouat Industries National Priorities List (NPL) Site in
Columbus, Montana (EPA, 1996b). A site description is given in Section 2.0 of this report, and
Section 3.0 provides a summary of events. Effectiveness of the response actions are addressed in
Section 4.0, while Section 5.0 discusses protectiveness of the Site. A data summary can be found in
Section 4.1 and the 5-year review is summarized in Section 4.4.

From 1957 to approximately 1973, a chromium processing plant was operated by various owners and
co-owners at the Mouat Site (the Site). The Site is located immediately southeast of Columbus,
Montana, within the Yellowstone River floodplain. Currently, the local area consists of a variety of
operations including an active air-strip, a municipal golf course and mining and lumber processing
facilities. The chromium operation processed chromate ore into high-grade sodium dichromate,
which produced sodium sulfate process wastes containing sodium chromate and sodium dichromate.
These chromium compounds also contained hexavalent chromium. Previous investigations
performed in 1977, 1980, 1983, 1984, 1985, 1989 and 1992 revealed elevated chromium levels in the
soil, surface water and ground water within and adjacent to the site. Elevated concentrations of
chromium in the ground water were detected moving southeast of the site toward the Yellowstone
River (EPA, 1996a). In June of 1993, a full scale excavation and soil treatment was initiated. The
program was completed in May 1995. '

All response actions identified in UAO for Conduct of a Non-Time Critical Removal Action at the
Mouat Industries NPL site have been successfully performed. The selected post-removal Site
remedy was natural attenuation with ground water monitoring and institutional controls (ICs). ICs
were maintained and continue to be in effect for the Site. Ground water and surface water
monitoring was conducted in accordance with the Response Action Work Plan (RAWP) and the
Sampling and Analysis Plan (SAP) included therein for a minimum period of five years. Semi-
annual surface and ground water monitoring began in November 1996 and continued until October
2002. Monitoring continued semi-annually for a minimum of 5 years and until both of the following
conditions were met:

1) It has been demonstrated that the MCL for chromium in ground water and the
WQB-7 standards for chromium in ground water 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 Overlay District do not exceed the
MCL for chromium in ground water and the WQB-7 standards for chromium in
ground water as determined by a single sample taken after Item 1 above is
satisfied (US EPA, 1996b).
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Monitoring verified that natural attenuation continued to be effective in reducing chromium
concentrations in surface and ground water within restrictive zones as prescribed by the Superfund
Overlay District (SOD). The October 2002 monitoring event finalized the demonstration that the
MCL for chromium in ground water and the WQB-7 standards for chromium in ground water have
not been exceeded for a period of three consecutive years (Item 1).

In December 2003, non-network wells within the SOD were monitored. The December 2003
monitoring demonstrated that all remaining wells, not included in the Monitoring Plan Well Network
but within the SOD, do not exceed the MCL for chromium in ground water and the WQB-7
standards for chromium in ground water as determined by a single sample taken (Item 2) after
satisfying Item 1 above.
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2.0 SITE DESCRIPTION SUMMARY

2.1 Site Location and Layout

The Mouat Industries site is located in the town of Columbus, Stillwater County, Montana, just north
of the Columbus Airport, in the SW % of the NW % of Section 27, T2S, R20E, of the Columbus East
Quadrangle (See Figure 1). Columbus is a town of approximately 1500 people, with residences,
schools and businesses located within a mile of the Site. Currently, the Town of Columbus, along
with Timberweld Manufacturing, owns the Site which is located immediately southeast of
Columbus, approximately 0.6 miles north of the present Yellowstone River channel. Land use at the
site is designated as light and heavy industrial, related industrial storage and airport expansion.

2.2 Site Characteristics
2.2.1 Site Geology

The land surface at the Site slopes gently to the southeast. Site stratigrify consists of alluvial
deposits of the Quaternary period underlain by “nearly flat lying shale beds of the Upper Cretaceous
Period” (Baker, 1996). Course gravel and sand, derived from igneous and sedimentary sources,
overlay fine-grained sediments and localized fill deposits. Studies conducted by Baker
Environmental (Baker, 1992; Baker, 1993b) and the Bureau of Reclamation (BOR) (Bureau of
Reclamation, 1994) provided site-specific geological data. Based on the Baker and BOR data,
bedrock at the Site ranges from 13.5 to more than 30 feet below the ground surface (bgs). These
studies also indicated that alluvial gravels immediately overly the shale bedrock, in thickness ranging
from 7.5 to 26 feet. The alluvium consists of “brown to gray, moderately dense to very dense
gravels, and consist of clean, poorly sorted, and well-rounded gravel, containing some fine to coarse
sand, a trace of some cobbles and boulders, and a trace of silt” (Baker, 1996). Fine-grained
sediments, consisting of alluvial clay, silt and fine sand horizons overly the gravels. The Baker and
BOR studies found this fine-grained sediment horizon to range from 0 to 10 feet in thickness.

Depth to ground water at the Site ranges from 3 to 11 feet bgs. Baker observed the saturated
thickness of the sand and gravel formation to be 7.5 to 27 feet. The interface between the alluvial
sand and gravel and the clay/shale bedrock defines the aquifer base. Generally, the aquifer is
unconfined, although the overlying fines may create local confinements. The hydraulic gradient
across the site averages 0.003 foot per foot (fi/ft). Slug tests conducted by the BOR estimated an
average hydraulic conductivity of .038 centimeters per second (cm/sec), or 107 feet per day (ft/day).
Average horizontal ground water velocity is estimated at 1.29 ft/day (Baker, 1996).

2.2.2 Site Chemicals of Potential Concern
In 1993, FMC Corporation, a past operator, commenced a removal action. Chromium containing

soils were excavated, cleaned, solidified into blocks and placed back into the excavation. Non-
treated, relatively clean soil was also used as fill. The blocks and non-treated soil were covered with
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two feet of clean fill and graded to a slight slope to facilitate run-off. A portion of the excavated and
filled area was vegetated and the remainder of it was covered in gravel.

Ground water monitoring at the Site was performed as early as 1977, but data collected between
1977 and 1990 is limited and is of questionable quality. Quarterly ground water monitoring was
initiated in June 1992 and continued through August 1995. In June 1992, the total chromium (Cr)
concentration in Well RMIS-6, which is located in the Area of Concern, was 3.2 mg/L. When last
sampled in October 2002, the total Cr concentration at RMIS-6 was .047 mg/L.

Total Cr concentrations were above the Maximum Contaminant Level (MCL) and Montana WQB-7
water quality standard of 0.1 mg/L at five of the 16 wells monitored in June 1992. In August 1995,
25 wells were monitored, and eight of these wells displayed total Cr concentrations greater than 0.1
mg/L. In 1996, the ground water monitoring network was reduced to twelve network wells. Total
Cr concentrations have been below the MCL and WQB-7 standard since December 1999. Semi-
annual ground water monitoring of network wells under the UAO for Conduct of a Non-Time
Critical Removal Action at the Mouat Industries NPL Site began in November 1996. Furthermore,
ten non-network wells lying within the SOD were sampled in December 2003 and all ten were found
to have total Cr concentrations well below 0.1 mg/L.
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3.0 SUMMARY OF EVENTS

3.1 Site Background

The Town of Columbus (Town) and the Timberweld Manufacturing Co, (Timberweld) are the
current Site owners. The Town has owned the eastern portion of the Site since 1933. In 1960, the
Town acquired the western portion of the Site which was later sold to Timberweld. Aerial photos of
Columbus indicate industrialization of the area occurred between 1954 and 1957 (Baker, 1996). A
chromium processing plant was constructed on the Site in 1957 by William G. Mouat and Mouat
Industries. Under a leasing agreement with the Town, Mouat operated the plant from approximately
1957 to 1963. Mouat’s operation processed chromite ore mined from the Stillwater Complex in
south-central Montana into high-grade sodium dichromate, subsequently generating sodium sulfate
process wastes containing sodium chromate and sodium dichromate. These hexavalent chromium
containing compounds leached from the sodium sulfate waste piles into underlying soils and
eventually into the Site ground water. Additionally, normal facility operations resulted in sodium
dichromate spills. Figure 2 indicates the location of the chromium release. A 1992 study determined
the area of affected soils at approximately 3.3 acres. It was estimated that 46,700 cubic yards (cy) of
soil were in need of excavation.

The chromium processing plant was jointly operated by FMC Corporation and Mouat between
September 1961 and April 1962. The plant was purchased in May 1963 by the Monte Vista
Company (MVC), which acquired the leasehold interest in a portion of the Site. Records show that
chromium operations were ceased before, or at the time of, the MVC transaction. MVC held the

lease at the Site until the end of 1973.

In 1968, Mouat assigned its interest in the agreements it had with MVC to The Anaconda Minerals
Company (AMC). AMC was involved with the Site until 1973 and during this time AMC took
actions to address concerns the Town had about the site. In 1969, AMC removed approximately 468
tons of stockpiled chromium salts from the Site yard. A portion of these salts were drummed and
placed in the manufacturing building. The remainder was simply placed on the building’s floor. The
Site was then graded and gravel was laid over a portion of the yard. In 1973, AMC responded to
further clean-up requests by the Town. Drainage ditches were constructed around the manufacturing
building to route storm water flow away from the building and yard. Approximately 100 tons of soil
were removed from the Site and, in an attempt to address visible chromium salts, sulfuric acid and
ferrous sulfate was applied to the soil and r’mxed into a portion of the yard west and south of the
building. The acid addition was done with the intent of reducing the Cr VI to the more stable Cr I11.

In March 1974, AMC removed the drummed and stockpiled material from the manufacturing
building to an off-site location. Also in 1974, MVC removed equipment from the site and
demolished the processing building. AMC merged into the Atlantic Richfield Company in 1981.

Timberweld entered into a lease with the Town for additional space on the site in 1975. To provide
storage and a product yard, Timberweld covered the area where the processing plant had stood with
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two feet of gravel. A yellow mineral deposit appeared on the gravel in the fall of 1976. This deposit
was characteristic of sodium chromate.

Site investigations were conducted in 1977, 1980, 1983 and 1984 leading to the Site being proposed
for the NPL of the National Contingency Program (NCP) in 1984. In 1986, the Site was placed on
the NPL pursuant to section 105 of CERCLA, 42 U.S.C. § 9605, set forth at 40 Code of Federal
Regulations (CFR) Part 300, Appendix B, by publication in the Federal Register. Further studies at
the Site led to EPA undertaking a removal action in 1990 which secured the site and addressed Site
run-on and run-off. UAO Docket No. CERCLA VIII 92-05 was issued by EPA in 1991 to several
potentially responsible parties (PRPs). The UAO directed that aremoval action of contaminated soil
was to be conducted. FMC responded to the order and commenced a full scale soil excavation and
treatment at the Site in June, 1993 and completed the action in 1995.

3.2 Previous Response Actions

AMC undertook several actions to mitigate problems at the Site. In 1969, AMC removed
approximately 468 tons of stockpiled chromium salts from the yard to the manufacturing building.
In 1973, AMC constructed drainage ditches around the manufacturing building to route storm water
flow away from the building and yard. Approximately 100 tons of soil were removed from the Site
in 1973 and, in an attempt to address visible chromium salts, sulfuric acid and ferrous sulfate were
applied to the soil and mixed into a portion of the yard west and south of the building.

A portion of the Site was enclosed with 6-foot industrial chain-link fencing by the EPA in 1990. At
this same time, the Town altered drainage in the area to redirect storm water flow around the Site.
FMC undertook a full scale soil excavation and treatment of approximately 14,000 cy of chromium
containing Site soils between 1993 and 1995. Treatment consisted of soil screening, chromium
reduction and soil fixation. EPA specified removal performance standards within the UAO as
follows:

¢ Soil inside the EPA perimeter fence for which total chromium concentration in the extract
Toxicity Characteristic Leaching Procedure (TCLP chromium) was greater than 0.5 mg/L
was to be excavated to elevation 3564 or to the clay-gravel interface, whichever was lower.

¢ Soil outside the EPA fence perimeter for which TCLP chromium was greater than 0.1 mg/L
was to be excavated to elevation 3564 or to the clay-gravel interface, whichever was lower
(Baker, 1996).

Performance standards for treated soils were set forth by EPA as follows:

R/
0’0

The TCLP chromium was to be equal to or less than 0.5 mg/L.

The total chromium in any one extract obtained by the Multiple Extraction Procedure (MEP)
was to be equal to or less than 5.0 mg/L.

% The unconfined compressive strength was to be equal to or greater than 50 pounds per
square inch (psi).

The permeability was to be equal to or less than that of the background soils (Baker, 1996).

0‘0

7

%

R/
0‘0
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Excavation continued until all soil exhibiting chromium levels above the performance standards was
removed. FMC’s soil treatment train involved soil screening, chemical addition for chromium
reduction and soil fixation by cement addition. The 14,000 cy of treated soil were formed into
approximately 7000 blocks which were analyzed for compliance with treatment performance
standards. Analytical results showed that all blocks met performance standards, thus the blocks were
placed into the excavation. Additional excavations were made outside the area of elevated soil
chromium levels to facilitate block placement within the specified elevations. Excavated soil from
outside the perimeter fencing, exhibiting TCLP chromium concentrations between 0.1 and 0.5 mg/L,
was placed in the fenced-in excavation, above the water table. Site cover consisted of clean gravel in
the western portion of the Site. The remainder of the site was covered with two feet of clean, off-site
soil and was vegetated. Soils in which TCLP chromium was greater than 0.5 mg/L were disposed of
off-site.

3.3 Findings and Requirements of EPA’s June 1996 Action Memorandum

An EPA Action Memorandum dated June 21, 1996 described findings for the Site and outlined
remedial requirements. The memorandum is attached as Appendix A. A non-time-critical removal
action at the Site was requested. The removal action, which was expected to be the final response
action for the Site, relied upon natural attenuation, ground water monitoring and ICs to remediate
ground water issues at the Site. The EPA memorandum cited factors for determining the
appropriateness of initiating a removal action set forth in the NCP. Factors relevant to the Site were:

¢ Actual or potential exposure to nearby human populations, animals, or food chains from
hazardous substances or pollutants or contaminants.

¢ Actual or potential contamination of drinking water supplies or sensitive ecosystems.(U.S.
EPA, 1996a)

EPA went on to state that past chromium ore processing at the Site had released chromium to the
environment. Chromium-containing soils at the Site had been successfully remediated; yet ground
water at, and down gradient of, the Site continued to exhibit chromium concentrations above the
MCL and State of Montana standards.

Three Chemicals of Potential Concern (COPCs) were identified through several sampling and
analysis efforts. These were Cr VIin ground and surface water, Cr I1I in on- and off- site surface and
subsurface soils and Cr IIl in sediments and surface waters. Physical entrainment and
infiltration/percolation were identified as the contaminant release mechanisms at the Site.

A 1995 baseline risk assessment performed by EPA found COPCs of ecological concern (COPECs)
to be Cr Il and Cr VI in surface water and sediments in the golf course pond and ditches. Elevated
chromium concentrations that appeared in golf course ponds and ditches resulted from these water
bodies being hydraulically connected to area ground water. Potentially, the elevated chromium
concentrations presented a risk to bottom feeding fish, as well as bottom dwelling invertebrates.
However, it was determined that the man-made ditches and pond provided insufficient habitat to
support aquatic receptors. It was found that ecological receptors in the Yellowstone River were not
at risk.
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After numerous post-removal studies, EPA concluded that:

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 ground water 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 IIl
because of the highly oxidized ground water 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 ground water. They
would, however, delay or retard the movement of dissolved chromium with respect to the ground
water flow rate, suggesting that chromium may be present in the ground water for some time to
come in the future. However, chromium concentrations in the ground water will also decline by
natural dispersion and dilution mechanisms. Chromium concentrations in ground water have been
declining in recent years, and the area within which elevated concentrations are found has been
decreasing. (U.S. EPA, 1996a.)

EPA determined that:

Actual or threatened releases of chromium-contaminated ground water from this site, if not
addressed by implementing the removal action selected in the Action Memorandum, may present an
imminent and substantial endangerment to public health, or welfare, or the environment. (U.S.
EPA, 1996a.)

Three actions were proposed. Alternative 1 was no action other than ICs, Alternative 2 was natural
attenuation with ground water monitoring and ICs, and Alternative 3 was ground water pump and
treat with ground water monitoring and ICs. Alternative 2 was the preferred option.

The Engineering and Cost Evaluation Report (Baker, 1996) proposed a Monitoring Plan Well
Network. The proposed well network consisted of one well up gradient of the chromium plume, 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 ground water chromium standard of 0.1 mg/L. The monitoring
plan also specified one surface water sampling site within the golf course ditches, bringing the total
number of sampling points to 13. Additionally, Alternative 2 in the Engineering Evaluation and Cost
Analysis Report (EE/CA) required that ground water monitoring be conducted for a minimum period
of five years. The EE/CA states that ground water monitoring could be terminated once the
following conditions were met:

¢ All ground water 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.
¢ 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. (Baker
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1996 in U.S. EPA, 1996a.)

EPA modified the above criteria to be consistent with EPA Region VIII guidance. Under Region
VIII guidance ground water monitoring must continue until “...ground water protection standards
have not been exceeded for a period of three consecutive years” (U.S. EPA, 1996a.). EPA modified
monitoring requirements as follows:

...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 ground water and the WQOB-7
standards for chromium in ground water 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 Overlay District do not exceed the MCL for chromium in
ground water and the WQB-7 standards for chromium in ground water as determined by a single
sample taken after Item [ above is satisfied (U.S. EPA, 1996a.).

Alternative 2 also included the implementation of land use and ground water ICs. Land use ICs are
necessary to maintain the integrity of the soil removal and treatment effort. Land use ICs, enforced
by the Town of Columbus, apply only to the block placement area and:

*
L4

Prohibit excavation into the blocks of treated soil;

Limit vehicle loads on the graveled portions of the block placement area;

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

Require the property owner to maintain the site cover, drainage facilities, and fences, and
Establish specifications for construction on the block placement area (U.S. EPA, 1996a.).

R/
L4
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Ground water ICs were put in place to protect human health and the environment and were applied to
the entire SOD. Ground water ICs prohibit new wells or other ground water extraction systems,
prohibit ground water use from existing wells or other ground water extraction systems, except for
lawn irrigation use, use of the existing golf course pond, and ground water monitoring (U.S. EPA,
1996a). Other than temporary excavation work (footings, utilities), excavation below the water table
was prohibited. EPA allowed that ground water ICs could be lifted once criteria set forth in ground
water monitoring requirements were met.

3.4 Findings and Requirements of July 1996 Unilateral Administrative Order (UAQ)

Findings of the UAO were nearly identical to those in the June 1996 Action Memorandum. EPA’s
July 1996 UAO is attached as Appendix B. The following “Findings of Fact” outline is excerpted
from the UAO.
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IV. FINDINGS OF FACT

Site Description and History

7. The Mouat Site, or the Site, is located in Columbus, Montana, just north of the Columbus airstrip.

The eastern portion of the Site has been in Town ownership since 1933, and in 1960 the Town

became owner of the western portion of the Site as well. Later, the Town sold the western portion of
the Site to Timberweld Manufacturing. In 1957, William G. Mouat and Mouat Industries

constructed, and then operated a chromium processing plant on the Site under a leasing agreement
with the Town. Mouat operated the chromium processing facility from 1957 to 1963. The operation

processed chromite ore into high-grade sodium dichromate. Sodium sulfate wastes generated from

the process contained sodium chromate and sodium dichromate. These compounds contained
hexavalent chromium (Cr V1), which leached into underlying soils, and eventually the ground water.

Sodium dichromate spills which occurred as part of daily operations, also contributed Cr VI to

underlying soils and ground water.

8. The plant was jointly operated by FMC Corporatibn and Mouat between September 1961 and
April 1962.

9. In May 1963, the processing plant was purchased by the Monte Vista Company (MVC), who
acquired a leasehold interest in Mouat's portion of the Site. In 1968, interest in agreements Mouat
had with MVC was assigned to the Anaconda Minerals Company (AMC). AMC conducted some
cleanup activities at the Site in 1969, and from 1973 to 1974. During the 1969 activity, Site waste
materials were placed inside a building that had been used for sodium dichromate production. In
1973, at the Town'’s request, AMC made further cleanup efforts. AMC removed approximately 468
tons of material which had been stored inside the processing building to an off-site location, and an
attempt was made to treat additional soil in place. In-place treatment consisted of spreading acid
and ferrous sulfate over a portion of the Site in an attempt to reduce the Cr VI to its more stable
Jorm Cr IIl. AMC's interests in the Site ended in 1974. MVC held the lease until its expiration in
1973. MVC removed the chrome processing plant machinery, buildings, and equipment from the
Site in 1974. AMC merged into the Atlantic Richfield Company in 1981.

10. In 1960, a portion of the Site was purchased from the Town by Timberweld Manufacturing.
Timberweld leased additional Site property from the Town in 1975. Also in 1975, Timberweld
graveled (nearly two feet deep) the area which had been occupied by the chromium processing plant
and sodium sulfate waste piles. Yellow mineral deposits began to appear at the gravel surface in
1976. These deposits are characteristic of sodium chromate. Timberweld Manufacturing continues
lo operate at the Site.

11. Site investigations conducted in 1977, 1980, 1983, and 1984 led to the Site being proposed for
the NPL in 1984, and subsequently placed on the NPL in 1986. Additional studies followed. In
1990, EPA undertook a removal action to secure the Site, as well as to control surface water run-on
and run-off. In 1991, EPA issued a UAO to several PRPs directing a soil removal action. FMC
responded to the UAQ, and in 1993 commenced a full-scale soil excavation and treatment. FMC'’s
soil removal action was completed in 1995.

10
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12. Pursuant to section 105 of CERCLA, 42 U.S.C. § 9605, EPA placed the Site on the National
Priorities List set forth at 40 Code of Federal Regulations (CFR) Part 300, Appendix B, by
publication in the Federal Register (U.S. EPA, 1996b).

Release or Threatened Release

13. Ground water sampling was conducted at the Site in 1977 by HKM Associates. The ground
water investigation indicated a hexavalent chromium plume migrating from the Site in a
southeasterly direction towards the Yellowstone River. Further EPA investigations in 1980, 1983,
1984, 1985, 1989, and 1992 found elevated chromium levels in soil, and surface and ground water
within and adjacent to the Site. The data also confirmed the southeasterly migration of the plume.

14. EPA established that a threat to public health, welfare, or the environment existed at the Site
and within adjacent areas of plume migration. Chromium ore processing conducted by Mouat and
other Respondents was found to have migrated into surface and ground water. The then-current
primary threat was chromium in ground water. Ground water discharges to surface water at the
golf course ponds and ditches. Within the pond and ditch sediments, hexavalent chromium was
Sfound to be reduced to trivalent chromium, thus resulting in chromium entrainment within ditch and
pond sediments. Possible human exposure pathways were defined as direct contact with and
ingestion of chromium containing surface and ground water.

Endangerment

15. The Site is located within the Yellowstone River floodplain, less than 0.6 miles north of the
present river channel, and immediately southeast of the Town of Columbus. The Town population is
approximately 1500, and residences, schools, and businesses are located within a mile of the Site.
The Site land surface slopes gently to the southeast, and at the time the Town's surface storm drain
passed through the Site toward the Yellowstone River. The ground water table is 3 to 11 feet bgs,
and the potentiometric surface slopes southeasterly to the river. Site ground water chromium
concentrations exceeded the MCL and Montana WQOB-7 standard of 0.1 mg/L. Elevated chromium
concentrations in ground water posed a clear threat to potential human consumers (EPA, 1996b).
Site surface waters also displayed chromium concentrations elevated above WQB-7 standards.

16. Hexavalent chromium is a hazardous substance as defined by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Sec. 101 (14), and designated as such under
40 CFR 117 and 40 CFR 302. Ingestion of high levels of Cr (VI) can cause severe circulatory
collapse and toxic nephritis; it can be fatal. Cr (VI) irritates skin and can cause ulcers. Prolonged
contact with Cr (V1) can cause broken skin to develop “chrome sores”, leaving the area vulnerable
to infection (EPA, 1996b).

Respondents
17. The Town is a current Site owner, and has owned all or part of the Site since 1933. A small

western portion of the Site is owned by Timberweld.

18. The Town leased the Site to Mouat in 1957, who subsequently built and operated a chrome

11
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processing plant at the Site from 1958 to 1961. The plant processed and converted chromium ore
into high-grade sodium dichromate, producing sodium sulfate wastes which contained Cr VI. The
Cr VI leached from waste piles into underlying soils, surface and ground water. Daily plant
operations led to dichromate spills which added to the Cr VI contamination.

19. From September 1961 through April 1962, FMC jointly operated the chromium facility with
Mouat. The plant processed and converted chromium ore into high-grade sodium dichromate,
producing sodium sulfate wastes which contained Cr VI. The Cr VI leached from waste piles into
underlying soils, surface and ground water. Daily plant operations led to dichromate spills which
added to the Cr VI contamination.

20. MVC purchased the chromium processing plant and equipment in 1963. MVC acquired the
leasehold interest in a portion of the Site from Mouat by assignment from Mouat to MVC.

21. Interest in the agreements Mouat had with MV C were assigned to AMC in 1968. [n 1969, the

Town issued a complaint to AMC concerning piles (approximately 200 tons) of chrome chemicals

stored at the Site. AMC drummed a portion of the chemicals, and stored the steel drums inside the

chromium processing plant building. Additional material from the chrome waste piles was stored
openly on the building's concrete floor. After completing this effort, AMC observed that: (1) some of
the chrome chemicals that had penetrated the ground where the piles had been located had again

leached through to the surface; and (2) the chemicals stored on the plant floor would become a

problem in the future since the building was located in a depression and had in the past, during
periods of spring thaw or heavy storms, accumulated up to eight inches of water on the floor (EPA,

1996b).

22. Atthe Town s request, AMC removed approximately 450 tons of waste material from the Site in
1973. AMC also conducted in-situ soil treatments in this year. Treatment methods were evaluated
through an investigation of the Site residual wastes. AMC chose treatment of sulfuric acid and
Sferrous sulfate addition. Approximately 500 gallons of the acid was spread over the site, which was
then worked into the soil. “Hot spots” were treated with additional ferrous sulfate addition. After
the chemical additions, the entire area was watered.

23. At the end of 1973, MVC's Site lease expired and was not renewed. MVC removed chrome
processing plant machinery, buildings, and equipment in 1974.

24. A notice of termination of the lease agreement that had been assigned to AMC by Mouat, was
served upon MVC in October 1980, by AMC, as lessor. Precipitated by this action, MVC filed a
lawsuit, which was resolved against MVC by the Montana Supreme Court in 1988. In 1981, AMC
merged into ARCO (the Atlantic Richfield Company).

25. Timberweld leased a western portion of the Site in 1975 for use in its laminated wood business.
Also in 1975, Timberweld graveled (nearly two feet deep) the area which had been occupied by the
chromium processing plant and sodium sulfate waste piles. Yellow mineral deposits began to
appear at the gravel surface in 1976. These deposits are characteristic of sodium chromate.
Timberweld Manufacturing continues to operate at the Site.

12
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Response Actions

26. In March and April 1990, EPA Region VIII's Emergency Response Branch secured the Site by
surrounding it with 1400 feet of six-foot industrial chain link fencing with two 20-foot wide locked
gates. At the same time, at the request of EPA’s on-site coordinator, the Town re-routed the
drainage ditch that had carried storm water through the Site.

27. A consistency exemption under Section 104 (c)(1)(C) of CERCLA, 42 U.S.C. § 9604 (c)(1)(C),
was granted on September 20, 1991 by the Assistant Administrator for EPA’s Office of Solid Waste
and Emergency Response. The consistency exemption allowed for continued response action at the
Site. Negotiations to instigate the removal action were held with Site PRPs, but these failed.
Therefore on November 12, 1991, EPA issued an Administrative Order for Removal Action, Docket
No. CERCLA-VIII-92-05 to FMC, MVC, Mouat, Timberweld, and the Town. FMC responded to the
order and commenced full-scale Site soil excavation and treatment in 1993. FMC's removal and
treatment action was completed in 1995.

Based upon the “Findings of Fact”, EPA identified the provisions with which the Respondents were
to comply. The UAO is included in Appendix B and provides the details of additional provisions not
described here including Notice of Intent to Comply, Designation of Contractor, Project Coordinator
and On-Scene Coordinator.

Work to be Performed

The work to be performed included semi-annual surface and ground water monitoring at selected
wells, designated as the Monitoring Plan Network. The Monitoring Plan Well Network is identified
in the RAWP, which is an attachment to the UAO. Provisions of the monitoring included:

e A ground water monitoring network consisting of 12 wells and one surface water site from
the golf course ditches. Well samples will be analyzed for total chromium and the surface
water site will be analyzed for Cr VI and Cr II1.

e A sampling frequency of semi-annually for five years.

e Monitoring would continue until the following conditions are met:

1. The MCL and Montana WQB-7 ground water chromium standard has not been
exceeded for three consecutive years.

2. After Condition 1 is met, a single sampling round of all non-network wells within
the SOD would demonstrate that there are no exceedences of the MCL and Montana
WQB-7 ground water chromium standards.

Institutional Controls
By way of a zoning ordinance, the Town of Columbus created a SOD. ICs for land use and ground
water use within the SOD have been established and were to be enforced.

Land use restrictions are applicable specifically to the block placement and include: no excavation
into treatment blocks; limited vehicle loads on graveled portions of the block placement area; use of
only paved or graveled portions of the block placement area; site cover, drainage facility and fences
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must be maintained by the owner; and establishment of applicable construction restrictions and
specifications.

Ground water use restrictions apply to the entire SOD and include: no new ground water wells,
ponds or channels fed by ground water, or other ground water extraction or recovery systems; no
ground water use from existing wells, ponds, springs, or other ground water recovery or extraction
systems other than that used for lawn irrigation, use of the existing golf course pond, or ground water
monitoring; and no excavation below the water table (static ground water level) other than temporary
excavation necessary for placement of footings and utilities.

Land and ground water use restrictions within the block placement area will stay in place in order to
maintain integrity of the block placement area. Ground water use restrictions in the remainder of the
SOD may be lifted once response action objectives are met.

Quality Assurance
All sampling and analyses were to conform with EPA direction and guidance regarding quality
assurance and data validation including the requirements identified in the RAWP.

Reporting
As identified in the RAWP, A Health and Safety Plan and Annual Reports was to be submitted to

EPA and MDEQ. Every fifth annual report will support EPA’s five-year review of the response
action. The RAWP identifies requirements for information to be included in Annual and Five Year
Reports. Table 1 identifies the documents that have been submitted consistent with the requirements
of the Order (Docket No. CERCLA-VIII-96-22). A Final Report was to be prepared after completion
criteria were achieved and include information identified in the RAWP. This Closure Report meets
the requirements set forth for the Final Report. The 2003 Non-Network Well Data Summary Report

is provided as Attachment 1 to this Closure Report.
3.5 Response Action Construction Activities
3.5.1 Soil Removal Action
3.5.1.1 Design Criteria

Between 1977 and 1992 several investigations revealed elevated levels of chromium in Site soils and
ground water. In 1989 EPA’s laboratory contractor, PEI Associate’s Inc., began bench scale
treatment tests. PEI investigated (1) soil treatment with reducing agents, followed by solidification
and (2) soil treatment with sulfuric acid, soil pH adjustment to 7.0, followed by soil treatment with
reducing agents and then solidification. The bench scale investigations led to proposals for pilot
scale investigations utilizing chromium reduction, stabilization and solidification. Site specific
criteria for soil removal and treatment were:

¢ The removal action must be implementable and cost effective;
¢ The removal action must be carried out in a timely manner, with a target start date of May

15, 1992;
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< Target performance levels for treated soil were:
o TCLP chromium of < 0.5 mg/L;
Total Chromium in any one extract obtained by MEP < 5 mg/L;
Permeability < background soil;
Unconfined comprehensive strength > 50 psi; and
35% average volumetric increase.

0O 00O

3.5.1.2 Resources Committed

In January 1992, FMC’s contractor, Baker Environmental, submitted soil samples to four vendors for
treatability studies. The vendors were Geo-Con, Inc/Kiber Associates; Emtech Environmental
Services, Inc./Funderburk Associates; Westinghouse-Science and Technology Center; and Chemfix
Technologies, Inc. All four of these firms possessed proven, full-scale soil treatment technologies.
Data analysis of completed treatability studies indicated that only one of the four technologies
attained target clean-up levels. However, that process was evaluated as being both too costly and
lengthy. At that point, Baker undertook extensive bench-scale tests to find a treatment technology
which would meet design criteria.

Prior to proceeding with treatment, Baker conducted further site characterization. Drilling and
sampling served to delineate both the vertical and aerial extent of the impacted area. From June
1992 to March 1993, the BOR conducted quarterly ground water sampling at the Site. The BOR
sampling served to determine the extent of impacted ground water, determine ground water
chromium concentrations and characterize Site ground water.

3.5.1.3 Treatment Approach Pursued and Followed

At the completion of Baker’s site characterization, work began on treatment process development,
treatment facility design, procurement of equipment and materials, site preparation and preparation
of the RAWP (Baker, 1993). The chosen treatment process consisted of soil screening, chemical
addition for chromium reduction and soil fixation by cement addition. Once soil underwent
treatment, it was formed into blocks for curing, testing and placement.

By November 1992, design, construction and treatment facility testing were completed. Full-scale
soil treatment testing began in November 1992 and continued through February 1993. Modifications
to the treatment train were made between March and June 1993. In June 1993, full-scale treatment
began and continued through October 31, 1993.

The Site consisted of two areas. One of these areas was inside the perimeter fencing which EPA
erected in 1990, the other was outside the fenced perimeter. Soil inside the perimeter exhibiting
TCLP total chromium concentrations greater than 0.5 mg/L was excavated and treated. Soil outside
the fenced perimeter which displayed TCLP total chromium between 0.1 and 0.5 mg/L. was
excavated and used as fill inside the perimeter. The soil treatment facility operated 24 hours per day,
seven days per week between June and October 1993. In this time period, approximately 14,000 cy
of soil were treated producing approximately 7000 soil blocks. After analytical testing, it was found
that all of the soil blocks met performance criteria.
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Soil excavation continued through October 1, 1994 and was conducted 10 hours per day, seven days
per week. Remaining soils exhibiting TCLP total chromium greater than 0.5 mg/L were disposed of
off-site. Off-site removal actions were conducted 10 hours per day, seven days per week from July
1994 until October 1, 1994. In this time period, approximately 19,500 cy were disposed of off-site at
appropriately permitted facilities.

Upon excavation completion, the treated blocks were placed in the excavation. Non-treated soil with
chromium levels below the performance criteria was also used as fill. It was necessary to make
additional excavations, in non-impacted areas, to place all of the treated blocks. Once block
placement and backfill were completed, the site was covered with clean soil and/or gravel. The
western portion of the Site occupied by Timberweld manufacturing was covered with clean, off-site
gravel. The remaining Site area was covered with two feet of clean, off-site soil. Site cover was
completed in December 1994 and the Site was seeded in May 1995. Figure 3 identifies locations of
the block placement areas.

Site demobilization was completed in December 1994. Demobilization included decontamination of
the treatment facility, all mobile equipment, asphalt and day bin areas. At that time, treatment and
support facilities were removed. Perimeter fencing was expanded to include the area of additional
block placement. '

3.5.2 Ground Water Response Action
3.5.2.1 Design Criteria for Site Wide Ground Water

Upon completion of the soil removal action, response action alternatives for Site ground water were
evaluated. The alternative chosen for Site ground water was natural attenuation with ground water
monitoring. Existing ground water and land use controls would stay in place until total chromium
concentrations were reduced to 0.1 mg/L or less. The primary objectives of the ground water
response action were to protect human health and the environment; attain ground water chromium
standards in affected ground water; comply with all ARARs; and attain surface water chromium
standards and risk-based chromium levels in the golf course water bodies.

3.5.2.2 Resources Conumitted for Site Wide Ground Water

Ground water monitoring has taken place at the Mouat Site, both prior to and following soil removal
actions. The earliest data set of ground water quality date to 1977. Further investigations were
conducted by the EPA in 1980, 1983, 1984, 1989 and 1992. Quarterly sampling was conducted
between June 1992 and August 1995 by the BOR. Then in November of 1996, following completion
of the soil removal action, semi-annual ground water monitoring of selected wells began as required
in the RAWP. The selected wells are referred to as the Monitoring Plan Well Network.
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3.5.2.3 Ground Water Treatment Approach Pursued and Followed

A ground water monitoring plan was developed with the primary objective of evaluating when the
ground water chromium standards were met, thus enabling ground water use restrictions to be lifted.
A contingency plan was included, allowing restrictions to be lifted early if ground water chromium
standards within the SOD were met before the expected time frame.

Semi-annual monitoring was to continue for a minimum period of five years. Monitoring could not
be terminated until:
1) Total chromium concentrations at sites within the monitoring network were at or below
the standard of 0.1 mg/L for three consecutive years; and
2) The sampling round of non-network wells within the SOD yielded total chromium
concentrations at or below the standard of 0.1 mg/L.

From November of 1996 through October 2002, the Monitoring Plan Well Network, consisting of
twelve wells and one surface water station, was monitored semiannually. The Network included one
up gradient well, five down gradient wells, three wells laterally adjacent to the plume and three wells
near the leading edge of the plume. Additionally, one surface water site, within the golf course
ponds and ditches, was included. The semiannual monitoring occurred once in the spring (high
water table) and one in the autumn or early winter (low water table). Ground water samples were
analyzed for total chromium. Surface water was analyzed for total and hexavalent chromium. The
October 2002 monitoring event met criteria 1) with Total chromium concentrations for network
wells below the standard of 0.1 mg/L for three consecutive years.

Following completion of criteria 1), in December 2003, monitoring of the non-network wells lying
within the SOD occurred. This monitoring was implemented in order to meet criteria 2). The
December 2003 event consisted of monitoring ten non-network wells. Monitoring confirmed that
concentrations in these wells were below the 0.1 mg\L standard meeting criteria 2).
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4.0 EFFECTIVENESS OF RESPONSE ACTIONS TAKEN

4.1 Ground Water Response Action — Presentation of Analytical Results

In November 1996, semi-annual network monitoring was begun. Network monitoring continued
through 2002. Annual reports for network monitoring are identified in Table 1. In December 2003,
a single round of non-network sampling was implemented. The 2003 Non-Network Well Data
Summary Report can be found as Attachment 1 to this Closure Report. Results for sampling
conducted from 1996 through 2003 can be found on Table 2 and are discussed in the following
sections.

Section 4.1.1 discusses ground water and surface water monitoring conducted between November
1996 and December 2003. Section 4.1.2 discusses deviations from the RAWP (Jacobs Engineering,
1996), Memorandum of Sampling and Analysis Protocol (SAP) and Health and Safety Plan for the
Mouat Industries NPL Site (ESE, 1996). Section 4.1.3 presents field Quality Assurance and Quality
Control (QA/QC) results.

4.1.1 Post-Removal Ground Water and Surface Water Sampling

From November 1996 through October 2002, the monitoring network consisted of twelve monitoring
wells and one surface water monitoring station as identified in the RAWP. Also, in accordance with
the RAWP, because monitoring of the network wells during the 1996 to 2002 period met completion
criteria 1) with all network wells below the 0.1 mg/L standard for three consecutive years, non-
network monitoring was to be implemented. Non-network monitoring would consist of monitoring
all wells within the SOD that were not included in the network. Eleven non-network wells were
initially present within the SOD. However, well W-10, located on property owned by the City of
Columbus, was under a pile of gravel at the time of sampling (see Section 4.1.2) and thus was not
sampled. EPA was notified of the situation and indicated that it was acceptable for this well to be
eliminated from the non-network monitoring. Therefore, the December 2003 monitoring consisted
of monitoring ten non-network wells to confirm that chromium levels at the Mouat facility have
reached the cleanup goal of less than 0.1 mg/L.

Figure 4 displays all wells monitored between November 1996 and December 2003. All ground
water and surface water monitoring was performed consistent with the scope of work presented in
the SAP for the following:

Field Logbook/Sampling Documentation
Water Level and Well Depth Measurement
Field Meter Calibration

Ground Water Sample Collection

Surface Water Sample Collection
Decontamination

QA/QC Field Samples
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e Chain-of-Custody Records
e Data Validation

Field observations were documented in a logbook and on field data sheets throughout the life of the
monitoring project. Copies of these field notes and data sheets are provided in the appropriate
annual data summary reports.

Water quality field parameters were measured with a YSI® Water Quality Monitoring System, a
Fischer Scientific® pH meter, and a HACH® portable turbidity meter, or equivalents, which were
calibrated each day in accordance to the manufacturers’ instructions and the SAP.

Sample collection utilized a submersible Grundfos Redi-Flow pump for purging and sampling each
well. With the Grundfos pump, discharge can be controlled by adjusting the revolutions per minute
(RPMs) from a control panel rather than increasing the head. This allows samples to be collected
without excessively agitating the sample. The ground water sampling procedures included the
following basic steps:

e Measure depth to water in the wells from the surveyed reference point on the top of
the well casing using an electronic depth to water tape.

e Based on the water level and total well depth, three casing volumes were calculated
and purged prior to sampling.

e A minimum of three casing volumes were purged from each well, and purging
continued until field parameter readings were stabilized to within 20 percent over one
casing volume. Field parameters were measured using a calibrated YSI® Water
Quality Monitoring System, a Fischer Scientific® pH meter, and a HACH® portable
turbidity meter, or equivalents. Parameters measured included temperature, pH,
specific conductance, and turbidity.

e Ground water samples were collected directly from the Grundfos pump discharge
line. Sample bottles were filled, preserved, labeled, packaged, stored, and shipped
under chain-of-custody procedures in accordance with the SAP.

e All sampling equipment was decontaminated prior to sampling each well.
Decontamination procedures included liberally flushing with deionized water and

non-phosphate laboratory grade detergent, rinsing with deionized water, rinsing with
dilute nitric acid, and rinsing with deionized water.

o All purge water and liquid wastes were properly disposed of.
4.1.1.1 Network Ground Water Monitoring

The ground water network wells consist of one well up gradient (RMIS-1) of the study area, five
wells within the area of concern (RMIS-4, RMIS-6, MIS-11A, MIS-15 and MIS-16), three wells

19




Mouat Industries Superfund Site — Closure Report October 2004

laterally adjacent to the area of concern (R-1, RMIS-7 and RMIS-9) and three wells near the leading
edge of the plume (MIS-12, MIS-13 and MIS-14) as defined by the ground water chromium standard
of 0.1 mg/L. In addition to collecting water quality samples, field parameters (temperature, pH,
specific conductance, turbidity, and the static water level) were measured during each round of

sampling.

It should be noted that not all twelve network wells were monitored during each sampling event. In
November 1997, well MIS-12 could not be located because of snow cover, thus it was not sampled.
In December 1998, wells RMIS-6 and MIS-11A could not be located because of then recent
construction on and around the Columbus airstrip. Therefore the two wells were not sampled.
During the May 1999 sampling event, well RMIS-6 again could not be located because of the airstrip
construction. A site contact later located the well, thus Atlantic Richfield’s contractor returned to the
site on June 3, 1999 to collect a sample from RMIS-6. In October 2002, well R-1 could not be
located, thus it was not sampled. The R-1 well casing was gone, thus it is assumed that the well,
which was located on private property, had been abandoned.

Network Ground Water Sampling Results

Field parameters and laboratory results for the November 1996 through October 2002 sampling
events are presented in Table 3. Both pH and specific conductance values were similar throughout
the site, throughout the life of the monitoring project. Values of pH ranged from 6.97-7.67 standard
units. Specific conductance (SC) values ranged from 0.95-3.03 mmhos/cm. It was noted that SC
values less than 2.0 mmhos/cm occurred on only three occasions and SC values greater than 3.00
mmbhos/cm occurred only two times. Otherwise, all SC values were between 2.00 and 3.00
mmbhos/cm. Concentration contours for total and dissolved chromium values for the October 2002
sampling can be found on Figures 5 and 6, respectively. Time series diagrams of total and dissolved
chromium concentrations for each network well are presented as Figures 7a through 71 and 8a
through 8, respectively.

Network monitoring wells were last sampled in October 2002 and at that time chromium levels in all
wells monitored were significantly below the 0.1 mg/L ground water standard. In 2002, total
chromium concentrations ranged from less than 0.010 mg/L (RMIS-1 and MIS-12) to a maximum of
0.047 mg/L at RMIS-6. This compares to the November 1996 total chromium concentration range
from less than 0.009 mg/L (RMIS-1 and RMIS-9) to a maximum of 0.206 mg/L at RMIS-6. Figure 5
presents a total chromium concentration contour map based on the most recent monitoring results.

Dissolved chromium concentrations in October 2002 ranged from less than 0.010 mg/L (RMIS-1,
RMIS-9 and MIS-12) to maximum of 0.044 mg/L at RMIS-6. In November of 1996, dissolved
chromium values ranged from less than 0.009 mg/L (MIS-12, R-1 duplicate and RMIS-9) to a
maximum of 0.200 mg/L at RMIS-6. Figure 6 displays a dissolved chromium concentration contour
based on recent monitoring data. The significant drop in both total and dissolved chromium
concentrations in the seven year period indicates that the removal action, along with natural
attenuation, has been successful in meeting ground and surface water cleanup standards at the Mouat
site.
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Appendix C provides all historic data for network and non-network wells. As shown in the time
series plots in Figures 7a through 71, from November 1996 to October 2002, total chromium
concentrations have decreased or remained unchanged at 10 wells. At the down gradient well, MIS-
13, total chromium concentrations appeared to be increasing between October 2000 and October
2001, but remained well below the standard of 0.1 mg/L. During May 2001 the total chromium
concentration at MIS-13 was below the instrument detection limit (IDL). Additionally, in October
2002, the total chromium concentration at MIS-13 had decreased in comparison to the October 2001
value. Total chromium concentrations have also been sporadic at well RMIS-4. The total chromium
concentration has generally decreased at RMIS-4, although in December 1999, October 2001 and
October 2002 total chromium concentrations were anomalous to the decreasing trend. It is noted
that, as with well MIS-13, the total chromium concentration found in October 2002 at RMIS-4 was
considerably less than that found in that same well during the October 2001 monitoring.

In the initial 1996 monitoring event, two wells had total chromium concentrations greater than the
0.1 mg/L ground water quality standard for chromium. These wells included MIS-11A (0.177 mg/L)
and RMIS-6 (0.206 mg/L). Based on this data, these well locations defined the central portion of the
ground water chromium plume. In October 2002 the total chromium concentration at MIS-11A and
RMIS-6 had dropped to 0.044 mg/L and 0.047 mg/L respectively.

Dissolved chromium concentrations have decreased or remained relatively unchanged in eleven
wells as Figures 8a through 81 show. Dissolved chromium concentrations in the down gradient well,
MIS-13, appeared to be increasing slightly between May 1998 and October 2002. However, during
the May 2000 and 2001 monitoring events, dissolved chromium concentrations were near or below
the IDL at MIS-13. Even with the fluctuations at this location, the 0.030 mg/L of dissolved
chromium detected in MIS-13 during the October 2002 monitoring is significantly lower than the 0.1
mg/L ground water standard for chromium.

In the initial monitoring event during 1996, two wells had dissolved chromium concentrations
greater than the MCL and WQB-7 standard of 0.1 mg/L dissolved chromium. These wells were
MIS-11A (0.149 mg/L) and RMIS-6 (0.200 mg/L). In October 2002, the dissolved chromium
concentrations at MIS-11A had dropped to 0.040 mg/L. At RMIS-6 the dissolved chromium
concentration was 0.044 mg/L in October 2002. Thus, all wells at the Mouat site now display
chromium concentrations, both total and dissolved, that are significantly below the MCL and WQB-
7 standard.

. 4.1.1.2 Non-Network Ground Water Monitoring

Eleven non-network wells were scheduled for sampling in December 2003. These wells were
identified as being within the SOD, but not part of the Site ground water monitoring network.
Included in the non-network well list was one well up gradient of the study area (W-9), four wells
within the area of concern (RMIS-2, MIS-4B, MIS-8B and MIS-11B) and six wells laterally adjacent
to the area of concern (W-10, W-11, W-13, RMIS-3, RMIS-5 and RMIS-10). During the 2003
monitoring, it was observed that well W-13 is a hand dug domestic well which was used for
irrigation in the past. According to the owner, this well has not been used to withdraw water for over
two years, but is being used as a drain for the homeowner’s water softening system. Appropriate
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purging and sampling procedures were followed for well W-13 and it is anticipated that a
representative sample was obtained from this location.

Field parameters measured during the 2003 non-network monitoring included temperature, pH,
specific conductance, turbidity and the static water level. All field observations were documented in
a logbook and on field data sheets, which are provided in Attachment 1, Appendices B and C,
respectively. The December 2003 ground water sampling consisted of collecting a total of thirteen
samples, which included ten ground water, 1 duplicate, 1 external contamination and cross
contamination blank and 1 field blank. Deviations from the SAP for the 2003 monitoring event are
discussed in Section 4.1.2. Well W-10 was not sampled due to access issues which are explained
further in Section 4.1.2.

Non-Network Ground Water Sampling Results

Field parameters and laboratory results for the December 2003 non-network well sampling event are
presented in Table 4. Both pH and specific conductance values were similar throughout the site.
Values of pH ranged from 7.21-7.44 standard units and specific conductance values ranged from
2.31-2.69 mmhos/cm. For the December 2003 non-network monitoring event, chromium levels in
all wells were significantly below the 0.1 mg/L ground water standard. Total chromium
concentrations ranged from less than 0.009 mg/L (W-9, MIS-4B, RMIS-3 and W-13) to a maximum
0f 0.044 mg/L at RMIS-2. Dissolved chromium concentrations in the non-network wells monitored
during the December 2003 event ranged from less than 0.009 mg/L (W-9, RMIS-10, MIS-4B, W-11,
and W-13) to a maximum of 0.049 mg/L at RMIS-2.

Figure 5 presents dissolved chromium concentrations and contours based on data from the 2003
monitoring event. Total chromium concentrations and contours based on the 2003 monitoring event
are illustrated on Figure 6.

Time-series plots of total and dissolved chromium concentrations for each well are presented in
Figures 9a through j and 10a through j, respectively. When the non-network wells were last sampled
in May 1995, total chromium concentrations ranged from less than 0.005 mg/L (W-13) to a
maximum of 1.180 mg/L at MIS-8B. Dissolved chromium concentrations in May of 1995 ranged
from less than 0.005 mg/L. (W-13) to a maximum of 1.220 mg/L at MIS-8B. Chromium
concentrations at W-13 have not changed from less than the IDL during the 1995 to 2003 period.
However, both total and dissolved chromium concentrations have decreased by nearly two orders of
magnitude at MIS-8B (0.031 mg/L total chromium and 0.030 mg/L dissolved chromium in 2003).

Appendix C provides all historic data for network and non-network wells. Generally, total chromium
concentrations have been similar to dissolved chromium concentrations throughout the monitoring
period. The chromium concentration has remained below the detection limit at well W-13 in the
eight year period. There has been a significant chromium decrease in four wells, and there has been
a slight decrease in chromium concentrations in five wells. In January 1995, four wells had
dissolved chromium concentrations greater than, or near, the MCL and WQB-7 standard of 0.1 mg/L
dissolved chromium. These wells were RMIS-2, MIS-4B, MIS-8B and MIS-11B. In December
2003 the dissolved chromium concentrations at RMIS-2 had dropped from 0.166 to 0.049 mg/L. At
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MIS-4B the dissolved chromium concentration was less than 0.009 mg/L compared to 0.096 mg/L in
January 1995. At MIS-8B the dissolved chromium concentration fell from 1.240 mg/L in 1995 to
.030 mg/L in 2003. In January 1995, the dissolved chromium concentration at MIS-11B was 1.730
mg/L compared to 0.023 mg/L in December 2003. To conclude, all of the non-network wells
sampled in December 2003 were below the ground water standard of 0.1 mg/L, verifying that the
original extent of impacts from the chromium plume has decreased substantially and that natural
attenuation has been successful at the Mouat site.

4.1.1.3 Surface Water Monitoring

The surface water monitoring network consists of one location (GDSURF-1), as shown on Figure 4.
Throughout the monitoring period, a sample was collected in this golf course spring/seep by
immersing the sample container directly into the water. A peristaltic pump and disposable 0.45
micron filter were utilized to obtain the dissolved fraction. Care was taken to minimize sediment
disturbance during sample collection. Surface water laboratory analysis consisted of total chromium,
dissolved chromium and hexavalent chromium, while field parameters included pH, specific
conductance, temperature and turbidity.

Surface Water Sampling Results

Field parameters and laboratory results for the November 1996 through October 2002 monitoring
events are presented in Table 3. In October 2002, pH and SC were 7.48 standard units and 2.42
mmbhos/cm, respectively. No exceedances of MCL and WQB-7 human health standards of 0.1 mg/L
for dissolved chromium have ever been observed at Station GDSURF-1. When last sampled in
October 2002, the hexavalent chromium level at GDSURF-1 was below the IDL of 0.006 mg/L and
the chronic (0.011 mg/L) and acute standards (0.016 mg/L). Time series diagrams of total, dissolved
and hexavalent chromium concentrations for station GDSURF-1 can be found on Figures 11, 12 and
s

As stated above, total and dissolved trivalent chromium values have been below the standard of 0.1
mg/L at GDSURF-1 since sampling began in November 1996. This complies with the criteria for
completion as stated in Section 5.0 of the RAWP. Completion criteria also require that the
concentration of hexavalent chromium at the surface water site remain below the standard of 0.011
mg/L for three consecutive years. Hexavalent chromium values at GDSURF-1 have dropped
dramatically since May 1999. Between November 1996 and May 1999, hexavalent chromium values
fluctuated between 0.049 and 0.023 mg/L, generally decreasing with time. However, in December
1999, the hexavalent chromium concentration at GDSURF-1 dropped to 0.014 mg/L and has
continued to drop since that time. Since October 2000, the hexavalent chromium concentration has
consistently been below the WQB-7 aquatic life chronic standard 0of 0.011 mg/L. When last sampled
during the October 2002 monitoring event, the hexavalent chromium concentration at GDSURF-1
was less than the IDL of 0.006 mg/L.
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4.1.2

Difficulties Encountered and Deviations Required

The following is a list of deviations from the SAP for December 2003 monitoring and reporting

activities:

Samples were not collected with a bailer but with the submersible Grundfos Redi-
Flow pump. After purging was complete, the flow rate was cut back to less than 0.5
gallons per minute for minimal turbulence during sample collection.

Wells were not sampled in the exact order specified by the SAP. However, sampling
was performed roughly from lowest to highest concentration wells. The order in
which sampling was performed, combined with decontamination procedures assure
the highest quality sample results.

Well W-10 was not sampled because it was under a large gravel stockpile, apparently
utilized by and owned by the City of Columbus. Since adjacent well RMIS-5 is in
relatively close proximity to W-10, the decision to not sample the well (and not
request the gravel to be moved) was made.

Prior deviations from the SAP are as follows:

On November 11, 1996, the Model DRT-15C portable turbidity meter failed to
operate properly.- Therefore; a Hach Model 2100P turbidity meter was used as a

substitute.

During the November 19 and 20, 1997 site visit, Well MIS-12 could not be located
due to significant snow accumulations at the site. As a result, this well was not
sampled during that event.

During the December 1998 sampling event, wells RMIS-6 and MIS-11A could not be
located because of then-recent construction on the Columbus airstrip and were not
sampled.

During the May 1999 sampling event, well RMIS-6 could not be located as a result of
then-recent construction activities on and around the Columbus airstrip. A site
contact later located the well and a monitoring crew returned to the site on June 3,
1999 to collect a sample from RMIS-6.

In December 1999, the surface water duplicate sample was analyzed for hexavalent
chromium only.

During the October 2002 sampling event, well R-1 was not sampled because it had
been removed/abandoned. This well was located on private property. The area
around the former well site and eastward towards the golf course had been leveled
and seeded. A new irrigation well was present at the former R-1 site, but the
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screened interval of the irrigation well is unknown. A five horse power pump present
in the irrigation well suggests that the screened interval is deeper than that of well R-
1. Additionally, the well owner could not be located to obtain permission to sample
the well.

4.1.3 Quality Assurance/Quality Control Results

This monitoring program required both laboratory and field quality assurance (QA) samples be
prepared and analyzed. Three types of QA samples were prepared in the field: sample duplicate (D),
field blanks (FB) and equipment rinsate blanks (ECB/CCB). Section IIl, part B of the USEPA
Functional Guidelines for Evaluating Inorganic Analyses specifies that no contaminants should be
present in field blanks. As stated in the RAWP, the relative percent difference (RPD) for field
duplicate samples should be less than or equal to 25 percent. Quality assurance/quality control
results for November 1996 through October 2003 sampling can be found on Table 5.

All laboratory QA values were within contract laboratory limits. Refer to individual annual reports
(see Table 1) for copies of laboratory QA/QC result tables.

4.2 Institutional Controls Required and Implemented

The Town of Columbus established ICs in 1995, creating a SOD. A copy of Chapter 17.76 of the
Official Code of the Town of Columbus, Montana which creates zoning laws pertinent to the SOD is
attached as Appendix D. ICs pertain to land and ground water use within the SOD. Land use
restrictions apply only to the block placement area and buffer zones surrounding the block placement
area. Specifically, land use restrictions are:

1. Excavation into the block placement areas is prohibited, other than that required for
sewer maintenance or replacement, or building or utility construction;

2. The graveled portions of the block placement area may be used for vehicle parking,
material storage and related vehicle traffic. Maximum gross vehicle weight and axel
loads for trucks is that which is allowed under Montana Department of Highways
adopted “Federal Bridge Formula”; allowable forklifts are those with up to 50,000
pounds gross weight with up to 37,000 pounds on a single axel with four tires; and
construction equipment with up to 7200 pounds per square foot under the actual tire or
track contact area;

3. Vegetated areas cannot be used for any purpose, unless the areas are covered with gravel
or a gravel and asphalt overlay. Gravel covers must meet the following criteria:

a) Only select road stone from a local source is permissible. On-site gravel must be
used to the extent possible. If sufficient on-site gravel is not available, off-site gravel
may be used. Gravel must be well sorted with a particle size range that facilitates
quick compaction and minimizes cover permeability once the gravel is placed and
compacted,;

b) A woven geotextile must separate the underlying blocks and soils from any gravel
placed over the vegetated area. The geotextile must be designed to reduce migration
of gravels downward into the block layer and upward migration of the blocks into the
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gravel layer;

c) The gravel layer must be approximately 24 inches thick.

d) Gravel must be placed in 6 to 12 inch lifts, with compaction of each lift with a road
construction type roller;

e) The finished gravel surface must be graded to promote runoff to perimeter diversion
ditches. The elevation at the center of the gravel surface must be approximately one
foot higher than that at the perimeter of the gravel surface. Slope of the gravel
surface must average one percent.

f) The graveled area must be designed and installed for vehicle traffic and material
storage;

g) The landowner or lessee will be responsible for maintenance of the graveled surface.

4. The property owner or lessee must maintain any soil or gravel covers constructed
pursuant to (3) above. Prompt repairs must be made to any area damaged by wind,
erosion, burrowing animals, vehicles, or any other causes.

5. The City of Columbus Public Works Department must maintain perimeter drainage
culverts and ditches in open, free-flowing condition.

6. In the event that any building or structure (including related utilities) is constructed on
the block placement area, soil sufficient to prevent penetration of the placed blocks must
be placed over the existing cover of the block placement area. Any building or structure
(including related utilities) must meet applicable requirements set forth in Montana State
Building Code and City of Columbus Zoning Code. Loads for the building or structure
are limited to 6000 pounds per square foot.

7. Asphalt paving may be substituted for the topmost six inches of gravel cover. The
asphalt must be placed in a four inch base course followed by a two inch surface wearing
course.

8. The property owners must maintain the fences surrounding the soil cover areas, and gates
must be kept locked. Other than soil cover and vegetation maintenance, wheeled
vehicles are prohibited on the soil cover areas.

Ground water use restrictions apply to the entire SOD, and they are:

1. New ground water wells, ponds or channels fed by ground water, or other ground water
extraction or recovery systems are prohibited;

2. Ground water use from existing wells, ponds, springs, or other ground water recovery or
extraction systems is prohibited other than that used for lawn irrigation, use of the existing
golf course pond, or ground water monitoring;

3. Excavation below the water table (static ground water level) is prohibited other than
temporary excavation necessary for placement of footings and utilities. A permit must be
obtained from the Town of Columbus for any such temporary excavations.

Ground water use restrictions outside the block placement area may be lifted once response action
objectives are met (the MCL and Montana WQB-7 standard for chromium in ground water has been
met for a period of three consecutive years). Land and ground water use restrictions within the block
placement area will stay in place in order to maintain integrity of the block placement area.
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4.3 Operation and Maintenance Required

Operation and maintenance pertains mainly to the block placement area ICs. As explained above,
the landowner or lessee is responsible for maintenance of the graveled surface. Gravel and soil
surfaces must be maintained and prompt repairs must be made to any area damaged by wind, erosion,
~ burrowing animals, vehicles, or any other causes. Property owners must maintain the fences
surrounding the soil cover areas and gates must be kept locked. Other than soil cover and vegetation
maintenance, wheeled vehicles are prohibited on the soil cover areas. The Town of Columbus Public
Works Department must maintain perimeter drainage culverts and ditches in open, free-flowing
condition. Currently, site maintenance is performed by the City of Columbus Public Works
Department and consists mainly of irrigating and mowing vegetated areas within the block placement
area.

It is the responsibility of the Town to maintain the ICs. ICs are on record as Chapter 17.76 of the
Official Code of the Town of Columbus, Montana. Appendix D provides the complete zoning
ordinance and describes ICs.

4.4 Five Year Review

4.4.1 Analytical Summary

Natural attenuation with ground water monitoring was the selected remedy at the Mouat Site. A
review of ground water data collected since 1996 demonstrates that this remedy has functioned as
intended. Section 4.1.1 provides detailed discussion of time-trends and analytical data. Table 2
provides data collected under the Order during the period of 1996 through 2003.

Network Wells
The ground water network wells consist of one well up gradient (RMIS-1) of the study area, five

wells within the area of concern (RMIS-4, RMIS-6, MIS-11A, MIS-15 and MIS-16), three wells
laterally adjacent to the area of concern (R-1, RMIS-7 and RMIS-9) and three wells near the leading
edge of the plume (MIS-12, MIS-13 and MIS-14), as defined by the ground water chromium
standard of 0.1 mg/L. Network monitoring wells were last sampled in October 2002.
At that time, chromium levels in all wells monitored were significantly below the 0.1 mg/L ground
water standard.

In 2002, total chromium concentrations ranged from less than 0.01 mg/L (RMIS-1 and MIS-12)to a
maximum of 0.047 mg/L at RMIS-6. This compares to the November 1996 total chromium
concentration range of less than 0.009 mg/L (RMIS-1 and RMIS-9) to 0.206 mg/L at RMIS-6.
Dissolved chromium concentrations in October 2002 ranged from less than 0.01 mg/L (RMIS-1,
RMIS-9 and MIS-12) to a maximum of 0.044 mg/L. at RMIS-6. In November of 1996, dissolved
chromium values ranged from less than 0.009 mg/L (MIS-12, R-1 duplicate, and RMIS-9) to a
maximum of 0.20 mg/L at RMIS-6. The significant drop in both total and dissolved chromium
concentrations in the seven year period indicates that the removal action, along with natural
attenuation, has been successful in meeting ground water cleanup standards at the Mouat site.
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For the initial 1996 monitoring event, two wells had total chromium concentrations greater than the
0.10 mg/L water quality standard for chromium and defined the central portion of the ground water
chromium plume. These wells were MIS-11A (0.177 mg/L) and RMIS-6 (0.206 mg/L). Between
November 1996 and May 1997, chromium concentrations at these two wells decreased dramatically.
After the initial drop-off, ground water approached the target level more slowly, as judged by
chromium concentrations at MIS-11A and RMIS-6. December 1999 was the first sampling event in
which ground water chromium concentrations were below the MCL and WQB-7 standard at all
network wells, including MIS-11A and RMIS-6. In October 2002 the total chromium concentration
at MIS-11A and RMIS-6 had dropped to 0.044 mg/L and 0.047 mg/L, respectively. Thus is can be
said that ground water chromium concentrations approached criteria for completing the response
action within four years.

Non-Network Wells

Eleven non-network wells were scheduled for sampling in December 2003. These wells were
identified as being within the SOD, but not part of the Site ground water monitoring network.
Included in the non-network well list was one well up gradient of the study area (W-9), four wells
within the area of concern (RMIS-2, MIS-4B, MIS-8B, and MIS-11B) and six wells laterally
adjacent to the area of concern (W-10, W-11, W-13, RMIS-3, RMIS-5, and RMIS-10).

For the December 2003 non-network monitoring event, chromium levels in all wells were
significantly below the 0.1 mg/L. ground water standard. Total chromium concentrations ranged
from less than 0.009 mg/L (W-9, MIS-4B, RMIS-3 and W-13) to a maximum of 0.044 mg/L at
RMIS-2. Dissolved chromium concentrations in the non-network wells monitored during the
December 2003 event ranged from less than 0.009 mg/L (W-9, RMIS-10, MIS-4B, W-11 and W-13)
to a maximum of 0.049 mg/L at RMIS-2.

Surface Water

Total and dissolved trivalent chromium values have been below the standard of 0.1 mg/L at
GDSURF-1 since sampling began in November 1996. This complies with the criteria for completion
as stated in Section 5.0 of the RAWP. Completion criteria also require that the concentration of
hexavalent chromium at the surface water site remain below the standard of 0.011 mg/L for three
consecutive years. Hexavalent chromium values at GDSURF-1 have dropped dramatically since
May 1999. Between November 1996 and May 1999, hexavalent chromium values fluctuated
between 0.049 and 0.023 mg/L., generally decreasing with time. In December 1999, the hexavalent
chromium concentration at GDSURF-1 dropped to 0.014 mg/L and has continued to drop since that
time. Since October 2000, the hexavalent chromium concentration has consistently been below the
WQB-7 aquatic life chronic standard of 0.011 mg/L. When last sampled during the October 2002
monitoring event, the hexavalent chromium concentration at GDSURF-1 was less than the IDL of

0.006 mg/L.
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4.4.2 Estimate of Total Costs Incurred in Complying With UAO

The initial response action at the Mouat site consisted of a full scale soil excavation and removal.
Once removal was completed, monitoring of natural attenuation was used to assess the success of the
soil removal. This section provides an estimate of the total costs associated with surface and ground
water monitoring of natural attenuation at the Mouat site.

ICs, which prohibited the installation of new wells and limited the use of existing wells within the
SOD, were in place at the Mouat site prior to implementing the monitoring program. Furthermore,
several monitoring wells were present at the site and a ground water monitoring program had been in
place for several years. The in-place ground water monitoring program was refined to better monitor
natural attenuation at the site.

Ground and surface water monitoring costs include the costs associated with semi-annual and annual
(where applicable) monitoring along with annual reporting costs. As shown in Table 6, the total cost
of maintenance, monitoring, analytical and reporting for the period of November 1996 through
February 2004 is approximately $150,000. Costs in Table 6 are based on Atlantic Richfield invoices
received and paid for the monitoring project.
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5.0 SUMMARY OF PROTECTIVENESS

5.1 Description of How Site Meets Site Completion Criteria

5.1.1 Cleanup Objectives and Requirements Specified in Action Memo and UAO Have
Been Met

Criteria for completion of the response action at the Mouat site are set forth in Section 5.0 of the
RAWP (provided in Appendix B as part of the UAO). Section 5.0 states:

The Monitoring Plan Well Network will be monitored semiannually for a minimum of five years, and .
will continue to be monitored until both of the following conditions are met:

1. It has been demonstrated that the maximum contaminant level (MCL) for chromium in
ground water (0.1 mg/L total chromium in unfiltered samples) and the Montana numeric water
quality standards set forth in Montana Department of Environmental Quality (MDEQ) circular
WQB-7 (WQB-7 standards, MDEQ 1995) for chromium in ground water (0.1 mg/L hexavalent
chromium and 0.1 mg/L trivalent chromium in filtered samples) have not been exceeded for a
period of three consecutive years. Because neither the hexavalent nor the trivalent chromium

_concentration can be greater than the total chromium concentration, and because the MCL and
WQB-7 standards all have the same numerical values, compliance with the WQB-7 standards
can be demonstrated with total chromium data for filtered samples.

2. It has been demonstrated that all remaining wells not included in the Monitoring Plan Well
Network but within the SOD do not exceed the MCL for chromium in ground water and the
WQB-7 standards for chromium in ground water as determined by samples from a single
sampling round after the conditions of Item 1 above are met.

If the conditions of Items 1 and 2 above are met after the initial five years of monitoring, the
response action objectives for ground water will have been achieved.

In addressing the completion criteria stated above, all of the network sampling locations at the Site
were below the ground water standard of 0.1 mg/L from December 1999 to October 2002, or for
more than three consecutive years. December 2003 sampling indicates that all non-network wells
‘within the SOD comply with the Montana WQB-7 standard and MCL of 0.1 mg/L, as determined
Jrom a single sampling round. Therefore, the response action objectives for ground water at the Site

have been achieved.

Section 5.0 of the RAWP sets criteria for completion of the response action at the Site pertaining to
surface water as follows: ’

Chromium concentrations in surface water in the golf course pond and ditches exceed WQB-7
standards (0.011 mg/L hexavalent chromium and 0.1 mg/L trivalent chromium) as a result of ground
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water that discharges into the pond and ditches. When response action objectives are met for ground
water (the MCL for chromium in ground water and the WQB-7 standards for chromium in ground
water have not been exceeded for a period of three consecutive years), EPA will review chromium
levels in surface water to determine whether further action is warranted. If chromium levels in
surface water achieve WQB-7 standards as expected, no further response action would be required.

Total and dissolved trivalent chromium values have been below the standard of 0.1 mg/L at
GDSURF-1 since sampling began in November 1996. Additionally, the hexavalent chromium
concentration has consistently been below the WQB-7 aquatic life chronic standard of 0.011mg/L
since October 2000, or three consecutive years. Therefore, surface water at the Site complies with
the criteria for completion as stated in Section 5.0 of the RAWP.

Both ground water and surface water at the Mouat site have met compliance criteria; therefore,
completion of the response action has been achieved.

5.1.2 ICs Have Been Implemented

ICs have been described above in Section 4.2 and a detailed description of the ICs is attached as
Appendix D. Ordinance Number 267, on record at the Town of Columbus City Hall, repealed the
Town’s then present zoning ordinances and adopted “Town of Columbus Zoning Regulations,
Amended 1995, which institutes zoning laws pertinent to the SOD. Zoning laws pertinent to the
SOD are codified as Chapter 17.76 of the Official Code of the Town of Columbus, Montana.
Section 17.76.030 outlines ICs for the block placement area. Section 17.76.040 outlines ground
water ICs.

5.1.3 Site is Protective of Human Health and the Environment
5.1.3.1 Human Health

Three chemicals of potential concern (COPCs) were identified through several sampling and analysis
efforts (PTI, 1995). These were Cr VI in ground and surface water, Cr Il in on- and off-site surface
and subsurface soils and Cr HI in sediments and surface waters. Physical entrainment and
infiltration/percolation were identified as the contaminant release mechanisms at the Site. Potential
human exposure pathways were ingestion of soil displaying elevated chromium concentrations,
consumption of surface or ground water displaying elevated chromium concentrations and inhalation
of airborne particulates. Potential environmental receptors include indigenous aquatic life in golf
course ponds and ditches and the Yellowstone River.

In 1990, the EPA enclosed a portion of the Site with 6-foot industrial chain-link fencing. At this
same time, the Town altered drainage in the area to redirect storm water flow around the Site. FMC
undertook a full scale soil excavation and treatment of approximately 14,000 cy of chromium
containing Site soils between 1993 and 1995. EPA specified performance standards as follows:

% Soil inside the EPA perimeter fence for which total chromium concentration in the extract
Toxicity Characteristic Leaching Procedure (TCLP chromium) was greater than 0.5 mg/L
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was to be excavated to elevation 3564 or to the clay-gravel interface, whichever was lower.
¢ Soil outside the EPA fence perimeter for which TCLP chromium was greater than 0.1 mg/L
was to be excavated to elevation 3564 or to the clay-gravel interface, whichever was lower

(Baker, 1996).

FMC continued excavation until all soil exhibiting chromium levels above the performance
standards was removed. Approximately 7000 blocks were formed from the 14,000 cy of treated soil.
Analytical results showed that all blocks met performance standards, thus the blocks were placed
into the excavation. Additional excavations were made outside the area of elevated soil chromium
levels to facilitate block placement within the specified elevations. Excavated soil from outside the
perimeter fencing, in which TCLP chromium was between 0.1 and 0.5 mg/L, was placed above the
water table in the fenced-in excavation. Site cover consisted of clean gravel in the western portion of
the Site. The remainder of the site was covered with two feet of clean, off-site soil and vegetated.
Site soils in which TCLP chromium was greater than 0.5 mg/L were disposed of at appropriate off-

site facilities.

EPA’s June 1996 Action Memorandum states:

The soil removal action rendered the chromium in soils non-toxic and immobile and
eliminated the source of chromium contamination of ground water. Currently, the only potential
threat is from chromium in the ground water medium.

The chosen response remedy for chromium in ground water was natural attenuation combined with
ground water monitoring and ICs. EPA noted that, ......chromium concentrations in the ground
water will also decline by natural dispersion and dilution mechanisms. Chromium concentrations in
ground water have been declining in recent years, and the area within which elevated
concentrations are found has been decreasing (U.S. EPA, 1996a).

Ground water monitoring has demonstrated that chromium concentrations have continued to
decline at the Site. The MCL and Montana WQB-7 ground water standard for total chromium is
0.1 mg/L. Total chromium concentrations at all monitoring wells at the Site have been below 0.1
mg/L since December 1999. When non-network wells within the SOD were monitored in
December 2003, all of the wells yielded total chromium concentrations well below the ground
water chromium standard.

Ambient air quality data was collected at the Site perimeter during the Soil Removal Action. Air
monitors were positioned to provide upwind, downwind, and crosswind monitoring for all wind

directions. Analytical results for total chromium indicated that airborne chromium was below the
Site Specific standard of 0.39 pg/m’, as defined in the Site Specific Health and Safety Plan. These
samples represent worst case scenarios, as they were collected at times of excavation, handling, and
loose storage of chromium containing soils. Since the Soil Removal Action, chromium containing
soils have either been removed or treated to immobilize soil particles. Additionally, the Site is now

surfaced with clean soil or gravel. After the Soil Removal Activity, EPA concluded in the June
1996 Action Memorandum that, 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.

32



Mouat Industries Superfund Site — Closure Report October 2004

5.1.3.2 Environmental Risk

A 1995 baseline risk assessment performed by PTI found COPCs of ecological concern (COPECs) to
be Cr III and Cr VI in surface water and sediments in the golf course pond and ditches. Elevated
chromium concentrations that appeared in golf course ponds and ditches resulted from these water
bodies being hydraulically connected to area ground water. Potentially, the elevated chromium
concentrations presented a risk to bottom feeding fish, as well as bottom dwelling invertebrates.
However, it was determined that the man-made golf course ditches and pond provide insufficient
habitat to support aquatic receptors. Surface water sampling conducted in 1993 indicated that the
Yellowstone River, located approximately a half mile south of the site, was not impacted by
chromium-containing site soils (PTI, 1995). Appendix E provides investigative results of the surface
water sampling.

Sediment samples collected from the Yellowstone River in 1993 indicated the range of detectable
total chromium concentrations as 14.7 to 28.1 mg/kg. Two locations (one up-stream, far bank, one
down-stream, near bank) had detectable hexavalent chromium concentrations of 0.082 mg/kg. The
reported chromium range for Montana soils is 15 to 150 mg/kg with an average of 64 mg/kg (Dragun
and Chaisson, 1991). South central Montana soils exhibit a chromium range of 25 to 35 mg/kg
(Shacklette et al., 1971). Based on analytical results for Yellowstone River sediments, it can be
concluded that Yellowstone River sediments were not impacted by chromium at the Site.

Both surface water and sediment samples from the Yellowstone River indicated that the Site did not
impact the Yellowstone River. Thus, ecological receptors in the Yellowstone River were not at risk.
Golf course ponds and ditches were affected by chromium at the Site, but these ponds and ditches are
not of sufficient quality to provide aquatic habitat. Furthermore, total and dissolved chromium
concentrations at the golf course pond, GDSURF-1, have been below the Montana WQB-7 standard
of 0.1 mg/L at GDSURF-1 since sampling began in November 1996. Additionally, the hexavalent
chromium concentration at the golf course pond has consistently been below the WQB-7 aquatic life
chronic standard of 0.01 1mg/L since October 2000, or three consecutive years. In view of this, there
are no ecological risks at the Site.

5.1.4 Remaining Activities

Maintenance of ICs is the only activity remaining at the Site. As detailed above, soil removal and
treatment actions have removed the chromium source. Natural attenuation has reduced chromium
concentrations to acceptable levels. With the ICs in place, the Site does not pose a risk to human
health or the environment. Ground water use restrictions were outlined in Section 4.2 and can be
found in Appendix D. Now that response action objectives have been met, ground water use
restrictions within the SOD but outside the block placement area may be lifted at the Town’s

discretion.

Land use restrictions were explained in Section 4.2 and can be found in Appendix D. Land use
restrictions pertain to the block placement area, and must stay in place. It is the responsibility of the
Town to administer land use restrictions through Chapter 17.76 of the Official Code of the Town of
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Columbus, Montana.
5.2 Site Deletion Criteria

Once no further response is necessary at an NPL site, the site can be deleted from the NPL.
Operation and Maintenance is not defined as a response by the NCP, thus a site with continuing
O&M can be considered for deletion. Under 40 CFR 300.425(e) of the NCP, an NPL site is eligible

for deletion if

¢ The responsible or other parties have implemented all appropriate and required response
actions; or

¢ The release of hazardous substances poses no significant threat to the public health, welfare,
or the environment, thereby eliminating the need for remedial action.

A site with surface and/or ground water restoration remedies can be considered for deletion once
cleanup goals are met.

Site ground water cleanup goals are that all monitoring wells display total chromium concentrations
at or below the MCL and Montana WQB-7 standard 0.1 mg/L for three consecutive years.
Additionally, once these goals have been met, a single round of sampling must confirm that ground
water chromium concentrations in non-network wells within the SOD are at or below the standards.
Clearly, these goals have been met. Total chromium concentrations at all monitoring wells at the
Mouat Site have been below 0.1 mg/L since December 1999. When non-network wells within the
SOD were monitored in December 2003, all of the wells yielded total chromium concentrations well
below the ground water chromium standard.

Surface water cleanup standards at the Site require that once ground water cleanup criteria have been
met, surface water chromium concentrations will be reviewed. If surface water chromium
concentrations meet the Montana WQB-7 standard, then no further action is needed. Total and
dissolved trivalent chromium values have been below the standard of 0.1 mg/L at GDSURF-1 since
sampling began in November 1996. The hexavalent chromium concentration at GDSURF-1 has
consistently been below the WQB-7 aquatic life chronic standard of 0.011 mg/L since October 2000,
or three consecutive years. Therefore, surface water cleanup goals at the Site have been attained.

The Mouat Site meets the criteria for deletion:

¢ All appropriate and required response actions have been implemented at the Site. The required
response action was natural attenuation with ground water monitoring and ICs. This requirement
has been fulfilled.

¢ The release of hazardous substances poses no significant threat to the public health, welfare, or
the environment, thereby eliminating the need for remedial action. It has been demonstrated that
releases from the Site do not pose a threat to human health or the environment.

Finally, surface and ground water cleanup goals have been attained. Therefore, the Mouat Site meets
the requirements for deletion from the NPL.
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Mouat Industries NPL Site - Columbus, MT
Table 1. Documents Submitted in Accordance with Unilateral
Action Order, Docket No. CERCLA-VIII-96-22

Title

Date

Memorandum of Sampling Protocol and Health and Safety Plan

November 1996

Mouat Industries Superfund Site Columbus, MT 1997 Annual Data Summary Report

September 1997

Mouat Industries Superfund Site Columbus, MT 1998 Annual Data Summary Report

February 1999

December 1999

Mouat Industries Superfund Site Columbus, MT 1999 Annual Data Summary Report

Mouat Industries Superfund Site Columbus, MT 2000 Annual Data Summary Report December 2000
Mouat Industries Superfund Site Columbus, MT 2001 Annual Data Summary Report December 2001
Mouat Industries Superfund Site Columbus, MT 2002 Annual Data Summary Report December 2002
Mouat Industries Superfund Site Columbus, MT 2003 Non-Network Well Data Summary Report Qctober 2004

FnIRptChem, Table 1 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and
Non-Network Wells 1996 through 2003
Sample Date | Hexavalent |  Total | Dissolved Temp pH SC Turbidity SWL
Location Q] Cr(mg/t) [Q] Cr(mg/lL) [Q] Cr(mgl) (°C) (SU) mmbhos/cm (NTU) Ft
GDSURF-1 Nov-96 0.044 0.053 0.044 7.36 2.68 2.50
GDSURF-1 Nov-96 0.049 0.057 0.056
GDSURF-1 May-97 0.030 0.042 0.043 10.57 7.33 2.55 3.60
GDSURF-1 May-97 0.030 0.041 0.041
GDSURF-1 Nov-97 0.030 0.033 0.031 8.49 7.32 223
GDSURF-1 Nov-97 0.030 0.035 0.032 8.49 7.32 2.23
GDSURF-1 May-98 0.033 0.041 0.039 10.62 713 247
GDSURF-1 May-98 0.036 0.035 0.030 10.62 7.13 247
GDSURF-1 Dec-98 0.030 0.030 0.016 8.92 7.13 2.56
GDSURF-1 Dec-98 0.023 0.028 0.023 8.92 713 2.56
GDSURF-1 May-99 0.030 0.023 0.024 12.74 7.56 253 4
GDSURF-1 May-99 0.030 0.024 0.023 12.74 7.56 2.53 4
GDSURF-1 Dec-99 0.014 0.014 0.014 8.33 7.46 2.49 6.92
GDSURF-1 Dec-99 0.017 8.33 7.46 2.49 6.92
GDSURF-1 May-00 0.013 0.017 0.011 10.93 7.60 2.52 2.20
GDSURF-1 May-00 < 0.007 0.026 0.011 10.93 7.60 2.52 2.20
GDSURF-1 Oct-00 < 0.007 0.038 < 0.009 11.59 7.45 2.63 33.00
GDSURF-1 Oct-00 < 0.007 0.036 < 0.009 11.59 7.45 2.63 33.00
GDSURF-1 May-01 0.010 0.027 0.019 8.57 7.38 2.58 27.00
GDSURF-1 May-01 < 0.007 0.026 0.027 8.57 7.38 2.58 27.00
GDSURF-1 Oct-01 0.009 < 0.009 < 0.009 9.97 7.45 2.55 34.00
GDSURF-1 Oct-01 0.010 < 0.009 < 0.009 9.97 7.45 2.55 34.00
GDSURF-1 Oct-02 < 0.007 0.012 < 0.010 7.10 7.48 242 8.90
GDSURF-1 Oct-02 < 0.007 < 0.010 0.013 7.10 7.48 242 8.90
MIS-11A Nov-96 0.177 0.149 12.07 7.39 275 1.10 9.14
MIS-11A May-97 0.128 0.124 9.27 7.31 2.63 0.80 8.8
MIS-11A Nov-97 0.102 0.098 12.29 7.33 2.26 1.70 8.80
MIS-11A May-98 0.106 0.094 9.80 7.30 2.56 1.80 9.20
MIS-11A May-99 0.059 0.062 9.3 7.32 2.74 3 9.27
MIS-11A Dec-99 0.075 0.068 12.79 7.51 2.7 2 9.27
FniRptCHEM, Table 2 13-Oct-04 Page 1 of 7




Mouat Industries NPL Site - Columbus, MT

Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and
Non-Network Wells 1996 through 2003

Sample Date | Hexavalent |  Total Dissolved Temp pH SC Turbidity SWL
Location Qf Cr(mg/L) |Q] Cr(mg/) Q] Cr {(mg/L) (°C) (SU) mmhos/cm (NTU) Ft
MIS-11A May-00 0.044 0.039 9.67 7.60 2.60 1.00 9.30
MIS-11A Oct-00 0.059 0.044 14.20 7.41 2.84 1.10 9.40
MIS-11A May-01 0.030 0.036 9.44 7.38 2.68 0.98 9.81
MIS-11A Oct-01 0.058 0.046 14.11 7.40 2.80 0.88 9.60
MIS-11A Oct-02 0.044 0.040 13.24 7.38 2.78 0.90 9.39
MIS-11B Dec-03 0.022 0.023 12.64 7.38 2.66 0.31 9.78
MIS-12 Nov-96 0.009 < 0.009 11.85 7.22 2.68 1.09 3.98
MIS-12 May-97 < 0.009 < 0.009 7.63 7.14 25 2.20 3.2
MIS-12 May-97 < 0.009 < 0.009

MIS-12 May-98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55
MIS-12 May-98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55
MIS-12 Dec-98 < 0.010 < 0.010 12.31 7.16 2.99 1.6 4.04
MIS-12 May-99 < 0.010 < 0.010 8.86 7.07 2.96 2.2 3.54
MiS-12 Dec-99 < 0.008 < 0.008 12.01 7.36 2.8 11 4.2
MIS-12 May-00 < 0.009 < 0.009 8.62 7.43 2.68 0.90 3.18
MIS-12 Oct-00 < 0.009 < 0.009 13.37 7.15 2.87 0.89 4.10
MiS-12 May-01 < 0.008 < 0.008 7.46 7.21 2.76 0.92 3.71
MIS-12 Oct-01 < 0.009 < 0.009 13.35 7.14 2.84 0.91 4.07
MisS-12 Oct-02 < 0.010 < 0.010 11.47 7.11 2.81 1.10 4.06
MIS-13 Nov-96 0.016 0.023 11.2 7.27 2.28 1.20 7.04
MIS-13 May-97 0.017 0.020 7.95 7.18 2.15 0.50 5.71
MIS-13 Nov-97 0.016 0.016 11.36 7.09 2.05 1.40 6.78
MIS-13 Nov-97 0.017 0.016 11.36 7.09 2.05 1.40 6.78
MIS-13 Dec-98 0.026 0.014 11.57 7.15 2.44 1.3 7.04
MIS-13 May-99 0.023 0.014 8.91 7.11 2.4 2 7.33
MIS-13 Dec-99 0.017 0.019 11.54 7.38 2.01 1 8.48
MIS-13 May-00 0.012 < 0.009 9.40 7.48 1.90 1.10 6.45
MIS-13 Oct-00 0.024 0.022 12.63 7.25 2.30 1.06 8.53
MIS-13 May-01 0.008 0.013 8.45 7.27 1.75 0.98 8.14
MIS-13 Oct-01 0.037 0.033 12.68 7.24 2.34 1.10 8.98
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Mouat Industries NPL Site - Columbus, MT

Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and

Non-Network Wells 1996 through 2003
Sample Date | _Hexavalent |  Total | Dissolved Temp pH SC Turbidity SWL
Location Cr{mg/L) |Q] Cr(mg/L) Cr (mg/L) (°C) (SU) mmhos/cm (NTU) Ft
MIS-13 Oct-02 0.028 0.030 11.74 7.23 2.37 1.20 8.61
MIS-13 May-98 0.014 0.010 8.64 7.01 2.63 1.80 5.84
MIS-14 Nov-96 0.019 0.021 11.86 7.14 2.88 0.14 9.84
MIS-14 May-97 0.016 0.016 8.95 7.06 2.76 0.08 9.22
MiS-14 Nov-97 0.015 0.015 11.90 7.00 2.38 0.04 9.42
MIS-14 May-98 0.011 0.010 9.26 6.97 2.64 0.29 9.58
MIS-14 Dec-98 0.012 0.013 12.35 7.14 2.65 0.12 9.18
MIS-14 Dec-98 0.021 0.010 12.35 7.14 2.65 0.12 9.18
MIS-14 May-99 0.011 0.015 9.4 7.06 2.79 0.2 10.24
MIS-14 Dec-99 0.015 0.015 12.81 7.31 2.56 1 10.64
MIS-14 May-00 0.034 0.023 9.75 7.35 2.53 0.13 10.40
MIS-14 Oct-00 0.012 0.015 13.75 7.09 2.66 0.11 10.52
MIS-14 Oct-00 0.026 0.013 13.75 7.09 2.66 0.11 10.52
MIS-14 May-01 0.027 0.027 9.44 7.11 2.55 0.21 10.40
MIS-14 Oct-01 0.023 0.015 13.80 7.12 2.57 0.22 10.55
MIS-14 Oct-02 0.014 0.017 12.94 7.16 2.63 0.31 10.45
MIS-15 Nov-96 0.032 0.031 12.97 7.29 2.74 1.80 6.43
MIS-15 May-97 0.038 0.036 10.43 7.27 2.71 1.90 6.1
MIS-15 Nov-97 0.026 0.024 12.99 7.22 2.32 1.67 5.92
MIS-15 May-98 0.027 0.027 10.62 7.23 2.54 0.85 6.46
MIS-15 Dec-98 0.019 0.016 13.09 7.31 2.72 0.42 6.23
MIS-15 May-99 0.025 0.023 11.05 7.32 2.77 5 6.44
MIS-15 Dec-99 0.020 0.016 13.16 7.53 2.74 1 6.56
MIS-15 May-00 0.023 0.019 11.10 7.60 2.70 1.20 6.66
MIS-15 Oct-00 0.027 0.023 14.43 7.41 2.86 1.12 6.76
MIS-15 May-01 0.017 0.011 10.29 7.38 2.66 0.98 7.29
MIS-15 Oct-01 0.016 0.016 14.40 7.38 2.84 0.89 7.02
MIS-15 Oct-02 0.013 0.016 12.68 7.36 2.79 0.90 6.75
MIS-16 Nov-96 0.019 0.016 11.16 7.34 2.74 1.20 6.55
MIS-16 May-97 0.018 0.016 10.12 7.32 2.58 3.30 6.3
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Mouat Industries NPL Site - Columbus, MT
Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and
Non-Network Wells 1996 through 2003
Sample Date | Hexavalent |  Total | Dissolved Temp pH SC Turbidity SWL
JlLocation Cr(mgll) 1Q] Cr(mg/L) |Q| Cr(mg/L) (°C) {SU) mmhos/cm (NTU) Ft
MIS-16 Nov-97 0.010 0.009 11.49 7.25 2.22 2.05 6.13
MIS-16 May-98 - 0.012 < 0.010 10.26 7.30 2.29 1.90 6.62
MIS-16 Dec-98 0.015 < 0.010 11.44 7.34 252 21 6.48
MIS-16 May-99 0.012 < 0.010 10.63 7.31 2.62 2 6.72
MIS-16 Dec-99 0.013 0.015 11.58 7.5 2.53 5 6.8
MIS-16 Dec-99 0.013 0.015 11.58 7.5 253 5 6.8
MIS-16 May-00 < 0.009 < 0.009 10.69 7.60 2.45 0.80 6.84
MIS-16 Oct-00 < 0.009 < 0.009 12.35 7.39 2.60 0.60 6.89
MiS-16 May-01 < 0.008 < 0.008 9.98 7.33 2.64 0.80 7.41
MIS-16 May-01 < 0.008 < 0.008 9.98 7.33 2.64 0.80 7.41
MIS-16 Oct-01 < 0.009 < 0.009 12.41 7.41 2.46 0.8 7.1
MIS-16 Qct-02 0.017 0.011 12.12 7.38 2.49 1.00 6.88
MIS-4B Dec-03 < 0.009 < 0.009 12.6 7.44 252 4.54 7.07
MIS-8B Dec-03 0.031 0.030 12.81 7.4 2.69 0.31 8.35
{R-1 Nov-96 0.054 0.021 11.85 7.15 2.63 2.80 12.19
R-1 Nov-96 0.040 < 0.009
R-1 May-97 0.017 < 0.009 9.46 7.15 2.52 1.25 11.77
R-1 Nov-97 0.009 0.007 11.96 7.06 2.25 0.15 11.80
R-1 May-98 0.015 0.012 9.51 7.05 2.38 2.65 12.22
R-1 Dec-98 0.012 < 0.010 12.61 717 2.47 0.42 12.04
R-1 May-99 0.027 < 0.010 9.89 7.1 2.52 3 12.2
R-1 Dec-99 0.011 0.010 12.84 7.4 2.47 6 12.3
R-1 May-00 < 0.009 < 0.009 10.02 7.49 2.44 2.40 12.27
R-1 May-00 < 0.009 < 0.009 10.02 7.49 244 2.40 12.27
R-1 Oct-00 < 0.009 < 0.009 12.98 7.16 2.65 2.00 12.46
R-1 May-01 < 0.008 < 0.008 9.84 7.21 2.59 2.20 12.75
R-1 Oct-01 0.032 < 0.009 13.30 7.25 2.49 2.18 12.61
RMIS-1 Nov-96 < 0.009 0.012 12.17 7.43 0.95 3.44 9.71
RMIS-1 May-97 < 0.009 < 0.009 9.33 7.33 2.59 3.50 9.56
RMIS-1 Nov-97 0.001 < 0.001 12.71 7.29 2.25 1.15 9.08
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Mouat Industries NPL Site - Columbus, MT

Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and
Non-Network Wells 1996 through 2003
Sample Date Hexavalent | Total | Dissolved Temp pH sC Turbidity SWL
Location Q] Cr(mg/l) [Q] Cr(mg/l) [Q] Cr(mg/L) (°C) (SU) mmbhos/cm (NTU) Ft
RMIS-1 May-98 < 0.010 < 0.010 9.84 7.22 2.43 2.64 9.82
RMI|S-1 Dec-98 < 0.010 0.010 13.28 7.39 2.5 218 9.44
RMIS-1 May-99 < 0.010 < 0.010 10.76 7.23 2.59 1.8 9.79
RMIS-1 Dec-99 < 0.008 < 0.008 13.11 7.52 2.41 3 9.98
RMIS-1 May-00 < 0.009 < 0.009 10.39 7.65 2.47 3.21 10.09
RMIS-1 Oct-00 < 0.009 < 0.009 14.05 7.41 2.54 2.80 10.05
RMIS-1 May-01 < 0.008 < 0.008 9.35 7.41 2.57 1.14 10.92
RMIS-1 Oct-01 < 0.009 < 0.009 14.11 7.45 2.3 1.1 10.42
- IRMIS-1 Oct-02 < 0.010 < 0.010 13.88 7.46 2.28 1.40 10.11
RMIS-1 Oct-02 0.015 < 0.010 13.88 7.46 2.28 1.40 10.11
RMIS-10 Dec-03 0.015 < 0.009 12.6 7.36 2.56 2.37 7.6
RMIS-2 Dec-03 0.044 0.049 12.68 7.41 2.41 4 11.24
RMIS-3 Dec-03 < 0.009 0.009 12.97 7.21 2.31 273 8.63
RMIS-4 Nov-96 0.091 0.095 12.26 7.3 2.89 4.70 6.79
RMIS-4 May-97 0.041 0.042 9.92 7.32 2.8 2.20 6.53
RMIS-4 May-97 0.045 0.043 '
RMIS-4 Nov-97 0.073 0.035 12.10 7.22 2.45 2.40 6.35
RMIS-4 May-98 0.047 0.030 10.12 7.29 2.61 4.85 6.85
RMiS-4 Dec-98 0.057 0.039 11.92 7.31 2.8 3.5 6.66
RMIS-4 May-99 0.051 0.016 10.61 7.32 2.76 22 6.85
RMIS-4 Dec-99 0.098 0.040 12.3 7.52 2.78 10 6.93
RMIS-4 May-00 0.025 0.025 11.16 7.60 2.73 1.80 7.04
RMIS-4 Oct-00 0.020 < 0.009 13.96 7.38 2.89 1.60 7.09
RMIS-4 . May-01 0.017 0.015 9.72 7.35 273 1.60 7.57
RMIS-4 Oct-01 0.076 0.023 13.41 7.38 2.74 1.40 7.30
RMIS-4 Oct-02 0.035 0.020 12.22 7.28 2.70 1.30 7.08
RMIS-5 Dec-03 0.018 0.023 11.81 7.39 2.54 3.3 7.15
RMIS-6 Nov-96 0.206 0.200 13.24 7.36 2.86 0.40 8.16
RMIS-6 May-97 0.140 0.133 8.94 7.37 2.77 0.50 7.82
RMIS-6 Nov-97 0.113 0.108 13.12 7.27 2.38 0.18 71.76
FnIiRptCHEM, Table 2 13-Oct-04 Page 5 of 7




~ ~~
Mouat Industries NPL Site - Columbus, MT
Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and

Non-Network Wells 1996 through 2003
Fample Date | Hexavalent | Total Dissolved Temp pH SC Turbidity SWL
Location Cr(mg/L) |Q| Cr{(mg/t) Q] cr (mg/L) (°C) (SU) mmbhos/cm (NTU) Ft
RMIS-6 Nov-97 0.117 0.107 13.12 7.27 2.38 0.18 7.76
RMIS-6 May-98 0.152 0.141 9.07 7.32 2.59 1.90 8.22
RMIS-6 Jun-99 0.115 0.109 9.17 7.38 275 4 8.21
RMIS-6 Dec-99 0.090 0.091 13.29 7.54 2.71 3 8.36
RMIS-6 May-00 0.087 0.065 9.08 7.65 2.67 0.30 8.46
RMIS-6 Oct-00 0.078 0.071 14.06 7.47 2.86 0.22 8.57
RMIS-6 May-01 0.068 0.060 8.81 7.40 276 0.26 9.01
RMIS-6 Oct-01 0.050 0.058 14.66 7.50 2.69 0.33 8.76
RMIS-6 Oct-02 0.047 0.044 13.22 7.44 2.57 0.51 8.56
RMIS-7 Nov-96 0.021 0.018 11.77 7.22 2.56 0.90 9.57
RMIS-7 Nov-96 0.037 0.029
RMIS-7 May-97 0.017 0.016 9.44 7.2 2.4 1.30 9.16
RMIS-7 Nov-97 0.015 0.014 11.97 7.06 2.00 2.32 9.24
RMIS-7 May-98 0.017 0.013 9.34 7.1 2.29 1.25 9.60
RMIS-7 Dec-98 < 0.010 0.011 12.46 7.13 2.4 0.66 9.43
RMIS-7 May-99 0.013 0.011 9.88 713 2.45 34 9.6
RMIS-7 May-99 0.016 0.013 9.88 713 2.45 3.4 9.6
RMIS-7 Dec-99 0.014 0.010 12.51 7.34 2.41 3 9.74
RMIS-7 May-00 < 0.009 < 0.009 10.10 7.47 2.38 1.00 9.68
RMIS-7 Oct-00 0.022 0.018 13.47 7.24 2.60 0.90 0.84
RMIS-7 May-01 < 0.008 < 0.008 9.84 7.20 2.56 0.82 10.14
RMIS-7 Oct-01 0.016 0.016 13.46 7.23 2.59 0.88 10.00
RMIS-7 Oct-02 0.020 0.017 12.28 7.26 254 0.90 0.87
RMIS-9 Nov-96 < 0.009 < 0.009 11.74 7.41 2.87 0.70 7.74
RMIS-9 May-97 0.010 < 0.009 8.78 7.38 2.73 0.88 7.35
RMIS-9 Nov-97 0.005 0.005 11.75 7.27 2.40 0.32 7.38
RMIS-9 May-98 < 0.010 < 0.010 9.04 7.31 2.56 0.77 7.76
RMIS-9 Dec-98 < 0.010 < 0.010 12.02 7.31 2.76 04 7.41
RMIS-9 May-99 < 0.010 0.011 9.26 . 7.32 2.73 1 7.68
RMIS-9 Dec-99 < 0.008 < 0.008 12.33 7.57 2.64 0.4 7.8
FnIRptCHEM, Table 2 13-Oct-04 Page 6 of 7




Mouat Industries NPL Site - Columbus, MT

Table 2. Water Quality Field Parameters and Chromium Concentrations, Network and
Non-Network Wells 1996 through 2003

Sample Date | _Hexavalent |  Total | Dissolved Temp pH SC Turbidity SWL
Location Cr(mg/t) [Q] Cr(mg/l) [Q] Cr(mg/L) (°C) (SU) mmbhos/cm (NTU) Ft
RMIS-9 May-00 < 0.009 < 0.009 9.95 7.67 2.55 0.70 7.75
RMIS-9 Oct-00 < 0.009 < 0.009 13.97 7.43 2.69 0.55 7.78
RMIS-9 May-01 < 0.008 < 0.008 9.03 7.41 2.53 0.62 8.32
RMIS-9 Oct-01 < 0.009 <[ 0.009 14.23 7.45 2.60 0.63 8.05
RMIS-9 Oct-01 0.012 < 0.009 14.23 7.45 2.60 0.63 8.05
RMIS-9 Qct-02 0.011 < 0.010 12.23 7.26 2.62 0.80 7.81
W-11 Dec-03 0.014 < 0.009 12.38 7.34 2.39 0.63 8.87
W-13 Dec-03 < 0.009 < 0.009 11.87 7.34 252 2.27 5.03
W-9 Dec-03 < 0.009 < 0.009 10.34 7.42 2.32 0.7 6.65

SWL = Static water level measured from measuring point on well casing
< = |less than instrument detection limit

FnIRptCHEM, Table 2

13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations

1996 through 2002
Sample Sample ID Date | Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Location Q} Cr(mg/L Q] cr (mg/lL) | Q] Cr(mgll) (°C) (SU) |mmhos/icm (NTU) Ft
GDSURF-1 SW001 Nov-96 0.044 0.053 0.044 7.36 2.68 2.50
GDSURF-1D SW002 Nov-96 0.049 0.057 0.056
GDSURF-1 SW003 May-97 0.030 0.042 0.043 10.57 7.33 2.55 3.60 NA
GDSURF-1D SW004 May-97 0.030 0.041 0.041
GDSURF-1 SWO005 Nov-97 0.030 0.033 0.031 8.49 7.32 2.23 NA
GDSURF-1D SwWoo06e Nov-97 0.030 0.035 0.032 8.49 7.32 2.23 NA
GDSURF-1 SWo007 May-98 0.033 0.041 0.039 10.62 7.13 2.47 N/A
GDSURF-1D SW008 May-88 0.036 0.035 0.030 10.62 7.13 2.47 N/A
GDSURF-1 SW009 Dec-98 0.030 0.030 0.016 8.92 7.13 2.56 N/A
GDSURF-1D SW010 Dec-98 0.023 0.028 0.023 8.92 7.13 2.56 N/A
GDSURF-1 SW011 May-99 0.030 0.023 0.024 12.74 7.56 2.53 4 NA
GDSURF-1D SW012 May-99 0.030 0.024 0.023 12.74 7.56 2.53 4 NA
GDSURF-1 SW013 Dec-99 0.014 0.014 0.014 8.33 7.46 2.49 6.92 NA
GDSURF-1D SwWo14 Dec-99 0.017 8.33 7.46 2.49 6.92 NA
GDSURF-1 SW016 May-00 0.013 0.017 0.011 10.93 7.60 2.52 2.20 NA
GDSURF-1D SW017 May-00 | < 0.007 0.026 0.011 10.93 7.60 2.52 2.20 NA
GDSURF-1 SW018 Oct-00 | < 0.007 0.038 < 0.009 11.59 7.45 2.63 33.00 NA
GDSURF-1D SW019 Oct-00 | < 0.007 0.036 < 0.009 11.59 7.45 2.63 33.00 NA
GDSURF-1 SW020 May-01 0.010 0.027 0.019 8.57 7.38 2.58 27.00 NA
GDSURF-1D SW021 May-01 | < 0.007 0.026 0.027 8.57 7.38 2.58 27.00 NA
GDSURF-1 SW022 Oct-01 0.009 < 0.009 < 0.009 9.97 7.45 2.55 34.00 NA
GDSURF-1D SW023 Oct-01 0.010 < 0.009 < 0.009 9.97 7.45 2.55 34.00 NA
GDSURF-1 SW024 Oct-02 |< 0.007 0.012 < 0.010 7.10 7.48 242 8.90 NA
GDSURF-1D SW025 Oct-02 | < 0.007 < 0.010 0.013 7.10 7.48 242 8.90 NA
MIS-11A GW112 Nov-96 0.177 0.149 12.07 7.39 2.75 1.10 9.14
MIS-11A Gw127 May-97 0.128 0.124 9.27 7.3 2.63 0.80 8.8
MIS-11A Gw142 Nov-97 0.102 0.098 12.29 7.33 2.26 1.70 8.80
MIS-11A GW157 May-98 0.106 0.094 9.80 7.30 2.56 1.80 9.20
MIS-11A GW186 May-99 0.059 0.062 9.3 7.32 2.74 3 9.27
MIS-11A GwW203 Dec-99 0.075 0.068 12.79 7.51 2.7 2 9.27
MIS-11A GW215 May-00 0.044 0.039 9.67 7.60 2.60 1.00 9.30
MIS-11A GW229 Oct-00 0.059 0.044 14.20 7.41 2.84 1.10 9.40
FnIRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations

1996 through 2002
Sample Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Location Q] cr (mg/L) Q] cr (mg/L) ] Q] Cr(mg/L) (°C) (SU) Immhos/cm (NTU) Fi
MIS-11A Gw241 May-01 0.030 0.036 9.44 7.38 2.68 0.98 9.81
MIS-11A GW260 Oct-01 0.058 0.046 14.11 7.40 2.80 0.88 9.60
MIS-11A GW276 Oct-02 0.044 0.040 13.24 7.38 2.78 0.90 9.39
MIS-12 GW101 Nov-96 0.009 < 0.009 11.85 7.22 2.68 1.09 3.98
MIS-12 GW116 May-97 < 0.009 < 0.009 7.63 7.14 2.5 2.20 3.2
MIS-12D GW117 May-97 < 0.009 < 0.009
MIS-12 GW147 May-98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55
MIS-12D GW148 May-98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55
MIS-12 GW161 Dec-98 < 0.010 < 0.010 12.31 7.16 2.99 1.6 4.04
MIS-12 GW176 May-99 < 0.010 < 0.010 8.86 7.07 2.96 2.2 3.54
MIS-12 GW191 Dec-99 < 0.008 < 0.008 12.01 7.36 2.8 1.1 4.2
MiS-12 GW217 May-00 < 0.009 < 0.009 8.62 7.43 2.68 0.90 3.18
MIS-12 GW221 Oct-00 < 0.009 < 0.009 13.37 7.15 2.87 0.89 4.10
MIS-12 GW242 May-01 < 0.008 < 0.008 7.46 7.21 2.76 0.92 3.71
MIS-12 GW262 Oct-01 < 0.009 < 0.009 13.35 7.14 2.84 0.91 4.07
MIS-12 GW268 Oct-02 < 0.010 < 0.010 11.47 7.11 2.81 1.10 4.06
MIS-13 GW102 Nov-96 0.016 0.023 11.2 7.27 2.28 1.20 7.04
MIS-13 GW118 May-97 0.017 0.020 7.95 7.18 2.15 0.50 571
MIS-13 GW132 Nov-97 0.016 0.016 11.36 7.09 2.05 1.40 6.78
MIS-13D GW133 Nov-97 0.017 0.016 11.36 7.09 2.05 1.40 6.78
MIS-13 GwW162 Dec-98 0.026 0.014 11.57 7.15 2.44 1.3 7.04
MIS-13 GW177 May-99 0.023 0.014 8.91 7.11 2.4 2 7.33
MIS-13 GW192 Dec-99 0.017 0.019 11.54 7.38 2.01 1 8.48
MIS-13 GW218 May-00 0.012 < 0.009 9.40 7.48 1.90 1.10 6.45
MIS-13 GW222 Oct-00 0.024 0.022 12.63 7.25 2.30 1.06 8.53
MIS-13 GWwW243 May-01 0.008 0.013 8.45 7.27 1.75 0.98 8.14
MIS-13 GW263 Oct-01 0.037 0.033 12.68 7.24 2.34 1.10 8.98
MIS-13 GW269 Oct-02 0.028 0.030 11.74 7.23 2.37 1.20 8.61
MIS-13 GW149 May-98 0.014 < 0.010 8.64 7.01 2.63 1.80 5.84
MiIS-14 GW103 Nov-96 0.019 0.021 11.86 7.14 2.88 0.14 9.84
MIS-14 GW119 May-97 0.016 0.016 8.95 7.06 2.76 0.08 9.22
MIS-14 GW134 Nov-97 0.015 0.015 11.90 7.00 2.38 0.04 9.42
FrniRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations
1996 through 2002

Sample Sampie ID Date | Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Location Q[ Cr(mgll) Cr(mg/L) | Q] Cr{mg/l) (°C) (SU) Jmmhos/cm (NTU) Ft
MIS-14 GW150 May-98 0.011 0.010 9.26 6.97 2.64 0.29 9.58
MiS-14 GW163 Dec-98 0.012 0.013 12.35 7.14 2.65 0.12 9.18
MIS-14D GW164 Dec-98 0.021 < 0.010 12.35 7.14 2.65 0.12 9.18
MiS-14 GwW178 May-99 0.011 0.015 9.4 7.06 2.79 0.2 10.24
MIS-14 GW193 Dec-99 0.015 0.015 12.81 7.31 2.56 1 10.64
MIS-14 GW205 May-00 0.034 0.023 9.75 7.35 2.53 0.13 10.40
MIS-14 GwW223 Oct-00 0.012 0.015 13.75 7.09 2.66 0.1 10.52
MIS-14D Gwza24 Oct-00 0.026 0.013 13.75 7.09 2.66 0.1 10.52
MiS-14 GwW244 May-01 0.027 0.027 9.44 7.11 2.55 0.21 10.40
MIS-14 GW249 Oct-01 0.023 0.015 13.80 7.12 2.57 0.22 10.55
MIS-14 GwW271 Oct-02 0.014 0.017 12.94 7.16 2.63 0.31 10.45
MIS-15 GW113 Nov-96 0.032 0.031 12.97 7.29 2.74 1.80 6.43
MIS-15 Gw128 May-97 0.038 0.036 10.43 7.27 2.71 1.90 6.1
MIS-15 Gw143 Nov-97 0.026 0.024 12.99 7.22 2.32 1.67 5.92
MIS-15 GwW158 May-98 0.027 0.027 10.62 7.23 2.54 0.85 6.46
MIS-15 GW171 Dec-98 0.019 0.016 13.09 7.31 2.72 0.42 6.23
MIS-15 GwW187 May-99 0.025 0.023 11.05 7.32 2.77 5 6.44
MIS-15 GW201 Dec-99 0.020 0.016 13.16 7.53 2.74 1 6.56
MiS-15 GW216 May-00 0.023 0.019 11.10 7.60 2.70 1.20 6.66
MIS-15 GWwW232 Oct-00 0.027 0.023 14.43 7.41 2.86 1.12 6.76
MIS-15 Gw247 May-01 0.017 0.011 10.28 7.38 2.66 0.98 7.29
MIS-15 GW261 Oct-01 0.016 0.016 14.40 7.38 2.84 0.89 7.02
MIS-15 GW274 Oct-02 0.013 0.016 12.68 7.36 2.79 0.90 6.75
MIS-16 GW114 Nov-96 0.019 0.016 11.16 7.34 2.74 1.20 6.55
MIS-16 GW129 May-97 0.018 0.016 10.12 7.32 2.58 3.30 6.3
MIS-16 GW144 Nov-97 0.010 0.009 11.49 7.25 2.22 2.05 6.13
MIS-16 GW159 May-98 0.012 < 0.010 10.26 7.30 2.29 1.90 6.62
MIS-16 GW172 Dec-98 0.015 < 0.010 11.44 7.34 2.52 2.1 6.48
MIS-16 Gw188 May-99 0.012 < 0.010 10.63 7.31 262 2 6.72
MIS-16 GW197 Dec-99 0.013 0.015 11.58 7.5 253 5 6.8
MIS-16D Gw1g8 Dec-99 0.013 0.015 11.58 7.5 2.53 5 6.8
MIS-16 GW212 May-00 0.009 < 0.009 10.69 7.60 2.45 0.80 6.84
FniRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3.  Network Sites Water Quality Field Parameters and Chromium Concentrations
1996 through 2002

'Sample Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Location [Q] Cr(mgl) [Q] Cr(mgiL) [ Q] Cr {mg/L) (°C) (SU) |mmhos/cm (NTU) Ft
MIS-16 GW233 Oct-00 <| 0.009 < 0.009 12.35 7.39 2.60 0.60 6.89
MIS-16 GW235 May-01 <| 0.008 < 0.008 9.98 7.33 2.64 0.80 7.41
MIS-16D GwW236 May-01 <| 0.008 < 0.008 9.98 7.33 2.64 0.80 7.41
MIS-16 GW256 Oct-01 <| 0.009 < 0.009 12.41 7.41 2.46 0.8 7.1
MIS-16 GwW272 Oct-02 0.017 0.011 12.12 7.38 2.49 1.00 6.88
R-1 Gw104 Nov-96 0.054 0.021 11.85 7.15 2.63 2.80 12.19
R-1D GW105 Nov-96 0.040 < 0.009
R-1 GW120 May-97 0.017 < 0.009 9.46 7.15 2.52 1.25 11.77
R-1 GW135 Nov-97 0.009 0.007 11.96 7.06 2.25 0.15 11.80
R-1 GW151 May-98 0.015 0.012 9.51 7.05 2.38 2.65 12.22
R-1 GW165 Dec-98 0.012 < 0.010 12.61 717 2.47 0.42 12.04
R-1 GW179 May-99 0.027 < 0.010 9.89 7141 2.52 3 12.2
R-1 GW195 Dec-99 0.011 0.010 12.84 7.4 2.47 6 12.3
R-1 GW207 May-00 < 0.009 < 0.009 10.02 7.49 2.44 2.40 12.27
R-1D GW208 May-00 < 0.009 < 0.009 10.02 7.49 244 2.40 12.27
R-1 GW220 Oct-00 <[ 0.009 < 0.009 12.98 7.16 2.65 2.00 12.46
R-1 GW246 May-01 <[ 0.008 < 0.008 9.84 7.21 2.59 220 | 1275
R-1 Gw254 Oct-01 0.032 < 0.009 13.30 7.25 249 2.18 12.61
RMiS-1 GW100 Nov-96 <[ 0.009 0.012 12.17 7.43 0.95 3.44 9.71
RMIS-1 GW115 May-97 < 0.009 < 0.009 9.33 7.33 2.59 3.50 9.56
RMIS-1 Gw130 Nov-97 0.001 < 0.001 12.71 7.29 2.25 1.15 9.08
RMIS-1 GW146 May-98 < 0.010 < 0.010 9.84 7.22 2.43 2.64 9.82
RMIS-1 GW160 Dec-98 <| 0.010 0.010 13.28 7.39 25 2.18 9.44
RMIS-1 GW175 May-99 <{ 0.010 < 0.010 10.76 7.23 2.59 1.8 9.79
RMIS-1 GW190 Dec-99 <| 0.008 < 0.008 13.11 7.52 2.41 3 9.98
RMIS-1 GW204a | May-00 <| 0.009 < 0.009 10.39 7.65 2.47 3.21 10.09
RMIS-1 Gw219 Oct-00 <| 0.009 < 0.009 14.05 7.41 2.54 2.80 10.05
RMIS-1 Gwz248 May-01 <| 0.008 < 0.008 9.35 7.41 2.57 1.14 10.92
RMIS-1 GwW255 Oct-01 <[ 0.009 < 0.009 14.11 7.45 2.3 1.1 10.42
RMIS-1 GW264 Oct-02 <[ 0.010 < 0.010 13.88 7.46 2.28 1.40 10.11
RMIS-1D GW265 Oct-02 0.015 < 0.010 13.88 7.46 2.28 1.40 10.11
RMIS-4 GW110 Nov-96 0.091 0.095 12.26 7.3 2.89 4.70 6.79
FnIRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations
1996 through 2002

"Sample Sample ID Date | Hexavalent |  Total Dissolved Temp pH - SC Turbidity |  SWL
Location Q| Cr(mgiL) Cr (mg/L) Cr (mg/L) (°C) (SU) |mmhos/cm{ (NTU) Ft
RMIS-4 Gw123 May-97 0.041 0.042 9.92 7.32 2.8 2.20 6.53
RMIS-4D GW124 May-97 0.045 0.043

RMIS-4 GwW138 Nov-97 0.073 0.035 1210 7.22 2.45 2.40 6.35
RMIS-4 GW154 May-98 0.047 0.030 10.12 7.29 2.61 4.85 6.85
RMIS-4 GW168 Dec-98 0.057 0.039 11.92 7.31 2.8 3.5 6.66
RMIS-4 GW184 May-99 0.051 0.016 10.61 7.32 2.76 22 6.85
RMIS-4 GW202 Dec-99 0.098 0.040 12.3 7.52 2.78 10 6.93
RMIS-4 GW211 May-00 0.025 0.025 11.16 7.60 273 1.80 7.04
RMIS-4 GW230 Oct-00 0.020 0.009 13.96 7.38 2.89 1.60 7.09
RMIS-4 Gw234 May-01 0.017 0.015 9.72 7.35 2.73 1.60 7.57
RMIS-4 Gw258 Oct-01 0.076 0.023 13.41 7.38 2.74 1.40 7.30
RMIS-4 GW273 Oct-02 0.035 0.020 12.22 7.28 2.70 1.30 7.08
RMIS-6 GW111 Nov-96 0.206 0.200 13.24 7.36 2.86 0.40 8.16
RMIS-6 GW126 May-97 0.140 0.133 8.94 7.37 2.77 0.50 7.82
RMIS-6 GW139 Nov-97 0.113 0.108 13.12 7.27 2.38 0.18 7.76
RMIS-6D GW140 Nov-97 0.117 0.107 13.12 7.27 2.38 0.18 7.76
RMIS-6 GW155 May-98 0.152 0.141 9.07 7.32 2.59 1.90 8.22
RMIS-6 Gw189 Jun-99 0.115 0.109 9.17 7.38 2.75 4 8.21
RMIS-6 GW204 Dec-99 0.090 0.091 13.29 7.54 2.71 3 8.36
RMIS-6 Gw213 May-00 0.087 0.065 9.08 7.65 2.67 0.30 8.46
RMIS-6 GW231 Oct-00 0.078 0.071 14.06 7.47 2.86 0.22 8.57
RMIS-6 GW239 May-01 0.068 0.060 8.81 7.40 2.76 0.26 9.01
RMIS-6 GW257 Oct-01 0.050 0.058 14.66 7.50 2.69 0.33 8.76
RMIS-6 GW277 Oct-02 0.047 0.044 13.22 7.44 2.57 0.51 8.56
RMIS-7 GW106 Nov-96 0.021 0.018 11.77 7.22 2.56 0.90 9.57
RMIS-7D GW107 Nov-96 0.037 0.029

RMIS-7 GW121 May-97 0.017 0.016 9.44 7.2 24 1.30 9.16
RMIS-7 GW136 Nov-97 0.015 0.014 11.97 7.06 2.00 2.32 9.24
RMIS-7 GW152 May-98 0.017 0.013 9.34 7.11 2.29 1.25 9.60
RMIS-7 GW166 Dec-98 0.010 0.011 12.46 7143 2.4 0.66 9.43
RMIS-7 GW180 May-99 0.013 0.011 9.88 7.13 2.45 3.4 9.6
RMIS-7D GW181 May-99 0.016 0.013 9.88 7.13 2.45 3.4 9.6
FnIRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations

1996 through 2002
Sample Sample ID Date | Hexavalent Total Dissolved Temp pH SC Turbidity SWL
_ocation Qf Cr(mgil) Q] cr (mg/L) | Qf Cr{mg/L) (°C) (SU) jmmhos/cm (NTU) Ft
RMIS-7 GwW196 Dec-99 0.014 0.010 12.51 7.34 2.41 3 9.74
RMIS-7 Gw214 May-00 < 0.009 < 0.009 10.10 7.47 2.38 1.00 9.68
RMIS-7 Gw228 Oct-00 0.022 0.018 13.47 7.24 2.60 0.90 9.84
RMIS-7 Gw240 May-01 < 0.008 < 0.008 9.84 7.20 2.56 0.82 10.14
RMIS-7 GWwW259 Oct-01 0.016 0.016 13.46 7.23 2.59 0.88 10.00
RMIS-7 GW275 Oct-02 0.020 0.017 12.28 7.26 2.54 0.90 9.87
RMIS-9 GW109 Nov-96 < 0.009 < 0.009 11.74 7.41 2.87 0.70 7.74
RMIS-9 GwW122 May-97 0.010 < 0.009 8.78 7.38 2.73 0.88 7.35
RMIS-9 GW137 Nov-97 0.005 0.005 11.75 7.27 2.40 0.32 7.38
RMIS-9 GW153 May-98 < 0.010 < 0.010 9.04 7.31 2.56 0.77 7.76
RMIS-9 GW167 Dec-98 < 0.010 < 0.010 12.02 7.31 2.76 0.4 7.41
RMIS-9 Gw185 May-99 < 0.010 0.011 9.26 7.32 273 1 7.68
RMIS-9 Gw194 Dec-99 < 0.008 < 0.008 12.33 7.57 2.64 0.4 7.8
RMIS-9 GW206 May-00 < 0.009 < 0.009 9.95 7.67 2.55 0.70 7.75
RMIS-9 GW227 Oct-00 < 0.009 < 0.009 13.97 7.43 2.69 0.55 7.78
RMIS-9 Gwz45 May-01 < 0.008 < 0.008 9.03 7.41 2.53 0.62 8.32
RMIS-9 GW250 Oct-01 < 0.009 < 0.009 14.23 7.45 2.60 0.63 8.05
RMIS-9D GW251 Oct-01 0.012 < 0.009 14.23 7.45 2.60 0.63 8.05
RMIS-9 GW270 Oct-02 0.011 < 0.010 12.23 7.36 2.62 0.80 7.81
SWL = Static water level measured from measuring point on well casing
D = Duplicate Sample
< = less than instrument detection limit
FniRptCHEM, Table 3 13-Oct-04
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Mouat Industries NPL Site - Columbus, MT

Table 4.  Non-Network Wells Within SOD Water Quality Field Parameters
and Chromium Concentrations, 2003

Sample Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Location Q| Cr(mg/L) Cr(mg/l) | Q| Cr(mg/L) (°C) (SU) mmhos/cm (NTU) Ft
MIS-11B Dec-03 0.022 0.023 12.64 7.38 2.66 0.31 9.78
MIS-4B Dec-03 0.009 < 0.009 12.6 7.44 2.52 4.54 7.07
MIS-8B Dec-03 0.031 0.030 12.81 7.4 2.69 0.31 8.35
RMIS-10 Dec-03 0.015 < 0.009 12.6 7.36 2.56 2.37 7.6
RMIS-2 Dec-03 0.044 0.049 12.68 7.41 2.41 4 11.24
RMIS-3 Dec-03 0.009 0.009 12.97 7.21 2.31 2.73 8.63
RMIS-5 Dec-03 0.018 0.023 11.81 7.39 2.54 3.3 7.15
W-11 Dec-03 0.014 < 0.009 12.38 7.34 2.39 0.63 8.87
W-13 Dec-03 0.009 < 0.009 11.87 7.34 2.52 2.27 5.03
W-9 Dec-03 0.009 < 0.009 10.34 7.42 2.32 0.7 6.65

SWL = Static water level measured from measuring point on well casing
< = less than instrument detection limit

FnIRptCHEM, Table 4
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Mouat Industries NPL Site - Columbus, MT
TABLE 5. 1996-2003 Field Quality Assurance Results

Station | Sample Date Hexavalent RPD Total RPD Dissolved RPD Cr,
ID ID Q] Cr(mg/L) Q Cr (mg/L) Q Cr (mg/L) IDL

RMIS-7 GW106 11/19/1996 0:00 0.021 0.018
RMIS-7D GW107 11/19/1996 0:00 0.037 13.8% 0.029 11.7%
ECB/CCB Gw108 11/19/1996 0:00 < 0.009 < 0.009 9.0
MIS-12 GW116 5/12/1997 0:00 0.009 < 0.009
MIS-12D GW117 5/12/1997 0:00 < 0.009 0.0% < 0.009 0.0%
RMIS-4 GW123 5/13/1997 0:00 0.041 0.042
RMIS-4D GW124 5/13/1997 0:00 0.045 2.3% 0.043 0.6%
ECB/CCB GW125 5/13/1997 0:00 < 0.009 < 0.009 9.0
MIS-13 GW132 11/19/1997 0:00 0.016 0.016
MIS-13D GW133 11/19/1997 0:00 0.017 0.2% 0.016 0.2%
RMIS-6 GW139 11/20/1997 0:00 0.113 0.108
RMIS-6D GW140 11/20/1997 0:00 0.117 0.9% 0.107 0.2%
ECB/CCB GW141 11/20/1997 0:00 < 0.001 < 0.001 0.8
FB GW145 5/20/1998 0:00 < 0.010 < 0.010 0.8
MIS-12 GW147 5/20/1998 0:00 < 0.010 < 0.010
MIS-12D GW148 5/20/1998 0:00 < 0.010 0.0% | < 0.010 0.0%
ECB/CCB GW156 5/21/1998 0:00 < 0.010 < 0.010 9.5
MIS-14 GW163 12/1/1998 0:00 0.012 0.013
MIS-14D GW164 12/1/1998 0:00 0.021 13.14% | < 0.010 7.4%
ECB/CCB GW173 12/2/1998 0:00 < 0.010 < 0.010 9.8
FB GW174 12/2/1898 0:00 < 0.010 0.015
RMIS-7 GW180 5/24/1999 0:00 0.013 0.011
RMIS-7D GW181 5/24/1999 0:00 0.016 6.4% 0.013 3.1%
EGCB/CCB GW182 5/24/1999 0:00 < 0.010 < 0.010 9.5
MIS-16 GW197 12121999 0:00 0.013 0.015
MIS-16D GwW198 12/2/1999 0:00 0.013 1.0% 0.015 0.8%
FB GW200 12/2/1999 0:00 < 0.008 < 0.008 8.0
R-1 GW207 5/30/2000 0:00 < 0.009 < 0.009
R-1D GwW208 5/30/2000 0:00 < 0.009 0.0% < 0.009 0.0%
ECB/CCB GW209 5/30/2000 0:00 < 0.009 < 0.009 8.8
FB GwW210 5/30/2000 0:00 < 0.008 < 0.008 8.8
MIS-14 GW223 10/17/2000 0:00 0.012 0.015
MiS-14D GW224 10/17/2000 0:00 0.026 18.2% 0.013 4.5%
ECB/CCB GW225 10/17/2000 0:00 < 0.009 < 0.009 9.2
MIS-16 GW235 6/9/2001 0:00 < 0.008 < 0.008
MIS-16D GW236 5/9/2001 0:00 < 0.008 0.0% < 0.008 0.0%
ECB/CCB GW237 5/9/2001 0:00 < 0.008 < 0.008 8.0
FB GW238 5/9/2001 0:00 < 0.008 < 0.008
FniRptCHEM, QA_QC 8-Oct-04
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Mouat Industries NPL Site - Columbus, MT
TABLE 5. 1996-2003 Field Quality Assurance Results

Station Sample Date Hexavalent RPD Total RPD Dissolved RPD Crs
ID ID Q] Cr(mgiL) Q] cr(mg/L) Q] Cr(mgiL) IDL
RMIS-9 GW250 -10/29/2001 0:00 < 0.009 < 0.009
RMIS-9D GW251 10/29/2001 0:00 0.012 6.7% | < 0.009 0.0%
ECB/CCB GW252 10/29/2001 0:00 < 0.009 < 0.009 9.4
FB GW253 10/29/2001 0:00 < 0.009 < 0.009
RMIS-1 GW264 10/22/2002 0:00 0.010 < 0.010
RMIS-1D GW?265 10/22/2002 0:00 0.015 93% | < 0.010 0.0%
ECB/CCB GW266 10/22/2002 0:00 < 0.010 < 0.010 10.0
FB GW267 10/22/2002 0:00 < 0.010 < 0.010 10.0
GDSURF-1 SWO001 11/20/1996 0:00 0.044 0.053 0.044
GDSURF-1D SW002 11/20/1996 0:00 0.049 2.7% 0.057 1.8% 0.056 6.0%
GDSURF-1 SW003 5/14/1997 0:00 0.030 0.042 0.043
GDSURF-1D SWO004 5/14/1997 0:00 0.030 0.0% 0.041 06% 0.041 1.2%
GDSURF-1 SW005 11/20/1997 0:00 0.030 0.033 0.031
GDSURF-1D SWO006 11/20/1997 0:00 0.030 0.0% 0.035 1.7% 0.032 0.3%
GDSURF-1 SWO007 5/22/1998 0:00 0.033 0.041 0.039
GDSURF-1D SW008 5/22/1998 0:00 0.036 2.2% 0.035 3.8% 0.030 7.1%
GDSURF-1 SW009 12/3/1998 0:00 0.030 0.030 0.016
GDSURF-1D SWO010 12/3/1998 0:00 0.023 6.6% 0.028 1.6% 0.023 8.4%
GDSURF-1 SWo11 5/26/1999 0:00 0.030 0.023 0.024
GDSURF-1D SWo012 5/26/1999 0:00 0.030 0.0% 0.024 0.6% 0.023 0.7%
GDSURF-1 SW013 12/2/1999 0:00 0.014 0.014 0.014
GDSURF-1D SWo014 12/2/1999 0:00 0.017 4.8% 50.0% 50.0%
GDSURF-1 SWO016 5/31/2000 0:00 0.013 0.017 0.011
GDSURF-1D SWo17 5/31/2000 0:00 < 0.007 15.0% 0.026 10.7% 0.011 0.2%
GDSURF-1 SWO018 10/18/2000 0:00 < 0.007 0.038 < 0.009
GDSURF-1D SWO019 10/18/2000 0:00 < 0.007 0.0% 0.036 19% | < '0.009 0.0%
GDSURF-1 SW020 5/10/2001 0:00 0.010 0.027 0.019
GDSURF-1D SW021 5/10/2001 0:00 < 0.007 8.8% 0.026 0.9% 0.027 8.7%
GDSURF-1 SW022 10/30/2001 0:00 0.009 < 0.009 < 0.008
GDSURF-1D SW023 10/30/2001 0:00 0.010 26% | < 0.009 0.0% | < 0.009 0.0%
GDSURF-1 SW024 10/23/2002 0:00 < 0.007 0.012 < 0.010
GDSURF-1D SW025 10/23/2002 0:00 < 0.007 0.0% | < 0.010 4.5% 0.013 5.6%

RPD = Relative Percent Difference
D = Duplicate Sample
ECB/CCB = External contamination blank, cross-contamination blank

FB = Field Blank

NA = Not Applicable
< = |ess than laboratory detection limit

FnIRptCHEM, QA_QG

8-Oct-04




Table 6. Monitoring and Reporting Costs, 1996-February 2004

Subtotal (nearesf'
)

Remediation Task Pre-99 1999 2000 2001 2002 2003 2004 $1000
Site Characterization, Legal
Oversight, Monitoring and Site
Maintenance $58,519] $14,078| $18,335 $91,000
Monitoring and Site Maintenance $8,624 $7.,351| $16,000
Legal Oversight $2,829 $4,586 $3,460 $6,974 $18,000
Site Characterization $9,207 $9,000
Total $134,000
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Figure 7a. MIS-11A Total Chromium
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Figure 7b. MIS-12 Total Chromium
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Figure 7c. MIS-13 Total Chromium

70

60 -

n
o
1

w
o
|
]

Total Chromium (ug/L)
i
|

N
o
|
|
\

H
:

1
I
]

10

0 |

| [

| I | | \ | | i | |
11/18/96 05/12/97 11/19/97 05/20/98 12/01/98 05/24/99 12/01/99 05/31/00 10/17/00 05/10/01

m Total Cr

C:\Projects\MOUAT\CHEM\CIsOutCHEM.wb3

17-Aug-04

—><— Detection Limit

I [
10/30/01 10/22/02




Total Chromium (ug/L)

Figure 7d. MIS-14 Total Chromium
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Figure 7e. MIS-15 Total Chromium
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Figure 7f. MIS-16 Total Chromium
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Figure 7h. RMIS-1 Total Chromium
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Figure 7i. RMIS-4 Total Chromium
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Figure 7j. RMIS-6 Total Chromium
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Figure 71. RMIS-9 Total Chromium
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Figure 8a. MIS-11A Dissolved Chromium
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Figure 8b. MIS-12 Dissolved Chromium
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Figure 8c. MiS-13 Dissolved Chromium
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Figure 8d. MIS-14 Dissolved Chromium
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Figure 8e. MIS-15 Dissolved Chromium
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Figure 8f. MIS-16 Dissovled Chromium
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Figure 8g. R-1 Dissolved Chromium
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Figure 8i. RMIS-4 Dissolved Chromium

100

80

~
o

60

50 —

40 ® o

Dissolved Chromium (ug/L)

30 @

20 @

10

| { 1 | I l [ [ I I [ [
11/19/96 05/13/97 11/20/97 05/21/98__12/02/98 0K/24/99_12/02/99 05K/30/00 10/18/00 01 10/29/01 10/22/02

® Dissolved Cr —<— Detection Limit

C:\Projects\MOUAT\CHEM\CIsOutCHEM.wb3 19-Aug-04



Figure 8j. RMIS-6 Dissolved Chromium
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Figure 9a. MIS-4B Total Chromium
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Figure 9d. RMIS-2 Total Chromium

140
130
120

N
-
(@)

-
~N 00 © O
o O O O

Total Chromium (ug/L)
N W B O O
o O O O O

—_
o

- —X

o

Jan-95 May-95 Dec-03
Date

—m— Total Cr —s<— Detection Limit

C:\Projects\MOUAT\CHEM\CIsOutCHEM.wb3 19-Aug-04




o
o

Figure 9e. RMIS-3 Total Chromium
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Figure 9f. RMIS-5 Total Chromium
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Figure 9g. RMIS-10 Total Chromium
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Figure 9h. W-9 Total Chromium
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Figure 9i. W-11 Total Chromium
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Figure 9j. W-13 Total Chromium 1
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Figure 10e. RMIS-3 Dissovied Chromium
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Figure 10f. RMiS-5 Dissolved Chromium
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Figure 10i. W-11 Dissovled Chromium
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Figure 10j. W-13 Dissolved Chromium
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Figure 11. GDSURF-1 Total Chromium
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Figure 12. GDSURF-1 Dissolved Chromium
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Figure 13. GDSURF-1 Chromium VI
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o "0y, UNITED STA’ 3 ENVIRONMENTAL PROTEC” "ON AGENCY = _S=¥3t ¢ 77

f‘ HELEKA, MONTANA E9€28-0096

% REGION VIll, MONTANA OFFICE Wt TP

DERAL BUILDING, 301 8. PARK, DRAWER 10098 7:7»,//9 / ’Rob N\

WoRKm ) EGEIVE(p)
iR

- | ‘ MONTA\” FACILITIES
DATE: JIN 29 B8 | o '

SUBJECT: n F4H, S
) ‘ 3 S A » \‘-.-;—."‘
FROM: Ron Be emedla Project Manager
Region VIII Montana Office, 8MO
TO: Max H. Dodson, Assistant Regional Administrator
' Office of. Ecosystems Protection and Remediation,
8EPR

THROUGH: John F. Wardell, Director !(QjFU C‘_dgl‘

Region VIII Montana Office,

Site ID # 65

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

Cc. (Timberweld), Atlantic Richfield Company (ARCO), and the Town

cf 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 monltorlng 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 .af

groundwater.

Thls Action Memorandum also is a publlc document that prov1des
the publlc with information on the response action to be taken at
the Site. ' The proposed removal action is described and compared
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with alternative zctions in an Engineering Evaluation/Cost
Anzliysis (EE/CR) prepared in the Spring of 1996. The proposed
czction is consistent with criteria set forth within the National
“Contingency Plan (NCF). The NCP presents the following factors
"for consideration in evaluating the eppropriateness of initiating
a removal action: '

o Actuzl or potentizl exposure to nearby human populations,
animzls, or food chains from haaaraous substances or
pollutants or contaminants.

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

o) Hazerdous substancesg or pollutants or contaminants in drums, .
barrels, tanks, or other bulk storage contalners that may
pose a threat of release.

o} Hich levels of hazerdous substances or pollutants or
cecntaminants in soils largely at or near the surface, that
may migrate.

o Weather conditions that may cause hazardous substances or
pcllutants or contaminants to migrate or be released.

o Threat of fire or explosion.

o The aveilebility of other zppropriate federal or state
response mechanisms to respond to the release..

o Other situaticns or factors that may pose threats to public
hezlth or welfare or the environment.

The first two factors presented zbove are relevant to the
situation at the Site becazuse of the potential threat to users
who might rely on groundweter for part or &ll of their water
supply. Humen populaticns that rely on groundwater for
industrial, domestic, and irrigation needs may be at greater risk
as a result cof elevated chromium in groundwater. There are no
nationzlly significant or precedent-setting issues for this site.

Ruthority for this non-time-critical removal action is based on
the Comprehencsive Envirommentzl Response, Compensation, and
Liebility Act (CERCLA) of 1880, 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

ELDO01150029
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contezminante by nezrby populations, animzls, or food chains, and
to drinking water supplies or senmnsitive ecosystems, or other
conditions, situations, or factors.

Regulations &t 40 CFR § 300.415(b) (3) state that removal actions
such &s the Mouat croundwater removal action shall begin as soon
as pessible to abate, prevent, minimize, stzbilize, mitigate, or
eliminate the threzts to public hezlth or welfare or the
envircnment, after evaluation, public comment, and selection of
zn approprizte response action. The Mouat groundwater removal
action will be implemented through appropriate enforcement action
upon approvel of the Recommended Action.

ITI. Site Conditicne and Background

The Site (CERCLIS No. MTD(021867689) 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. Zs & result of past chrcmium ore processing
cperations, relezses cf chromium (in the hexavalent oxidation
state) into the environment have occurred. Remediation of
chromium-centeining soils has been successfully completed;
however, groundwater that contains hexavalent chromium above
state standarcs is still present below and downdgradient of the
cite., This Action Memcrancdum describes the non-time-critical
removeal action intenced to remediate the contaminated
groundwater, ' :

k. Site Déscription
1. Removal gite evaluation

The Town of Columbus has owned the property where the Site is
located since 1832. Under a leasing agreement with the town,
Mouat Industries constructed and then operated a chromium
procesging plent cn the site from 1957 until about 1963. The
operztion processed chromite ore mined from the Stillwater
Complex in south-centrezl Montana into high-grade sodium :
dichromate thet was purchased by General Electric for use as a
corrosion inhibiter 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 zlso coccurred during normal operation of the
facility, which added to the Cr VI contamination.

Between September 1961 and April 18962, 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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lezsgehcld interest in e portion of the site from William Mouat
eand Mouet Industries. MVC held the leazsge until it expired in
1¢73, MVC did not conduct ore processing operations at the
“fecility during this period. Im 1974, MVC removed the chrome
chemicel plent mechinery, buildings, &nd equipment from the site.

kctivities were conducted &t the site by Anesconda Minerals
Compeny in 1%€S and 1873 to 1874, In 1%€%9, some waste materizls
were collected¢ from the site and placed inside & building that
hed been used for sodium dichromzte procduction. In 1973, in
response tc cconcerng raised by the tov", Anzconda agreed to
remove epproximately 100 tone of materizl from the site and to
treat some contemineted soils in place Enzconda removed the
neterial stcred insicde the building (cpyYOYiﬂmtEIY 468 tons) to
Butte, Montzna, and attempted to treat soil in place by spreading
acid and ferrous sulfate over & pertion of the site to chemically
change the Cr VI to its more staeble trivalent state (Cr III).
hnaconda’s presence at the site ended in 1974. :

In 1575, Timberweld Manufacturing Company (Timberweld), a
leminated woceod products facility, leased a portion of the site.
During the same year, Timberweld ccovered the erea occupied by the
chiromium processing plant and sodium sulfete waste piles with
approximetely two feet cf gravel. 1In 157€, yellow mineral
Geposits, characteristic cof sodium chromate, were evident at the
cravel surfzce. In 1990, the U.S. Environmentazl Protection
Acency (EPR) instelled & fence arcund the arez used by Timberweld
to restrict public zccess to the chromium-containing soils.
Timberweld continues to conduct business operations and
activities on a portion of the site.

In 1%73, Rnaccnce Minerazls performed sampling activities at the
site. The presence c¢f chromium in scile, surface water, and
groundwater wes identified. In 1977, HKM Ascociates, under a
grant funded by EPA for the Mid-Yellowstone Arezwide Planning
Organization, ccnducted groundwater sampling. Sampling results
confirmed the presence cf Cr VI in groundwater.

A Preliminary Zssessment/Site Inspection was conducted by EPA in
1679 end 19860. Various other entities &lso conducted multimedia
sampling during the late 15708 and 1580s. AsS a result of
elevated chromium analytical results, the site was proposed for
inclusion on the Naticnal Priorities List (NPL) by the EPA in-
October 1564. In June 1586 the site was placed on the NPL.

The primary problem zt the site is hexavalent chromium
contamination of groundwater. The problem of chromium
contzminated scils has successfully been addressed by a prev1ous
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.

ELDO0115¢¢3,
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2. Phyesical locaticn

The Site is located in an industrizl arez cf Columbus, Montana,
™in Stillwater County (Figures 1 end 2, Attachment 1). It is
‘located epproxi @tely eix-tenths of & nile north of the
Yellcwstone River end is within the river’s historic floodplazin.
Resicdential aress zre located within a 1/2- mile radius of the
eite. The land surfece &t and near the site slopes gently
southesstward toward the Yellowstone River. Hydrogeologic
investigations incicate the local GIOquWctGI flow direction is

also southeast.

The Site and aCjacent erezs are zoned as commercial/industrial.

E residentiel erez ig located tc the southwest cf the site but it
is ocutside the pertion cf the chromium plume which exceeds the
MCL of 0.1 mg/l tctel chremivm. The residentizl area is included
within the Superfund Cverlasy Listrict which provides groundwater
vege rectrictions (discussed later). The Town cf Columbus Master
Flan indicates thet the area will cont¢pue to function as a
commercial/industrial zone.

Current land use conesists of the following:

c Tinmberveld cccupies land zlong the west edge of the Site.
Timberweld vees part of the area for storazge znd employee
parking and the remainder for normal business ectivities.

o} Immediately south cf the Site is the Town of Columbus’
municipel airpert runway. The large open area in which the
runway is locazted ceonsists of mowed “przirie hay” (grasses
typical of the area).

o The Town cf Cclumbus’ municipal gclf course adjocins 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 commercizl businesges are located to the west of the
Site. :

o} Private residences are located to the north and west,

upgradlent of the Site.

Terrestrial eccsystems in the vicinity include upland forests,
successional fields, agricultural land, commercial/industrial
arezs, a municipel airpcrt, and a municipal golf course. Aquatic
ecosystems include the Yellowstone River and a moderate-size
pond, with associated drazinage ditches, located on the golf

course. Immediately to the east of the golf course are a series
of wastewater treatment lagoons.

03%
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2. £ite characteristics
The Site is owned by the Town cf Cclumbue, & loczl government.
Timberweld @lso owng & smell western pertion of the site and
leazses & porticn cf the preperty cwned by the Town. Timberweld
cperates & laminated wood products business con the property they
own ané lease from the Town.

The geologic strata et the Site consist ¢f 0.5 to 3 feet of
imported crevel overlying 3 to 11 feet of fine-grained sand and
clay (upper Quatermary &lluvium}, 10 to 25 feet of poorly sorted
cravel, sand, and cobbles (lower Quaternary alluvium), and
bedreock. The bedrock is & nearly flat-lying shzle (either the
Judith kiver Formaticn cor, inm the wvestern pecrtion of the site,
the Beerpew Shale), which igs relatively impermezble and acts as a
berrier to cdownward micgraticn of groundwater znd contaminants
(e.g., chromium).

G

Groundwater is present et & depth ¢f 3 to 11 feet below the land
surface; thus, the primary saturated acguifer at the Site is the
lower Queternery @lluvizl zcuifer. This aquifer is generally
uncenfined, but may be confined in places by the overlying clay
end silt layers ¢f the upper Quaternary &lluvium., The saturated
thickness of the aguifer rencges from 13 tc Z7 feet at the Site
but thins to 7.5 to 16 feet GOWHCIdG4ﬁnt of tre €ite, near the
Yellowstone River. - '

The grouncvwater gradient is to the socutheazst zt approximately
0.003 feet per feet (ft/ft), which is consistent with the
cbszrved CGirection of contamlnant migreticn. The gradient and
Girzcticn of groundwater flow co not exhibit significant temporal
variability. '

Based con grein size enalysis and a pumping test (both of which
were considered to provide only a qualitative estimate of the
hydreulic conductivity of the aquifer) conducted at the Town of
Columbus municipal well, the hydraulic conductivity of the lower
gravel acquifer was estimated at 0.11 to 0.€2 feet per minute
(ft/min) . Aguifer 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 &lluvium}). It may, however, be as low as 90 or as
high as 2,800 ft/yr, given the potent-al range in hydraulic
conduct1v1ty 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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£, Felecse or threatered relecse irnte the environment
¢f & bbﬁareous subsgtence, or pollutant or

contaminant

‘Cniromium is the identified chemicezl of potential concern (COPQC)
et the &ite. Hexevalent chromium ig & hazerdcus substance as
Gefined by Comprehensive Environmental PecPcnee, Compensation,
arnd Liebility Act (CERCLZ) Sec. 101(14), end designated as such
unc¢er 40 CFR 117 &nd 40 CFk 302. Through & series of sampling
and aznalysis efforts, the following COPCs were identified and
documented: . _

o . Cr VI in groundwater and surface water;

o) Cr III in surface znd subsurface scils, both onsite and
offsite; and _

o Cr III in sediments aznd surface water.

E bezeeline risk assessment perfcrmed by EPA in the autumn of 1995
identified Cr IIX1 znd Cr VI in surface water and sediments of the
cclf course pond and ditches &s CCPCs and chemicals of potential

ecclogical concern (COPECs). _

Contaminent relezee mechanisms present at the Site include
physical entrainment and infiltration/percolation.

The primzry receiving mecium for contaminants released from the
site was esubsurfzce sgoil. Conteminants would then infiltrate
¢ownwerd toc the weter teble aznd ccontaminate groundwater, the
seconcdery receiving medium. Scils contaminated with chromium
were the subject of a remcval zction completed in 1994. Soils
were either trezted, fixated znd disposed of onsite in the form
of blocks or trz ncpcrted off site for dl:posal in appropriate
lend disposal units (discussed in detzil in the section on
previous actione).; The =o0il removel action rendered the chromium
in soils non-tcxic &nd immobile end eliminated the source of
chromium contamination of groundwater. Currently, the only
potentizl 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
grouncwater. At the golf course pond and associated ditches,
contaminated groundwater discharges to the surface. Hexavalent
chromium in the groundwater is epparently reduced to trivalent
chromium within the pond and ditch sediments, resulting in
entrainment of chremium within the sediments. The trivalent
chromium in sediments was a concern as a possible threat to
ecclogical receptors. 211 zffected medla have been characterized
through numerous sampling and analysis events.
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The following cocuments/reports present noteworthy analytical
cdata collected to date:

Eistcricel Dete iesessment and Evelustion Repert, Mouat
Incuetrries Site, prepar ed for Mouat Industries Site PRP
Group by Baker Envircmmentzl, Coracpelis, PR, Zpril 1685,

Report of Sampling Activities, Mouat Industries Site,
Frepared by Ecolegy and Erv1ronment Inc., November 1992.

Repcrt cf Sampling Activities, Querter Z, Mouat Industries,
prepared by Ecclogy eand Env1ronment Inc., March 1963.

Report cf Sampling Act-vitie Mouat Incdustries, prepared by
Ecclccy &nd Environment, Inc., April 1963.

Report of Sampling Activities, Fourth Quarter, Mouat
Incdustries Site, prepared by Ecology and Envircnment, Inc.,
June 1993. ' , :

CGroundweter Mcnitoring Program Completlon Report for Work
Tegks 1, 2, and 2, U.S8. Bureau of Reclamation, February

1892.

Zlterpetives for Remedieting Chromium Contaminated
Crouncweater in the Vicinity of the Mcouat Industries fite,
U.S. pureau of Reclamztion, March 1293,

CucrLerly'CIOan ter Monitcring Investigation at the Mouat
Industries Site, U.&. Eureau of Reclamatlcn, November 1994.

Aﬁalythcl Eesults for Additional Sampling in Support of a
isk Assessment, Ezker Envircnmental, 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, humzn events, or other conditions that would either
cause, spread, or accelerate the release of chromium at the Site.

Chromium in the groundwzter 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 hichly oxidized groundwater existing at the
Site.. Factors that cen 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 corption phenumena also indicate
that these would not permenently retain chromium in groundwater.
They would, however, delay or retard the movement of dissolved
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chromium with respect tc the groundwater flow rate, suggesting
that chromium mesy be present in the grcundwater for some time to
come in the future. However, chromium concentraztions in the
“groundwater will azlsc decline by naturel dispersion and dilution
‘mechanisme. Chromium concentraétione in croundwater have been
Geclining in recent vears, and the @rea within which elevated
concentrztions are found has been decrezeing. Figure 3
(Attechment 1) illiustrates the most recent conficurations of the
;iume of dissolved chromium in grounchter.

5. NPL status

The Mouvat Industries site wes proposed for inclusion on the NPL
in October 1864 by the EFA. The sgite received & Hazard Ranking
System score c¢f 31.6€. In June 1566, the site was placed on the
NFL. The prcposed removel sction will address any threats to
humzn hezlth cr the environment that remzin efter the two
previcue response actions completed at the site. The removal
action is schecduled to begin during the avtumn of 1996. This -
remcval acticn is expected to be the final response action for-
the Site. '

€. Mepe, plectures, &nd otber graphic representaticns

The fcllowing Figures and Tebles are included as Attachment 1l to
this Action Memorandum:

Figure 1 Site Location Map

Figure 2 Interprétative Mzp of Area with Total Chromium in
Groundwater > 0.1 mg/l, Januery 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 £&ite Cross Sections A-A and B-B

Figﬁre 6 Superfund Overlay District Map

Figure 7 Proposed Long-Term Monitoring Sampling Locations

Table 1  Summary of Analytical Results for Treated Material
Samples

Table 2 Summary of Analytical Results for Conflrmatory
Grid Samples

Table 3 Comparative Analysis of Response Action
Alternatives
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Tekble 4 Summmery cf Compariscng cf the Response Action
Blternatives to the Nine Evaluation Criteria in
the NCP

o

B. Ctlker 2ctions to Date
i. Previcus zctions

Anzcondz Minerals perfcrmed limited cleznup activities in 1869
and again in 1973 te 1S74. In 1565, some waste materials were
stockpiled irs-oe the bu1’alng used for scdium dichromate
procuctlon, and porticnes of the site were crcdec. Between 1973
eand 1974, Aneconda Minerzls removed the mater als stored inside
the building to Butte, and attempted tc treat a perticn of the
contaminated soil. The trestment consisted of reacting the Cr VI
contaminated scil with zcid and ferrous sulfate solution to
reduce the chromium to the trivalent cxidation state.

In 1990, after evidence of chromium contemination appeared at the
surface of & gravel-covered arez at the Timberweld facility, the
EPE instzlled sbout 1,400 feet of security fence around the Site
to restrict public access to chromium-containing scils. Notices
of Potentizl Lizbility Pursuant to CERCLAR Section 107 were sent
to the PkFs on March 19, 1¢¢0. The PkP responses indicated no
interest in fencing the site; therefore, EFA completed the job
ueing federsl 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 1961, 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 releases were likely. EPA also
determined that the fite posed a threat to public health or
welfzre or the envirconment, snd that a removal action was
necessary to abate the release and threat of release of hazardous
substznces &t and from the Site. After efforts to negotiate an
Administrative Order cn Consent with the PRPs failed, EPA issued
a Unilateral Administrative Order (UAO) on November 12, 1991 to
FMC Corporztion, MVC, Mouat Industries, Timberweld, and the Town
of Columbus to conduct a removal action at the Site. The URO
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
gite 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 €, 18S2. Results from those sampling
zctivities are conteined in a repert which wes submitted to the

_EFA in August 1cc2.

‘In consunction with the site cheracterization study submitted in

182, werk was wn1t¢atec on treztment process development,
treatment facility ceesign, equipment and material procurement,
site preperetion, and kespcnse Ection Work FPlan development.
Design, construction, and testing of the scil treatment facility
were completed in November 18S2. Full-scale treatment testing
wae conducted on site soils between November 1962 and Februery
¢°9¢. Between Mzrch 1583 and June 1¢¢3, the treatment facility

as mocified to 1ncorpoLate a2 second treatment train and a
pretreatment screening station.

Full—scale treztment commenced on June 28, 18%3. The soil
trestment procecs included soil screening, chemical addition for
chromium recduction, and pertland cement addition for soil
fixaticn. The treated scils were formed into blocks for curing,
te=t¢ng, and placement. Operations were conducted 24 hours per
day, seven deys per week until October 31, 19¢3. During that
period approximately 14,000 cubic yards of chromium-containing
c0il were treated, creating zpproximately 7,000 blocks. The
treatment process rencdered the contaminants non-toxic and

immobile.

Each block of trezated soil was sampled and analyzed for
compliance with the treatment standard of lesgs than 0.5 mg/l
total chromium in the Toxicity Characteristic Leaching Procedure
(TCLE) extract. Analytical results (Table 1) show that all
blocks met the stendard 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 acgre951ve] 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 ...”

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 precipitation and thus is
cf 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

ELDOO
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oxicde, Cr,0;,which ie & steble, sclid form of trivalent chromium
that has & very low sclubility. Conseqguently, there is no reason
to believe thet chromium will be relessed to the acuifer from the
“treated blocks under the range cf natural conditions expected for
this site. Corrcsicn of the trezted =cil blocks may relezse some
silica, aluminaz, cazlcium, znd, poessibly, irom, but not chromium.
In response to the Town of Columbus’ concerms zbout finzl site
configuraticn and future land use considerztions, an Addendum to
the Response Action Work Plan weas submitted on June 17, 1994.
Cffsite disposal of the remaining effected soils began on July 7,
19¢4. Kkemoval cperaticns were conducted 10 hours per day, seven
days per week until October 1, 19%4. 1In 1594 approximately
19,400 cubic yards of chromium-contzining scils were transported
and dispocsed of at RCRA permitted heazardous and non-hazardous
offsite disposzl areas depending on the concentration of
chromium.

During both actions conducted in 1293 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 these areas of the site where soil sample
eanalytical 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 anzlyses indicated the chromium
to be kelow 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 &nd 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
2llow 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 scil 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

I3
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contamination into underlying groundwater. Only the residual
hexavelent chromium contaemination in groundwater downgradient of
the site, and asscciated centaminaetion at surface water bodies
that receive croundwzter discharge, remzins. This residual
‘contamination will be addressed by the proposed removal action.

The cost of the 1260 removel action to fence the area that
Gisplayed evicdence of chromium at the surface was about $22,000.
The subsequent £0il removal action in 1993 and 1594 was performed
by FMC under a UAO, and its cost is not known.

In addltlon 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 cheets, press releases, and

. other public announcements were released in April and July 1986,
March and June 1287, May 1989, March and July 1950, July and
September 1552, December 1593, and Mzy 1296. Public meetings
were held in September and November 1892, January 1993, January
1924, November 1595, and June 1956. Following review of the
EE/CA by EPR and the Montana Department of Environmental Quality
(MDEQ), the document was revised and a final EE/CA was issued for
public review in May 1596. The final EE/CA, and an accompanying
ER/CA fact gheet, specified the alternative that will be
implemented to address groundwater contamination at the Site. A
30-cay comment period began fcllowing the issuance of the final
EE/CA. A public meeting was held in Columbus, Mentana, on June
5, 1¢96 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 Administretive 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.

cC. State and Local_Authorities’ Role
1. State and loczl 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 craft Action Memorandum. The State has also provided
State Appliceble or Relevant and Appropriate Requirements (ARARS)
for consideration during development of the respcnse 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;

©  limit vehicle loads on the graveled portions of the block =
placement area; B

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

o require the propérty owner to maintain the site cover,
drainage facilitiesg, and fences; and

0 ‘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,
end 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-contzining soils are buried near or below the

groundwater surfzce 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 tc Public Eezlth or Welfare cor the Environment, and
Statutory and Regulatory Authorities -

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

o Actuzl or potential exposure to nearby human populations,
eanimals, or food cheins from hazardous substances or

pollutants or contaminants.

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

A. Threats to Public Eealth or Welfare

The Rgency for Toxic Substences 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,
RTSDR reviewed the updated enalytical results and the current
conditions at the Site. ATSDR recommendations read in part:

“Althouch the restriction of access to the contaminated
soils should reduce the likelihood of Timberweld employees
contacting the contaminated soils, there is still a
potentizl 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
azre 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 rigk would probably be realized. This
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potential risk has not been quantified to date because this
scenario is very unlikely. Chromium concentrations in
groundweter beneath aznd downgradient of the site do exceed the
~state stendard for drinking water quality, although the

- concentrations have been declining with time. Chromium is
classified as & 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 gclf course pond and
some of the associated ditches. Because groundwater is in
hydrzulic communication with the golf course pond and some of the
zesocizted ditches, meciz within these features have been
affected by chromium contaminaticn. Ecological receptors within
the affected surface waters and sediments of the municipal golf
course are therefore potentizlly at risk because of contamlnated
groundwater flowing beneath this area.

The results of the baseline risk assessment are as follows:

o] Ecologlcal receptors in the surface water or sedlments 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-cdwelling invertebrates. In the golf course ditches, both
sediment and water gquality 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
agquatic receptors evaluated in the Baseline Risk Assessment.

Iv. Endangerment Determination

Ectual or threatened relezses 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 zltermatives were evaluated in the EE/CA:

(1) no action, (2) natural attenuation with institutional
controls and groundwater monitering, and (3) groundwater pump and
treat. Through the alternative evaluation process, natural
attenuation with institutional controls and groundwater
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monitcring was chosen fcor the Mouat site as the most appropriate
removel action. This zlternative is expected to remedy the
groundwater below and downgrecient of the site in a similar time
“frame as the groundweter pump end treat alternative, but with
‘significantly lower overell costg. Specific evaluation criteria
for each of the alternztives are described in the following
gections. The threat to groundwater receptors (primarily
ecclogical recepters under current exposure scenarios) is
expected to be reduced through natural attenuation in a matter of
years. Alternatives other than natural attenuation were
determined to be less desireble for several reasons as noted

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

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

The netural attenuation alternative was chosen as the most
eppropriate removal action at the Mouat site based on an _
evaluaztion of (1) criteria provided for in the EE/CA gquidance
document, namely effectiveness, implementzbility, and cost, and
(2) criteria provided for in the NCP. Table 3 (Attachment 1)
presents a summary of the comparative analyeis for each of the
three zltermatives with respect to the EE/CA criteria, and Table
4 (Rttachment 1) presents the same with respect to the NCP
criteria. Review of these two tables cleerly demonstrates that
the selected alternative best meets the above two sets of
criteria. Detailed oﬁalYSiS of the natural attenuation and other
alternatives is presented in the EE/CA, included as Attachment 3

to this Action Memorandum.

Naturzl attenuation includes a variety of natural processes that
can singularly or through cumulative effects, decrease the
overall concentrations of contaminantg 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 azttenuation with institutional controls altermative is
that the latter includes groundwater monitoring. Groundwater
‘menitoring 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, 2ll samples will be analyzed for total chromlum
Proposed sampling procedures and related quality
agsurance/quality control procedures are cutlined in Appendix G
of the EE/CA. A ccmplete groundwater monitoring and sampling and
analysis plan, based on Appendix G of the EE/CA, will be
developed &g an attzchment to the Administrative Order that
~ implements the proposed removal action. The Monitoring Plan Well
Ketwork monitcring is anticipated to be performed by the PRPs
under an appropriate Administrative Order.

Groundwater monitcring 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 followzng conditions must be met for the termination of the

action:

o All groundwater monitcring 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) 211 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 mzke 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 yeazrs.” 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 menitoring will be conducted as follows:

A. The Monitoring Plan Well Network will remain as outlined
zbove; 12z wells as shown in Figure 7 (Attachment 1) and one
surface water sample from golf course ditches. The well samples
will be analyzed for totzl 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 chromlum
in groundweter 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 Monitocring FPlan Well Network but within the
Superfund Overly District do not exceed the MCL for chromium in.
croundwater and the WQB-7 standards for chromium in groundwater
és determined by a 51ngle sample taken after Item 1 above is

satisfied.

D. PFcllowing completion of the Monitoring Flan 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 regquired for the Monitoring Plan Well
Network. The samples will be znalyzed 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 heazlth 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 standards 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 chromium levels in surface water achieve
WQE-7 standards as expected, no further response action would be:
Warranted and the Site cculd be considered for "site completion".

The propoced acticn zlso contemplates continued Town of Columbus
enforcement of institutionzl 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 Cclumbus 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. Centribution to remedial performance

It is anticipated that the proposed removal action will be the
finel response action for this site. This removal action, along
with pest remcvel zcticns, is expected to mitigate 211 potentlal
threats to humzn hezlth and the envircnment from chromium
coritaminants 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. Descripticn of alternative technologies

22 mentioned ezrlier, two other zlternatives were evaluated in
zddition 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
glternatives is included in Tebles 3 and 4 (Attachment 1).  Table
3 (Attachment 1) presents a summary cf the comparative analysis
for each of the three alternatives with respect to the EE/CA
criteria, and Teble 4 (Attachment 1) presents the same with
respect to the NCP criteria.

4. EE/CA

The identificaticn, screening, and evaluation of removal
alternatives was previcusly performed in the EE/CA. Attachment 3
includes the EE/CA in its entirety. The EE/CA Approval
Memcrandum, documenting the need for an EE/CA, is included in
Attachment 2. Additionally, written and oral comments received
by EFA 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 aveilable for review in the administrative record file at
locations previously noted.

o 5. ARARS

\

Attachment 5 includes a complete discussion of federal and state

ARARs relevant to the propcsed 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 constructiocn 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 Claess II landfill under Montana solid waste
requlations. Consequently, ARARs include requirements to
meintein a minimum separetion between lendfill wastes and state
waters, to cemonstrate that lancdfill leachate will not adversely
affect state waters or to provide fer a landfill liner and
iecachete ccllection system, to provide for an adequate cover to
rinimize infiltrazticn as part cof landfill closure, and related -
recuirements. The treated scil blocks have been partially
emplaced below the local groundwazter takle, with no liner, and
cover coneiste of gravel or revegetated scil znd probably does
not meet minimum permeability requirements. Consequently, an
ARAR waiver is necessary.

EFA hzs cdetermined, based on lezchate data from the treated soil
blccks and on confirmztery soil anealyses, zlong with appropriate
gecchemical considerations regarding the environment of the
treated so0il klocks, and when monitcred and maintained by a
program of appropriate institutional controls, monitoring, and
mazintenance tc be establicshed and/or continued as part of this
remcvel 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 provision
prcvided by CERCLA Sec. 121(4d) (4) (D) and C.F.R.
300.430(f) (1) (1i) (C) (4). In determining that this ARAR waiver
mzy properly be invoked in this limited context, EPA has
consicdered that the purpose behind this sclid waste regulation is
to ensure that the leaching of chromium from the treated soil
blocks does not further contaminate underlying groundwater or
surface water bodies receiving groundwater discharge so that
human hezlth or the environment are adversely affected. The
instituticnal controls and long-term monitoring to

be instituted and/or continued under this removal action can
attain these gpecific goals at an equivalent level of
performance.

ELDC0O1150048




22
6. Project schedule

The projected time neecded tc perform the removal action is
Tapproximately 5 years. This includes a moderate cduration of time
‘that accounts for poscsible decreases in the rate at which
chromium concentraticons in groundwatér are attenuated. This also
includes &t leest five years of groundwater monitoring to verify
that chromium is not leaching from the treated blocks into the
groundwater.

The schedule for groundwater monitoring will be set in the
Administrative COrder (AO) to implement the selected removal
zction. Altheouch the schedule for groundwater monitoring will
not begin until an 20 is in place, the actual process of natural
attenuation of chromium concentrations in groundwater is ongoing.

B, Estimated Costs

The estimated costs fer the natural attenuation with
institutional ccentrels alternative is $9€,000 cver the initial
five year duraztion cf the remevezl action. Yearly costs would be
about $1¢2,200. Tebles 3 znd 4 (Attachment 1) provide cost
estinetes for the other two alternatives. These comparative cost
eptimates orly &ddress the initisl five yeers of groundwater
monitoring to demcnstrate that MCLs and state water quality
standards have been met. Since it is anticipated that the
removel action will be completed by the PRPs under an
Ldministrative Order, these costs will not be borne by EPA or the

Fund.

VI. Expected Change in the Situvation Should Acticn Be Delayed or
Not Taken

Beczuse the removal action relies on natural attenuation
processes to decrease the ccncentrations of chromium in
groundwater, delaying or not taking further zction should not be
detrimentzl. However, delaying or not taking further. action
would result in an overzll lack of groundwater characterization.
However, without ¢roundwater menitoring it is possible that
cencentrations of chromium zbove state standards could migrate
without cetection toward unacceptable locations such as the
Yellowstone River. Delaying or not taking action would also be
inconsistent with the ARAR that requires 30 years of monitoring
of the treated block placement area.

VII. Outstanding Policy Issues

None.
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VilI. . BEnforcement

Efforts to negotiate &n réministrative Order on Consent (AOC)
_with the PRP group for the previous removal actions at the site
“were unsuccessful. EPA iesved a URO (CERCLR-VIII-S2-05) to FMC
Corporation, Monte Vistz Company, Mouat Irdustries, Inc.,
Timberweld Manufacturing Co., and the Town cf Columbus following
failure to negotiate an AOC for the soil removal. Only FMC
Corperation complied with the terms of the URO. EPA does not
believe efforts to negotiate an ROC to implement this action

would be fruitful. Therefcre, EPR expects to issue a UAOQ to
implement the proposed remcvael acticn. The enforcement strategy
ig not part of this Action Memorandum for purposes of NCP

consistency.

I¥X. Recommendation

This decision document represents the selected removal action for
the Mouat Industries site, in Columbus, Stillwater County,
Mcntana, developed in accerdance with CERCLA as amended, and not
inconsistent with the NCP. This decision is based on the
administrative record for the site.

Conditicns at the site meet NCP Secticn 300.415(b) (2) criteria
for & remcvel and I recommend your apprcval of the proposed-
removal action. ' : o

The undersigned approves the Action Memorandum, which
substantiztes the need for remcvel action based on criteria

gpecified in the NCP.

Epprove :;;J,\ @3\ Date: G/ et / [’ é |

“Mex: BE. Docson, ¢&eistent Regional Admidistfator
Of£fice of Ecosystems Protection and Remediation, EEFPR
USEPA Region VIII :

Disapproves Date: :
Mex E. Dodsor, hssistant Reglonal Administrator

cffice cf Ecosystems Protectlon and Remediation, BEPR
USEPA Region VIII
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1003 TABLE 1
Page —ummary of Analytical Riesults for Treated Material S....les
Mouat Industries Site
Sampie Sample Sampier TCLP Esumaiec — Comments
Identification Date Chromium Hex Cr
' {mofl) (ma/kg) !
M- 1 50/ 0/5 -8 U7/25053 1Seccart, Feg.vvaier C.Ud 1,34 1<¢ 0ay com. pal. 1001-1004
MS-TS-125-CN1 07/271853 |Brucoman 0.08 2.57 |
WMS-TE-127-BNY 07121153 {Brusgman 0.04 1.7 |
EG-TS-101-CE3 07/27723 |Brucoman 0.12 3.1 |
{iS-T S-102-CR3 07/27/93 |Erugpman 0.05 1.87 |
MS5-75-112-CE Q7127723 | Brost, Whitmet, Walt 0.1 2.75
- |MS-TE-167-BEI 07/27/83 | Brost, Whnmer, Wal 0.01 1.17
NS TS 14a-CED G7/27/93 | Brugoman <001 -| <G&% |
MS&-T8-940-CE3 (7727193 |Brmos!, Whitmer, Wal 0.06 2.05
WMi5-T5-143-CE3 07727193 |Brugoman 0.02 1.34
MS-T5-100-CE 1 07/27/8% |Gruagman 0.06 2.05 |
MS-7S-150-BE1 07727183 |Brucoman 0.01 1.17 |
MG-1 S-Ba-BES 07/27193 Brugoman 0.04 1.7 | ]
G- TS-DAZGICS 28 07/27183 | Brost, Whitmer Wel.Br 0.2 1.34 2B day composite 1005-1206, 1008-1013
WMS-TS-160-CE 07/27/93 |Bruggman 0.18 4.16 )
ME-TSH7-CNI 07/27/23 |Bruguman 0.03 1.52
MS-T5-06-Ch1 07727193 {Bruogman 0.06 2.058
MS-T5-166 07/28/83 [Stodcard, McDenald 0.34 6.97
iBE-75-51 07/28/93 |McDon.Sjong, Stoddard <0.01 0.98
SIS TS7 Y 07/28/93 |McCon,.Sjong. Stodczrd 0.07 2.22
WiS-TE-57 07283 [MicCon, Sjong,Stoddard < 0.01 0.99
MS.TSH3 0772882 |Stoccard.Sjong.MCDon 0.17 3.98
MST5-53 07728052 |Mchien Siong. Stoadarc < 0.01 0.99 |
METE<E 07/28/63 | Stoacare,Sjong.MCDon 0.11 2.93 |
MS-718-55 0728193 | Stocesrd McDor. Sjong < .01 0.99 |
- MIS-TE-7E 0772803 |Stoccaro, McDonaid 0.02 1.24 {
MS-TE-111 07726182 | Stoncare. McDonald < 0.01 099 |
MS-TS-1353 07728192 | Stodicard, McDonald 0.01 1.17 |
MS-TS-15 C7/28/82 |Stoacard. McDonald 0.17 .98 t
MS.TS-188 Q7/28/¢3 |Stoociard, McDonela 0.1 2.75
R2S-TE.13F 07/7287¢3 | Stoscars, McDonald < 0.01 0.9
WIS-TG-200 0y/1e3 [MeDon. Siong, Slodoard 0.42° 8.37 ]
MS-TE-19% - 0777825 | Stodnard, McDonald 0.26 £.56 |
WMIS-TS-81 0772653 |Stoccard, Mclonald 6.11 Z2.93
MS-TS-145 O7rze/es |MeDon Sjong, Slodeerd 0.21 4.68
MS-TE-DELHLT-28 0772853 |MCDoenald 0.01 : 1.17 Split sampie gven to Eernl gold
MIS-TSAL7RINEE-28 07/25/93 {mMicDonale, Siong 0.01 1.17
MS-TSGS G?750083 {MCDon. Kump. Siong < 0.01 0.99
IR 07/50/62 [MCDon, Kuomp, Sjong | 0.15 ~2t3 - T
WHS-TE-153 0773075 {MCDon. Kump, Sjeng 0.13 3.28
MS-TS-171 07730182 |MicDon. Kump, Sjong 0.33 6.79
MS-T5-122 07/30/83 JMCDen, Kump, Sjong 0.01 1.17
MS-TS-163 07/30/83 {MCDon, Kump, Siong 0.24 5.21
MiS-T5-107 G7/36/53 [Mclon. Kump, Sjong. < 0.0t 0.99 i
WS.75-173 07720103 IMcDon, Kumg, Sjohg 0.35 7.14 [
MS-75-195 G7/30/23 {MCDon, Kump. Sjong 0.05 1.87 |
MS-75-117 07/30/92 |MCDorn, Kumng. Sjong 0.01 1.17 |
MS-TS-BE 07730453 {MCOon, Kurp, Siong < 0.01 0.99 )
WES-TE-52 07/30/53 [MCDon, Kump, Sjong 0.25 5.38
ME-TSLTICUCS-28 G7/30::3 [MCDeon, Kump, Sjong 0.01. 1.17
MS-TS-65 C7/30:53 {MChon, Kump, Siong 0.04 1.7
MSE-TS-07/06/23-28 08/04/53 |Sleooard. Bruggman 0.02 1.34
MS-TE-CFI07/93-28 0B/04/R3 |Stocoard, Brugman 0.04 1.7 28 oay composite 1051-1065, 2003-2006
MS-TS-G7/08/3-28 OB/CS/53 | Stose . Sjona Walt.McD 0.04 1.7 128 oay composite 01044-01050 i
MS-TS<4 0B/06/92 |Sjone, MCDonald 0.02 1.34 |
hMS-TS<42-A 0B/06/93 |Sjorc, MCDonald 0.3 6.27
MS-TS-54 08/06/93 {Sjongc, MCDonaid 0.22 4.85
MS-TS-07/09/93-28 0B/06/53 |Sjonc, Mcoonald 0.06 2.05 |
MS-TS-70 08/06/93 |Sjong, MCDonald 0.08 2.4 |
MS-TS<2-B 08/06/93 |Sjong, MCDonald 0.34 6.97 )
- {MS-TS-07/10/83-28 08/07/33 |MCDonaid, Sjong 0.08 2.4 |
RS-TS-07/11/93-28 08/08793 {McDoraid, Sjong 0.08 2.4 |
( MS-T1S5-07/12/53-28 08/09/53 |Bracoman 0.03 1.52 j28 cay com: 1151-1173,2047-2056.2058-2068
- MS-TS-07/13/83-28 08/10/93 |Sioooard. Hernck Wal 0.04 1.7 |28 day composite
MS-75-07/14/93-28 08/11/83 {Stoccard 0.05 1.87 128 day composite
MS-15-0 . 08/12/93 1Brupcman Walter <0.0 0.9  17otal Unfitered RNO3 1o pH <2.0
MS-TS-1035 : 08/12/93 |Brucgman, Waller 0.24 5.21 |
MS-T8-07/15/83-28 08/12/93 |Stoccarg 0.05 1.87 |23 gay composite

£LD001150C59
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Page 2¢ct3 TABLE 1 (continued) _
Summary of Analyticat Results for Treated Material Sa.. ...es
“Mouat industries Site

Sampie Sampie Sampier TCLP Esumatec Cecmments
Identification ] Date Chromium Hex Cr '
(mef) (rme/ke)
( WS- TS-uiiorsyrze | Us/T3/53 [Kump MTDon. Siong ule PE; ]
ME-TS-07/117/93-28 | 0&/14/93 {Kump.MClion Sjong 0.08 | 2.05 |
ME-TS-C7/18/93-28 | 08/15/83 {Sjone . MCOonalo coe | 2.05 |
WME-TE-07/16/93-28 08/16/83 JGavstad MCDonald C.08 2.05
iS-TS-01631 0RME6/23 [Waller < (0.0 .09
WAS-TS-0T20/8%-28 OB/57/83 |Waher .04 1.7 28 day comaosnion
o [MSTS07721/95-28 C&/1E/9% |Slosaard, Waller Erug 0.05 187  |EPA
Block 4308 08/15/82 |Stecdard, Walter Brug 0.04 1.7 |
S TS-07122/55-28 0E119/53 |Slodd Bruge. Waler €.05 | 187
MS-T8-07/23/83-28 OBz 0/93 | Stoddard Walker 0.0¢ 2.03
WMIS-TS-G7/24/53-28 08/21/93 [MceDon, Sjonc, Rubis 0.06 z.05
ME-TS-07725/83-26 G8722/23 [McCononaid, Sjone . 0.03 1.62
MS-TS-07/Z6/53-Z8 08423183 |Sjona.vicDon, Kumr, 0.06 2.0%
PS~TS-C7727/62 28 08/24/93 | Sjong 0.0 .65
NMS-TS.G7/28/C5-28 08725/%3 |Bruogman Walter 0.C7 2. Z2 {28 day comoesie
MS-TS-071261%3 06/26/23 {Stodd.Bruggman. Wall 0.6€ 2.4 28 day compesie
MS-TELFIE0GE-28 0B/27/23 | Stodicard. Walter,Brug 0.67 2.22 28 day composne
MS-TE-Cr/a1/65 08/28/93 |Stoc, Brug Wal Her G.0e Z2.05 28 day comoesne
MS-TE.CBI01/ES. 28 08/29/83 {Sloc.Erug,Wel Her 0.02 1.34
MS-TS-0BI02/C3-26 08/30/93 |Sjong MCDonald G.04 1.7
MS-7S-08/03/93-28 08731782 |Siong McDonald 0.06 2.05
ME-TS-0BI04/93-28 05/01/62 jButis . McDon Sjong 0.07 2.22
RS-TS-0EIOS/G3-28 09/62/93 |Mcbonals 0.09 2.57
MS-TS-OBIDEIGI-ZE 09£3792 | Sloocard Walter. Bruo 0.04 1.7 28 day composi2
) A& S-GRIGTG3-26 09/0«/53 |Stovcard Waller, Bruc 0.08 2.4 {23 day combesite
MS-TS-0B/CEISI-ZE - C/C5/€3 | Stovdard Welter Erug c.0s 2.05 28 cay composne
ME-TS-GRI0C/O3-2B | G5106/93 | Stoccarc. Walter, Brug 0.05 1.87
MS-TS-COBIV0/GE-28 | 05/07/93 |Sjonc. MCDonzid 0.04 1.7
ME.TS-08/11/23-28 | 08/GE/53 [Sjony McDonalo.Eman .04 1.7
RAG-TS-0BITZ/63-28 0¢/09/%3 {Siong.McDor. Bubis 0.0 1.7
P3G TSPRITIGE-ZE 0810/93 [Bruogmen, Wallers 0.08 2.05 28 cay compos:e, Bilings 1ab
ME-TE-GB 16/63-28 /1193 |Walier ¢.02 1.52 28 day composite B
ME-TS-0BI15/92-28 0%/12/83 |Stovcarg, Walter,Brug 0.08 2.0% 23 day compcesne
MS TS CBF1B/T3-28 06/12/93 {Stoocard Watter Brua 0.03 1.52 128 c‘sz comoesiig
MS.TS-08/17/53.28 £9/1£/93 |McDonaig.Slocaro 0.02 | 1.82 )
WMS-TS-GBIME/S3-28 0971563 |MCDenaid 005 | i.67 Ephit of 2€ day composite {or EPA
MS-TS-GBF19/23-28 09/16/82 | Sjong MCDenaid.Kump 006 | 2.08
MS-TE.0820192-28 0917723 |McDenaic. Sjone 0.06 2.08
MS-TE-CBZ1/93-28 -09/1BIER |Wahier Duti. Siong .07 2.22 28 day composite” "~~~ ST 77
MS-TS.0822/93-28 09716/93 [Koslefecky Waller, 5§ 0.08 2.4 28 day composie
MS.1S-DBI23/S3-28 0o720/23 |Walter Whitmer, Brugg 007 | 2.22 {23 day comresite
MS-TS5.0824/93-28 09/21/52 |Kestelecky Waller 0.08 2.05 )
MS-TS-0B/25/03.28 06/22/52 |Kostelecky.Mclonaid 0.07 2.22 1
MS-T&-08/26/83.28 09/23/93 IMCDonaid Kume Brugg 0.08 | 2.4 .
MS-7S.08/Z27/93-2B-E 08/23/93 |Waller,Bruogrman 0.06 2.05
MS-T5-08728153-28 09/25/53 0.06 2.05
MS-TS-0829/93-28 09/26/93 0.05 1.87 ]
AS-TS-08730/93-28 09/27/93 0.05 1.87 |
MS-TS-08/31/93-28 09728183 0.09 2.57 A
MS-TS-09/01/93-28 08/25/33 |Kestalecky, Brugaman 0.08 2.57 23 day compasite
MS-TS-09/02/93-28 008/30/93 |Kostelecky, Siong 0.08 2.4
MS-TS-09/03793-28 10/01/93 IMcDonatd.Sjong 0.07 2.22
MS-TS5.09/04/23-28 10/02/53 |McDonalg.Sjona 0.07 2.22
MS-TS-08/05/93-28 10/037$3 [McDonald.Sjong 0.11 2.e3
MSE-TS-03750 10/04/53 |Brugoman 022 | .86 Missina pink £oy, frank will send
MS-T7S5.00/05/93-28 10/04/93 |Brucocman Waller 0.08 | 2.4 28 0ay comcosne
MS-T5-03/07/93-28 10/05/93 (Brucgman.Waiter 0.1 1 2.75 ]28 day compes:e
MS-TS-05/068/93-28 10/06/93 |Kostelecky Walter 0.11 | 293 |
MS-T8-08/09/63-28 10/07/93 |Kostelecky.Brucoman 0.4 7 8.2 |28 gay composite
MS.TS-res8/PC29-28 10/07/23 {Kostetecky Bruagman 0.23 | 504  [28 day compesite
MS-75-06589 10/07/93 0.05 | 1.87 |Done cirecttv oy Energy
(/ ANS-TS-08/10/93-25 10/08/93 |Kosielecxy.Brocoman 0.34 5.97
MS-TS.08/11/93-28 10/09/93 (McDonaid { 0.1 2.75
815-75-08/12.03-23 | 16710793 [McCznale.Bubrs {003 | 2.4
1 10/11/93 IMCDenald.Siong ] %68 1 2587
| 10/12/83 |8rugoman.bValier ] 063 | 2.4 [23 cav comsesie
i.10713/23 IKos22ekv \Valar { MY | 2.75 123 cav camzeos
} 10/13/83 jonaray } 005 ! 2.0 153MDie cong Iv 2nargy 1ads creslly

ELD001150060
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TABLE 1 {conauoeq)

Page 3 of 3 : .. .mary of Analytical Results for Treated Material Sal .
' Mouat Industries Site
Sample Sample Sampier TCLP Estmated Commen:s
Identification Date Chromium Hex Cr
: . (ma/) (ma/kg)
AS- 1 o-UD/ 1eis o2& 10/ 14/53 [Rostelecry Brugoman 0.2 3.1 Z8 0ay composite
( MS-TS-08/17/93-28 10/15/93 {Kestelecky,Brost 0.12 A 28 day composite
' MiS-T5-00/18/53-28 10/16/93 [Kostelecky,Brost. 0.11 2.93
hS-15-D9/15/83-28 10/17/93 | Sjong.McDonald 0.12 3
MS-T5-06720/53-28 10/18/23 |Sjong,MCDonald 0.13 3.28
RAS-TES-DG21/53-28 10/99/93 |MCDongrid Rotienson . 0.27 5.74
. [MS-TE-08722/53-28 10/20/53 [Walter. Bruggman 0.35 7.14 28 day composile for Energy Labs
- [MS-TS-08/23/83-28 10/21/93 {Waller.Bruggman 0.18 4.16 Re-analyzed, first analysis was .55
MS-TS-08/24/93-28 10/22/93 |Walter,Bruogman 0.18 4.16
MS-T5-08/25/£3-28 10723793 [Waller, Bruogman 0.24 5.21
MS-T8-08/26/93-28 10v24/93 [McDenald, Risher 0.1 2,75
MS-TS-08/27/93-28 10725/93 {McDonald Robenson, 0.09 2.57
MS-75-08/28/53-28 10/26/93 [MCDonaid Risher 0.14 .45
MS-TS-08/29/93-28 10/27/83 |Sjong, Walter 0.08 2.4
MS-TS-05/50/53-28 10728/83 {Sjong 0.06 2.05 28 day composite for EPA
MS-T8-10/01/53-28 10v29/93 |Bruggman.McDonaid 0.04 1.7 28 day composit
MS-TS-Feb/PC31-28 10/29/93 |Bruggman,McDonald 0.04 1.7
#iS-TS-10/02/93-268-A 10/720/83 |Whitmer, McDonald 0.07 2.22 Treated soil to be analyzed by Energy
M&-75-10/03/53-28 10/31/93 [Waller, Whitmer 0.04 1.7 28 day composite
MS-TS-10/64/93-28 11/01/93 |Waller 0.04 1.7
nMiS-T5-10/05/93-28 11/02/23 |Waller 0.07 2.22
AS-TS-710/05/83-28 11/G63/93 |Walter 0.09 2.57 Split with Burnll Gold
MS-TS-10/07/83-28 11/05/93 {Walter 0.05 1.87
MS-TS-70/09/53-28 11/06/53 |Herrnick, Whitmer 0.06 2.05
RiS-1S-16/10/93-28 11/07/53 [Waher 0.12 3.1 28 day composite -
- MS-TS-10411/52-28 11/08/83 {Waker 0.05 1.87
ME-TS-10/12/83-28 11/09/93 |Walter 0.06 2.05
MS-TS-10/13/93-28 11/10/93 |Walter 0.07 2.22
MS-TS-10/14/83-28 11/11/93 |Kump 0.18 4.16
PS-TS-10/74/03.28 11/11/93 [Kump 0.47 9.25 : :
ME-TE- 10154328 11732183 |Newion 0.14 3.45 2€ day composite for Energy Labs
WiS-7S5- 10/76/93-28 11/13/23 |Newton 0.1 2.75 2B day composite for Energy Labs
ME-TE1Or17/63-28 11/16/83 (Walter 0.06 2.05 j ]
MS-TE&-50/18/53-28 11/15/23 |.hm Walter . .04 1.7 28 day composite for Energy
MS-TS-10/15/63-28 11/16/93 |Kump : 0.12 1
WE-TS-1020/53-28 11/17/93 |Waiter 0.02 1.34
ME-TS-TW/21/63-28 11/18/93 |Hernck 0.003 .04
ME-TS-10/2285-28 11/19/93 |Hemck - 0.02 1.34
MES-TS-10VZ23/83-26 ~ | T W20/53 {Hemck- s e d. 003 1.52 28 day composite
MS-TS-1(W24/23-28 11/21/93 |Walter . 0.08 2.4 28 gay composite . | T 7T s ————--—-
MS-TS-10/Z6/5328test 1122193 {Whitmer 0.02 1.34 28 gay composite. heed to crush, extracied /26
MS-TS-10/20/93-28 11/22/93 |Whitmer 0.03. .52 26 day composite, need (0 crush, exiracted /26
MS-TS-10£30/3-28 11/22/93 |Whitmer 0.03 1.52 28 cay composite, need to crush, extraced IV/26
MiS-TS-10/29/53-28 1122/83 |Whimer 0.03 1.52 <E day composile, need 1o crush, extraced V26
PRS- TE-10/28/53-28 11/22/93 |Kump 0.06 2.05 28 day composite
MiS-TS-16726/53-28 11/22/S3 |Whitmer 0.07 2.22 28 day composite, need 10 crush
MS-TS-10/27/93-28 11/22/83 |Whitmer 0.04 1.7 2B day composite, need to crush, extracied V26
WMS-T85-3483 05/20/54 |Walter 0.02 1.24 ]

1) TCLP - Toxcity Characteristic Leaching Procedure

2) mgft - milligram per liter
3) mg/kg - milligram per kilogram
4) Calc Hex Cr - Calculated Hexavalent Chromium

Hex Or = 0.65223 + (i7.573 x TCLA
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TABLE 2

Summary of Analyﬁcé! Resutts for Confirmatory Grid Sampies

10f 3
Mouat Industries Site
r' Sampie Sample - Sampler TCLP |Estimated| Data COMMENTS
Identification , Date Chromium| Hex Cr [Qualifier | (Samplé Location, Sample Depth, elc.)
- ! (mgN) | (mo/ka)
A5-5-B.6-V-N-3 | 05704/54 [Wilks < 0.01 <{U.09
MS-S-E.6-V-W-2 | 058/04/54 |Wilks < 0.01 <0.99
MS-S-B.7-V-N-2 09/02/94 | Davison, Kump < 0.01 <0.99
MS-S-B.8-V-E-1 09/02/84 |Davison, Kump . 0.1 2.75
WMS-S-B.8-V-N-2 08/04/04 |Wilks, Hermick < 0.01 < (.99
MS-S-B.8-V-S-1 09/02/84 | Davison, Kump 0.05 1.87
MS-S-C.6-1 08/31/94 |Bruggman, Kump 0.01 1.17 (10
MS-S-C.6-V-W-1 08/31/94 {Bruggman, Kump 0.01 1.17 .
ME-8-C.7-1 | 08/31/94Bruggman, Kump 0.02 1.34 4
hMS-S-C.8-1 09/07/94 |Walter, Brugaman 0.02 1.34 4'
#MS-5-C.E-V-E-1 09/15/94 |Bruggman, Walter 0.04 1.7
MS-S-D.10-V-N-1 09/17/94 |Wilks, Wieringa, Kump 0.05 1.87
IMS-8-0.11-V-N-1 06/17/94 |Wilks Wieringa, Kump 0.01 1.17
MS-8-0.12-1 06/15/94 |Brugaman, Wealler - 0.04 1.7 2
MS-8-0.13-1 06/15/84 |Bruggman, Walter . 0.07 2.22 2
MS-5-D.14-1 09/16/24 |Wilks, Herman Kump 0.07 2.22 2
MS-8-D.18-1 09/16/94 |Wilks Herman Kump - 0.14 3.45 2
ME-S-D.16-1 09/17/94 [Wilks Wieninga Kump 0.06 2.05 2
MS-5-D.17-1 09/17/94 |Wilks Wiennge Kump 0.1 2.75 2'
W¥iS-S-D.18-1 05/1E/94 [Wilks Wieringa. Kump 0.02 1.34 2'
ME-8-D.16-1 05/18/94 (Wilks Wierinoa Kump 0.04 1.7 2
MS-S-D.20-1 09/20/94 |Bruggmian 0.05 1.87 2
MS-S-D.&-2 07/29/24 |Wilks, Herman 0.06 2.05 10
MS-S-D.5-V-N-2 07/22/94 |Herman, Wilks 0.01 1.17 C.5
MS-5-0.5-V-W-3 07/25/94 |Davison, Brugeman 0.01 1.17
kS-S-D.8-V-N-1 08/08/94 | Brucoman < 0.01 <0.99
'§-S-E.11-V-E.2 09/12/84 |Bruggman 0.02 1.34
( 3-S-E.12-2 09/14/94 |Bruooman, Wzlter 0.15 3.63 )
{ME-8-E.12-V-N-1 08/11/94 [Kump, Herman 0.41 8.2
MS-S-E.13-V-N-1 09/13/94 [Bruggman, Waller 0.29 6.09
MS.S-E.14-3 09/17/94 {Wilks Wieringa. Kump 0.2 4.51 8
MSE-E-E.14-V-N-3 09/12/24 |Bruogman, Walter 0.38 7.67
MS-S-E 153 017724 [Wilks Wiennga Kump 0.22 - 4.86 _18". . : -
MS-S-E. 15 V-N.2 05/19/94 | Brugomian 0.38 7.67 Should be MS-S-E:15-V-N-3
MS-S-E.16-1 09717/94 |Wilks Wieringa Kump 0.13 3.28 2 : .
MS-S-E.16-V-N<4 0%/19/94 | Bruogman 0.15 3.63
MS-S-E.17-1 09/17/94 |Wilks Wieringa, Kump 0.38 767 | 2
MS-S-E.18-1 (9/18/94 {Wilks Wieringa, Kump <0.01 < (.89 2
MS-S-E. 151 00/18/94 |Wilks Wierings Kump 0.02 1.34 2
MS.-S-E.20-1 08720/54 | Bruggman 0.1 2.75 2
MS-S-E.5-2 07/29/54 |Wilks, Herman 0.08 2.4 10
MS-S-E.5-V-W-2 0772594 {Davison, Brugoman 0.02 1.4
ME-S-E.7-1 07/27/94|Davison, Bruggman 0.01 1.17 U 7
MS-S-F.10-3 (H) 08/30/94 | Brugoman 0.26 5.56 8’
MS-S-F.14-1 08/01/24 |Bruggman, Kump < 0.01 <0.99 F.a6. T
MS-S-F.15-1 05/02/94 |Davison, Kump 0.01 1.17 F.17;. 6"
MS-S-F.16-1 09/02/24 | Davison, Kump 0.14 3.45 U F.18: 6
MS-S-F.21-1 07130/83 |Kump, Risher <0.01 < (.69 G.20; 10-13" -
MS.S-F.21-V-3 07/20/93 {McDonaid 0.06 2.05 North wall of G.20
MS-S-F.22-1 07/28/93 |McDonald, Kump 0.05 1.87 G.21; 10-13' -
MS-S-F.22-V-2 07/29/83 |McDonald, Kump 0.04 1.7 East wall of G.21, Reponed as F.22-V-1
MS-S-F.22-V-N-1 07/30/83 |Kump, McDonaid 0.07 2.22 Nonth wali of G.21
MS-S-F.EV-W-4 | 08/09/94 |Bruggman <0.01 <099 |
RS-S-(.10-1 | DB/23/94 |Brugoman, Davison 0.01 1.17 ) 5}
( -8-G.18-V-2 07/25/83|Stoddard, Walter, Br 0.33 .79 | West Wall of H.18
e 3-5-G.20-2 07/20/93{McDonaid 0.02 1.34 | G.19: 7
MS-8-G.20-2 Dup | 07/20/93|McDonald 0.02 1.33 ) G99, 7
MS-S.G.20-V-2 | 07/20/23IMcDonald T 004 | 7 |Nonh Wall of G.19
MS-S5-G.21-3 | 07/30/23IRumo. McDonaid {001 | a7 ) IH.20; 10-13

N TS
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TABLE 2 (continued)}

Summary of Analytical Results for Confirmatory Grid Samples
Moual industries Site
[ Sampie Sample Sampier TCLP |Estmated| Uala COMMENTS —
C “Identification Date Chromium| Hex Cr [CQualifier { (Sample Location, Sample Depth, ete))
: (me/) | (mo/kg) ’
: i 5-5-0.d1-V-2 U7720/931McUonaig 0.09 .57 EastVvaii ot H.Z0
h4S-S-G.22-3 07739793 {MCDenald, Rober, Ris 0.07 2.22 H.21; 1013
ViS-8-G.22-V-E-2 07/28/93 | Kump 0.02 1.34 North Wall of H.21
MS-S-G.22-VY-5-1 07720792 1Kume, McDonald 0.04 1.7 South Wall of H.21
MS-5-G.3-V-N-2 08/09¢54 | Bruggrman < 0.01 <0.89
ME-5-G.3-V-W-1 08/02/54 | Bruggman < 0.01 <0.99
MiS-S-G.4V-NW-1 | 06/10/54|Bruggman. Davison <0.01 <0.29
MS-S-G.6 05/16/24 |Herman 0.09 2.57 g
MS-S-G.7 08&/12/54 {Herman 0.05 1.87 g
MS-8-G.F-22-5 07/2C/S3 [Kump, McDonald 0.03 1.52 G.H.21: &
14S-S-H.16-2 08/(=/93 | Stodd. Siong Walt. MCD 0.13 3.28 1.15: 8
8-S-H.17-V-8-1 G8/10/5 2| Stoccard, Herrick Wal 0.17 3.98 1.16 South Wall
MES-H.16-V-W-2 | 09728/84|Bruggman, Walter - <0.01 <0.99
WS-S-H.2-1 07720754 | Brost Herrick Pavid 0.01 - 1.17 7
1MS-5-F.2-V-N-3 OB/G /94 | Davison, Brugemen <0.01 <099 (U
{+AS-5-H.2-V-W-1 07/19/94|Brest.Hemick.David < 0.01 <0.29
MS-8-H.20-2 07/20/92|McDonald 0.02 1.34 H.19: T
MS-S-H.21-1 07/30/93 1 Kump, McDonald 0.01 1.17 1.20; &
MS-S-H.21-V-2 G7/2093 | McConald 0.05 1.67 1.20 Southeast Wall
ME-8-H.22-V-1 07/22/93|MCDenaid 0.06 2.05 .21 East Wall
pS-S-L13-V-&-1 10722/93 | Waller,Bruggman 0.45 8.9 '
G-S-114-2 7719753 | Walter Whitrmer 0.21 468 J1d: &
(i S-S-1.14-V-5-1 10/22/23 {Waller.Brugaman 0.15 3.63 :
WE-8-1,18-2 =779/93 | Stecdarc. Walter Bros 0.17 2.98 J.1a: &'
[£S-5-1. 1641 G7716/93 | Kump.McDon. Sjong 0.12 3.1 J.15: &4
- TREEAA62 T0/GE/C3 |Walter,Whitmer 0.08 2.57 -G (dug lo 3562)
( iS-8-L16-V-1 0771972 | Kunp, Mcdon. Sjong 0.41 8.2 J.15 Scuth Wall
L & S-1.1E-V.2 G7/19/E5 [Kump, McDon, Sjong 0.21 468 J.15 Ezst Wall
MS-S-1.16-V-E-1 10/06/93 |Walter \Whitmier 0.14 3.45
S-S 18-V W.2 0crz5/84 {Emanuel, Kump 0.03 1.82
S-S 18-V-W.3 10/03/64 | Emanuel 0.48 243
MESK-G-1.2-V-\.2 07719/54 | Brost. Herrick, David <0.01 <0.99
W:S-S-1.20-V-2 07/20/93 |McDeonald 0.02 1.34 .19 East Well
S-5-J.1-1 0772 3/94 |Wilks Herman . Brost < 0.01 < (.98 (35669
MS-S-J.1-V-N-1 07/2 /94 |Wilks, Herman Brost < 0.01 <0.99
hS-5-J.1-V-SEW-1 0721754 [Wilks Herman Bres! 0.03 1.52
{ME-5-J.12-2 08/12/93{Waller 0.08 2.4 U K.11; 3
hS-S-J.12-3 08/17/93 | Crowell Herrick < 0.01 <(0.89 K.11: 7.5, Depth Sample
MS-8-1.12-V-S-1 08/12/93 [Walter 0.05 1.87 K.11 South Walt-
MS-S-1.1&2 CB/1 W03 | Stedcard .Evans Walle 0.02 1.34 K.12. 3
WiS-&-J.13-3 o8 7122} Crowel! Herrick 0.04 1.7 K.12; 8" Depth Samples
fiS-C-0.13-V-S-1 06/12/93 |Walter 0.02 1.34 K.12 South Wall
WMS-S-J.146-2 G7/26/93 | McDonald, Kump 0.08 2.57 K.13: 4
MS-S-J.16-V-S - G7/29/93 {McDonald, Kump 0.04 1.7 K_13 South Wall
hiS-S-J.15-2 07/28/23 [MeDonald, Kump . 0.29 £.09 . K.14; &4
MS-S-J.15-V-2 07730793 | Kump, McDonald 0.39 7.85 K. 14 South Wall
MS-S-J.18-V-W-2 10/02/84 | Emanuel 0.16 3.8
M:&-S-K.10-V-§-1 08/20/83| Steccard 0.01 1.17 K.S, K.10; South Wall
MS-5-K.11-V-8-1 0Br2BrS3 {Walier 0.2 4.51 K.10. K.11; South Wall
MS-S-K.2-1 07/16/94 | Herman, Wilks 0.08 2.4 6’
MS-S-K.2-V-SW-1 07/16/84 [Herman, Wilks 0.01 1.17
MS.S-K.2-V-SW-2 | 08/03/94|Davison, Bruggman 0.04 1.7 U
MS-S-K.3-V-S-1 07/16/94 [Herman, Wilks 0.02 1.34
MS.&-K.5-V-5-1 0O/27/53 |Kosteiecky Waller 0.02 1.34 (U
tMS-S-K.6-V-S-1 0072 7193 | Kestelecky Walter 0.11 2.93
MS.S-K.&-V-E-1 0B/26/93|Walier 0.03 1.52 2nd (0.02). 3rd (0.07). (L.8 SE wail)
MS-6-L.10-1 07/05/94 |Herncx. Brest | 0.03 1.52 3
NS.S-L.10-V-5-1 | 07/05/84Herncx, Srost | 0.02 1.34
{MS-S-L.11-1 B 07708794 | Herman Wilks.Brost 0.8 | 416 | Y

- a
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TABLE 2 (concluded)
Su. ary of Analytical Resuits for Confirnatory Grid Sat.

Mouat Industries Site

3 Sample | Sampler TCLP [Estmatea COMMENTS

mcation Date Chromium{ Hex Cr (Sample Location, Sample Depth, efc.)

' (maM) | (mgkg) " . :
ey 07/08/8< THermien Wilks. Eresi 0.73 .93

IMS-S- L 07/08/84 |Herman Wilke Erest | 0.09 2.57

Mis 07/08/84 {Herman Wilks. Brost 0.08 2.57

MS-& 07/01/24 (Wilks, Hemick 0.13 3.28

iS-8- 07/01/54 |Wilks, Hemck - 0.01 1.47

MIS-S- 0871 8/94 |Wilks Wieninazs Kump 0.03 1.52 Under Mud Tank; Grage

ey oy

TRy s

SR ar

;

.
i
!

i
H
.

1) TCLF Cr - TCLP extractable chromium

2)

mgil - milligrams per liter
3) HexCr - hexavalentchromium
mg/kg - milligram per kilogram

4)
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TABLE 3
COMPARATIVE ANALYSIS OF
RESPONSE ACTION ALTERNATIVES
MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA
Response Action Alternatives
ﬁiva]uation Criteria |1. No Action 2. Natu_ral 3. Groundwater
' : Attenuation with | Pumping and .
Monitoring and Treatment '
Groundwater and
Land Use Controls
Effectiveness
o Protectiveness Good Gdod o Good
¢ Compliance Good Good ' Good
with ARARs '
e Achievementof |Good . - | Good Good
removal '
objectives
| Implementability
e Technical - Good - Good - Fair
feasibility _
e Availability of | Good - {Good Fair
necded resources :
e Administrative | Poor Good _ Fair
feasibility
Costs -0- £66,000 $1,080,000

Guidance on Conducting Non-Time-Critical Removal Actions Under
- CERCLA, EPA 540-F-93-057, August 1993, Exhibit 7, page 36.

Source:
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TABLE 4

SUMMARY OF COMPARISONS OF THE RESPONSE
~ ACTION ALTERNATIVES TO THE |
NINE EVALUATION CRITERIA IN THE NATIONAL OIL AND
HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN

Response Action Alternatives
L. : 2. : 3
No Action Natural Attenuation and ‘Groundwater
Monitoring with Groundwater|  Pumping and
Ealuation Criteria and Land Use Controls Treatment
Threshold Criteria '
A. Overall protection of human Good Good - Good
) health and the environment - A

B. Compliance with ARARs Good . Good Good
Primarv Balancine Criteria '
C. Long-term effectivencess and Good : Good ' ~ Good

permanence L
D. Reduction in toxicity, Good " Good (" . Good

mobiliry, or volume through

treatment

|E. Shor-term effectiveness Good " Good " - "~ Good

F. Implementability Good Good © Fair
G. Cost S0 $60,000 $1,005.000
H. State acceptance Poor @ _ Good ¥ ' Good @
[.  Community acceptance Good Good Fair .

" Treatment is natural attenuation

@M Assessments of state and communily acceplance are prcSumplivc and will
be finalized after the Proposed Plan has been made available for public

review and comment.

Source: - National Oil and Hazardous Substances Contingency Plan at 40 CFR
500.430(e)(9)(i1i) '
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APPROVAL MEMORANDUM
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$5 UNITED STA .S ENVIRONMENTAL FROTE( ON AGENCY

‘mﬂ .(_1, ' REGION VIIl, MONTANA OFFICE
4

FEDERAL BUILDING, 301 S. PARK, DRAWER 10096

S?M?Z
;“ HELENA, MONTANA 65€626-0096

DEC 14 135

"Ref: 8MO

A
o

November 16, 1995

EEEEQYAL_HEMQBAHDEM
Request for an Engineering Evaluatlcn/Coct Analysis for

SUBJECT:
the Mouat Industries Site, Columbus, Montana
Category cf Removal: Expedited, Nont‘me Critical -
Résponse Actlon
FROM: Robert L. Fox, Chief
Superfund Unit, 8MO
Thru: Max H. Dodson, Director;h%a?%eéLi*”‘d
Ecceystems Frotection & Remediation Division, EPR
TO: William P. Yellowtail
Regicnal Administrator, 8A
OBJECTIVE

The cbjective cf this memcrandum is to seek approval for the
completion cf &n encineering evaluation/cost analysis (EE/CA) for
the Mcuat Industries site at Cclumbus, Montana. The EE/CA will

be used to determine ény remzining response actions necessary to
ial health or ecological threats of contaminated

alleviate potentia
groundwater, sediments, and surface water associated with
(Chromium is

chromium relezses form the Mouat Industries site.
considered a hazardous substance under CERCLA.) The Potentially
Responsible Party (PRF) group has agreed to perform the EE/CA.

INTRODUCTION

A successful soils removel action was completed at the site in
1994. BAn evaluation of (1) the existing data; (2) the remaining
groundwater, sediment, and surface water contamination, and (3)
the potential risks to human and ecclogical receptors indicated
that a typical Remedizl Investigation/Feasibility Study (RI/FS)
process was unnecessary &nd too complicated for the site
conditions. Therefore, an expedited, nontime-critical response .
action and preparation of an EE/CA is recommended.

5 A '
\.\\, Y W& \ 1 Q
\\ ‘~‘ \\ \d.'\'. L
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BACKGROUND

The site is loczted in a light iﬁdustrial area of Columbug,
Montena, in Stillwater County. It is located approximately six-
.tenths of a mile north of the Yellowstone River and is within the
river's floodplain. Residential areazs are located within a
one-mile radivs of the site. The Town of Coclumbus has owned the
Mouat Industries property since 1833. In 1957, under a leasing
agreement, Mouat Industries constructed and operated a chromium .
processing facility, which converted.chromium ore to high-grade
csodium dichromate. Processing waste products containing sodium
dichromate, sodium sulfate, and hexavalent chromium (Cr VI) were
generated and stored at the site. Currently, no residences are
located on the site. Terrestrial ecosystems in the vicinity
include uplend feorests, successionzal fields, and agricultural
land. Commercizl/industriel areas, a municipal airport, and a
municipal golf course are located 1n the vicinity. Aquatlc
ecosystems in the vicinity include the Yellowstone River in
additicn to a small pond and aSSOClatEd dralnage ditches on the

golf course. ?
In June 1986, the site was placed on the Natlonal Prlorltles

In December 1291, under the direction of an EPA Unilateral
Edministrative Crder (UAO), work began on a response action for

the site by the PRPFs. The URO required excavation'and treating
£6il =haet contained chromium zbove the specified action level and

plec: :g the tifeated soil back into the site excavations. After
appriiimately’ 65 percent of the contamipated soil had been
remov 2d and treated, the remedy was changed to excavation and:
cff-s-te dispusal fcr the remzinder of the contaminated soil.
The s:te was capped with a 24 inch thick soil or gravel cover.
The portion of the site which was capped with soil was planted
‘with grasses. Work was completed on the site on December 31,
1994. Institvtional controls for land vse and groundwater use
~ have been established. A zoning restriction was established to
identify a specizl Superfund Overlay District implemented by the
City of Columbus. The land use restrictions apply only to the
_capped area and surrocunding protective buffer areas. The land
use restrictions prohibit excavation into the 24 inch soil or
gravel cover, limit vehicle loads on the graveled portions of the
block placement area, and prohibit any use of the vegetated soil
cover area unless those areas are covered with gravel or paved.
The land use restrictions also require the property owner to
maintain the site cover, drainage facilities, and fences, and
establish specifications for construction on the block placement
area. The groundwater use restrictions apply to the entire
Superfund Overlay District. These restrictions prohibit new
wells or other groundwater extraction systems, prohibit
groundwater use from existing wells or other groundwater
extraczion 'systems, except for golf course irrigation. and

ELD001150069
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-~ Contamination of grouncwater sediment,

exposure to the groundwater contamination.

3

control'excav tlon to cr below the water table w1th1n the
Superfund Overlay District.

JERERT TO PUBLIC EEALTH, WELFARE, CR TEE ENVIRONHENT

and surface water from

chromium originating from the former chromlum processing
operations at the site could pose a potential threat to human
health and the envircmment. Conceptually, the chromium, through
physical entraimment, infiltracion and percolation, moved into

the soil and through infiltration and percolation, moved into the

groundwater. Chromium, which was traznsported by the groundwater,

‘has contaminated surface water and surface water sediments in the

golf course pond and ditches. &Although the original source of
contamination has been contained as a result of the soil removal
action, a chromium groundwater plume (chromium levels have -
exceeded Maximum Contaminant Levels by as much as 50 times)
exists beneath and downgradient of the site. Institutional
contrcls implemented in a special Superfund Overlay District
crdinance by the Tcwn of Columbus prohibits the use of :
groundwater from the contaminated plume. These institutional

-
contrcls eliminate the potential pathway for direct human
The EE/CA will

address the effectiveness of the institutional controls in
preventing unrestricted use of the groundwater. Recreational
ueers, colfers, and trespessing children are considered the most
likely human receptcrs for potential exposure to surface water
and sediment contamination. Both aquatic and terrestrial
organisms will also be exposed to surface water and sediment

contaminacion.

A preliminary human health risk assessment indicates that no
adverse hazards to public health exist (below one in a million
for carcinogenic risks and less than a hazard index of 1 for
noncarcinogenic risks). These risks are based on existing land
use and would change with changes in land use. A preliminary
ecological risk assessment indicates that an insignificant hazard
may exist to terrestrial ecclogical receptors. However, a
potentially significant risk may exist to bottom-feeding fish and
bottom-dwelling invertebrates in the golf course pond and
ditches. The EE/CA will use the risk assessment in assessing

response action alternatives.

PROJECTED COST

Because the PRP group will be voluntarily performlng the EE/CA,
agsociated costs are expected to be minimal. Oversight costs
will be much less than those DrOJected for overseelng an RI/FS.
One of the purposes of proceeding with the EE/CA is to expedite
and simplify the response process based on remaining site

conditiomns.,
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REGIONAL RECOMMENDATION

Beczuse of the need tc provide 'a decision bazsis for determining
what, if and, additionel actions are needed at the Mouat
Industries gite &nd to ensure human heslth and the environment
are protected from the release of chromium, a CERCLA hazardous
substance, from the chromium processing activities to the soil,
groundwater, surface water and sediments around the site, I
approve this Engineering Evaluation/Cost
The existing site-ccnditions and actions meet

the NCP (40 CFR.-

recommend that you

Analysis recuest.
the cr‘terla\ln Sectlon 104 cf CERCLA,

§300.415). T
i
Approve: _N\.o o «4¢ / :”4 Date: A —

O -
Disapprove: Date: :
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ATTACEMENT 3
ENGINEERING EVALUATION/COST ANALYSIS

_ The EE/CA is included in the Administrative Record
for the Site. - Because of its length, it is not included
o .- with the Action Memorandum. _
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' ATTACEMENT 4

RESPONSIVENESS SUMMARY
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This Responsiveness Summary provides EPA’s responses to public comments received
. on the Mouat Industries Site EE/CA during the Public Comment period between May
- ll‘and June 13, 1996, and at the Public Meeting held on June 5, 1996, in Columbus,

Montana. In each case, the comment is first stated, and then EPA’s response is

proVided.

The following comment was presented orally at the Public Meeting on June S, and

was also provided to EPA in writing:

COMMENT by Mary Westwood on behalf of Monte Vista Company:

June §, 1996

- TESTIMONY OF THE MONTE VISTA COMPANY FOR PRESENTATION
- AT MOUAT INDUSTRIES SITE RESPONSE ACTION PUBLIC HEARING
© TO BE HELD IN COLUMBUS, MONTANA, AT 7 P.M. ON JUNE 5, 1996

Ladies and Gentlemen:

My name is Mary Westwood and I am the Director of
Governmental Relations for the Monte Vista Company Iam appea.nng
today on behalf of Monte Vista Company to voice our support for
Alternative 2, the Response Action recommended in the Engineering

-and Cost Analysis Repont that would allow for Natural Attenuation with
Groundwater Monitoring and Continuation of Institutional Controls.

We believe that this alternative will provide the assurances which the
people of Columbus deserve while minimizing the cost to those parties
responsible for elevated levels of chromium in the groundwater.

In that regard, Monte Vista protests the dissemination of
erroneous information contained in the EE/CA Report concerning
Monte Vista's activities on the site and asks that EPA publicly retract
its statements regarding Monte Vista. From the beginning, Monte
Vista has provided the U.S. Environmental Protection Agency with
complete and accurate information regarding its role and the role of
others on this site. At no time during its occupancy of the Mouat
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Industries Site did Monte Vista process chrome ore or produce chrome
chemicals at the site, All processing of chrome ore and production of
chrome chemicals on the Columbus site tock place while the property
was under the control of the Mouat family, Mouat Industries, and
FMC. Monte Vista urges EFA to publicly set the record straight in

this matter.
As further testimony on this point,.I have attached relevant

excerpts from Monte Vista's February 8, 1994, Supplemental Response
to Requests for Information Pursuant to Section 104 of CERCLA —~
Mouat Industries Site at Columbus, Montana, which was prepared for
Monte Vista by its attorneys. The full text of that Supplemental
Kesponse and documentary support for that text has been made a part
of the administrative record in this case.
Thank you for your attention. ' _ o

RESPONSE _
EPA appreciates the support of Monte Vista for its recommended groundwater )

removal action at the Mouat Industries Site in Columbus, Montana,

EPA acknowledges that mistakes were made in the Engineering Evaluation/Cost
Arnalysis, May 1956 Community Relations Plan and May 1996 Fact Sheet for the
Mouat Industries Site. The publications state or imply that the Monte Vista Company
conducted ore processing operations at the Mouat Industries Site. After obtaining
further information on the history of activities at the site znd review of information in-
the administrative record, EPA acknowledges that Monte Vista Company never
' conducted ore processing operations at the Mouat Industries Site. This does not

release Monte Vista Company from Liability at the site as an owner/operator under

CERCLA.

The following comment was presented orally at the Public Meeting on June 5:

COMMENT by Doug Boward on behalf of the Town of Columbus, Montana:

I would like to make a comment on behalf of the Town. I guess this
comment would be in regard to the monitoring that's going to be

2
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required to complete the remedy. There is apparently some question as
to who is going to assume responsibility for completing the monitoring
and also for who is going to pay the cost. The Town of Columbus has
worked, has tried to work closely with FMC Corporation throughout
the time that this has been going on. As we’ve worked, tried to work
with FMC, we've worked with the understanding that the Town would
be collecting the samples and that FMC would be paying the costs of
getting the samples analyzed and submitting the reports and whatever
other paperwork is required to the EPA. We hope that that's still the
understanding that FMC has and that they will work with us on that.
Because we feel that as between the Town and FMC, at least, that

" that’s FMC'’s responsibility.

RESPONSE
EPA thanks the Town for its comment. No response is necessary.

The following comment was provided in writing to EPA during the public comment

period:

COMMENT by Pamela S. Sbar on behalf of Atlantic Richfield Company:

The following comments are submitted on behalf of Atlantic
Richfield Company (*ARCQO™) on EPA’s Engineering Evaluation/Cost
Analysis Fact Sheet for the Mouat Industries Site, Columbus, May
1996 (the “Mouat Fact Sheet™). _

ARCO supports EPA's recommended response action set forth
in the Mouat Fact Sheet of natural attenuation and monitoring with
institutional controls. ARCO agrees with EPA that no significant threat
to human health currently exists from exposure to contaminants in
surface water or sediments in the vicinity of the Mouat site.

Institutional controls currently in place at the site are effective,
enforceable and reliable. Natura] attenuation is occurring at the site,

and will continue to lower chromium concentrations. EPA’s
recommended response action : 1) is protective of human health and the
environment; 2) is the most technically feasible and cost effective of the
proposed alternatives; 3) reduces the concentration of total chromium in
groundwater to below state standards; and 4) complies with ARARs.

As we have discussed with EPA, ARCO continues to contest
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any assertion that ARCO is potentially responsible party (“PRP™) under
Section 167 of CERCLA with respect to the Mouat site. Any cleanup
activities conducted by Anaconda at the site improved site conditions,
and did not exacerbate existing contamination. By submitting these
commients, ARCO doss not admit and expressly denies any liability it
mey have for the Mouat site. ARCO reserves its rights to contest any
allegations of fact or law or conclusions in the EE/CA, action
memoranda, or any previous Administrative Orders or deliverables
submitted thereunder in the event that such allegations or conclusions
purport to or are used in any way to provide a basis for ARCO’s
liability. AKCO incorporates by reference its previous correspondence
to EPA setting forih the bases for ARCQO’s position that it is not a PRP
and does not have liability for the Mouat site.

ARCO respectfully requests that EPA consider these comments
and include these comments in the admlmstratwe record.

" RESPONSE |
EPA appreciates the support of ARCO for its recommended groundwater removal

action at the Mouat Industries Site in Columbus, Montana,

No response is necessary to the remainder of the comment.
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IDENTIFICATION OF APPLICAELE OR RELEVANT AND APPROPRIATRE
- REQUIREMENTS FCR THE MOUAT INDUSTRIES NPL SITE

INTRODUCTION

g 40 C.F.R. § 300.215(1) and cuicdance and policy issued by the
Envircnmental Protection Aaency {"EEA") require that removal
actions under CERCLA comply with substantive provisions of
epplicable or relevant end eppropriate standards, requirements,

- criteria, or limitations ("ARARs") of state and federal
envirconmental laws and state fazcility siting lzws "to the extent
practicable considering the exigencies of the situation." :
Because this removal action need not be completed any more
cuickly than a2 remedial zction, EFA believes this removal action
should achieve ARARs to the sazme extent as a remedial action. 40

C.F.R. § 300. 430(e)(9)(ili)(B)

' This document identifies ARARs that zre expected to apply to
the activities to be conducted under the Mouat Industries NPL
Site removel action. The following ARRRS or groups of related
ERAKs are each identified by a statutory or regulatory c1tat10n,
fcllcwed by a brief explanation of the ARAR and a brief
discussion as to how aznd to what extent the ARAR is expected to

apply to the activities to be conducted under this removal
action.

_ Substantive proviecions ¢f the requirements listed below are
identified zs ARARs pursuant to 40 CFR § 300.400. ARARS that are
within the scope of this removal action must be attained during
end et the completion of the removal action.! No permlts are
anticipated for the removal acticn for the Mouat site in
accordance with Section 121(e) of CERCLA. ~

TYPES OF ARARs

ARARsS are either "spplicable® cor "relevant and approprlate.
Both types of requlrements are mandatory for remedial actions under
Superfund guidance. Applicable requirements are those cleanup
standards, standards of control, and other substantive
requirements, criteria or 11m1tatlons promulgated under federal
environmental or state environmental facility siting laws that
specifically address a hazardous substance, pollutant, contaminant,
al action, location, or other circumstance found at a CERCLA_

Only those state standards that are identified by a state in
stringent than federal

remov
- site,
a timely manner and that are more

¢ 40 CFR Section 300.05(1)(2); Freamble to the National Ol u:d Hazardous Substances Pollution Connn;cnq Plan, 55 Fed. Reg. 8758-
8757 (March 8, 1990).

! CERCLA § 2U{AR2KA), 42 US.C. § 6521(d)2)a). Se= also, 40 C.F.R. § J00.0KN)EA). .

X 1
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Such requirements do not themeelves determine the cleanup alterna-
tive, but define how chosen cleanup methods shculd be performed.

Mzny reguirements listed as AREARE are promulcated as identical
cr near identical requirements in both. federal and state law,
usuvally pursuant to delegated environmentzl programs administered
by EFA and the state. The Preamble to the NCP prcvides that such
a esituation results in citation to the state provision and
treatment of the provision as a federal requirement. B

Also contained in this list are policies, guidance or other
sources of informstion which are "to be considered" in the
selection of the remecdy and implementztion of the response action.
Although not enforceable requirements, these documents are
important sources of information which EPA and the State of Montana
Department of Environmental Quality (MDEQ) mey consider during
selection of the remedy, especially in regard to the evaluation of
- public health and environmental risks; or which will be referred
to, as appropriate, in selectlng and developing cleanup actlons.

This list constitutes MDEQ's and EPA's detziled description of
ARARs for use at the Mouat Industries NPL Site in making removal
action decisions. This liet will be used in evaluating the

of the various' remcval alternatives with ARARs.

compliance
However, the final determination of ARARs that will ultimately
zpply to the site and the final determination of compliance with

ERARS or applicability of ARAR waivers will be presented in the
Action Memorandum. o _ _

I. CONTAMINANT SPECIFIC ARARS
A, gederal end State Groundwater ARARS.

Compliance points for groundwater ARARS are throughout the Mouat
Industries NPL Site.

1. .gtate of Montzna requirements.

a. ARM 16.20.1002 =nd -1003 (applicable

ARM § 16.20.1002 provides that groundwater is classified I through
IV based on its present and future most beneficial uses, and states .
that groundwater is to be classified according. to actual quality or
use, whichever places the groundwater in a higher class. Class I
is the highest quality class; class IV the lowest. Based upon its
Sp&lelC conductance, groundwater throughout the entire Mouat site

is considered Class I groundwater.

ARM § 16.20.1003 sets the standards'for the different classes of

groundwater. Concentrations of dissolved substances in Class I or

¢ . 40 CTR Section 300.400{2)(3); 40 CFR Section 300.415(); Preamble to the NCP, §5 Fed, Reg. 87448745 (March 8, 1950,
3
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#6283.1-2, December 1988.

In azcddition, meximum contaminant level goals (MCLGe) may also be
relevant and apprcpriate in certain site-gpecific situations. See
55 Fed. Reg. B8750-8752. MCLGe are hezlth-based goals which are
éstablished at levels at which no known or anticipated adverse
._effects on the health of perscns occur and vwhich allqw an adequate

margin of gafety. kccording to the NCP, MCLGs that are set at
levels zbove zerc must be attained by remedial actions for ground
or surface waters that are current or potentizl sources of drinking
water, where the MCLGs are relevent &and eppropriate under the
circumstances of the release. Where the MCLG for a contaminant has
been set at & level of zero, the MCL promilgated for that

contaminant must be attained. !

The MCLGs and MCLs for chromium:

contaminant MCL (mg/1). MCLG_(mg/1)
chromium 0.1 0.1 G e -

Rescurce Conservation and Recovery Act (RCRA) ‘standards for
groundwater found at 40 CFR Part 264, Subpart F, incorporated by
reference pursuant to ARM § 17.54.7062, may be relevant and
appropriate if hezardous weste or something eimilar is placed or
maintained in a solid weste manacement unit as a result of this
If so, they would be identified at a later date.

response action.
stringent than the MCLs or

The RCRA standards would be no more
MCLGs identified _above.

B. redersl znd Stzte of Montzna Surfoce Water :.ARARB.

. o - oot
State of Montena Surface Water Quality Requirements, -

1.
Montara Water Quality Act, MCAR § 75-5-3iCl et sec., and implementing

reculstions. General. The Clean Water Act, 33 U.S.C. § 1251, et
ceqg., provides the zuthority for each state to adopt water quality
standards (40 CFR Fart 131) designed to protect beneficial uses of
each water body and requires each state to designate uses for each
water body. Pursuant to this autherity and the criteria
establiched by Montazna surface water quality regulations, ARM §
16.20.601, et seqg., Montana has established the Water-Use
Clagsgification system. Under ARM § 16.20.608(1), waters of
Yellowstone River drainage to the Laurel water supply intake have
been classified YBE-1." Ditches and certain other bodies of surface
water must also meet these requirements.’” Certain of the B-1
standards, codified at ARM § 16.20.618, a8 well as Montana's

nondegradation requirements, are presented below.

7 As provided wpder ARM B 1620.603(25), "surface waters’ maans sny waters oo the earth’s sorface, including bat not
Etnhed to, streams, Inkes, ponds, and reserveir; acé lrrigation apd dralnsgs systems discharging directly into » stream,
lake, pod. reservolr o otber surface water. Water bodies used solely for tresting, transporting or impounding pollutants

sball not be considered surface water.”
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animal, plant or aquatic life; (&) crezte conditiéns.§hich produce

undesirable aquatic life.

ARM § 16.20.633 2lso states that no waste may be diecharged and no
activities conducted which, either alcong or in combination with
other waste activities, will cause viclation cf surface water
. quality standards; provided & short term exemption from a surface

water quality standard may be authorized by the cepartment under

certain conditions.

c. ARM £ 16.20.708 liceble Existing and
anticipated uses of surface water and water qu&lity to support
those uses must be maintained.

2. Federal Surfsce Water Ouslity Recuirements, Clean
Water Bct, 33 U.S.C. §§ 1251 et mec. (zpplicsble). - As provided
under Secticen 303 of the Clean Water Act, 33 U.S.C. § 1313, the
State of Montazna has promulgated water quality standards. See the
discussion above under State surface water quality requirements. ..

ederel snd State Rirx e1d irements.

i. tetioral Amblemt 24ixr Quality Stardards, 40 CFR §
E0.€6 (r-10) {spplicebie). This pIov:iCion estakblishes standards
for PM-10 partlcuiates (the corresponding state standard is found
at ARM § 16.8.821). _

) 2. Mortana Amblenmt 2ir Quslity Reculeztiohs, ARM §§.
16.8u&074,-.8151 -.818, and -,821 (applicable). _

. &. LRM § 16.8.807. -.This. prov1c16n establishes
sampling, data collection and anzlytical requirements to ensure'

compllance with amblent air quality standards.

_ b. RRM § 16.8.809 Esteblishes sampling, data
collectlon, recording, and analy51s toc ensure compllance with
ambient air quality standards.

c. ARM & 16.,8.821. PM-10 concentrations in

ambient air shall not exceed a 24 hour average of 150 micrograms
per cubic meter of air and an annuzl average cf 50 micrograms per

cubic meter of air.

-II. LOCATION SPECIFIC REQUIREMENTS

The stztutes and regulations set forth below relate to the
preservation of certain natural resources which may be adversely
affected by the Mouat site removal acticn. They require that steps
be taken to minimize the impact of the removal actlon upon any such

IESOUI'CES .

¥loodplezdin Mzpagement, 40 CFR § €.302(k), and Exécutive

A.
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'(égglic&blez. This requirement  establishes-- a  federal
respongibility for protection of bald and golden eagles, and

requires continued consultation with the USFWS during remedial
degign and remedial construction to ensure that any cleanup of the
cite does not unnecessarily adversely affect the bald and golden
“eagles. Specific mitigative measures nmey be identified for

‘compliance with this requirement.

G. Resource Consexrvetiorn .md Lecove )
40 CrR & 264,18 (a) apmd (k) (xelevant and aDDropriateL Any

discrete waste units created by site cleanup actions must comply
with the giting restrictions and conditions found in these
sections. These gections require menagement units to be designed,
constructed, operated and maintained to aveoid washout, if they are
within or near the 100 year flood plain. , e

E. S0lid Wapte Management Lot snd requlstions, MCA.75 1-201,
et cec., ARM § 16.14.505(1). Sets forth requirements applying to
the location of any sclid waste management facility. Among other
things, the location must have sufficient acreage, must not- be
within a 100-year floodplain, must be located so as to prevent
poliution cf ground, surface, and private and public water supply
systems, and must allow for reclamation of the land.

III. ACTICW SPECIFIC REQUIREMENTS

‘Gtate and Federz) Hater Red irements.

A

_ 1. Clean ¥ater et Point Scurce Discharces
reéuirememtsj 33 U.S.C. § 1342. Section 402 of the Clean Water

Ect, 33 U.S.C. § 1342, et _seqg., authorizes the issuance of permits

for the "G4s harge® of any "pcllutent.® Thls_;gcludgg_storm water .

disgcharges” associated with ®indastrial zetivity." See, 40 CFR §
122.1(b) (2) (iv). "Industrial activity includes inactive mining
operations that discharge storm water contaminated by contact with
or that has come into contact with any overburden, raw material,
intermediate products, finished products, byproducts or waste
products located on the site of such operations, gee, 40 CFR §
122.26(b) (14) (iii); landfills, land application sites, and open
dumps that receive or have received any industrial wastes including
those subject to regulation under RCRA s=subtitle D, gee, 40 CFR §
122.26(b) (14) (v); and conmstruction activity including clearing,
¢rading, and excavation activities, see, 40 CFR § 122.26 (b) (14) (x).
Because the State of Montana has been delegated the authority to
implement the Clean Water Act, these requirements are enforced in
Montana through the Montana Pollutant Discharge Elimination System.

(MPDES) . The MPDES reguirements are set forth below.

a. Substarntlive MPDES Permit Requirements, ARM
16.20.1318-1320 (applicable). These set forth the substantive
requirements applicable to all MPDES &and NPDES permits. The
substantive requirements, including the requirement to properly
operate and maintain all facilities and systems of treatment and

9
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(k). &EM § 16,20.1011. This provides

that any groundwater whose existing quality is higher than the
stancdard for its classificaticn must be maintained at that high
quality unless degradation may be zllowed under the principles
established in § 75-5-303, FCA, and the ncndegracc.tion rules at ARM .

§ 16.20.706 et geq.

»
b S

iv. Stormwater Runcff.

(). ERM _§ 26.4.633. All surface
drzinage from a disturbed area must be treated by the best
technology currently available. : ,

(). C‘ene_al Permite, Under ARM §
1€.20.601, et _seqg., and ARM § 16.20.1301, et geq., including ARM §
16.20.1314, the Water Quality Division has issued general
stormwater permits for certain activities. The substantive
requirements c¢f the following permits are cppllcable for the
fellowing activities: (1) for construction activities: General
Discharge Permit for Storm Water Associated with Construction
Activity, Permit No. MTR100000 (Ncvember 17, 1992); (2) for mining
ectivities: Ceneral Discharge Permit for Storm Water Associated

with Mining and with Cil and Gas Activities, Permit No. MTR300000
(May 18, 1993).° (3) for industrial activities: General Discharge

Permit for Stcrm Water Asscciated wz.th Industrial Act:.v:.ty, Permit
No. MTR000000 (Cctober 26, 1994). , - IR

Generzlly, the permits require the pemittee to :melement"Best
Mznacement Practices (BMP) and to take all reasonable steps to
minimize or prevent any discharge which has & reasonable likelihood

cf &dv ersely affecting human health or the envirconment. However, if
there is evidence indicating potential or rezlized impacts on water
quality Gue to any storm water discharge aesociated with- the: ----
activity, an individual MPDES permit or altematlve general permit

may be required.

' v. fSurface Weter, ARM £ 1€.20.633. Prohibits
discharges containing substances that will: (a) settle to form
cbjectionable sludge depcsits or emulsions bereath the surface of
the water or upon adjOlnlng shorelines; (b) create floatlng debris,
scum, a visible ¢il film (or be present in concentrations at or in
excess of 10 milligrams per liter) or globules of grease or other
floating materlals, (c) produce cdGors, cclors or other conditions
which create a nuisance or render undesireble tastes to fish flesh
or mzke fish inedible; (d) create concentrations or combinations of
materials which are toxic or harmful to humen, animal, plant or

9 Thiv pesmit covers point source discharges of slorm witer from mining and willing activitics (nchuding sctive, inactive, and
sbandoecd mine sod mill sitcs) including activites with Siandard Industria) Code 14 (mectal mining), ’ .
Industrin} petivities are defined an all industries defined in 40 CFR 122, 123, and 124, enchuding construction, mining, o & gas extraction
nmmumdmmwumduchuzumbmmcﬁhmtlmmncm;madmu mmmwmmmm uwcuu:heprvdm
ofslag, :
11
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the integrity of the mznagement facility.. §

: c. 40 C.F.R, § 264.310. This specifies
requirements for caps, maintenance, and monitoring after closure.

™ 3. 40 _C.P.R. § 264.301. Prescribes design and
_operating requirements for landfills.

: 5. 40 C.F.R. 5,464.»C1(&L This provides for a
ulngle l;ner and leachate collection and removal system.

b. 40 C.FP.R. § 26 -.-QlLfL This requires a run- on,
control system.

c. 40 C.F.R. § 2€4.201(g). This reéuires a run-
cff management system.

d. 40 C.F.R. s 264.301(h). This requires prudent
manaoement of facilities for collection &nd heclding of run-on and .

~run- off _
e. 40 C.F.B. § 264.301(%). This reéuires that

4

wind dispersal of particulate matter be controlled.

Federzl ard State FCR2Z Subtitle D Reduire.menfts {(relevant

C.
‘end_appropriate

240 CFR Part 257 establishes criteria under Subtitle D of the
kescurce Conservation and Recovery Act for use in determining which
sclid waste LlSpGSal facilities &nd practices pose a reasonable
prebability of adverse effects.-on.heaith cr the environment. See

40 CFR § 257.1(a). -This part cocmes into play whenever there is a
"disposal® of amy sclid or hazardous waste from a “facility.®
"Dispesal®™ is defined as "the discharge, deposit, injection,
dumping, epilling, leaking, or placing cf &any solid waste or
hazardous waste into or on any land or water so that such solid
waste or hazardous waste or any constituent therecf may enter the
envircmment or be emltted into the air or discharged into any

waters, including ground weters.® See 40 CFR § 257.2. ‘"Facility®
means "any land and appurtenances thereto used for the disposal of -
solid wastes.” Solid waste requirements are listed herein because
there may be disposal of SOlld wastes &s a result of this removal
actlon.
1. 40 CFR_§ 264.257 (incorporated by reference in
ortana under ARM § 17.54.702). Criteria for Classification of
Solid Weste Disposal Facilities and Practices. The activities to
e performed for the Mouat site removal action are expected to

~comply with the follow1ng requirements.

&. 40 CFR_§ 257.3-1. Washcut of solid waste in
facilities in a floodplain posing a hazard to human life, wildlife,

13
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relevant and eppropriate eare run-on and run-off control systems
requirements, requirements that =sites be fenced’ to prevent
unauthorized access, and prohibitions of point scurce and nonpoint
source discharges which would violate Clean Water Act requirements.
BRM § 16.14.506 gpecifies design requirements for landfills. All
Iandfills must contzin a composite liner and leachate collection
éyﬂtennwhich comply with specified criteria. Landfills must either
be designed to ensure that MCLs are not exceeded or comply with
further compcs;te liner and leachate collection system criteria.

B : d. RRM § 17.50,52 Specifies that solid waste
must be treneported in such a manner as to prevent its discharge,
dumplng, spilling or leaking from the transport vehicle.

e. ARM § 17.50.530. Sets forth the closure
requirements for landfills. Class II landfills must meet the
following criteria: (1) install a finzl cover that is designed to
minimize infiltration and erosion; (2) design and construct the
final cover system to minimize infiltration through the closed unit
by the use of an infiltration layer that contains a minimum 18
inches of earthen material end has a permeability less than- or
-equal to the permeability of zmy bettom limer, barrier layer, or

natural subscile or & permeability no greater than 1 X 10-5 cm/sec,
whichever is less; (%) minimize erosien c¢f the final cover by the

uee cf & seed bed layer that contzins a minimum of six inches of
earthen materizl thet is capeble of sustzining native plant growth
and zrctectirg the infiltration lgyer from frost effects and
rooting demage; (4) revegetate the final cover with native plant
growth within omne YEaI of placement of the final cover. '

£. ERM § 17.50.521. Sets forth post closure care
requlrements for Cless II lapdfills. Pcet closure care must be

cenducted for a pericd sufficient to protect human health and the
enviromment. Pogst clesure care reguires maintenance of the-
intecrity of the intecrity and effectiveness of any final cover,
including making repairs to the cover as necessary to correct the
effects of gettlement, subsidence, ercsion, or other events, and
preventing run-on and run-off from eroding or cotherwise damaglng
the cover and comply with the groundwater monitoring requlrements

found at ARM Title 16, chapter 14, subchapter 7.

D. klr Requirements (sll]l applicable

1. RRM €& 16.8.14C1(2), (3), &nd (4). Airborne
particulate matter. There ghall be no production, handling,
transpertation, or storage of any material, use of any street,
rcad, or parkirg lot, or operation of a cxmstruction site or
demclition project unless reasonable precautions are taken to
control emissions of airborne particles. Emissions shall not
exhibit an opacity exceeding 20% or greater averaged over 6

consecut:we mlnutes .
ARM § 16.8.31404(2). Visible Air Contaminants.

2.

15 |
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conducted at the reservolr sediments opersble unit. They do not
purport to be an exhaustive list of such legal regquirements, but
ere included because they set out related conocerns that must be
addressed and, in some cases, may require scome advance planning.
They are not included as ARARS because they are not "envircnmental
or facility eiting laws.® As &pplicable laws other than ARARs,

they are mnot subject to ARAR waiver provisions.

Section 121(e) of <CERCLA exempts remcvel or remedial actions
conducted entirely on-site from federzl, state, or local permits.
This exemption is not limited to emvircmmental or facility siting
laws, but applies to other permit requirements as well.

B Other Federal Laws

1. Occupaticnzl Sefety and Fealth Reaulations:ﬁ%he

federal Occupational Safety and Health Act regulations found at 29
CFR § 1910 are applicable to worker protection during conduct of

response activities.

B. Other Montana Laws

1. Groundwater Act. Section €5-2-505, MCA,
precludes the wasting of groundwater. Any well producing waters
" that ccntaminate other waters must be plucgged or capped, and wells
mist ke constructed and maintained so &s to prevent waste,
contamination, or pecllution of groundwater. :

2. Public Water Supply Reculeticrs. If.responSe

action at the site requires eny reconstruction or modification of
any public water supply line or sewer 1line, the construction
standaxds specified in ARM § 1€6.20.401(3) must be observed.

| 3. Croundwzter Act. Section 85-2-516, MCA, states
that within 60 days after any well is completed a well log report
must be filed by the driller with the DKRC and the appropriate

county clerk and recorder. :
£, Water Eickts. Section 85-2-101, MCA, declares

that all waters within the state are the state's property, and may
be &appropriated for beneficial uses. The wise use of water
rescurces is encouraged for the maximum benefit to the people and

with minimum degracdation of naturazl aquatic ecosystems.

Parts 3 and 4 of Title 85, MCR, set out requirements for obtaining
water rights and appropriating and wutilizing water. All
requirements of these parts are laws which must be complied with in
any action using or zffecting waters of the state. .Some of the

specific requirements are set forth below.

Secticn 85-2-301, MCA, of Montana law provides that a person may
only appropriate water for a beneficial use.

'

17
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6. Mortere Sefety Bct. Sections £0-71-201, 202 and

203, MCA, state that every employer must provide and maintain a
safe place of employment, provide and reqguire use of safety devices
and safeguards, and ensure that operatiomns and processes are
reascnably adeguate to render the place of employment safe. The
employer muaet also do every cother thing reascnably necessary to
protect the life and safety cof its employees. Employees are
prohibited from refusing to use or . interfering with the use of

safety devices.
: 7. Enplovee and Communlty Hererdocus Chemical
Informstion Act. Sections 50-78-201, 202, and 204, MCA, state that
each employer must post nctice of employee rights, maintain at the
work place & list of chemical names of each chemical in the work
place, and indiczte the work area where the chemical is stored or
used. Emplcyees must be informed of the chemicazls at the work
pliace and trained in the proper handling of the chemicals.

19
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APPENDIX B

Unilateral Administrative Order for
Conduct of a Non-Time Critical Removal Action
at the Mouat Industries NPL Site




RESPONDENTS
IN TEE MATTER OF: .
TEE MOURT INDUSTRIES NPL SITE, COLUMBUS, MONTANA

1. 2tlzntic Richfield Company

Pam Sbhar, Esg.

ARCO o

307 East Park Street, Suite 400
Anaconda, Montana 59711

(406) 563-5211, Ext. 424

FAX (406) E563-8269

2. FMC Corporation

Mr. John F. Stillmun, Esq.
FMC Corporation

1735 Market Street
Philadelphia, PA 19103
(215) 299-6989

FAX (215) 299-6025 or 53940

3. Monte Vista Company

Mary Westwood, Director
Governmental Relations
Monte Vista Company

P.O. Box 3118

Billings, MT . 59107-1118
(406) 252-9324

FAX (406) 252-8250

4. Moﬁat Industries, Inc. (William Mouat)

John Walker Ross, Esg. -
Brown, Gerbase, Cebull, Fulton, Harman & Ross
315 North 24th Street

P. 0. Drawer 849

Billins, Montana 59103-0849

(406) 248-2611

FAX (406) 248-3128

5. Timberweld Manufacturing Co.

Joe Hucke, President
Timberweld Manufacturing
P.0. Box 21,000

1643 24th St. W.
Billings, MT 59104

(406) 652-3600

FAX (406) 652-3668

FAX 652-3668
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UNITED STATES ag M 23 il 205

NVIRONMENTAL PROTECTION AGENCY ., .
REGION VIII L

IN THE MATTER OF:
THE MOUAT INDUSTRIES NPL SITE
COLUMBUS, STILLWATER COUNTY, MONTANA

SITE NO. 65

ATLANTIC RICHFIELD COMPANY
FMC CORPORATION,
MONTE VISTA COMPANY,

MOUAT INDUSTRIES, INC., EPA Docket No.
TIMBERWELD MANUFACTURING CO., and ' CERCLA-VIII-96-22
TOWN OF COLUMBUS, MONTANA,

Respondents.

PROCEEDING UNDER SECTION 106 (a)

OF THE COMPREHENSIVE ENVIRONMENTAL

RESPONSE, COMPENSATION, AND

LIABILITY ACT, AS AMENDED (42 U.S.C.
§ 9606(a)).

UNILATERAL ADMINISTRATIVE ORDER
FOR CONDUCT OF A NON-TIME-CRITICAL REMOVAL ACTION

TABLE OF CONTENTS

I. Jurisdiction and General Provisions . . . . . . . . . 3
II. Parties Eound . ; e e e e e e e e e e e e e e e 3.
IIT. Definitions . . . « . . v v v 4 e e e e e e .3
V. Findings of Fact . . . . . « « v v v e v . . . .. .5
V. | Oonclusions of Law and Determinations . c v v . . . . 8
VI. Order T K
VII. ~ Authority of the EPA.On-Scene Coordinator . . . . . 17
VIiI. Enforcement: Penalties for Noncompliance . . . . . 17
ix. Reservation of Rights . . . . . . . . . . O &
X. ' Other Claims . . . . . . . . . . . . . ... ... 18
XI. ' Modifications s




XITI. Notice of Completion

XIIT. Eccess to AZdministrative Record
XIV. Opportunity to Confer .

XV, Severability

XVI. Effective Date

ATTACHMENTS

Exhibit A. Response Action Work Plan

i8
19
19
19

20




3

I. JURISDICTICON ANWD C"WVRAL FPROVISIONS

1. This Order is issued pursuant to the authority vested in
the Presicdent of the United Stztes by csection 106(a) of the
Comprehensive Environmental Response, Compensation, and Liability

Act of 1980, 42 U.S.C. § ¢606(a}), &s emended ("CERCLA"), and
delegated to the Administratcocr of the United States Environmental
~Protection Agency ("EPA") by Executive Order No. 12580, January
23, 1887, E2 Federzl Register 2823, and further delegated to the
Regional Administraztors by EPA Delegation Nos. 14-14-A and
14-14-B. This authority has been further delegated to the
Ressistant Regional Administrator for Ecosystems Protection and
Remediation, EPA Region VIII.

2. This Order pertains to property located north of the
Columbus Zirport, Cclumbus, Stillwater County, Montana, in the SW
1/4 of the NW 1/4 of Section 27, T2S, R20E, of the Columbus East
Quadrangle, known as the MOUat'Industr*es NPL Site or the "Site.
This Orcer requires the ReCpondents to conduct_a removal action
described herein to abate an imminent and substantial
_enaangerment to the public health, welfare or the environment
that may be presented by the actual or threatened release of
hazerdous substances at or from the Site.

_ . 3. EPA has notified the State of Montana of this action
pursuant to section 106 (a) of CERCLA, 42 U.S.C. § Se606(a).

IT. PARTIES BOUND

4. This Order applies to and is binding upon Respondents
and Respondents’ heirs, directors, officers, employees, agents,
receivers, trustees, successors and assigns. Any change in
ownership or corpocrete status of Respondents including, but not -
limited to, any trancsfer of assets or real or personal property
cshzll in no way alter Respondents’ responsibilities under this
Orcder. Respondents are jointly and severally liable for carrylng'
out a1l activities required by this Order. Compliance or :
noncompliance by cne or mcre Respondents with any provision of
this Order shall not excuse or justify noncompllance by any other
Respondents.

5. Respondents shall ensure that their contractors,
subcontrzctors, and representatives receive a copy of this Order
and comply with this Order. Respondents shall be responsible for
any noncompliance with this Oxder.

III. DEFINITIONS

6. Unless otherwise expressly provided herein, terms used
in this Order which are defined in CERCLA or in regulations
promulgated under CERCLA shall have the meaning assigned to them
in CERCLA or such regulations. Whenever terms listed below are
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used in this Order or in the documents attached to this Order or
incorporated by reference into this Order, the following
definitions shall apply:

"Contracter" means eny person, inclucing the contractors,
subcontractors, consultants, cr zgents retazined or hired by
Respondents to undertzke any work under this Order.

"Dey" mezns calender day. In computlng any period of
time under this Order, where the last dazy would fall on
a Saturday, Sunday, or federal holiday, the period
shall run until the end of the next working day. Time
will be computed in zccordance with Rule 6 of the
Federzl Rules of Civil Procedure, unless otherwise

specified.

"Deliverzble" means any written product, including but not
limited to, plans, reports, memoranca, data, and other
documents that Respondents must submit to, EPA under thls

Order.

"Montane Departmernt of Epvirommentzl Quality" or "MDEQ"
mezns the Mcntana Department of Envircnmental Quality, by
and throvch the Environmental Remediation Division,
Superfund Frogram, and any successor departments, divisions
or programs. : g

"NCF" meens the National 0il and Hazardous Substances
Pcllution Contingency Plan promulgeted under Section 105 of
CERCLA, 42 U.S.C. § %605, and codified at 40 C F.R. Part
300, 1ncludvng any amendments thereto.

"Order" means this Order, the Exhibit A attached to this
Order, and &ll documents incorporated into this Order by
reference or accorcding to the procedures set forth herein.

"Respocrdents" means the Atlantic Richfield Company, FMC
Corporztion, Monte Vista Company, Mouat Industries, Inc.,
Timberweld Manufacturing Company, and the Town of Columbus.

"Stzte" means the State cof Montana, by and through the
Montana Department of Environmental Quality.

"cite" means the Mouat Industriesg site, as described in the
Action Memorandum, and &ny additional areas in close
proximity to the Site that are necessary for 1mplementat10n
of the Work.

"Work" means &ll activities Respondents are requlred to
perform under this Order.
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IV. FINDINGS OF FACT

Site Description and Eistory

7. The Site is located just north cf the Columbus Airport,
Columbug, Montezna, in Stillwater County, in the SW 1/4 of the NW
1/4 of Section 27, T28, R20E, of the Columbus East Quadrangle.

The Town of Columbus (Town) and Timberweld Manufacturing Co.
(Timberweld) are the current owners of the Site. The Town has
owned the eastern portion of the Site since 1933. In 1960, the
Town became the owner of the western portion of the Site which
they subsequently scld to Timberweld. Under a leasing agreement
with the Town, William G. Mouat and Mouat Industries; Inc. ,
(Mouzt) constructed and then operated a chromium processing plant
on the Site from 1857 until ebout 1%€3. The operation processed
chromite cre mined from the Stillwater Complex in south-central
Montena into high grade sodium dichromzte. The operation
generated sodium sulfate process wastes containing sodium
chromazte &nd sodium cichromate. The chromium compounds contained
hexavalent chromium (Cr VI). Cr VI leached from the sodium N
sulfate waste piles into the underlying soils and into
groundwater. Scodium dichromate spills also occurred during
normal operatlon of the faCallty, which added to the Cr VI

contamination.

8. GEetween September 1961 and April 1862, FMC Corporation
and Mouat jointly operated the chromlum processing plant at the
Site. : . .

°. In My 1963, the Monte Victa Company (MVC). purchased the
chrome ploce551ng plant end acquired the leasehold interest in a
portion of the Site from Mouat. In 1568, Mouat assigned its
interest in the agreements it had with MVC to The Anaconda
Company ("knaccnda"). Activities were conducted at the Site by
Anaconda Minerals Company -in 1269 and 1973 to 1974. In 1969,

some waste materials were collected from the Site and placed
ineide a building that had been used for sodium dichromate
production. In 1873, in response to concerns raised by the town,
Anaconda agreed to remove approximately 100 tons of material from
the Site and to treat some contaminzted soils in place. Anaconda
removed the material stored inside the building (approx1mately
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. MVC
held the lease until it expired in 1873. 1In 1874, MVC removed
the chrome processing plant machinery, bulldings' and equipment -
from the Site. In 1881, Anaconda merged into the Atlantlc

Richfield Company (ARCO)

10. In 1860, Timberweld purchased a portion of the Site
from the Town and in 1875 leased additional property from -the
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Tcwn. During the same year, Timberweld covered the area occupied
by the chromium processing plent and sodium sulfate waste piles
with zpprcximately two feet of gravel In 1576, yellow mineral
deposite, chalacter-st ic of sodium chromate, were evident at the
gravel surface. Timberweld continues to conduct business
coperations and activities on a portion of the Site.

11. Investigztions were conducted zt the Site in 1377,
1580, 1983, end 1984 lezding to the Site being proposed for the
Nztional Pricrities List of the NCP in 1584. The Site was placed
on the NPL in. 18€6. Further studies were done at the Site-and in
19¢0 EPA undertock a removal acticn to secure the Site and to
control run-on and run-off of surface water. In 1891 EPA issued
a unilateral edministrztive order to several potentially
responsible perties cirecting that a removal action of
contaminated scil be conducted. FMC responded to the order and.
commenced full sczle so0il excavation and treztment at the Site in
June, 1663. TFMC's execution of the 5011 removal action wa
completed in 1995. .

12. FPursuant to section 105 cf CERCLA, 42 U.S.C. § 9605,
EPA placed the Site on the National Pricrities List set forth at
40 C.F.R. Part 300, Appendix B, by publication in the Federal
Register on June 10, 1966 (51 Fed Reg. 111).

Relezcse or Threaténed Release

13. In 1977, HRM Associates conducted groundwater sampling
zt the Site for both the Montana Water Quality Bureau and the
EPA. Results of the investigation revealed a hexavalent chromium
plume migrating southesst from the Site toward the Yellowstone
River. Investigations by EPA in 1580, 1283, 184, 1985, 1989 and
1992 estzblished that elevated levels of chromium were present in
the scil, surfzce water and groundwater within and adjacent to
the Site. These data confirmed continued plume movement
southeastward toward the Yellowstone River.

-14. A threat to public health or welfare or the env1ronment
is posed by the Site arnd adjacent areas to which chromium
contamination has migrated. Chromium contamination from the
chrome ore processing conducted by Mouat and other Respondents at
the Site and therezfter exacerbated by activities of other
Respondents has found its way into the surface water and
groundwater where it has been detected in elevated levels.
Currently, the primary threat is from chromium in the groundwater
medium. At the golf course pond and associated ditches,
contaminated groundwater discharges to the surface. Hexavalent
chromium in the groundwater is reduced to trivalent chromium
within the pond &nd ditch sediments, resulting in entrainment of
chromium within the sediments. Some of the pathways through
which humans could be exposed to chromium are from contaminated
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surizce water and groundwater through the direct contact and
ingestion pathways. '
Endangerment

15. The Site is locezted immecdiztely southezst of Columbus
in the flocod plzin cf the Yellowstone River, less than 0.6 miles
north of the present river chemnel. Approeximstely 1,500 people
live in the Town with residences, schoole, and businesses located
within a mile ¢f the Site. The land surface slopes gently to the
southeest end the Town'’s surface storm dérainage passes through
the Site towerd the Yellowstone River. The groundwater table
ranges from 3-11 feet below the surface of the Site, and flows
southezsterly toward the Yellowstcone River. Concentrations of
chromium in grcundwater zt the Site exceed the MCL for chromium
in drinking weter znd the state WQB-7 stancderds for chromium in
groundwater. The conteminated groundwater poses a clear threat
to potentizl human consumers. Concentrztions of chromium in
surfzce water at the Site also exceeds WQB-7 standards for
chromium in surface water.

cr

Hh N
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16. Hexavalent chromium is & hazardous substance as
defined by Compreherncsive Envirconmental Response, Compensation,
eand Lizbility Act (CERCLR) Sec. 101(14), and designated as such
under 40 CFR 117 and 40 CFR 202. Incestion of high levels of
Cr(Vl) can cavse cevere circulatory ccllapse and toxic nephritis;
it can be fztsl. Cr(VI) irritates skin and can cause ulcers.
Prolonced ceontact with Cr(VI) can cause broken skin to develop.
"chrome sores," leaving the area vulnerzble to infection.

Respondents

17. The Tcwn is one of the current owners of the Site and
hazs owned 211 or part cf the Site since 1$33. Timberweld also
owns a small western portion of the Site. .

. 18. In 1887, the Town leased the Site to Mouat. Mouat
built znd operated a chrome processing plant at the Site which
processed and converted chromium ore into a high-grade sodium
dichromzte end produced sodium sulfate wastes containing
hexavalent chromium or Cr(VI). Cr(VI) leached from the sodium
sulfzte waste piles into the surrounding soils, surface water and
groundwater. Dichromate spills occurred during normal operation
of the fzcility and added to the Cr(VI) contamination. ' Mouat
operated the plant during the period from 1358-1961.

19. At the Site, FMC operated the chromium processing plant
in conjunction with Mouat from approximately September, 1961
until zpproximately April, 1262. The chromium processing plant
processed and converted chromium ore into a high-grade sodium
dichromzte and produced sodium sulfate wastes containing
hexavalent chromium or Cr(vI). Cr(VI) leached from the sodium




culfzte waste pl es into the surrounding scils, surface water and
groundweter. Dichromate spills occurred cduring normal operation

- of the chrome processing plant end added to the Cr(VI)
contamination.

20. In 1862, MVC purchzsed the chromium processing plant
and eguipment loczted at the Site, and accuired the leasehold
interest in a portion of the Site from Mouat by &ssignment from
Mouat to MVC.

21. In 19€8, Mouat zssicned its interest in the agreements
it had with MVC to Aknaconda. In 1%8€8, Anaconda received a
complaint from the Town of Columbus concerning several piles of
chrome chemicels (epproximately 200 tons) stored at the Site.
Efter receiving the complazint, 2Znaconda placed a portion of the
piles in steel crums and stacked the steel drums near the
chromium processing plant building. The remainder cf the piles
was laid down on the ccncrete floor inside the building.
Subseguent to this effort, Anaconda observed that: (1) some of
the chrome chemicals thet had penetrated the ground where the
. piles had been lccated had again leached thrcugh to the surface;
znd (2) the chemicals stored cn the plant floor would become a
problem in the future since the building was located in a
depression end had in the past, during periods cf spring thaw or
heavy storms, accumulated up to eight inches of water on the
floor. :

22. In 1973, Anzccnda,. in response to concerns raised by
the Town of Columbus, removed zpproximately 450 tons of waste
materizl from the Site and conducted an in-situ soil treatment.
action. Initielly, an investigaticn of the contamination on the
ground surface at the Site was carried out to determine technical
and economic fezsgibility of veriocus alternate treatment methods.
After a treztment method was selected, approximately six tons of
ferrous sulfate was spread over the soil at the Site and then
turned under with a disc aznd harrow. Thereafter, approximately
500 gallons of concentrated sulfuric acid was spread over the
Site and the area was watered down and disced and harrowed.
Additicnal ferrous sulfate was added to ’'hot spots’ and the
entire area was re-watered. '

23. MVC’'s leese at the Site expired at the end of 1973 and o !
was not renewed. In 1574, MVC removed the chrome processing i
plant machinery, buildings, and equipment from the Site. ‘

24. 1In Octcber, 1980, Anaconda, as lessor, served upon MVC
its notice of termination of the lease agreements that had been
assigned to Anaconda by Mouat. This action precipitated a
lawsuit by MVC which was finally resolved against MVC by the
Montana Supreme Court in 1988. In 1581, Anaconda merged into

ARCO.
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Timberweld lezsed a pcertion of the wastern
r use in its leminzted wood products business.

ing the same yeer, Timberweld covered the azrea where the

chromium processing T end chromats weste piles had been
i eyer cof graVEI znd used the area for a

storazge yard for its finished productes. Timberweld continues to
conduct business operations on a pertion cf the Site owned by
Timberweld and continues to lezse a portloﬁ of the Site from the
Town.

v
l.'__lr“r

Response Actions

_ 26. In March 1880, EPA Region VIII's Emergency Response
Branch initizted a removal action to secure the Site and to
mitigate the threat of direct contact to hazardous substances.
ApplOlectely 1,400 feet of 6-foot industrial chain link fencing
with two 20- foot wide gates with locks were installed around the
Site. This action was completed in April, 18$0. During this
same time period, the Town, at the request of EPA’s On-scene
Cocrdinator, re-routed the drzinage ditch which had channeled
storm runcff water directly onto the contaminated soils at the

Site.

27. On September 20, 1821, the Assistant Administrator for
EFR’s Office cf Sclid Weste and Emergency Response granted -a
concistency exemption under Section 104 (c) (1) (C) of CERCLA, 42
U.S.C. § 9604 (c) (1) (C), for continued response action at the Site
in order to carry out a remcval action to mitigate the source of
grounéwater contamination and off-site migration and to eliminate
threats zssociated with curface contamination. After
negotiatlcns with potentizlly responsible parties for the Site to
carry out this removal &action failed, on November 12, 1991 EPA
iesued administrative Order for Removal Action, Docket No.
CERCLA-VIII-92-05 to FMC, MVC, Mouat, Timberweld and the Town.
FMC responded to the crder and commenced full scale soil =
excevation and treatment at the Site in June, 1993. FMC’'s
execution of the soil removal action was completed in 1995.

V. CONCLUSIONS OF LAW AND DETERMINATIONS

_ 28. Based on the Findings of Fact set forth above, and the
Administrative Record supporting this removal action, EPA has
determined that:

a. The Mouat Industries NPL Site is a “facility"'as
defined by section 101(9) of CERCLA, 42 U.S.C. §
9601 (9}).

b. The contaminants found at the Site, as identified in

the Findings of Fact above, include "hazardous
substances" as defined by section 101(14) of CERCLA, 42
U.S.C. § 9601(14).
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c. Each Respondent is & "person" as defined by section
101(21) of CERCLA, 42 U.S.C. § 9601(21).

d. Bach Respondent is lizble under section 107(a) of
CERCLA, <42 U.8.C. § 8607(a).

e. The ccnditions described in the Findings of Fact above
constitute an azctuzl or threatened "release" of a
hazerdous substance from the facility as defined by
sections 101(22) of CERCLA, 42 U.S.C. § 9601(22).

f. The conditions present at the Site constitute an
imminent and substantial endangerment to public health,

welfare, or the environment.

g. The actuzl or threatened release of hazardous
substances from the Site may present an imminent and
substentiazl endangerment to the public health, welfare,
cr the envircnment within the meazning of section 106(a)

of CERCLA, 42 U.S.C. § 9606(a).

h. The removel actions required by this Order are
necessary to protect the public health, welfare, or the
environment, aznd are not inconsistent with the NCP and

CERCLA.
VI. ORDER

29. Beced upon the foregoing Findings of Fact, Conclusions
of law, Determinations, and the Administraztive Record for this
€ite, EFA hereby orcers that Respondents comply with the
following provisions, including but not limited to all
attachments to this Order, all documents incorporated by
reference into this Order, and all schedules and deadlines in
this Order, attached to this Order, or incorporated by reference
into this Order, and perform the following actions:

: a. Notice of Intent to Comply. Each Respondent shall
notify EFA in writing within 5 days after the effective date of
this Order of its irrevocazble intent to comply with this Order.
Failure of any Respondent to provide such notification within
this time pericd shall be a violation of this Order by such

Respondent

b. Desicnaticn of Contractor, Project Coordinator, and On-
Scene Coordinster. (1). Respondents shall perform the removal
action themselves or retain a contractor or contractors to
perform the removal action. Respondents shall notify EPA of
Respondents’ qualifications or the names and qualifications of
such contractors within 20 days of the effective date of this
Order.  Respondents shall also notify EPA of the name(s) and
qualification(s) of any other contractor(s) or subcontractor(s)
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retzined to perform the removal action under this Order at least
7 days prior to commencement of such removal action. EPA retains
the right to disspprove of any, or all, of the contractors and/or
subcontractcrs retained %y the Recspondents, or of Respondents’
checice of themselves to do the removal action. If EPA
disapproves of & selected contractor or Respondent(s),
Respondents shall retazin a different contractor or notify EPA
that they will perform the removzl action themselves within 10
dzys following EFA’'s disapprcval and shall notify EPA of that
contractor’s name or RKespondents’ names and qualifications within
10 days of EPA's disapproval.

(2). Within 10 dzys after the effective date of this Order,
the Respondents chall designate a Project Coordinator who shall
be responsible for administration of all the Respondents’ actions
required by the Order. Respondents shall submit the designated
coordinator’s name, address, telephone number, and qualifications
to EPA. EFA retzins the right to disapprove of any Project
Ccordinator named by the Respondents. If EPA disapproves of a
selected Froject Cocrdinator, Respondents shall retain a
Gifferent Ercject Coordinztor and shall notify EPA of that
person’s name and qualifications within 10 days following EPA’S
disepproval. keceipt by Respondents’ Project Coordinator of any
notice or communicaticn from EPA relating to thlS Order shall
constitute receipt by all Respondents. :

(3). The EFA has designated Ron Bertram of the EPA Region
VIII Montzna Office, as its On-Scene Coordinator (0SC).
Respondents shall direct all submissions required by this Order
to the 0SC at EPA Region VIII, Montana Office, Federal Building,
301 South Park, Drawer 10096, Helena, Montana 59626-0096.

c. ¥Wcrk to EBe Perfcrmed. Respondents shall perform, at a
minimum, &ll removal activities outlined in the Response Action
‘Work Plan (RAWP) attached hereto as Exhibit A. The work to be
performed is briefly summarized below: :

(1). Groundwater znd Surfzce Water Monitoring

'\9E;E%EEEEEE_EEEEEEEEEETEEE%*EE,EEFfOrmEd semiznnually for the '
duration of the removal action at selected wells. These selected
~weélls are referred to as the Monitoring.Plan Well Network and are
-located and identified in the RAWP attached hereto as Exhibit A.
The well network includes 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 semiznnual sampling
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locations is 13. Quelity assurance/guality control procedures
are outlined in the azttached RKaWP. X complete groundwater
monitoring and sampling and analysis plan is included in the

zttached RAWP,
The groundwatef monitecring will be ccnducted as follows:

A. The Monitoring Plazn Well Network will consist of 12
wells and one surfeace water sample from golf course ditches as
identified in the attzched REZWP. The well samples will be
enzlyzed for total chromium end the surface water sample will be
analyzed for hexavalent and trivalent chromium.

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

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

met: _ .

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

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

satisfied.

(2). Institutional Controls

Institutional controls over land use and groundwater use that
have been established by the Town must be enforced. The '
institutional controls are provided for by zoning ordinance which
created a Superfund Overlay District. The institutional controls
are presented in the attached RAWP. The land use restrictions
apply only to the block placement areas and surrounding
protective buffer areas. 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 theose areas are paved or covered with gravel;
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o] require the property owner to maintain the site cover,
Grainege fzcilities, and fences; and .

e estzblish specifications for construction on the block
placement area. ' :

The groundwater use restrictions apply to the entire Superfund
Overlay District. Those restrictions prchibit new wells or other
- groundwater extraction systems and groundwater use from existing
wells or other croundwster extraction systems, except for lawn
irrigation use, use of the existing golf course pond, and
groundwater monitoring. Excevation below the groundwater table
(static groundwater level) for any purpose is prohibited except
for tempcrary excavation work necessary for construction purpcses -
including placement of foctings and utilities. Such temporary
excavation work requires a permit from the Town of Columbus. The
restricticns 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
grounuwater have not been exceeded for a perlod of three.
‘consecutive yeazrs). Lifting of the SOD groundwater restrictions
will not zpply to the Block Placement Area where groundwater
wells, or other extraction/recovery systems, will continue to be -
 prOhlb1ted in order to protect the integrity of the Block

Placement Area.

(3). Work Plazn znd Implementztion. Respondents shall
implement the RAWP &attached hereto as .Exhibit A in accordance
with the schedule set forth therein. The RAWP, the schedule, and
any subsequent modifications are fully enforceable under this
Order. Respondents shzll notify EPA at least 48 hours prior to
performing any on-site work pursuant to the RAWP. Respondents
shall not commence or undertake any removal actions at the Site
without prior EPA approval.

~ (4). Health and Safety Plan. Within 14 days after the
effective date of this Order, the Respondents shall submit for
EPA review and comment a plan that ensures the protection of the
public health and safety during performance of on-site work under
this Order. This plan shall be prepared in accordance with EPA’S
Standard Operating Safety Guide, (November 1984, updated July
1988), In addition, the plan shall comply with all current
applicable Occupational Safety and Health Administration (OSHA)
regulations; Hazardous Waste Operations and Emergency Response;
found at 29 CFR Part 1910. Respondents shall incorporate all
changes to the plan recommended by EPA, and implement the plan
during the pendency of the removal action.

(5). Quality Assurance and Sampling. All sampling and
analyses performed pursuant to this Order shall conform to EPA
direction, approval, and guidance regarding sampling, quality
assurance/quality control (QA/QC), data validation, and chain of
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custody procedures. The Respondents shall fellow the Quality
Assurance/Quality Control reguirements contzined in the attached
RAEWP (Exhibit ). I%ecpcmdents chezll vese cnly laboratories which
heve a documented Quality Zssurence Program that complies with
current EPZ guidence. The Respondents shall ensure that any
lzborateory used performs analyses acccrding to a method or
methods deemed satisfactcry by EPAR and submits zll protocols to

be used for anzlyses to EPA at lezst 320 days before beginning

anzlysis. Upon request by EPA, Respondents shall have the
lzboratory analyze samples submitted by EPA for quality-assurance
monitoring. Upon request by EFPA, Respondents shall allow EPA or
its authorized representztives to teke split and/or duplicate
samples of any samples collected by Respondents while performing
actions under this Order. Respondents shall notify EPA not less
than 10 days in advence of any sample collection activity. EPA
shall have the right to tzke any additional samples that it deems
necessary. ' '

(6) Reporting. (a). Respondents shall comply with the
repcrting requirements contained in the attached RAWP (Exhibit
A). (b). BAny Respondent and Successor in title shall, at least

30 days prior to the conveyance of any interest in real property
at the Site, give written notice of this Order to the transferee
and written notice to EPA of the proposed conveyance, including
the name and address of the transferee. The party conveying such
an interest shall require that the transferee comply with Section
VI, paragraph 29, item 4, of this Order - Access to Property and

Information.

(7). Final Report. Within 30 days after completion of all
removal actions required under this Order, the Respondents shall
submit for EPA review and approval a final report summarizing the
actions taken to comply with this Order. The final report shall
conform, at a minimum, with the requirements set forth in Section
300.165 of the NCP entitled "OSC Reports". The final report
shall include a good faith estimate of total costs or statement
of actual costs incurred in complying with the Order, a
presentation of the analytical results of all sampling and
analyses performed, and accompanying eppendices containing all
relevant documentation generzted during the removal action (e.g.,
manifests, invoices, billsg, contracts, and permitg). The final
report shall also include the following certification signed by a
person who supervised or directed the preparation of that report:

Under penalty of law, I certify that to the best of my
knowledge, after approprlate ingquiries of all relevant
persons involved in the preparation of the report, the
information submitted is true, accurate, and complete. I am
aware that there are cicrnificant: penalties for submitting
false information, including the possibility of fine and
imprisonment for knowing violations.
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d. BAccess to Property and Informetion. (1).. Respondents
shell provide and/cr obtain azccess to the Site znd off-site areas
to which access is necesszry to implement this crder, and provide
access to &ll receords and cdocumentation relzted to the conditions

at the Site and the action conducted pursuant to this Order.
Such access chzll be provided to EPA emplcyees, contractors,
agents, consultants, designees, representatives, and State of
Montana representatives. These individuals shall be permitted to
move freely at the Site and appropriate off-site areas in order
to conduct actions which EPA determines to be necessary.
Respondents shall submit to EPA, upon receipt, the results of all
- sampling or tests and zll other data generated by Respondents or
their contractor(e), or on the Respondents’ behalf during
implementation of this Order. (2). Where action under this
Order is to be performed in areas owned by or in possession of
someone other than Respondents, Respondents shall use their best.
efforts to obtzin all necessary access agreements within 30 days
after the effective date of this Order, or &s otherwise specified
in writing by the OSC. Respondents shall immediately notify EPA
if after using their best efforts they are unable to obtain such
agreements. Respondents shall describe in writing their efforts
to obtain access. EFA may then assist Respondents in gaining
access, to the extent necessary to effectuate the removal actions
- described herein, usging such means &as EPA deems appropriate. EPA
reserves the right to seek reimbursement from Respondents for all
" ccsts and attorney’s fees incurred by the United States in
obtaining access for Respondents.

e. Record Retention, Documentation, Availability of
Informaticon. (1). Respondents shall preserve all documents and
information relating to work performed under this Order, or
" relating to the hazardous substances found on or released from
the Site, for ten years following completion of the removal
actions required by this Order. At the end of this ten year
period and 30 days before any document or information is
destroyed, Respondents shall notify EPA that such documents and
information are available to EPA for 1n=pectlon, and upon
request, shall provide the originals or copies of such documents
and information to EPFA. In addition, Respondents shall provide
documents and information retained under this Section at any time
before expiration of the ten year period at the written request
of EPA. (2). Respondents may assert a business confidentiality
claim pursuant to 40 C.F.R. § 2.203(b) with respect to part or
all of any information submitted to EPA pursuant to this Order,
provided such claim is allowed by section 104 (e) (7) of CERCLA, 42
U.S.C. § 9604(e) (7). 1If no such claim accompanies the
information when it is received by EPRA, EPA mzy make it avallable
to the public without further notice to Respondent(s).

f. Off-Site Shipments. 2ll hazardous substances,
pollutants or contaminants removed off-site pursuant to this
Order for treatment, storage, or disposal shall be treated,
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stored, or disposed of at a § lity in complience, &8 dete*mlned
by EPA, with 42 U.S.C.§ $621(d) (3) and the EPA "Revised
Procedures for Implementing Off-Site Response Actions," OSWER
Directive Number ¢834.11, November 13, 1287. Regional Offices
will provide information on the acceptability of a facility under
section 121(d) (3) of CERCLA znd the zbove directive.

ci
)

g. Compliznce With Other Ieaws. Respondents shall perform:
all actions required pursuant to thig Order in accordance with
all zpplicable local, state, and federal laws and regulations
except as provided in CERCLA section 121(e) and 40 C.F.R. section
300.415(1i). In accordance with 40 C.F.R. § 300.415(i), all on-
site actions required pursuant to this Order shall, to the extent
practicable, as determined by EPA, considering the exigencies of
the situation, attain epplicable or relevant and appropriate
requirements (ARARs) under federal environmental, state
environmental, or facility siting laws. (see "The Superfund
Removal Procedures for Consideration of ARARs During Removal
actions," OSWER Directive No. 9360.3-02, August 1991)

h. Emergency Response and Notification of Releases. (1).
If any incident, or change in site conditions, during the actions
conducted pursuant to this Order causes or threatens to cause an
additional release of hazardous substances from the Site or an
endangerment to the public health, welfare, or the environment,
the Respondents shall immediately take all appropriate action.
The Resgpondents shall take these actions in accordance with all
applicable provisions of this Order, including, but not limited
to the Health and Safety Plan, in order to prevent, abate or
" minimize such release or endangerment caused or threatened by the
release. Regpondents shall also immediately notify the 0SC, Ron
Bertram at (406) 441-1150, or in the event of his unavailability,
shall notify the Regicnal Duty Officer, Prevention Assessment and
Emergency Remcval Program, EPA Region VIII, (303).293-1788, of

the incident or site conditions. . If Respondents fail to take. .
action, then EPA may respond to the release or endangerment and
reserve the right to pursue cost recovery. (2). In addition, in

the event of any release of a hazardous substance, Respondents:
chell immediztely notify EPA’'s Regional Duty Officer, (303) 293-
1788, and the National Response Center at telephone number (800)
424-8802. Respondents shall submit a written report to EPA
within seven (7) days after each release, setting forth the
events that occurred and the measures taken or to be taken to
mitigate any release or endangerment caused or threatened by the
release and to prevent the recccurrence of such a release. This
reporting requirement is in addition to, not in lieu of,
reporting under CERCLA section 103(c) and section 304 of the
Emergency Plannlng and Community Right-To-Know Act of 1986 42
U.S.C. Sections 11001 et segq. :
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VII. AUTEORITY OF TEE REFR CN-SCEWE COCRERDINATOR

20. The 0O8SC shall be responsible for overseeing the proper
and complete implementation cf this Order. The 0OSC shall have
the authority vested in an 0OSC by the NCP, 40 CFR 300.120,
including the authority to halt, conduct, or direct any action
required by this Order, or to direct any other removal action
undertzken by EPA or Respondents at the Site. Absence of the 0SC
from the Site shall not be cause for stoppage of work unless
specifically dlrected by the 0sC.

31. EPA and Re=pondents shall have the rlght to change
their designated OSC or Project Coordinztor. EPA shall notify
the Respondents, and Respondent (s) shall notify EPA: w1th1n five
(5) days before such a change is made. Notification may
initially be made crally, but shall be followed promptly by
written notice.

VIII. EXFORCEMENT: PENALTIES FOR NONCOMPLIANCE

32. Viclation of any provision of this Order may subject
Respondents to civil penalties of up to twenty-five thousand
dollars ($25,000) per vioclation per day, as provided in section
106 (b) (1) of CERCLA, 42 U.S.C. § 9606(b) (1). Respondents may
zlso be subject to punitive damages in an amount up to three
times the amount of any cost incurred by the United States as a
result of such viclation, as provided in section 107(c) (3) of
CERCLA, 42 U.S.C. § 2607(c) (3). Should Respondents violate this
Oréer or eny portion hereof, EPA may carry out the required
zctions unilaterzlly, pursuant to section 104 of CERCLA, 42 .
U.S.C. § ¢604, and/cr may seek judicial enforcement of this Order
pursuant to section 106 of CERCLA, 42 U.S.C. § 9606.

IX. RESERVATION OF RIGHTS

33. Except as specifically provided in this Order, nothing
herein shall limit the power and suthority of EPA or the United
States to take, direct, or order &ll actions necessary to protect
public health, welfare, or the environment or to prevent, abate,
or minimize an actual or threatened release of hazardous
substances, pollutants or contaminants, or hazardous or solid
waste on, &t, or from the Site. ' Further, nothing herein shall
prevent EPA from seeking legal or equitable relief to enforce the
terms of this Order, from tzking other legal or equltable action
as it deems approprlate and necessary, or from requiring the
Respondent (s) in the future to perform additional activities
pursuant to CERCLA or any cther appliczble law. EPA reserves the
right to bring an action against Respondents under section 107 of
CERCLA, 42 U.S.C. section %607, for recovery of any response
costs incurred by the United States related to this Order or the
Site and not reimbursed by Respondents.
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X. OTHER CLATMS

i e of this Order, the United States and EPA

assume no lizbility for injuries or cdam=2ges to persons oOr
property resulting from eny acts cr omissicns of Respondents. The
United States or EFA cshell not be deemed & party to any contract
entered into by the Respondents or their directors, officers,
employees, &gents, successors, representatives, assigns,
contractors, or consultants in carrying out &actions pursuant to
this Order.

35. This Order doe
(

not constitute a pre-authorization of
funds undéer section 111 (2

[
a) (2) of CERCLA, 42 U.S.C. § 9%6l11(a)(2).
36. Ncthing in this Order shall constitute a satisfaction
of or release from any claim or cause of action against the.
Regpondents or any person not & party to this Order, for any
liebility such person mey have under CERCLA, other statutes, or
the common law, including but not limited to any claims of the
United States for costs, damages and interest under section
106 (a) and 107(a) of CERCLA, 42 U.S.C. § 8e606(a) and 8607(a).

XI. MODIFICATIONS

37. Modificztions to any plan cr schedule may be made in
writing by the OSC or et the 0SC’'s oral direction. If the 0SC
makes an cral modification, it will be memorizlized in writing
within 5 days; provided, however, that the effective date of the
- modification shall be the date of the 0SC’s oral direction. The
rest of the Orcder, or ezny other pcrtion of the Order may only be
modified in writing by signature of the ARssistant Regional
Administrator for Ecosystems Protection and Remediation, EPA
Region VIII.

38. 1If Respondents seeks permission to deviate from any
zpproved plan cr schedule, Respondents’ Project Coordinmator shall
submit a written reguest to EPA for approval outlining the
proposed modification and its basis.

389. No informezl advice, guldance, suggestion, or comment by
EPA regarding repcrts, plans, specifications, schedules, or any
other writing submitted by the Respondents shall relieve the
Respondents of their okbligation to obtain such formal approval as
may be regquired by this Order, and to comply with all
‘requirements of this Order unless it is formally modified.

XII. NOTICE OF COMPLETION

4Q. When EFPA determines, after EPA’s review of the Final
Report, that &ll removal actions have been fully performed in
accordance with this Order, with the exception of any continuing
obligations required by this Order, including continued
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enforcement of institutional controls, EPA will provide notice to
the Reepondents. If EPA determines that any removal actions have:
not been completed in accerdance with this Order, EPA will notify
the Respondents, provide a list of the deficiencies, and reguire
that respondents complete the remcoval acticns outlined in the
REWP. The Respondents shall implement the remaining work
outlined in the REWP and shall submit & modified Final Report in
accordance with the EPA notice gilure by Respondents to

complete the werk in the RAWP Chall be a violation of this Order.

XITII. ACCESE 7O ADHINTSTRATIVE RECORD

41. The Administrative Record supporting this removal
action is aveilable for review at the following address durlng
normal business hours:

United States Environmental Protection Agency
Region VIII, Montana Office

301 South Park

Helena, MT S58626-0096  (406) 441-1150

XIV. QOFPCRTUNITY TO CONFER

42. Within 7 days after issuance of this Order, Respondents
mazy request a conference with EFA. Any such conference shall be’
held within 7 days pricr to the effective date unless extended by
agreement Of the parties. Zt zny conference held pursuant to the
reguest, Respondents may appear in person or be represented by an
attorney or other representative.

43, If a conference is held, Respcndents may present any
information, arguments or comments regerding this Order.
kegardless of whether a cenference is held, Respondents may
submit any information, arcuments or comments in writing to EPA
vithin 7 cdeys fcllowing the conference , or within 7 days
fcllowing issuence of the Orcder if no ccnference is requested.
This conference is not an evidentiary hearing, does not
constitute & proceeding to challenge this Order, and does not
give Respondents a right to seek review of this Order. Regquests
for a conference, or any written submittal under this paragraph,
shall be directed to Andrew J. Lensink, Enfcrcement Attorney,
Legzl Enforcement Frogram, EFA Region VIII, 999 18th Street,
Suite 500, Lenver, Coclorado, 80202, telephone (303) 312-6908.

XV. SEVERABILITY

44, 1If a court issues an order that invalidates any
provision c¢f this Order cr finds that Respondents have sufficient
czuse nct to comply with one or more provisions of this Order,
Respondents chall remain bound to comply with 21l provisions of
this Order not invalidated or determined to be subject to a
sufficient cause defense by the court’s order.
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XVI. EFFECTIVE DATE

45. This Order shall be effective 20 days after the Order
'is signed by the Assistant Regional Administrator. .

IT IS SO ORDERED

| BY:7%W . DATE: 7/22/%

Max H. Dodson

Assistant Regional Administrator

Office of Ecosystems Protection and Remediation
U.S. Environmental Protection Agency, Region VIII

EFFECTIVE DATE: ?/ /1] 5¢
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MOUAT INDUSTRIES SUPERFUND SITE
COLUMBUS, MONTANA
GROUNDWATER REMOVAL ACTION
RESPONSE ACTION WORK PLAN

1.0 INTRODUCTION

This Response Action Work Plan (RAWP) s presented as Exhibit A to the Unilateral
Administrative Order (UAOQ) for Conduct of a Non-Time-Critical Removal Action at
the Mouat Industries National Pﬁorities List (NPL) | Site (U S. Environrnentgl
Protection Agency [EPA] 1996a), which has been directed to Atlantic Richfield
Company (ARCO), FMC Corporation, Monte Vista Company,'Mouat Industries, Inc.,
Timberweld Manufacturing Co.,. and the Town of Columbus, Montana, as the
identified potentially responsible parties (PRPs) for the Mouat Industries NPL Site
(the Site). This RAWP describes the work to be performed by the Réspondjcnts under
the UAQO, and associated requirements that must be met during the perforrnance of

that work.
1.1 PURPOSE AND SCOPE

The purpose of this RAWP is to describe the work to be .performed by the
Respondents for the Site under the UAO. In general, the work to be performed
includes continuance of the existing Town of Columbus zoning restrictions for the
Superfund Overlay District (SOD) (Town of Columbus 1995), and a program of
groundWater and surface water momnitoring to verify that natural attenuation is
continuing to be effective in reducing total chromium concentrations in groundwater
and surface water at and adjacent to the Site (within the SOD). This RAWP also
describes the requirerﬁents for sampling and analysis to be conducted as part of the

monitoring plan, quality assurance and quality control (QA/QC) procedures to be




followed, criteria that must be met before the response action can be compléted,_ and
reporting requirements. The work to be performed is intended to implement the
Action Memorandﬁm for the Site (EPA 1996b), which was approved on Juné 21,
11996. The combination of relevant specifications in the UAO, the RAWP, and
Standard Operating Procedures (SOPs) to be prepared by the Respondents is intended
to meet the QA/QC r¢quirements for the planned non-time-critical remowﬂ to be
performed by Respondents. Because of the limited work required under the UAO, the
requirements stated in the UAO and RAWP, and the information feqliifed in SOPs, a

sepaiate Quality Assurance Project Plan and Field Sampling Plan will not be required.

1.2 BACKGROUND INFORMATION

The Site is located in the Town of Columbus, ‘Stillwater County, Montana. A
municipal golf course is located southeast of the Site. Past activities at the Sitg
included the processing of éhromite ore into high-grade sodium dichromate that was
sold for use as a corrosion inhibitor at the Hanford Project in Richland, Washin'gton. |
Process wastes included sodium sulfate solutions that contained sbcﬁum chromate and
sodium dichromate. Both of these chromium compounds are characterized by the
hexavalent oxidation state (Cr VI). 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.

As a result of the past chromium ore processing operations at the Site, releaseé of
chromium (in the hexavalent oxidation state) into the environment have occurred.
Remediation of chromium-comai.ning soils has been successfully cdmpleted; however,
groundwater that contains hexavalent chromium in excess of state standards s still
present below and downgradient of the site. At the golf course southeast
(downgradient) of the Site, contaminated groundwater discharges to the surface at a

pond and associated drainage ditches. Hexavalent chromium in the groundwater is
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apparently reduced to trivalent chromium within the pond and ditch sediments,
resulting in entrainment of chromium within the sediments. Chromium concentrations

in surface water within the drainage ditches also exceed state standards.




2.0 WORK TO BE PERFORMED

The work to be performed by the Respondents at the Site (the Work) will implément
the Groundwater Removal Action documented in the Action Memorandum (EPA
1996b). The Work includes continuance of the existing Town of Columbus zoning
restrictions within the SOD, and a program of groundwater and surface water

monitoring.
2.1 INSTITUTIONAL CONTROLS

Institutional controls over land use and groundWater use have been established by the
Town. A zoning ordinance was approved in Merch 1995, which _éreated_ the SOD
(Town of Columbus 1995). The ordinance became enforceable in April 1995.
Requirements of the SOD are enforced by the zoning authon’ty of the. Town. The-
SOD zoning ordinance includes both land use and groundwater use restrictions. The
SOD rec’;uirerﬁents are summarized below. The entire Or.dinance 18 attéc_hed to this

RAWRP as Attachment A.

The land-use restrictions apply only to the block placement areas and surrounding

protective buffer areas (Figure 1). The land-use restrictions are as follows:.

. prohibit excavation into blocks of treated soil buried at the Site;
e limit vehicle loads on the graveled portions of the block placement area;.

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

e require the property owner to maintain the site- cover, dramage facilities, and
fences; and

o establish specifications for construction on the block placement area.

The groundwater use restrictions apply to the entire SOD (Figure 1). Those
restrictions prohibit new wells or other groundwater extraction systems and prohibit

groundwater use from existing wells or other groundwater extraction systems (except

4




for lawn wngation use, use of the existing golf course pond, and groundwater monitoring).

Excavation below the groundwater table within the SOD is also controlled.

As part of the work to be performed, the Town of Columbus will continue to enforce the
SOD zoning restrictions unti] the criteria of Section 5.0 of this RAWP have been achieved
and EPA has given written approval to the Town that the SOD groundwater restrictions
can be lifted. Lifting of the SOD groundwater restrictions will not apply to the Block
Placement Area where groundwater wells, or other extraction/recovery systems, will
continue to be prohibited in order to protect the integrity of the Block Placement Area.
The SOD ordinance cannot be amended, suspendéd; .or otherwise rendered ineﬂ"ectivg
without the prior written approval of EPA. Once the criteria of Section 5.0 of this RAWP-
have been achieved, any written approval by EPA to lifi or otherwise modify the SOD
groundwater restrictions will not reqﬁire that the SOD groundwater festﬁctions be lifted
'or-otherwise modified. The Town can continue to enforce the SOD groundwater
restrictions, solely on its own authority, even after EPA .has' granted approval to Lft the

restrictions.
2.2 GROUNDWATER MONITORING

Groundwater monitoring will be performed semiannually for the dﬁratidn of the removal
action at selected wells. These selected wells are referred to as the Monitoring Plan Well
Network. The proposed wells include one upgradiem well (RMIS-1), five wells witl-l.in"t.ﬂé -
plume (RMIS-4, RMIS-6, MIS-11A, MIS-15, and MIS-16), three wells .lat.e.ra]ly adjacent
to the plume (R-1, RMIS-7, and RMIS-9), and three wells near the leading edge of the
plume as defined by the groundwater staﬁdard of 0.1 miligram per liter (mg/L) (MIS-12,
MIS-13, and MIS-14). Figure 2 illustrates the proposed long-term.mo_nitoring locations of
the Monitoring Plan Well Network. All groundwater samples will be analyzed for total
| - chromium in filtered and unfiltered samples. Proposed sampling procedures and related
QA/QC procedures are outlined in Sections 3.0 and 4.0 of this RAWP. The Monitoring

Plan Well Network will be sampled semiannually for a minimum of five years.




2.3 SURFACE WATER MONITCRING

A surface water sample will also be collected semiannually to evaluate changes in
surface water within the golf course ditches. The surface water sample will be
collected at the approximaté Iocatidn GDSURF-1 indicated in Figure 3. The surface
water sample will be analyzed for both total chromium and Cr VI in filtered and

unfiltered samples.




3.0 SAMPLING AND ANALYSIS PLAN

These procedures are intended to provide general guidance for field sampling
personnel to prepare for and execute the groundwater and surface water monitoring
program at the Site. The objectives of this work are to provide groundwater and
surface data of sufficient quality to demonstrate that natural attenuation is continuing
to be effective in reducing total chromium concentrations in groundwater and surface
water at and adjacent io the Site (within the SOD). The principél data quality
objective (DQO) is to provide data suitable for comparison with the criteria for
completion of the response action (Section 5.0 of this RAWP). Thus, an appropriate
monitoring network, specific analytical methods and reporﬁng limits, sampling
procedures, and appropriate quality control and documentation requirements are

sélecte_d to meet the DQO.

Sectioﬁ 3.0 discusses preparing for and conducting field activities and séinpling
procedures. Section 4.0 discusses associated QA/QC requirements an_d' proc_edﬁres.
Section 6.0 discusses data management requirements. The .van'oils forms, check lists,
samp]e'labels, and similar information included in the attached ﬁgufes and table.'s were
“excerpted from Appendix G of the Engineering Evaluation/C_ost Analysis (EE/CA)
Repert (Baker 1996). These or similar forms, check lists, and labels niéy be used to
document monitoﬁng activities. Any alternates to these forms, check lists, or labels |
‘that are used should provide essentially the same- information as those_included with

this RAWP.

For the sake of generality, the procedures outlined in Sections 3.0 and 4.0 of this
RAWP anticipate that Respondents may contract with an offsite firm té conduct the
sampling acﬁvities, while also designating local personnel (e.g., Town erﬁployges) to
coofdinate, assist, or perform the sampling activities. In Sections 3.0 .and 4.0, the
terms “Project Manager,” “Field Team Leader,” “QA Officer,” and “Equipment
Manager” refer to personnel of such an offsite firm, while the tefm “Site Contact” -

refers to such local personnel. If the sampling activities are to be performed by local
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personnel (such as Town employees), .it 18 presﬁmed that such personnel have the
requisite training and experience to fulfill the requirements of this RAWP. Within 10
days of wntten request from EPA, Respbndems shall provide EPA with acceptable
.documenta-tion that any or all personnel zssigned to the Work have had adequate
training in sampling, sample preservation and packaging, sample 5hipment and
del.ivery, health and safety procedures, QA/QC procedures, and any other activities
required by the Work. In addition, within 10 days of a written request from EPA,
Respondents shall provide EPA with aéceptable documentation regarding the roles,
responsibilities, and authorities of the team members (e.g., “Field Team Leader”)
mentioned in this section, or their functional equivalents.. In particular, the “QA
Officer” should be ind-epeﬁd—ent of the “Field Team Leader” '(e.g., by rep(')'rt“ir'i'g directly
1o the “Project Manager” or the Project Coordinator defined in the UAO).

Within 20 days of the efiective date of the Order to which this RAWP is attached, -
Respondents will submit for EPA review and comment copies of Standard Operating
Procedures (SOPs) for implementing the Work outlined in this RAWP. Such SOPs
will be in substantial conformance with the requirements of Sections 3.0 and 4.0 of this
'RAWP. Respondents shall incorporate all changes to the SOPs recommended by
EPA.

3.1 PREPARATION FOR FIELD ACTIVITIES

Preparation for sampling must involve three elements. First, sampling activities must
be closely coordinated (both techmiques and schedule) with analytical laboratofy
personnel so that the project activities proceed without uncertainty and delay that can
contribute to the loss of sample integrity. Secbndly, all necessary equipment and
forms must be gathered. Thirdly, all sampling personnel should be thoroughly trained
in the operation of all sampling equipment, precautions to avoid sample and bottle
contamination, operation of field water-quality testing equipment, record keeping

procedures, and other procedures unique to the facility.




The following procedure is to be initiated approximately two weeks before the
scheduled sampling trip to Columbus. It is the responsibility of the appointed Field
Team Leader to certify that each task has been completed. To ensure that no items
have been omitied, a “punch list” of office activities will be used as a basis for
directing preparatory activities needed before field activities can occur (Table 1). It
will be up to the Field Team Leader, unless otherwise specified, to initial each
‘completed task on the'punch list to ensure that no steps are overlooked. The

following paragraphs detail the required sampling preparation activities:

3.1.1 Schedule

The Project Manager or Field Team Leader should notify the appropriate Site Contact
approximately 14 days before the scheduled sampling trip, provide the Site Contact
with the names of the personnel to be involved, and the estimated arrival time of the
sampling crew. The Field Team Leader should confirm arrangeménts’ and request
weather and site conditions information approximately two worki.n_g"'days before

arriving.
3.1.2 Schedule with Laboratery

The Project Manager or Field Team Leader should notify the labqratéry about the
scheduled sampling trip approximately 14 days before deparruré to arrange for the
pick-up (or delivery) of the appropriate type and ﬁumber of sample containers and -
shipping cqolers and to bnef laboratory personhel on the anticipated date and time that
samples will be delivered. Table 2 is a list of anticipated parameters,.volume of sample
required, container type, preservative, holding times, analytical methodS,Z and detection
levels. The Project Manager or Field Team Leader will specify the anticipated number
of sampling sites (13), parameters to be measured at each site and the nﬁmber of extra
bottles needed for QA testing to the laboratory manager so that the proper number of
bottle sample preservations and shipping containers are prepared: Additionally, the

Project Manager or Field Team Leader must specify the quantity of léboratory.-




supplied distilled and deionized water (needed for preparing field blank samples) to the
laboratory manager. After sample bottles and shipping containers are received, it is
the Field Team Leader’s responsibility to check that the proper type and number of

containers have been supplied.

3.1.3 Assemble Equipment

The Project Manager or Field Team Leader then mﬁst assemble all necessary
equipment. Table 3 is a checklist that can be used to help in assembling equipment for
sampling at the site. The equipment checklist must be completed by the Field Team
Leader in preparétion for each sampling round. This checklist should be updated as

1

éppropﬂate.

3.1.4 Prepare Meter Calibration’

Field meters to be used during sampling, speciﬁ.cally the field thermometer, pH,
specific conductance and turbidity meters, must be checked against laboratory meters
to ensure proper calibration and precision response. The Equipment Manager (or
designated alternate) will perform this activity.  In addition, pH buffer solutions,
specific conductance standard solutions, and turbidity standard solutions to be used to
field calibrate the field meters must be laboratory tested to ensure their accuracy. Thé
preparation date of standard solutions must be clearly marked on each of the
containers to be taken into the field. Apbropr‘iate new batteries must be purchased and
kept with the meters to facilitate immediate replacement when necessary in the field.

Other spare equipment needs are l.isted_in Table 3.

3.1.5 Test Equipment Operation.

Each piece of equipment to be used during the field sampling must be examined to
certify that it is in operating condition. This includes checking the manufacturers’
operating manuals to ensure that all maintenance items are being observed. Field notes

from previous sampling trips should be reviewed so that any prior equipment problem
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notations are not overlooked and so all necessary repeairs to equipment have been

cartied out.

3.1.6 Assemble Forms and Log Book

The Project Manager or Field Team Leader must assemble all necessary fofms
including the field log book (or field log form), field activities trip report form
(Table 4), chain-of-custody records (Figure 4), and samplé analyses request forms
(Figure 5). The field log book is a bound, consecutively paginated notebook used to |
record ﬁeld. data measurements and observations. Along with the '.chain-of—custody
and sample analyses request, it serves as the permanent record of data collected during
the sampling trip. Field forms may be used in lieu of a field log book. Use of a master
field log bopk that cross-references the other individual forms used in the field is
preferred. In this way, the master field log book would describe the information (e.g.,
field meter czlibration date) that is detailed on the other forms, without duplicating the
information on the cross-referenced forms. The field log book and other forms should
be filled out as completely as possible before mobilization to the field. Entries into the

field log book or field forms must be made in waterproof ink.

3.1.7 Label Bottles

' To minimize delays in the field and serve as a check on the completeness of the safnple
containers that were provided by the laboratory, bottles should be prelabeled in the
office to the extent possible. Before the sampling trip, sample bottle labeling will be
accomplished using preprinted sticky-back labels. - The information that will be given
on the Iabel will include the site name, a sample number, analyses requested,
preservative, date and time of sample collection, company affiliation(s) and telephone
number(s) of sampler(s), and the sampler’s initials. The Speciﬁé well will not be
identified. After the labels have been marked, they will be taped over with clear tape

to prevent the label from peeling off due to contact with water and ice in coolers. The
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field log book or field form will contain the cross-reference of sample number versus

monitoring well number.

Sample bottles shell contain the appropﬁate preservative(s) before departing the .
laboratory. The Laboratory Manager shall coordinate this so that sample containers
are sealed and elso labeled as containing the proper preservative. Alternatively, the
laborétory may provide preservatives in premeasured vials, so that a proper quantity of

- preservative can be added to the sample while onsite.

3.1.8 Review Sampling Procedures

Within one week before the scheduled sampling tnp, the Field Team Leader or Prdject
Manager will assemble the field sampling crew and review the requirements of this
manual and sampling procedures to be used. Before this meeting, the Project Manager
and Field Team Leader shall review and discuss previous sampling trips to the facility

and identify areas of concern or techniques to be used at the site.

3.1.9 Prepare Activities Punch List

The final step in the preparatory activities procedure will be for the Project Manager
and Field Team Leader to review the Pre-Field/Office Punch List (Table 1) and the
Field Team Leader to sign and date this form. The punch list will then be placed in the

project files.

3.2 GROUNDWATER AND SURFACE WATER SAMPLING

The sampling procedure and sequence to be followed at the Site are summarized
below. Note that all field measurements and observations must be entered into the
field log book or field log form in waterproof ink while at each well. Plastic sheeting

- will be placed on the ground at the well head before initiating sampling activities.
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3.2.1 Data Records

Information recorded at each sampling site will vary, but shzll, at a minimum, contain

the following details:

¢ sampling date and time;
¢ sampling location and identification number;

¢ legibly printed names of field crew present at the site, including company
affiliation(s) and telephone number(s);

¢ brief description of weather conditions;
e measured well depth (for groundwater samples);
¢ measured groundwater levels (for grouridwéter samples);
e well evacuat_ion' and pﬁmping details (for groundwater samples);. :
e estimate of stream depth and flow rate (for surface water samples);
o the following field water-quality measurements:

~ pH;

— specific conductance;

~ turbidity; and

~ water temperature;

e sampling remarks and observations, such as color and odor of sample;

e documentation of QA/QC sample collection (e.g, field blank and duplicate
samples);

o field meter calibration records;

¢ dewviations from approved procedures, reasons for deviation, and corrective actions
to avoid further deviations (if needed); :

. s.ample preservatives;
o required parameters, detection levels, and analytical methods;
° samp'le shipping and custody details; and

e other pertinent information.

These data will be recorded in the field log book, field log form, or on the various

forms provided herein (i.e., Table 4 and Figures 4, S, and 6).
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3.2.2 Czlibration and Use of Field Meters

All field meters should be calibrated in accordance with the eppropriate -instructions.in
the operation manuels. Copies of the operation manuals shall be provided for EPA
review and approval along with the SOPs noted in Section 3.0 of this RAWP. The
following briefly describes typical requirements for calibration of pH, specific
conductance, temperature, and turbidity meters. Calibrations must be performed aﬁd
recorded before making any sample measurements. Specifications for the range and
accuracy of field meters are guidelines only. Meters with alternate ranges and

accuracies may be approved by EPA.

The pH meter should have a range of zero to 14 standard units (SU) and an accuracy
of 0.1 SU. The pH meter standardization must be conducted at least once each day
using three different pH buffer solutions (e.g., 4.0, 7.0, 10.0 buffers). In addition to
the daily standardization with three buffers, the meter also needs to be rechecked
throughout the day against a single bufler (typically the 7.0 buffer) near the expected
pH of the samples. This will help monitor drift of the meter. This check against a
single buffer should be performed before using the meters at each sarnﬁling'location _
(monitoring well or surface water location). The probe must. be rinsed thoroughly
between buffer measurements with distilled water and again after -”the check is
completed. The source and pH of the buffer solutions that were used must be
recorded in the field log book or on field forms. The pH meter standardization will be
checked before use on a water sample by selecting a pH buffer solution in the expected
pH range of the well water samples and taking 2 measurement. If the réading deviates
from the known value of the buffer by more than 0.1 SU, the insfrument will be
restandardized as described above. If unacceptable deviati'ons_, still occur, the

operating manual will be consulted for the remedial course of action.

The'speciﬁc conductance meter shall have a range of zero to 5,000 micromhos per
centimeter (umhos/cm) and an accuracy of 0.5 percent of the maximum reading. The

specific conductance meter 1s less likely to exhibit random fluctuations and will only
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r_equire a daily check against a standardized solution. Note that the specific
conductance Is temperature-dependent; therefore, meter readings must be corrected to
25 degrees Celsius (° C) unless the meter used provides internal temperature
compensation. Correction factors are included as Teble 5, Specific Conductance
Conversion Table, and can be applied to YSI S-C-T type meters or their equivalent.
The probe must be thoroughly rinsed with distilled water after each reading. In
addition to daily checks of the conductivity readings, the temperature readings must
also be checked dajly. This is accompﬁShed by taking a temperature reading of the
standard solution with both thé conductivity probe and a mercury thermometer. The

temperature thermistor shall have a range of -2 to +50° C and an accuracy of 0.1° C.

The turbidity meter shall have a range of zero to 500 nephelometric turbidity units
(NTU)' and an accuracy of 1 NTU. The turbidity meter may require. primary and
secondary calibration steps. The primary calibration should be done before entering
the field using “pﬁmary'standafds.” The Equipment Manager or designated alternate
should perform these activities in accordance with the manufacturer’s instm_ctions.
Secondary calibration steps will be conducted in the field in accordance with
manufacturers’ instructions. Secondafy calibration should be performed before using
the meters at each sampling location. The meter should not be used if temperatures
are at the freezing point of water. The field standards must not be allowed to freeze.
If required by the manufacturer’s instructions, secondary calibration will require that
the same standards be used ihat were used during the primary calibration. Some
meters may require a zero calibration with distilled or deionized water and a span
calibration with a prepared standard. These calibrations should be performed as both

primary and secondary calibrations as described above.

Before using the meters at each sarﬁpling location, double-check the “range” settings
“on the meters before recording each reading, and record the temperature of the sample
for adjustment of specific conductance to 25° C. Record pH values to the nearest
one-tenth of an SU, temperature to the nearest one-tenth of a degree Celsius, turbidity

to the nearest two significant digits NTU, and specific conductance in pmhos/cm to
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two significant digits (after conversion to 25 °C). Convert the specific conductance

readings to 25° C using Table 5 unless the meter used provides internal temperature

compensation.  Samples should be warmed to a temperature above 10° C (if

necessary) before meking any specific conductance readings.

3.2.3 Water Level and Well Depth Measurements

The following procedures describe the data needed to estimate purge volumes before

the well is sampled and to provide guidelines for QA/QC:

L2

10.

Before mobilization, batteries should be checked for charge in all meters and
meters should be checked for defects and any possible need for repair:

Rinse the probe and electric “tape” (or wire) of the water level meter with distilled
water (this should be performed before the first well and after each measurement).

‘While holding the electric water level meter reel atop the well casing, lower the

probe grzdually into the well until the indicator shows contact with the water
surface (depending on the unit, this could be a light, alarm, or both).

When the zlarm sounds, note the reading where the tape meets the top of the
surveyed casing (TOC) to the nearest hundredth of a foot (0.01 feet)..

Draw the probe a few feet up the well casing and repeat steps 3 and 4 until 2
relizble reading is obtained and record this reading in the field log book or form.

To locate the well bottom for volumetric purge calculations, lower the water level
probe or weighted tape measure slowly down the middle of the well casing.

When the probe is felt to hit the well bottom, or the tape slacks not:ceably, draw
the tape up slowly until it is taut again.

Note the reading on the tape (to the nearest 0.1 feet) at TOC when the tape is taut
at the well bottom. If a water level probe is used for the depth measurement,

determine the distance from the bottom of the probe to the rneasunng point on the
probe. Add this distance to the total depth. '

‘Record this value in the field log book or form and rinse the weighté’d tape and/or

probe with distilled water after removing it from the well.

Subtract and record the difference in feet between total well depfh (including
stickup) and depth to groundwater (including stickup) to determme ‘saturated
column thickness” in the well. '
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3.2.4 Field Data Measurements and Well Purgihg'

Remove stagnant water contained in the well casing. Purging and sampling should
generelly be conducted using dedicated discharge tubing znd a peristaltic or other
- appropriate pump, or as otherwise appropriate (e.g., residential well pumps and
piping). Turbidity, pH, specific conductivity, and temperature measurements will be
takeh throughout the pﬁrging period. Purging will continue until: (1) successivé pH
values vary no more than 0.1 SU, (2) specific conductivity and turbidity va.r.'y_less' than
10 percent, (3) temperature varies less than 1 °C, and (4) at léast three well volumes
have been purged. Stabilization of purge parameters will be demonstr.ate'd over the
end points of successive saturated borehole volumes with readings recorded éﬁer
approximately each borehole volume is evacuated. When the purging criteria are
satisfied, sampling will proceed. If field parameters have not stabilized after three
borehole volumes have been purged, two additional borehole volumes will be purged
before samipling proceeds. Readings of field parameters will continue to be recorded

after approximately each borehole volume is evacuated.

At a miumum, three well volumes will be evacuated before sampling with the pump,

using the following formula:
V=X (D - M)

Where:
V = Volume in gallons (3 well volumes)
D = Total well depth (in feet) below the top of the casing
M = Depth (in feet) to water below the top of the casing
X = Multiplication factor
= [(3)(7.48) T/ 144][r’ + n(r,’ - ©%)], where 1. is the wéll scréén radius in

inches, 1y 1s the borehole radius in inches, and # 1s the porosity of the well
filter pack. '

17




In the case of very slow recharge wells, the wells will be completely evacuated one
time before sampling. Sampling will proceed when the well recovers suf'ﬁciently.
Purge water will be containerized and properly dispesed of as described in Section 3.5
of thus RAWP. Teke field meesurements for each purge sample of turbidity, pH,
specific conductance and témperaﬁlre, following manufacturers’ instructions. Use
wide-mouth containers (ninsed thoroughly with well water) or alternate. sample
container. Record values in the Iog'book or on a form such as the groundwater

monitoring data sheet (Figure 6).

3.2.5 Groundwater Sample Collection

Sampling will be accomplished immediately after purging directly from the pump
“discharge or bailer. Samples collected with the pump will be collected directly from
the discharge hosing and placed into the prelabeled/preserved bottles. Samples
collected with the pump that require filtering (for dissolved metals only) will be filtered
through new in-line 0.45 micron filters, and the filtered water will be placed directly in
the appropriate bottles (except that the first portion of filtered water will be discarded
.to rinse the filter). If in-line filters are not used, the filtration will be accomplished as

discussed below.

For wells that are sampled with a bailer, samples will be placed directly into the
prelabeled/preserved bottles by pouring the water directly from the bailer or by using a
bottom-emptying device for the bailer. Also; an apprbpriate number of
decontaminated, large glass or plastic bottles will be filled and used for temporary
holding so that filtenng (for dissolved metals) may be accomplished as soon as
possible in the field. These temborary field bottles will be thoroughly decontaminated
before use, using steps described in Section 3.2.7. Lastly, these temporary bottles will
be rinsed with the well water-before filling. Waste decontamination and rinse water

will be disposed of as descnbed in Section 3.5 of this RAWP.
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After sample collection, the contents of the temporax. ' containers (collected from slow
recharging wells) must be filtered. It will be essential that access to an electrical outlet
or an electric generator be available so that the sample filtration process can be
conducted using a penstaltic pump and in-line filter.  Water thaet was temporarily
placed in the bottles will be pumped out of the bottles through a new in-line 0.45-
micron membrane filter and placed in the appropnate preserved sample éontainers
(ekcept that the initial filtered water will be discarded). The peristaltic pump hosing
(for those @ells not heving dedicated hosing) or bailer will be deco-ntaminated between
samples using methods described in Section 3.2.7 of this RAWP. Alternate methods
of filtering samples may be préposed in the SOPs, as long as samples are 'ﬁlter_ed

through a 0.45 micron filter.

On]y samples submmed for dissolved chromium nnalyses will be ﬁltered All other

analyses (total chromium) will be performed on unﬁltered samples. |

3.2.6 Surface Water Sample Collection

A grab sample will be collected by immersing a pond dipper, ﬁveighted sampler, or
glass or nalgene beaker directly into the water of the ditch, near midstream. Care shall
be taken to minimize sediment disturbance while collecting surfaée_ water samples.
Sample bottles or beakers that do not contain preservatives shall be rinsed at least
once with the water to be sampled before collecting the sample. Measurements for
temperature, pH, turbidity, and specific conductance shall be collected immediately

afier collecting the sample for laboratory analyses.

3.2.7 Sample Storage

All sample containers, except preserved metals bottles, must be immediately put on ice
afier filling and kept at approximately 4° C until analyzed. Samples should be stored

in accordance with custody procedures (Section 4.2).
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3.2.8 Decontzmination

Decontamination will be required for all rendediczted sampling equipment that

comes in contact with the samples, using the following steps:

1. Wash with a solution of distilled water and a nonphosphate detergent such as
Alconox, Liquinox, or equivalent.

2. Rinse with distilled water.
3. Rinse with dilute nitric acid.

4. Rinse at least three times with distilled water.

Waste decontamination water will be disposed with the purge &s described in Section

‘3.5 of this RAWP.
' 3.3 POST-SAMPLING ACTIVITIES

The post-sampling activities center around delivering samples to the laboratory for
analysis, end placing the necessary documentation of the sampling trip in the project
files. In zddition, sampling equipment and field meters must be properly stored and

any required maintenance and/or repairs performed.

3.3.1 Delivery of Samples to the Laboratory

Afier the samples have been collected, it is the responsibility of the Field Team Leader
to arrange their delivery to the laboratory and ensure that the proper chain-of-custody

1s documented.

Samples should be properly packed in coolers or other shipping containers to -prev'ent'
breakage during 1ranspoﬁ handling. Additionally, ice used to cool samples should be
placed in garbage bags before the samples are placed in the coolers to limit the amount
of moisture in contact with the bottle labels. Because samples will be invalidated if

custody seals are not intact, it is a good precaution to put the samples into a heavy-
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duty plastic beg (e.g., clean garbage bag) liner in the shipping container and also seal
thjs'bag with a signed and dated custody seal. Then, if the sezls on the outside of the
shipping container are inadveriently dameged during shipment, 2n intact liner bag and
custody seal wouid suill provide evidence of sample custody. Shipping containers must
either be locked or sealed securely with fiber tape, duct tape, or other appropnate
means to prevent tampering and avoid accidental opening during transit. Additionally,
signed and dated custody seals should be placed over the shipping containers if they
are not in the custody of the sampling crew or the laberatory (e.g., if the samples are

shipped via overnight express air freight).

The samples will be transported by one of two methods. They may be shipped via
overnight express a1rJ freight or by land transport, in sezled coolers containing ice. The
original copy of the chain-of-custody form and sample ana]ys.es request will be placed
within one of the coolers in a .waterproof bag if shipped in this manner. Altematély,
the samples will be transpox‘ied directly to the laboratory by the sampling or laboratory
personnel. On delivery, date and time of custody transfer will be recorded along with
the temperature of the cooler contents. The original copy of the custody form and
analyses request sheet will remain with the samples until completion of ana]y'ses.. The
mode of sample transport selected for surface water samples shall e'nsurc:"t_hat the 24-

hour holding time limitation for hexavalent chromium analyses can be met.

The Field Team Leader must contact the Laboratory Manager and provide him (or
her) with the way bill number and expected date and time of the arrival of shipped
samples. The Field Team Leader must also inform the Laboratory Manager as to the
expected time of delivery for samples transported to the laboratory directly by the

sampling team.

3.3.2 Record Keeping

Upon returning to the office, the Field Team Leader must take the following actions:
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- ¢ Check the accuracy of all field calculations (e.g., groundwater elevation and
specific conductance).

s« Prowvide copies of the field log book pages or forms for the project file and Project
Maneger. The field log book must be stored in a secure area for safekeeping.

¢« Photocopy the Field Activities Trip Report and provide copies to the Project
Manager. The onginal copy must be placed in the project files.

¢ Copies of the chzin-of-custody record and sample znalyses request plus the way
bill or other trensfer documents must be placed in the project files. Copies will
zlso be provided to the Project Manager. The onginel chain-of-custody form and
sample analyses request must zlso be placed in the project files, when received
from the laboratory. '

2.3.3 Equipment Maintenanc_e '

Afier transport from the site, sampling gear and any other equipment used must be
checked to ascertain its condition. All necessary repairs and maintenance items as
speciﬁéd by the equipment operating manual must be pursued 2s soon as possible after
return to the office. The Fiéld Team Leader must prepare a list of items to be
addressed before the sampling equipment 1s ready to be taken into the field again with
the recommended course of action necessary to prepare the equipment for the next
trip. FParticular attention must be taken to replenishing expendable supplies and
replacing. spare parts used during the trip. The Field Team Leader and/or Equipment.
Manager will be responsible for overseeing equipment repair and replacement

activities.
3.3.4 Field Activities Trip Report -

The Field Activities Trip Report 1s to be used to record new developments at the Site,
note observations and sampling problems, and serve as an agenda for discussions
between the Site Contact (or other appropriate personnel) and the Field Team Leader.
- The report also should be reviewed by the Field Team Leader and Project Manager in
preparation for the next sampling trip (see Section 3.1.8). Table 4 is the Field

Activities Trip Report form.
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If the Project Manager and Field Team Leader determine that significant changes (i.e.,
changes that mey affect the quelity/uszbiliry/interpretation of the data) to the SOPs are
required, the proposed changes must be submitied to EPA for approval no less than 30

deys before the sempling round in which changes zre proposed to be implemented.

3.4 ANALYTICAL REQUIREMENTS

Groundwater samples will be anzlyzed for total chromium by Method SW7191.
Surface water semples will be znalyzed for total chromium by Method SW7191 and
for hexavelent chromium by Method SW7196. For surface water Samples, trivalent
chromium will be estimated as the difference between total and hexavalent chromium,
Requirements for sample volume, containers, preservation, detection limits, and
holding times are summarized in Table 2. Respondents wall contract with an
appropriate anelytical laboratory éapable of performing the required analyses,
achieving the detection limits, and meeting the holding-time requirements, subject to

the conditions of Section VI, Paragraph 29(b)(1) of the UAOQ..
3.5 WASTE MANAGEMENT

During the field activities to be conducted under this RAWP, two types of waste
materials will be generated: (1) purge water duning sampling from monitoring wells
and (2) liquid wastes from decontamination of equipment. These waste materials must
be properly stored in an appropriate container with appropriate labeling (e.g., dated)
until receipt of analytical data from the monitoring program. Based on the analyticé.l
and QA data, the containerized wastes will be classified as either hazardous or
nonhazardous according to Resource Conservation and Recovéry Act (RCRA)
Subtitle C. Waste storage and handling must be performed in compliance w1th all
applicable local and federal regulations in accordance with Section VI, Paragraphs
29(f) and 29(g) of the UAO. For example, regulations regarding maximum storage

time must be observed.
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4.0 QA/QC REQUIREMENTS

QA/QC requirements for the Work shall be consistentl with those specified for
‘Definitive Data according to Data Quality Objectives Process for Superfund (EPA
1993). This data category is generally consistent with the older data use objective
QA3 in Quality Assurance/Quality Conirol Guidance for Removal Activities (EPA
1990) and EPA Contract Laboratory Program (CLP) Level IV data (EPA 1994). The
QA/QC requirements specified and referred to in this RAWP are generally consistent
with requirements for .all three data categories, although they are intended to ensure
consistency'with the Definitive Data catégory. Additional site-specific requirements

for the Work are described beloW. _

4.1 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES |

Only one equipmeni rinsate blank will be taken during each sampling event, because -
most wells will have dedicated sampling equipment. This sample will be taken to -
ensure proper cecontamination techniques were used to clean nondedicated sampling
equipment beﬁvcen monitoring well sites. The analytical laboratory will prbvide an
adequate supply of distilled and deionized water to prepare the equipment rinsatg
) samples. Afier decontamination of the sampling equipment, the distilled and deionized.
water will be taken through all sampling sf_eps (i.e., contact With the appropﬁate

- sampling equipment, filtering, pres_ervation, and-analysis).

A duplicate sample (one for every 10 groundwafer or surface water samples) will also
be éollected (as appropnate) at one or more of the sampling locations and will be used
as a check on the variability of ‘the laboratory analyses. .Because 12 groundwater
. samples and one surface water sample will be collected each sampling round, three
duplicate samples (fwo groundwater and one surface water) will be reqhired for each
- sampling round for filtered samples and three duplicate samples (two groundwater and
‘one surface water) will be réduired for unfiltered samples. The laboratory will be

unaivare which samples are the duplicate Samples, because samples are only identified
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with an arbitrary sample number and not a well number. Any duplicate sample must
be prepared using equivalent proporniions of water as found in the onginal sample, and
should be taken from as near the same general subsample of water that was used for

the onginal sample, as practical.

The analytical laboratory will require additional sample volumes for internal QC
requirements, such as matrix spike analysis, 2s specified by the analytical methods
being implemented. The field team will need to coordinate with the laboratory to
define the volumes, labeling, and frequency of collection of samples for such internal

QC. For example, it may be appropriate to merely ensure that enough volume of each

sample is collected for sufficient volume 1o remain afier sample analyses.for QC ... ...

purposes. On the other hand, the laboratory may require that separate'sarnples be
collected. The collection of such samples for QC analys.es Should bé described in the
SOPs required by Section 3.0 of this RAWP, or described in the changes to SOPs
required by Section 3.5.4 of this RAWP.

4.2 CBAIN-GF-CUSTGDY RECORDS

Chain-of-custody records mus.t_ be completed at the time of sampling (see Figure '4). '
The following chain-of-custody procedure must be implemented by the Field Team
Leader to ensure sample integnty. The chain-of—custody form and sample analyses
request form document specific details conceming_numbers and types of bottles
obtained for each sample; sample preservation details; schedul’ir.lg and personnel
involved; custody details; and analyses requested. Figures 4 and 5 are examples of a
custody form and analysis requeét form, respectivély. Additionally, signed and dated
custody seals should be placed over the shipping containers if they are not in the

custody of the sampling crew or laboratory (e.g., if the samples are shipped via

overmight express air freight).
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4.2.1 Custedy Definition

The samples are under custody of the Field Team Leader when one of the following

conditions exists:

e Theyare in his (or her) possession.
¢ They are in view zafter being in possession.
¢ They are locked up or sealed securely to prevent tampering.

o They are in a designated secure area.
4.2.2 Custody Transfer

When samples are transferred in possession, the individuals relinquishing and receiving
will sign, date, and note the time.on the form. Also, individua_ls reéeiving the sample
shipping containers should note whether the .custody seals on the shipping containers
and any intenor liners have been broken. If the seals are brokéﬂ, it should be
determined who was responsible for the breakage and why the seal was broken. .If'_the

seals are broken, the samples will be invalidated and resampling will be required.

If samples are shipped, the Field Team Leader will note the method of _shipmént and
courier name in the custody transfer section of the form. The Field Team Léa_dér will
keep a copy of the way bill and attach it to his (or her) copy of the custody form, to be

placed in project files on return of the sampling crew to the office.

4.2.3 Chain-of-Custody Form Copies

The original of the chain-of-custody form and analysis request form must accompany.
the samples at all times after collection. A QA review of the documentation will be
conducted in the field by the Field Team Leader or designate. Any mistake will be
corrected by the sampler by making a line through the mistake and prin'ting th_e correct
information next to it. The sampler will also initial and date the correction. A black

waterproof pen will be used on all sample documentation. If the sample
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documentation is acceptable, the samples will be shipped to the laboratory or will be
kept by the samplers for field tests. The Field Team Leader must keep a copy of the
forms and place them in the project file immediately afier the crew returns to the office
elong with the field log book duplicate pages or copies of the field log form and the
Field Activities Trip Report. A copy of the documents must also be prowided to the
Project Manager for review. Afier completion of the analyses, the onginal is to be
returned by the laboratory (along with the analytical results) to the Project Manager

for inclusion into the project files.

4.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for this monitoring program is 1o ensure that the decisions
based bn laboratory analytical data are technically sound, statistically valid, and
properly doéumented. To meet the project.objectives specified in Section 3.0 of this
RAWP; specific QA/QC protocols will be executed and are described for all activities
related to the collection of groundwater and surface water samples, the analyses of

these samples, and the handling of data generated during the program.

As required by Section VI, Paragraph 29(c)(5) of the UAO, the laboratory analyses
will be pérformed by a laboratory that participates in a QA/QC program that complies
with the appropriate guidance, in particular the QC and reporting requirements of
EPA’s CLP Inorganic Statement of Work (EPA 1992). The use of actual CLP forms
will not be required, és long as essentially the same information is reported. Analytical
data will be generated using EPA, ASTM, or other standard methods. A copy of the
laboratory QA plan will be prox)ided for EPA review and approval along with the
SOPs required in Section 3.0 of this RAWP. o '

The statistical acceptance criteria for the specific analyses used will be expressed in
terms of precision, accuracy, representativeness, comparability, and completeness.

These terms are defined below.




Accuracy and precision control limits will be established by the laboratory and will be
unique to the laboratory performing the analysis. The laboratory-established control
limits will be evaluated at regular intervals, and scheduled control measurements will
be taken to detect trends eand out-of-control velues. The laboratory will maintain
~ records of these activities. EPA CLP or method-specified control limits are
unacceptable substitutes for laboratory-generated control limits, except when the
laboratory limits are outside the method-specified limits. However, the laboratory
must be in the process of performing corrective actions to bring their limits within
those of the published method. '
4.3.1 Precision g
Precision is defined as the degree of agreemem between repeated measurements of the
same parameter under prescribed, similar conditioﬁs. Precision, therefore,' represents

- the repeatability of the meésurememt. The precision of a series of 'measurern'ents can

be expressed in terms of relative percent difference (RPD). Precision béﬁween

duplicate values is determined by éalculating_ the RPD between the duplicates.
The RPD will be calculated as follows:

RPD = (D1 - D2)/([D1 + D2]/2) x 100 |
where:

RPD = relative percent difference;
D1 = first duplicate value; and

D2 = second duplicate value.

Precision will be assessed by analyzing laboratory duplicates and field duplicates;
determining the RPD; and comparing the RPD with the acceptance criteria presented
in the QC requirements for the analytical method. The RPD for field duplicates should -
be less than or equal to 25 percent.
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4.3.2 Accuracy

Accuracy 1s the measure of the degree of agreement between an analyzed value and
the true or accepted value, where it is known. For the purpose of this RAWP,
accuracy will be siatistically represented by calculating percent recovery (% R) of a

known standard added to the smple of interest.

Percent recovery will be calculated as follows:
% R =(Q«/Q;) x 100

where:

% R = percent recovery,
Qu = quantity determined by analysis; and

Q. = true or accepted reference quantity or value.

Laboratory accuracy will also be assessed through analyzing labdra_tory QC dat_ai such
as instrument calibration verification standards, laboratory control samples, matrix
spiked samples, surrogate spiked samples, and performance evalh_atioh_QC check
éamples. The degree of accuracy depends on the sample matrix, method of analysis,
sample preparation method, and the analyte being determined. | 'fhe analytical
laboratory will perform all analyses within the prescribed limits of éccuraéy specified in

the analytical method. True values for field tests such as pH, specific conductance,

turbidity, and temperature are not known for the particular matrices and specific
sampling locations for the program. Therefore, the accuracy of the data produced by
field instruments will be maintained and documented by performing proper instrument

calibration in accordance with manufacturers’ instructions.




4.3.3 Representativeness

Samples collected during monitoring activities will represent the population from
which they were collected. Representetiveness is defined as the degree with which the
data collected accurately and precisely characterize a population, a parameter of

interest, vanations at a sampling point, or a process or an environmental condition.

Sampling protocols are developed to ensure that samples collected represent the
media. Sample handling protocols (e.g., storage and transportation) are selected to
protect the representativeness of the collected sample. Measurements will be made so
that results are as representative of the media (groundwater and surface water) and
conditions being measured, as possiblé. Proper documentation will establish that

protocols Lave been followed and sample ident.iﬁcation and integrity are ensured.
4.3.4 Comparability

Comparability, as used within this RAWP, is the confidence with which one data set
can be compared with another. Each value reported for a given measurement should

be similar to other values within the same data set and within other related data sets.

To help ensure data set comparability, the following steps and similar actions have

been outlined in this RAWP:

o Instruments will be operated within their calibrated range, and appropnate
analytical methodologies will be used. Analyses will be performed using EPA and
ASTM methods. _ ' :

° Techniqués used to collect samples in previous studies will be implemented when
possible.

e Data will be reported in conventional and standard units (mg/L).
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4.3.5 Completeness

Completeness, as it pertains to the laboratory and for the purposes of this RAWP, is
defined as the ratio of the number of velid sample results to the total number of
samples run with a specific analysis and/or on & specific matrix. In terms of sampling
protocols, completeness is the ratio of the number of valid samples collected to the

total number of samples required to be representative.

Completeness is expressed as a percent of the overzall data that were generated and is

calculated as follows:
C=(V/T)x 100
where:

C = percent completeness;
V = number of measurements judged valid; and

T = total number of measurements.

Laboratory completeness will be based on the total number of samples that are
analyzed under controlled conditions that met the EPA CLP or laboratory-established
precision and accuracy objectives, as applicable. Data produced'by the 1aboratbry

should achieve completeness of greater than or equal to 80 percent.

Section 3.0 of this RAWP describes specific field procedures to ensure the
corhpleteness of field-collected samples. Field QC samples, including ﬁ"ip blanks and -
decontamination rinsate blanks, will be collected to verify that sampling and

decontamination procedures are not introducing trace constituents of concern.
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4.4 QA/QC DATA REVIEW AND DATA VALIDATION

The laboratory will be responsible for performing adequate internal QA/QC sample
analyses, according to znalytical method requirements and the laboratory QA plan, in.
conj.unction with completing analyses of actual site samples. The Field Team Leader
or Project Manager always will carefully review the field duplicate results to confirm
that original and duplicate sample results are similar (2s should be expected) and to
detect extraneous contamination (if any) 1in the field blanks that may impact the data.
Some analytical déta and supponing documentation will also be submitted to an
independent third party for formal data validation. Data validation will be consistent
with that specified in the National Functional Guidelinés for Inorganic Data Reﬁew

(EPA 1994).

Formal data validation by a third party wiﬂ be required for the first two rounds of
sampling, and the second round of sampling in the fifth year of monitoring. For all "
other sampling rounds, the supporting data necessary to perform validation will be
archived and the data archival will be addressed in the Respondents’ SOPs. Additional

data validation, using the archived information, will be performed as directed by EPA.

Any suspected problems will be immediately discussed with the laboratory and all
possible corrective measures and checks taken. Additionally, the Field Team Leader -

or Project Manager will check the results of the data validation report.

4.5 PERFORMANCE AND SYSTEM AUDITS

Peérformance and system audits for sampling and analysis may be conducted. Audits
may include a review of field and laboratory QA systems and onsite review of
equipment for samp]ihg, calibration and measurement. Audits may evaluate the
capability and performance of projéct personnel, items, activities, and documentation.
The audits will ensure and document that QC measures are .being used to provide data

of acceptable quality, and that subsequent calculations, interpretation, and.other




project outputs are checked and velidated. The QA Officer or designee will-conduct
system and performance audits. The QA Officer or designee will audit fieldwork and

review the project documentation. .

QA audits will be conducted at the request of the Respondents or EPA. A written

report of a QA project audit will include the following:

¢ zn assessment of project team status in each major project area,
e clear statements of areas requiring improvement or problems to be corrected,;

¢ recommendations and assistance regarding proposed corrective actions or system
improvements; and -

e atimetable for any corrective action required.

The QA Officer will be responsible for the coordination of audits and the disposition .

of audit records. Respondents will provide an SOP for conducting audits that
describes the type of work oversight activities that will be performed for the data
collection activities; the persons or functional positions who will perform the o?ér_sight
activities and the standards they will review against (e.g., the RAWP and SOPs); the
authority of the overseeing person or position for corrective action; and the degree of
independence of the overseeing person or position. Most oversight activities will
involve checking for compliance of activities as implemented with approved plans (the

RAWP and associated SOPs).

During a systems audit, if requested, the entire QA process will be evaluated. The
project or field team- organization will be reviewed for compliance with the proposéd
organization and clarity of assigned responsibility. Qualiﬁcatiohs_ 6f personnel
assigned to the project will be reviewed to ensure that assigned réspohsibility, skill,
and training are properly matchéd. A systems audit may be cond_u'cted. on all
components of measurement systems to determine proper selection and use. The

systems audit includes evaluation of both field and laboratory procedures.




During a performance audit, i requésted, proper execution of procedures is evaluated.
The audit will address whether field equipment and analyticel i_nstrumenfs are selected
and used to meet requirements specified by the project objectives. Equipment and
facilities provided for personnel health and safety may also be evaluated. Calibration

procedures for field instruments will also be covered.

A performance audit for oversight of field activities should be performed during one of
the first two sampling rounds and any corrections to field procedures should be
described in the changes to SOPs required by Section 3.3.4 of this RAWP and

implemented during subsequent sampling rounds.




5.0 CRITERIA FOR COMPLETION OF RESPONSE ACTION

The Momnitoring Plan Well Network will be monitored semiannually for a minimum of
five years, and will continue to be monitored semiannually until both of the following

conditions are met:

1. It has been demonstrated that the maximum contaminant level (MCL) for |
chromium in groundwater (0.1 mg/L total chromium in unfiltered samples) and the
Montana numeric water quality standards set forth in Montana Department of

. Environmental Quality (MDEQ) circular WQB-7 (WQB-7 standards, MDEQ
1995) for chromium in groundwater (0.1 mg/L hexavalent chromium and 0.1 mg/L
trivalent chromium in filtered samples) héve not been exceeded for a period of
three consecutive 'yeafs. Because _néither the hexavalent nor the trivalent
chromiurh concentration can be greater than the total chromium concentration, and
because the MCL and WQB-7 standards all have the same numerical values,
compliance with the WQB-7 standards can be demonstrated with total chromium

data for filtered samples.

It has been demonstrated that all femajri_ing wells not included in the Monitoring

.k\)

Plan Well Network but within the SOD do not exceed the MCL for chromium in

groundwater and the WQB-7 standards for chromium in groundwater as

determined by samples from a single sampling round after the conditions of Item 1

above are met.

If the conditions of Items 1 and 2 above have been met after the initial five years of

monitoring, the response action objectives for groundwater will have been achieved.

Chromium concentrations in surface water in the golf course pond and ditches exceed
WQB-7 standards (0.011 mg/L. hexavalent chromium and 0.1 mg/L trivalent
chromium) as a result of chromium-contaminated groundwater that discharges into the
pond and ditches. When response action objectives are met for groundwater (the

MCL for chromium in groundwater and the WQB-7 standards for chromium in
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groundwater have not been exceeded for a period of three consecutive years), EPA
will review chromium levels in surface water to determine whether further action is
warranted. If chromium levels in surface water achieve WQB-7 standards as

expected, no further response action would be required.




6.0 DATA MANAGEMENT PLAN

Data reduction, validation, and reporting procedures will involve evaluating the
laboratory anelytical data package. The overall QA goals for the program can only be
met if the data generated in the field and by the analytical laboratory can be

demonstrated to be valid.

Data validity will be function of both the magnitude of data qualification and overall
data quality. That is, nonqualified and estimated (J) data will be considered to be
valid, usable data. Data that are rejected (R) because of failure to meet established QC
limits or have systematic problems will not be used for any purpose. Those data found

to be suspect and outside any acceptable bias will not be used.

6.1 PATA MANAGEMENT

Anelytical data will be presented in both hard copy and computer-readable formats.
Computer-readable data will be presented with at least the following information for

each record:

¢ sample number,

¢ sample location;.

e date sampled;

e filtration code (yes/no);

o total chromium (mg/L),

e hexavalent chromium (mg/L);
e laboratory data qualifiers; and

o validation data qualifiers.

Hard copies of the data will also be provided with at Jeast the same information as the

computer-readable data.

The field team will collect the samples described in Section 3.0 of this RAWP. After
the team collects the samples, the sample documentation (field log books, chain-of-

custody records, etc.) will be completed as described in Section 3.0. A QA review of
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the sample documentation will be conducted in the field. Any mistake will be
corrected by the sampler by making a line through the mistake and prii'_xting the correct
information next to it. The sampler will also initial and date the correction. A black
weterproof pen will be used on all sample documentation. If the sample
- documentation is acceptable, the samples will be shipped to the laboratory or will be

kept by the samplers for field tests.

6.2 DATA REDUCTION

Data reduction is the process of converting measurement system outputs into an
expression of paramete'rs and information fom which conclusions about the
monitoring program can be made. These processes must be performed accurately, .
with accepted statistical techniques. All calculations and data entries will be checked

in a QA review to maintain the accuracy of this process.

Statistical techniques will be applied to laboratory QC samples to assess the accuracy
and precision of the data. The formulas for calculating the precision or RPD, and
accuracy or percent recovery, are presented in Section 4.3.1. Accuracy and précision
data will be used to determine errors in the analytical data introduced through
analytical procedures. This information may be used to determine the prbbability that

the concentration of each analyte in the sample will exceed the action levels.

In addition, the QC field samples (such as equipment rinsate blanks and duplicate
samples) will be evaluated to determine any systematic or random errors introduced by
field procedures. Respondents must not correct the data based on QC samplé results
(e.g., matrix spike results), but should only report the corresponding QC sample

results along with the field sample results.

6.3 DATA QUALITY ASSESSMENT AND DATA VALIDATION -

Data quality assessment and data validation involve reviewing the field records,
maintaining proper laboratory record keeping, and assessing the laboratory data.

These steps are discussed in the following sections.
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6.3.1 Review of Field Records

At a minimum, field records will be evaluated for the following:

¢ completeness of field records;
¢ identification of valid samples;
¢ identification of anomalous field test data; and

e assessment of the accuracy and precision of the field test data and measurements.

The check of field record completeness will ensure that (1) all requi'rements for field
activities have been fulfilled, (2) complete records exist for each field actmty, and 3)
the procedures specxﬁed in program plannmg documents have been lmplemented The
results of the completeness check will be documented, and data affected by incomplete

records will be identified in technical reports.

Valid samples are identified by interpreting and evaluating the field records to detect
problems affecting the representativeness of the samples. Field audit reports are
another source of data for review. Judgments of sample valicity will be documented in
the technical report, and data associated with poor or incorrect fieldwork will be
identified. |

Anomealous field data will be identified and explained to the extent possible. The
assessment of the quality of field measurements will be based on instrument calibration
records and a review of any corrective action reports. The accuracy and precision of

field measurements will be addressed.

6.3.2 Laboratory Record Keeping

Record keeping requirements for the Jaboratory are as follows:

e The laboratory will maintain records sufficient to recreate each analytical event
conducted. At a minimum, the records will contain the following:

~ chain-of-custody records;
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- intial end continuous calibration records including standards preparation
traceable to the onginal material and lot number;

— instrument tuning records, if applicable;

— method blank analyses;

— internal standard results;

— surrogate spiking and results (if required);

— spike and spike duplicate records and results;
— leboratory duplicate records and results (if done),

— raw data including instrument printouts, laboratory bench work sheéts
and/or chromatograms with compound identification and quantitation
reports; and '

— other QC samples  and results (e.g., ICP interference check standards
results, results of matrix quantitation limit studies, and results of blank
spiking). :

e The Iaboratcry' will have wrtten procedures for each analytical method and

QA/QC function.
¢ Analytical results will be reported in mg/l.

An znalytical report will be prepared by the laboratory for each sampling round. The
analytical report will include a narrative and results (summary and raw data) from
anzlyses of momtoring samples and analyses of QC samples such as calibration
standards, method blank, matrix spike, laboratory control spike, laboratory control
spike duplicate, and QC check samples.

6.3.3 Assessment of Laboratory Data

As noted in Section 4.4 of this RAWP, formal data validation by a third party will be
reqﬁired for the first two rounds of sampling, and the second round of sampling in the
fifih year of monitoriﬁg. For all other sampling rounds, the support_ing data necessary
to perform validation will be archived according to an SOP.to bé presented according
to Section 3.0 of this RAWP. Such supporting data will be consistent with ‘the
National Functional Guidelines (EPA 1994).
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7.0 REPORTING REQUIREMENTS

The Respondents will report on the Work to be conducted according to this RAWP to
EPA and MDEQ on a routine basis. Reporting requirements will include an Annual
Report, a Five-Year Report at the end of each five-year period of monitoring, and a

Final Report efter the criteria of Section 5.0 of this RAWP have been met. The

following sections describe the contents of each of these categories of reports.

7.1 ANNUAL REPORT

An Annual Report will be submitted to EPA and MDEQ within 60 days of the
completion of the second semiannual sampling event of each year. The annual report

will include, at a minimum, the following information:

e tables of all anzlytical data from samples collected during the year, including both
monitoring samples and QA/QC samples; '

o electronic data deliverables in accordance with the Data Management Plan
(Section 6.0 of this RAWP); '

e iext describing the results and significance of QA/QC samples, in particular, any
out-of-control results, in accordance with the requirements of Section 4.0 of this
RAWP;

o contour maps of total chromium concentrations in groundwater for each of the
semiannual sampling events; '

» cumulative time-trend plots of chromium concentrations in individual monitoring
wells, and at the surface-water monitoning location (the time-trend plots will be-
cumulative from the beginning of the monitoring program instituted under this
RAWP); and ' '

» associated narrative describing the data collected during the year, any problems
encountered and their solutions, interpretation of QA/QC data, and the rate of
approach toward the critenia for completing the response action.

A statement confirming continuation of the SOD will be included, and any
administrative activities related to applying or maintaining the SOD will be

summarized.
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7.2 FIVE-YEAR REPORT

Every fifth annual report will support EPA’s five-year review of the response action.
Each Five-Year Report will be submitted to EPA and MDEQ within 90 days of the
completion of the second semiannual sampling event of the year. The first report will
summarize the first five years of data, and provide greater detail on contour maps of
chromium concentrations in groundwater, time-trend plots of -chromium
concentrations in Individual monitoring wells and the surface-water monitoring
location, and narrative describing the rate of approach to criteria for completihg the
response action.” Each subseqﬁem five-year report' (if any are needed) will summarize
all data collected from the initiation ofthé Work until the time of the report. Copies of
all monitoring and QA/QC data will be attached as appendices. Cumulative computer-

readable data will also be provided.

7.3 FINAL REPORT

After the criteria described in Section 5.0 of this RAWP for completion of the
response action have been achieved, a Final Report will be prepared. Ifthé timing of
the Final Report does not coincide with a Five-Year Report, the Final Report will
follow the format of and provide ihe same information as a Five-Year Report.
However, the Final Report will have separate sections summarizing the action taken to
comply with the Order to which this RAWP is attached and demonstrating that all of
the cntena of Section 5.0 of this RAWP have been met. In addition, the Final Report
will include the cost estimate, céniﬂ;atioﬁ, and other requirements of Section VI,

Paragraph 29(c)(7) of the Order.




8.0 SCHEDULE

Semiannual groundwater and surface water sampling in accordance with this RAWP
should be conducted in the late summer-early autumn and fhe late winter-early spring.
The first sampling event should be conducted in September or October 1996, with
subsequent sampling events scheduled for approximately every six months thereafter.
The Annual Report should be submitted to EPA and MDEQ within 60 .days of
performance of the spring sampling event each year. Monitoring according to this
RAWP will take place for at least five years, from autumn 1996 thfough spring 2001.
The Five-Year Report will be submitted to EPA and MDEQ within 90 days following
performance of the spn'ng sampling event in 2001. If the conditions stated in Section
5.0 of this RAWP have been met at that time, the Five-Year Report can be submitted

as the Final Report descnibed in Section 7.3 of this RAWP.
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TABLE 1

MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA

PRE-FIELD/OFFICE PUNCH LIST
GROUNDWATER SAMPLING

_ Task Initials
Notify Site Representative
Notify Laboratory

Assemble Sampling Equipment and Completed
Equipment Checklist

Perform Laboratory Calibrations and Precision
Checks of Field Meters '

a. .PH Meter

b. Conductivity Meter

c. Turbidity Meter

d Field Calibration Solutions

Check Operating Condition and Maintenance
Records of Field Equipment '

Assemble Necessary Forms .

Field Log Book or Field Forms
Field Activities Trip Report
Chain of Custody

Analyses Request Sheet
Preprinted Sample Bortle Lzbels

P a0 op

Receive Sample Containers from
Laboratory

Pre~Labe] Sample Conrainers

Review Site Specific Field Sampling
Manual

Review Samnpling Procedures with Project
Team

ldentify and Confirm with the Project Manager
what Samples and Locations are to be used for
Quality Assurance

J
)

Field Tearn Leader

Date




TABLE 2

MOUAT INDUSTRIES GROUNDWATER AND SURFACE WATER MONITORING PROGRAM
ANALYTICAL METHODS AND SAMPLING CONSIDERATIONS

Recommended
Recommended Maximum
Analytical Detection Sample Holding
Parameter Method Description Limit'? Container Preservative Reference” Volume™ Time*
Chrominm Method ICP* or 0.005 Plastic or HNO; to (a) or (b) 200 ml 6 months
(total and SW7191 Atomic mg/l glass pH <2
dissolved) Absorption :
Furnace
Method
(AAFM)
Hexavalent Method Colarimetric 0.01 Plastic or Cool to (a) 250 ml 24 hours
Chromium SW7196 mg/l glass 4°C
Specific Method 9050 Wheatstone- 20 ymhos/cm | Plastic or - (a) or (b) 100 ml Analyze
Conductance** | or 120.1 bridge glass ITmmediately
. conductivity
_ meler
pH** Method 9040 Glass electrode Nearest Plastic or -- (a) or (b) 25 ml Analyze
or 150.1 in combination 0.1 unit glass Immediately
with reference
polential or
combination
electrode -
Turbidity** EPA 180.1 Nephelometric 2 NTU Plastic or -- (b) 100 ml Analyze
' glass Inmimcdiately

* ICP = Inductively Coupled Plasn;a Atomic Emission Spectroscopy

** Ficld Analysis
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TABLE 2 (Continued)

MOUAT INDUSTRIES GROUNDWATER AND SURFACE WATER MONITORING PROGRAM
ANALYTICAL METHODS AND SAMPLING CONSIDERATIONS

Detection limits based on current lab practices, which must allow for quantitative reporting of total chromium at 0.1 mg/l and hexavalent chromium at
0.011 mg/l. ' ' : '

Refcrences:

(a) Test Methods for Evaluating Solid Waste -- Physical/Chemical Methods, U.S. EPA, \SW—846, Third Edition, Revised November 1986,
including Updates 1 and 1.

(b) Mecthods for Chemical Analysis of Waler and Wastes, U.S. EPA, Environmental Monitoring and Support Laboratory, EPA-600/4-079-020,
Revised March 1983

(c) RCRA Groundwater Monitoring Technical Enforcement Guidance Document, U.S. EPA, OSWER 9950.1, Scptember 1986.

Recommended required sample volume is listed as a gencral guideline only; the analytical laboratory should be contacted for specific requirements.

One liter (1,000 ml) is commonly required. The tabulated value was derived from EPA-600/4-79-020, OSWER 9950.01, or current laboratory
praclice.

EPA-600/4-79-020 specifics that samples should be analyzed as-soon as possible afier collection. Times listed are the maximmum times that samples
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the Respondents, or the analytical laboratory,
have data on file to show that the specific types of samples under study arc stable for the longer time, and have received a variance from the Regional
Administrator, Some samples may not be stable for the maximuin time period given in the table. Respondents, or the analytical laboratory, are
obligated to hold the sample for a shorter time if knowledge exists to show this is necessary 1o maintain sample stability.
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TABLE 3

MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA

SAMPLING EQUIPMENT CHECKLIST

Szmpling 2nd Testine Equipment

Water Level Meter with Spare Banteries (1)

pH Meter (2) with Spare Batieries and Spare Electrode, Buffers
Cénductiviry Meter (1) with Spare Baneries, Standard Solution
Conc_iuctivity Conversion

Turbidity Meter, Swndard Solutions,-Cuvene and Glass Cleaning Supplies
Field Thermometers (2) |

Six~foot Folding Rule 2)

Deﬁth of Well Tape

Squesze Bottles (3)

Plastic Bucket, Calibrated (2)

In~line 0.45 Micron Filters (at least one per well) .

Labeled sample botle sets in coolers along with two exwa empty coolers
Generator and Gasoline Can

_Too_) Box

Peristaltic Pump

Wire Coat Hanger (1o rewrieve the dedicated tubing from the wells)
40~foot Tygon Tubing (for residential wells)

Containers (wide mouth) for pH, Specific Conductance (4)

Temporary Starage Bottles, Cleaned with Dilute Nimic Acid and Distilled
Water (1 per well, if needed) :

Containers to store/transport purgewater and decon water

Decontamination Equipment and Supplies

Dilute Nitric Acid (5%) (one jug)
Distilled Water

Laboratory- Supplied Distilled/Deionized Water for equipment rinsate and
wip blanks (5 gallons)

Sprayer (distilled)




TABLE 3

MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA

SAMPLING EQUIPMENT CHECKLIST
(Continued)

S2mpline and Testine Eguipment

Decontaminztion Ecuipment and Supplies (cont.)

Styrofoam Containers for Acid Transport
Scrubb brush

Stationerv Supplies

Clipboard (1), Pencils, Markers and Pens

Field Log Book or Field Log Form, with Basic Information Included
Field Activities Trip Report Form

Chain~of-Custody Forms

Sample Anzalyses Request Forms (with detection levels indicated)
" Shipping Labels (if needed)

Wnting Paper

C'a.rbon Paper

Paper Clips

Stapler

Scissors

Hezlth and Safetv Equipment

Coveralls
Nitrile Gloves or equivalent (12 pair) -
PVC (surgical) Gloves (1 box) |
Hard Hats -
Steel Toed Boots
Safety Glasses
Rain Gear
1/2 Face Respirator with HEPAJ/OV/AG combinaﬁon filter carridge
Tyvek or cotton coveralls

Nimrile outer boots or boot covers




TABLE 3

MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA

SAMPLING EQUIPMENT CHECKLIST
(Continued)

Szmpline and Testing Eguipment

Hearing protection (ear plugs or ear muffs)

Miscellanegus

Groundwater Monitoring, Field Sampling, and Analytical Procedures

Manual

Filament Tepe (2 rolls), Teflon Tape (1 roll), Elecrrical Tape (1 roil)
Site Map

Road Maps

Sample Sack

Calculator

Tools/Rock Hammer

Flashlight (1)

Watch (1)

Ice

- Well Keys

Ground Plastic
Paper Towels
Rope (if needed)
Garbage Bags

WD-~40 or other lubricant spray for the well locks

- Paimt for Wells (if applicable)

Tearn Leader -

Date




TABLE 4

MOUAT INDUSTRIES SITE
COLUMBUS, MONTANA

FIELD ACTIVITIES TRIP REPORT
Groundwater Sampling

1. Pre-Sampling Safety Meeting with Site Contacts :
-2 Site Weather Conditions
a. Day |
b. Day2
c. Day 3
d. Day 4
e. Day 5

(¥}

Changes in Operation Since Last Visit

4, Site Conditions During Sampling

Problems Encountered During Sampling

wr

6. Any Observations or Remarks Concerning Site Visit

Field Team Leader Date




TABLE 5

MOUAT INDUSTRIES SITE - COLUMBUS, MONTANA
SPECIFIC CONDUCTANCE CONVERSION TABLE

Temperzture | Calculzted | Temperature | Caiculated | Temperature | Calculated
Degrees C Multiplier Degrees C Multiplier Degrees C Multiplier
10 1.402 15 1.297 16 1208 -
10.1 1.398. 13.1 1.204 16.1 1205
10.2 1.394 132 1.261 16.2 1.202
10.3 1.3590 13.3 1.288 16.3 1.199
104 1.387 13.4 1.285 16.4 1.197
10.5 1.383 133 1.281 16.5. 1.154
10.6 1.379 13.6 1.278 16.6 1.191
10.7 1.376 13.7 1.273 16.7 1.188
10.8 1.372 13.8 1.272 16.8 1.186
10.9 1.369 13.9 1.269 16.9 1.183
11 1.365 14 1.266 17 1.180
11.1 1.361 14.1 1.263 17.1 1.178
11.2 1.358 14.2 1.260 17.2 1.175
113 1.354 143 1.257 17.3 1.172
11.4 1.351 144 1.254 174 1.170
11.5 1.547 14.5 1.251 17.5 1.167
11.6 1.544 14.6 1.248 17.6. 1.165
11,7 1.341 14.7 1.245 17.7 1.162
11.8 1.337 14.8 1242 17.8 1.159
11.9 1.354 14.9 1.239 17.9 - 1.157
12 1.330 15 1.236 18 1.154
12.1 1.327 15.1 1.233 18.1 1.152
122 1.524 152 1.230 182 1.149
12.3 1.520 15.3 1.227 18.3 1.147
124 1317 15.4 1.225 18.4 1.144
125 1514 15.5 1.222 18.5 1.142
12.6 1.310 15.6 1.219 18.6 1.139
12,7 1.307 15.7 1216 18.7 1.137
12.8 1.304 15.8 1.213 18.8 1.134
12.9 1.301 15.9 1.210 18.9 1.132
19 1.129 | 22 1.061 235 1.000
191 | w7 | 221 1.059 25.1 0.998
19.2 1.125 222 1.057 252 0.996
19.3 1.122 223 1.054 253 0.554
19.4 1.120 22.4 1.052 254 0.992




TABLE S

MOUAT INDUSTRIES SITE - COLUMBUS, MONTANA

SPECIFIC CONDUCTANCE CONVERSION TABLE (Continued)

Temperzture | Czlculated | Temperature | Czlculzted | Temperature | Caleulated
Degrees C Muiltiplier Degrees C Multiplier Degrees C Muitiplier
19.5 1.117 22.5 1.050 253 0.991
19.6 1.115 22.6 1.048 25.6 0.989
19.7 1.113 22.7 1.046 257 0.987
10.8 1.110 22.8 1.044 25.8 0.985
19.9 1.108 229 1.042 259 0.983
20 1.106 23 1.04 26 0.981
20.1 1.103 23.1 1.038 26.1 0.979
20.2 1.101 232 1.036 26.2 0.978
20.3 1.099 233 1.034 26.3 0976
20.4 }.096 234 1.032 26.4 0.974
20.5 1.054 235 1.029 26.5 0.972
20.6 1.092 23.6 1.027 26.6 0.570
20.7 1.089 237 1.025 26.7 0.969

20.8 1.087 23.8 1.025 26.8 0967
20.9 1.085 239 1.021 26.9 - 0.865
21 1.083 24 1.019 27 0.963
21.1 1.080 241 1.017 27.1 0.561
21.2 1.078 . 242 1.016 272 0.960
213 1.076 243 1.014 275 0.958
21.4 1.074 24.4 1.012 274 - 0.956
215 1.072 24.5 1.010 27.5 0.954
21.6 1.069 246 1.008 276 0.953
21.7 1.067 24.7 1.006 27.7 0.951
21.8 1.065 248 1.004 27.8 - 0.549
21.9 1.063 249 1.002 27.9 0.948
28 0.%46 30 0.913 32 0.882
28.1 0.944 30.1 0.911 32.1 0.881
28.2. 0.842 30.2 0910 32.2 0.879
28.3 0.941 30.3 0.508 323 0.878
284 0.939 504 0.907 324 0.876
285 0.937 303 0.905 32.5 0.875
28.6 0.936 30.6 0.903 32.6 0.873
28.7 0.934 30.7 0.902 32.7 0.872
28.8 0.832 30.8 0.500 52.8 0.870
28.9 0.931 30.9 J 0.899 32.9 . 0.869




TABLE 5

MGOUAT INDUSTRIES SITE - COLUMBUS, MONTANA
SPECIFIC CONDUCTANCE CONVERSION TABLE (Continued)

Temperature | Calculated | Temperature | Calculated | Temperature | Calculated
Degrees C | Multiplier eorees Multiplier Decrees C | Muitiplier
29 0.929 51 0.897 33 0.867
20.1 0.927 311 0.896 33.1 0.866
29.2 0.926 31.2 0.894 33.2 0.865
203 0.924 31.3 0.893 33.3 0.863
294 0.922 314 0.891 33.4 0.862
29.5 0.921] 31.5 0.890 33.5 0.860
29.6 0.919 31.6 0.888 33.6 0.859
29.7 0.918 31.7 0.887 33.7 - 0.858
20.8 0916 .. 318 . .. 0.885 33.8 0856 ...

29.9 0.914 31.9 0.884 33.9 0.855

Do not make specific conductance measurements at temperatures below 10° C.

Measure temperature to the nearest 0.1° C.
Report all conductivities at 23° C. to two significant digits. :
This conversion table is based on a temperature coefficient of 0.0191 (as per SW-846) and
a cell constant of 1, where the ratio of conductivity at 25° C to the conducnv:ty at

temperature °C equals [/(1 + 0.0191{t - 23]).
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N — > G GDSED-7 270
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" Baker Environmental, Inc.

T CHAIN-OF-CUSTODY RECORD

420 Rouser Road

Coraopolis, PA 15108 Pg.__of _
412-269-6000 e - - _
, Analysis Requested / Preservative Required I
Service Order No.:
Project Name:
Project Manager: :
Field Team: i
- Type of Containerfs)
Matrix !
Type [}
Sample . Sample GB | COM.
Number Date | Time | Location | @ (2 Number of Container(s) Remarks
|

Relinquished By: . Date: Time: . Sample Stored at 4°C; Yes 3 No O

. . . imas Chain-of-custody seal on cooler: Yes 0 No O

. Date: Time: : .
Received By: ated ———— Time Analysis turnaround: Priority O hrs. Regular O
Shipped by (checkone): Hand D Overnight O  Other D _ See Work Order a
. ) ' See Analysis Request Form a}

Relinquished By: Date: . Time: ’ ys qu .

Received By: - . Date: Time: Sample Disposal: Return to Baker 7 Lab Disposal O
~Shipped by (checkone): Hand . Overnight 0O Other D : Archive until: (date)
- : . ) — | NOTES: : _

Relinquished By: : Date: _____ Tl'me: —_] M A - A SW - Surfacewater (3 GB - Grab

Received By: : i ' Date: ______ Time: GW - Groundwater W - Waste COM - Composite
: d Overnight 0.  Other O ' S - Spring WP - Wipe :

Shipped by (check one): _Hand O 2 . $O - Soil WW - Wastewater m p - Plastic

B e e ctmceimucas mimminrrr ARIN FIIAIM AR CLIPTARY TA MRAISCT P aED -
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FIGURE 6 *

Groundwater Monitoring Data Sheet
| | Date: a

Well Identification

Depth of Well (W)

Depth to Water(H)
Column (W-H)
‘!‘.‘_Mu'lt'.ip[ier e e e
*3 .
Trial | Time | Temp. pH | Cond. Turbidity
2 .
3
4
5
Notes:

. Sampler: N ~ Signature:




""ATTACHMENT A

SUPERFUND OVERLAY BDISTRICT

ZONING ORDINANCE -




ORDINANCE NO. 267

AN ORFL!NANCE REFEALING CHAFTER 11.02, ZONING
BEGULATIONS, OF THE EXISTING ORDINANCES AND
ADGFTING "TOWN -OF COLUMBUS ZONING REGULA-
TIGINS, FAMEND:ED 1285%, WHICH SHALL BE CODIFIED AS
CHAFTER 11.02.

WHEREAS, the Town Council deemé_ a complete revision of the Town's existing
zoning ordinances 1¢|be in the public interest, and

WHEREAS, the Town Council deems it appropriate to adopt airport zoning, and

VAZEREAS, the Clty-County Planning Board wes eppointed to serve as the
Coiumibur Zening Cognmisslon o underake 8 thorough review cof the Town’s current
roning oiclnances ant map and 1o meke recommendations 1 update the ordinances,

and :

WHEREAS, thé Columbus Zoning Commissicn hag spent considerable time
revieveing the Town’lex.i&:cing zohing ordinances and arafting proposed revisions, and

WHEREAS, the Columbus Zoning Commission held a public hsaring in the
metter on Novemiber| 22, 1894, sher publishing legal notice of the hearing in the
November 2, 1554, lksue of the Stiffwater County News, and

WHEREAS, s&ll| public comments were cansidered by the Columbus Zoning
Commissian before it made its final recommendation that the Town Council adopt the
Town of Columbus Zgning Regulstions, Amended 1885, and

WHEREAS, thg Town Council deems it in the public interest to adopt Town of
Columbus Zoising Regulations, Amended 1995;

NOW, THEREFORE, pursuant tc the suthority granted under Sections 7-5-4202,
67-6-201, and 76-2-801, WICA, (1E53), be it ordained by the Town Council of the

Town of Columbus, Nontana:

Sectipn 1@ That the Town ot Columbus Zoning Regulations, Amended 1285,
are hersby adopted and shall be codlfied as Chapter 11.02 of the Official Code of the

Town of Columbus, Niontana.




Secyign 2: Th
be repeaied upon the

Section 3: Th

PASSED by th
Eerch ., 1898

oty
»

(B LD Rl

=1 2ll ordinances or parts of ordinances in conflict herewith shall
effective dats of this Ordinance.

.t this Ordinance shali become effective thirty (30) days sfter its
pesszge and approval,

Town Council and approved by the Meyor this _éth  day of

Fonaid D. Barndt - T4

swn Clerk

Sl

Jack Kenyon -\{'Jlayor




SECTION 11.02.193

SOD - SUPERFUND OVERLAY DISTRICT

Subsections:

11.02.191 Intent
11.02.162 Additions! Application Requirements

11.62.193 Performence Stzndzrds for Block Placement Area
11.02.194 Limitztions for Groundwater Use

11.GZ.191 Intent. Thejintent cfthe %pc:“uud Overlzy District (SOD) is to protect public

hezlth, sefery and welfare while ailowmg E*prc"natc use of lands within the district. This intent
will be accompliched by] - :

1. assuring thet lhad use in the Superfind Ovedey District is compatible w:th protectmg,
‘eud providing for permnneat preservation and mrintensnce of remedial actions
oplemented pursuzot to the Superfund lew, inchuding scil caps, trested concrete
Ucd’ﬁ end cﬂh:r remexdial structures;

2. reguiting thenany develepmest in ;hc blecd placement erex of the SOD be preceded by
sebmitzn! of dezuiled site end constructor plene, prepured by zn Architect or Engineer,
for roview ent epprovel by the Town es en mtu‘amal centrol in the context of the
federal Supesfund law

(G

. Feguiig subn‘;inal of &5 buidt plans with cenificetion fom an Architect or Engimeer that

site Cewdlopment tud consiruction wes compleied in compliance with this Zoning
Crdinunce federal Superfund law;

4. Limiting well ise and prohibiting drilling of wels within the SOD: and

5. placing & niotice to purchasers on any deed, contract for sale, or other instrument of

11.02.15% AdCiBonal Abplicsticn Reguirements. Al zpplications for uses and development in
the Superfund Overiey Ares shall include the following information:

1. As with cther pert epplicetions, en applicetion form, an accurete site plan, and review
. fees; and '

2. & detniled grading and dreipege plan prepered by o Engineer showing the location,
dimensions ang depth of ell excevetions, velumes of meterizl to be moved, and other

drainage features;



file:///ises
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. derpidert plwc:'

prepered by an Architest or Enginesr showing how remedial structures

such &5 soll cepe, treated concrete blocks, snd other struciures will be protected and

meinsined g

ig reletion o ihf: propesed site development,

4 test resulls the

t confirm the tLE}DL&;CTEJWpOS&iZObCMDOﬁGdLOﬂXCSﬁChM

less then 0.1 nlvgfx tote! chromum in toxieity cherseterisiic leaching procedure (TCLP)

exiracls or Wi

3. beering ceprc

titten cectificztion thet no fll materisl will be imported; and

ties, dexign Joads, end whes! loads resulting from uses proposed for the

site.
11.02.193 Performsnce Stenderds for Block Placerment Ares.
The following stendards|apply to the block plecement arez within the Superfund Cverlay District.
1. Ne expavation vwill be permatted through the 24 inch thick soil or gravel cover

exueps for building er vtility construction a¢ described it item 6. (Excavation is
peritied gt the odsting senitery sewer ouly for purposes of sewer

s

gz §

=aence &nd improvement).

e foich groved eover snd block plscement cen bt uped for vehicle perking,

sl sorege end reloted tnflie, This includes: trucks up to the meximum
rvekicle wc;lg}rt eud wrel lords punmitted under the Montena Department
Jphweers edepted "Fed e:mi Eucge Formmlz"; foridifte s up to 50,000 pounds
ikt with up te 37,000 pounds on 2 single oxed with four tirer; and

copsmcion equiproent with up to 7,200 pourds per squere foot under the

3. Aé Rl

B "Ct

L2

tire or track contact area.

vith a vegetated soil cover canmot be used for amy purpose unless a
cover of B gravd end asphelt ovedey is pleced over the 24-inch thick
ver of & gravel cover that meets the following criteda:

The gravel will be select road stone from 2 local source. Gravel
elresdy on the site will be used to the extent possible; off-site gravel
scurces will be used enly if on-site quennties of suitable gravel are
not sufficient. This gmvc! will be well sorted with a renge of
purdicle sizes to fuclitete close compaction and to minimize voids
end penesbility in the cover efter plecement and compaction.

The gravel will be separnted from the underdying blocks and soils by
& woven geotestile designed to reduce migresion of gravcl particles
dovmward imo the block-south leyer and of blo‘k pieces upward

mnto the gravel layer.

The gravel leyer will be £pproximzie1y 2 feet (24 inches) thick.




G The greved will be pleced in 6 1o 12 inch Bfis to faclitete grading
and compucticn. Exch BA wall be comprcted with 2 motorized ro
copstruction type roller, '

& The finished surfies of greve! will be graded to promote

prew; itetion runcfl to perimeter diversion ditches. The ceater
devition of the gravel m‘f&c& will be epproximetely one foot abeve
the perimeier elevations, end the everuge surfece slope will be one
percent. -

P The greve! surfece will be desipned wnd instelled to saccommodate
vehicular ‘mﬁ&c and open sterege of materials, Operztion of
vehicles such &s trucke end forklifts will promote compaction of the
surfuce grevel end forther reduce infiltrztion. S

o Mrintenznce of the grevel cover will be by the lendowner or leeses,

4. The soil and greved covers constructed pursuznt to (3) ebove must be
mintained by the pre perty Cwpes 1 provent degrudstion. Demege due to
eresen, vand, burowing enimsls, velicles, of cther ceuses must be repaired
prompily by the propcrty owner. : -

¥, |

The [perimeter dreinsge channels end calverts murst be xm.ntzmed by the Cxty
of [Columbue Fublic Werks Depertment in 2n open, ﬁ'e&-ﬂmmng condition,

6. Funy btwum{: or structure (including roleted wtlities) is to be constructed an
theblock placement sress, sufoemt scll nust be placed over initial cover so
thut any axcavision required for this construcdon does not penetrate the
ploesd blocks, Azy building or structure, including the related utilities, must
mert el epplicatle requirements of the Montans State Building Code and the
City of Columbus Zoning Code. Losd limits for bundmgs or structures will

 not|excesd 6,000 pounds per squere foot,

7. Al 9pL4flt pEVing cau b-: subsituted for the vppermost 6 inches of the graved
In this cese, the zsphelt will be placed in two courses—a 4 inch bese
cour and £2inch swfacc wearing course.
8. The fences around the soil cover arezs must be meintzined by the property

r - !
ovmj'vr aud the gates most be kept Jocked. To protect the soil cover, wheeled
vehides must be excluded from soil cover aress except for soil cover and

vegetstion maintenance. o
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11.82.194 Limitations on Grovndwzter Use.
The foliowing Brftedone epply to groundweter use end related activities within the Superfund
Qveriey District.

1. Instefledon or operetion of new ground weter wells, groundweter fed ponds or
chennels, end other groundweter etrection of recovery systerns will not be permitted.

2. Use of groundeeter from esdsting wells, ponds, springs, seeps or any other
groundweates recovery or estraction system will not be permitted, except for lawn
irigesion use, use of the existing golf covrse pond, and groundweter monitoring of

wells.

3. Excavztion bilow the groundwater tzble (static groundweter level) for any purpose
will nct be ellowed exeept for temporsry excevetion work necessery for construction
purpeses incliding plecement of footingr and utilities. Such temporary cxcavation
work shzt! refjuire & permit from the Town of Columbus, -
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APPENDIX C

Ground Water Quality Data
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NOTICE

This item(s) is not suitable for microfilming, but is available for
review at the Environmental Protection Agency, Region Vil
Superfund Records Center, Helena, Montana

TITLE: "FINAL CLOSURE REPORT MOUAT INDUSTRIES
SUPERFUND SITE COLUMBUS, MONTANA"

DATE: NOV. 2004

ITEM DESCRIPTION:  CD ROM - APPENDIX C, GROUNDWATER
DATA

FILE: 8801401 DOCNO: 453277




Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavaient Total Dissoived Temp pH SC Turbidity SWL
Q| Cr(mg/Ll) [Q] Cr(mg/ll) [Qf Cr(mgl) - (°C) (SU) mmhos/cm (NTU) Ft

GDSURF-1 11/20/96 0.044 0.063 0.044 7.36 2.68 2.50

GDSURF-1 11/20/06 0.049 0.057 0.056

GDSURF-1 05/14/97 0.030 0.042 0.043 10.57 7.33 2.55 3.60

GDSURF-1 05/14/97 0.030 0.041 0.041

GDSURF-1 11/20/97 0.030 0.033 0.031 8.49 7.32 2.23

GDSURF-1 11/20/97 0.030 0.035 0.032 8.49 7.32 223

GDSURF-1 05/22/98 0.033 0.041 0.039 10.62 7.13 247

GDSURF-1 05/22/98 0.036 0.035 0.030 10.62 7.13 247

GDSURF-1 12/03/e8 0.030 0.030 0.016 8.02 7.13 2.56

GDSURF-1 12/03/08 0.023 G.028 0.023 8.92 713 2.56

GDSURF-1 05/26/99 0.030 0.023 0.024 12.74 7.56 2.53 4

GDSURF-1 05/26/99° 0.030 0.024 . 0.023 12.74 7.56 2.563 4

GDSURF-1 12/02/99 0.014 0.014 0.014 8.33 7.46 2.49 6.92

GDSURF-1 12/02/99 0.017 8.33 7.46 2.49 6.92

GDSURF-1 05/31/00 0.013 0.017 0.011 10.93 7.60 252 2.20

GDSURF-1 05/31/00 < 0.007 0.026 0.011 10.03 7.60 2.52 2.20

GDSURF-1 10/18/00 < 0.007 0.038 < 0.009 11.59 7.45 2.63 33.00

GDSURF-1 10/18/00 < 0.007 0.036 < 0.000 11.59 7.45 2.63 33.00

GDSURF-1 05/10/01 0.010 0.027 0.019 8.57 7.38 2.58 27.00

GDSURF-1 05/10/01 < 0.007 0.026 0.027 8.57 7.38 2.58 27.00

GDSURF-1 10/30/01 0.009 < 0.009 < 0.009 0.97 7.45 2.55 34.00

GDSURF-1 10/30/01 0.010 < 0.009 < 0.009 9.87 7.45 2.55 34.00

GDSURF-1 10/23/02 < 0.007 0.012 < 0.010 7.10 7.48 242 8.90

GDSURF-1 10/23/02 < 0.007 < 0.010 0.013 7.10 7.48 242 8.90

MIS-11A Feb-94 2.780 2.790 :

MiS-11A Apr-94 2.530 2.000

MIS-11A Jul-04 2.720 2.990

MIS-11A Oct-04 2.850 2.750

MIS-11A Jan-95 1.780 1.440

MIS-11A 11/19/06 0.177 0.149 12.07 7.39 2.75 1.10 9.14

MiS-11A 05/13/97 0.128 0.124 0.27 7.31 2.63 0.80 8.8

MisS-11A 11/20/97 0.102 0.008 12.20 7.33 2.26 1.70 8.80

MiS-11A 05/21/98 0.108 0.094 9.80 7.30 2.56 1.80 9.20

MiS-11A 05/25/99 0.059 0.062 9.3 7.32 2.74 3 0.27

MIS-11A 12/02/99 0.075 0.068 12.79 7.51 2.7 2 9.27

MiS-11A 05/30/00 0.044 0.039 9.67 7.60 2.60 1.00 9.30

MIS-11A 10/18/00 0.059 0.044 14.20 7.41 2.84 1.10 9.40

AppendCTable 13-Oct-2004




Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr{mg\) {Q] Cr(mg/l) [Q] Cr(mglL) (°C) (SU) mmhos/cm (NTU) Ft

MIS-11A 05/09/01 0.030 0.036 9.44 7.38 2.68 0.98 9.81

MIS-11A 10/29/01 0.058 0.046 14.11 7.40 2.80 0.88 9.60

MIS-11A 10/23/02 0.044 0.040 13.24 7.38 2.78 0.90 9.30

MiS-118 Feb-94 2.510 2.470

MiS-11B Apr-94 2.210 1.820

MIS-11B Jul-94 2.290 2.540

MIS-11B Oct-94 2.280 2.290

MIS-11B Jan-95 1.710 1.730

MiS-11B May-95 1.160 1.110

MiS-11B Dec-03 0.022 0.023 12.64 7.38 2.66 0.31 9.78

MiS-12 Feb-94 < 0.010 < 0.005

MIS-12 Apr-94 < 0.010 < 0.005

MiS-12 Jul-94 0.020 < 0.005

MIS-12 Oct-94 < 0.010 0.007

MiS-12 Jan-95 < 0.010 < 0.005

MIS-12 11/18/96 0.009 < 0.009 11.85 7.22 2.68 1.09 3.98

MIS-12 05/12/97 < 0.009 < 0.009 7.63 7.14 2.5 2.20 3.2

MIS-12 05/12/97 < 0.009 < 0.009

MiS-12 05/20/98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55

MisS-12 05/20/98 < 0.010 < 0.010 8.26 6.99 3.03 1.43 3.55

MIS-12 12/01/98 < 0.010 < 0.010 12.31 7.16 2.99 1.6 4.04

MiS-12 05/24/99 < 0.010 < 0.010 8.86 7.07 2.96 2.2 3.54

MIS-12 12/01/99 < 0.008 < 0.008 12.01 7.36 2.8 1.1 4.2

MIS-12 05/31/00 < 0.009 < 0.009 8.62 7.43 2.68 0.90 3.18

MIS-12 10/17/00 < 0.009 < 0.009 13.37 7.15 2.87 0.89 4.10

MIS-12 05/09/01 < 0.008 < 0.008 7.46 7.21 2.76 0.92 3.71

Mis-12 10/30/01 < 0.009 < 0.009 13.35 7.14 2.84 0.91 4.07

MIS-12 10/22/02 < 0.010 < 0.010 11.47 7.1 2.81 1.10 4.06

MIS-13 Feb-94 0.020 0.030

MIS-13 Apr-84 0.020 0.014

MIS-13 Jul-94 0.030 0.022

MIS-13 Oct-94 0.030 0.037

MIS-13 Jan-95 0.030 0.028

MIS-13 11/18/96 0.016 0.023 11.2 7.27 2.28 1.20 7.04

MIS-13 05/12/97 0.017 0.020 7.95 7.18 2.15 0.50 571

MIS-13 11/18/97 0.016 0.016 11.36 7.09 2.05 1.40 6.78

MIS-13 11/19/97 0.017 0.016 11.36 7.09 2.05 1.40 6.78
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Crimglt) [Q] Cr(mg/l) [Q] Cr{mgl) (°C) (8Y) mmbhos/cm (NTU) Ft
MIS-13 12/01/08 0.026 0.014 11.57 7.15 2.44 1.3 7.04
MIS-13 05/24/99 0.023 0.014 8.91 7.11 24 2 7.33
MIS-13 12/01/99 0.017 0.019 11.54 7.38 2.01 1 8.48
MIS-13 05/31/00 0.012 < 0.009 9.40 7.48 1.90 1.10 6.45
MIS-13 10/17/00 0.024 0.022 12.63 7.25 2.30 1.06 8.53
MiS-13 05/10/01 0.008 0.013 8.45 7.27 1.75 0.98 8.14
MIS-13 10/30/01 0.037 0.033 12.68 7.24 2.34 1.10 8.98
MIS-13 10/22/02 0.028 0.030 11.74 7.23 2.37 1.20 8.61
MIS-13 05/20/98 0.014 < 0.010 8.64 7.01 2.63 1.80 5.84
MiIS-14 Feb-94 0.060 0.070
MIS-14 Apr-94 0.070 0.065
MIS-14 Jul-94 0.150 0.160
MIS-14 Oct-04 0.070 0.073
MIS-14 Jan-95 0.070 0.069
MIS-14 11/18/96 0.019 0.021 11.86 7.14 2.88 0.14 9.84
MIS-14 05/12/97 0.016 0.0186 8.95 7.06 2.76 0.08 9.22
MIS-14 11/19/97 0.015 0.015 11.90 7.00 2.38 0.04 9.42
MIS-14 05/20/98 0.011 0.010 9.26 6.97 2.64 0.29 9.58
MIS-14 12/01/98 0.012 0.013 12.35 7.14 2.65 0.12 9.18
MiS-14 12/01/98 0.021 < 0.010 12.35 7.14 2.65 0.12 9.18
MiS-14 05/24/99 0.011 0.015 9.4 7.06 2.79 0.2 10.24
MIS-14 12/01/99 0.015 0.015 12.81 7.31 2.56 1 10.64
MIS-14 05/30/00 0.034 0.023 9.75 7.35 2.53 0.13 10.40
MIS-14 10/17/00 0.012 0.015 13.75 7.09 2.66 0.11 10.52
MIS-14 10/17/00 0.026 0.013 13.75 7.09 2.66 0.11 10.52
Mis-14 05/10/01 0.027 0.027 9.44 7.11 2.55 0.21 10.40
MiS-14 10/29/01 0.023 0.015 13.80 7.12 2.57 0.22 10.55
MiS-14 10/22/02 0.014 0.017 12.94 7.16 2.63 0.31 10.45
MiS-15 Oct-04 0.420 0.400
MIS-15 Jan-95 0.180 0.163
MIS-15 11/19/96 0.032 0.031 12.97 7.29 2.74 1.80 6.43
MIS-15 05/13/97 0.038 0.036 10.43 7.27 271 1.90 6.1
MIS-15 11/20/97 0.026 0.024 12.99 7.22 2.32 1.67 5.92
MiS-15 05/21/98 0.027 0.027 10.62 7.23 2.54 0.85 6.46
MiS-15 12/02/98 0.019 0.016 13.09 7.31 2.72 0.42 6.23
MiS-15 05/25/99 0.025 0.023 11.05 7.32 2.77 5 6.44
MIS-15 12/02/99 0.020 0.016 13.16 7.53 2.74 1 6.56
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q] Cr(mglL) |Q] OCr(mg/lL) |Q} Cr(mgil) (°C) (SU) mmbhos/cm (NTU) Ft

MIS-15 05/30/00 0.023 0.019 11.10 7.60 2.70 1.20 6.66

MIS-15 10/18/00 0.027 0.023 14.43 7.41 2.86 1.12 6.76

MIS-15 05/10/01 0.017 0.011 10.29 7.38 2.66 0.98 7.29

MiS-15 10/29/01 0.016 0.016 14.40 7.38 2.84 0.89 7.02

MiS-15 10/22/02 0.013 0.016 12.68 7.36 2.79 0.90 6.75

MiS-16 Oct-04 0.170 0.157

MIS-16 Jan-95 0.130 0.108 _

MIS-16 11/19/96 0.019 0.016 11.16 7.34 2.74 1.20 6.55

MIS-16 05/13/97 0.018 0.016 10.12 7.32 2.58 3.30 6.3

MiS-16 11/20/97 0.010 0.009 11.49 7.25 2.22 2.05 6.13

MIS-16 05/21/98 0.012 < 0.010 10.26 7.30 2.29 1.60 6.62

MIS-16 12/02/98 0.015 < 0.010 11.44 7.34 2.52 21 6.48

MIS-16 05/25/99 0.012 < 0.010 10.63 7.31 2.62 2 6.72

MIS-16 12/02/99 0.013 0.015 11.58 7.5 2.53 5 6.8

MIS-16 12/02/99 0.013 0.015 11.58 7.5 2.53 5 6.8

MIS-16 05/30/00 < 0.009 < 0.009 10.69 7.60 2.45 0.80 6.84

MIS-16 10/18/00 < 0.009 < 0.009 12.35 7.39 2.60 0.60 6.89

MIS-16 05/09/01 < 0.008 < 0.008 0.98 7.33 2.64 0.80 7.41

MIS-16 05/09/01 < 0.008 < 0.008 0.98 7.33 2.64 0.80 7.41

MIS-16 10/29/01 < 0.009 < 0.009 12.41 7.41 2.46 0.8 71

MIS-16 10/22/02 0.017 0.011 12.12 7.38 2.49 1.00 6.88

MIS-4B Oct-94 0.330 0.312

MiS-4B Jan-95 0.100 0.113 0.096

MiS-4B May-95 0.079 0.070

MIS-4B Dec-03 < 0.009 < 0.009 12.6 7.44 2.52 4.54 7.07

MIS-8B Feb-94 2.170 2.280

MiS-8B Apr-94 2.080 1.770

MIS-8B Jul-94 1.500 1.710

MIS-8B Oct-04 1.100 1.060

Mis-8B Jan-95 1.510 1.220 1.240

MiS-8B May-95 1.180 1.220

MIS-8B Dec-03 0.031 0.030 12.81 7.4 2.69 0.31 8.35

R-1 Dec-92 0.380 0.380

R-1 Mar-93 0.040 0.040

R-1 Jun-93 < 0.010 0.013

R-1 Aug-93 0.030 0.019

R-1 Sep-93 0.060 0.110
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample D Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr(mg/l) [Q] Cr(mg/l) [Q| Cr(mgl) (°C) (SV) mmhos/cm (NTU) Ft

R-1 Sep-93 0.100 0.130

R-1 Oct-93 0.120 0.160

R-1 Oct-93 0.140 0.143

R-1 Nov-93 0.150 0.150

R-1 Dec-93 0.130 0.130

R-1 Dec-93 0.130 0.130

R-1 Jan-94 0.110 0.100

R-1 Apr-94 0.110 0.096

R-1 Jul-94 0.070 0.090

R-1 Oct-94 0.490 0.449

R-1 Jan-95 0.130 0.109

R-1 11/19/96 0.054 0.021 11.85 7.15 2.63 2.80 12.19

R-1 11/19/96 0.040 < 0.009

R-1 05/13/97 0.017 < 0.009 9.46 7.15 2.52 1.25 11.77

R-1 11/19/07 0.009 0.007 11.96 7.06 2.25 0.15 11.80

R-1 05/21/98 0.015 0.012 9.51 7.05 2.38 2.65 12.22

R-1 12/01/98 0.012 < 0.010 12.61 717 2.47 0.42 12.04

R-1 05/24/99 0.027 < 0.010 9.89 7.11 2.52 3 12.2

R-1 12/02/99 0.011 0.010 12.84 . 7.4 2.47 6 12.3

R-1 05/30/00 < 0.009 < 0.009 10.02 7.49 2.44 2.40 12.27

R-1 05/30/00 < 0.009 < 0.009 10.02 7.49 2.44 2.40 12.27

R-1 10/17/00 < 0.009 < 0.009 12.98 7.16 2.65 2.00 12.46

R-1 05/10/01 < 0.008 < 0.008 9.84 7.21 2.59 2.20 12.75

R-1 10/29/01 0.032 < 0.009 13.30 7.25 2.49 2.18 12.61

RMIS-1 Jun-92 < 0.010 < 0.005

RMIS-1 Sep-92 < 0.010 < 0.005

RMIS-1 Dec-92 |< 0.010 < 0.005

RMIS-1 Mar-93 |< 0.010 < 0.005

RMIS-1 Jun-93 < 0.010 < 0.005

RMIS-1 Aug-93 < 0.010 < 0.005

RMIS-1 Sep-93 < 0.010 < 0.005

RMIS-1 Sep-93 < 0.010 < 0.005

RMIS-1 Oct-93 < 0.005 < 0.010

RMIS-1 Oct-83 < 0.005 < 0.010

RMIS-1 Nov-83 |« 0.005 < 0.010

RMIS-1 Dec-03 < 0.005 < 0.010

RMIS-1 Dec-93 < 0.005 < 0.010
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr(mg/ll) |Q] Cr(mg/l) {Q| Cr{mgll) (°C) (SV) mmhos/cm {NTU) Ft

RMIS-1 Jan-94 < 0.005 < 0.010

RMIS-1 Apr-94 < 0.010 < 0.005

RMIS-1 Jul-94 < 0.010 < 0.005

RMIS-1 Oct-94 < 0.010 < 0.005

RMIS-1 Jan-95 < 0.010 < 0.005

RMIS-1 11/18/96 < 0.008 0.012 12.17 7.43 0.95 3.44 9.71

RMIS-1 05/12/97 < 0.009 < 0.009 9.33 7.33 2.59 3.50 9.56

RMIS-1 11/19/97 0.001 < 0.001 12.71 7.29 2.25 1.15 9.08

RMIS-1 05/20/98 < 0.010 < 0.010 9.84 7.22 2.43 2.64 9.82

RMIS-1 12/01/98 < 0.010 0.010 13.28 7.39 2.5 2.18 9.44

RMIS-1 05/24/99 < 0.010 < 0.010 10.76 7.23 2.59 1.8 9.79

RMIS-1 12/01/99 < 0.008 < 0.008 13.11 7.52 2.41 3 0.98

RMIS-1 05/30/00 < 0.009 < 0.009 10.39 7.65 2.47 3.21 10.09

RMIS-1 10/17/00 < 0.009 < 0.009 14.05 7.41 2.54 2.80 10.05

RMIS-1 05/10/01 < 0.008 < 0.008 9.35 7.41 2.57 1.14 10.92

RMIS-1 10/29/01 < 0.009 < 0.009 14.11 7.45 2.3 1.1 10.42

RMIS-1 10/22/02 < 0.010 < 0.010 13.88 7.46 2.28 1.40 10.11

RMIS-1 10/22/02 0.015 < 0.010 13.88 7.46 2.28 1.40 10.11

RMIS-10 Jun-92 < 0.010 0.018

RMIS-10 Sep-92 < 0.010 0.005

RMIS-10 Dec-92 < 0.010 0.006

RMIS-10 Mar-93 0.060 0.050

RMiS-10 Jun-93 0.010 0.020

RMIS-10 Aug-93 < 0.010 < 0.005

RMIS-10 Sep-93 < 0.010 < 0.005

RMIS-10 Sep-93 |« 0.010 < 0.005

RMIS-10 Oct-93 |< 0.010 0.009

RMIS-10 Oct-93 |« 0.010 < 0.005

RMIS-10 Nov-93 < 0.010 < 0.005

RMIS-10 Dec-03 < 0.010 < 0.005

RMIS-10 Dec-93 |< 0.010 < 0.005

RMIS-10 Jan-94 < 0.010 0.005

RMIS-10 Apr-94 0.020 0.016

RMIS-10 Jul-04 0.010 0.009

RMIS-10 Oct-94 < 0.010 0.008

RMIS-10 Jan-95 < 0.020 0.018 0.016

RMIS-10 May-95 0.011 0.016
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Mouat Industries NPL Site - Columbus, MT
Water Quality Field Parameters and Chromium Concentrations

Date

Sample 1D Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q] Cr(mgl) |Q| Cr(mg/lL) [Q] Cr{mglL) (°C) (SU) mmhos/cm (NTU) Ft

RMIS-10 Dec-03 0.015 < 0.009 12.6 7.36 2.56 2.37 7.6

RMIS-2 Jun-92 0.300 0.260

RMIS-2 Sep-92 0.200 0.220

RMIS-2 Dec-92 0.170 0.190

RMIS-2 Mar-93 0.100 0.090

RMIS-2 Jun-93 0.100 0.090

RMIS-2 Aug-93 0.140 0.140

RMIS-2 Sep-93 0.180 0.200

RMIS-2 Sep-93 0.120 0.191

RMIS-2 Oct-93 0.100 0.110

RMIS-2 Oct-93 0.140 0.136

RMIS-2 Nov-93 0.140 0.151

RMIS-2 Dec-93 0.180 0.190

RMIS-2 Dec-93 0.180 0.204

RMIS-2 Jan-94 0.220 0.230

RMIS-2 Apr-94 0.110 0.091

RMIS-2 Jul-94 0.440 0.540

RMIS-2 Oct-94 0.280 0.236

RMIS-2 Jan-95 0.160 0.135 0.166

RMIS-2 May-95 0.062 0.061

RMIS-2 Dec-03 0.044 0.049 12.68 7.44 2.41 4 11.24

RMIS-3 Jun-92 0.020 0.023

RMIS-3 Sep-92 1.160 1.310

RMIS-3 Dec-92 0.340 0.380

RMIS-3 Mar-93 0.030 0.020

RMIS-3 Jun-93 0.020 0.020

RMIS-3 Aug-93 0.010 0.013

RMIS-3 Sep-93 < 0.010 0.030

RMIS-3 Sep-93 0.010 0.012

RMIS-3 Oct-93 0.010 0.010

RMIS-3 Oct-93 0.010 0.013

RMIS-3 Nov-93 0.030 0.034

RMIS-3 Dec-93 0.060 0.060

RMIS-3 Dec-93 0.080 0.087

RMIS-3 Jan-94 0.080 0.070

RMIS-3 Apr-94 < 0.010 0.013

RMIS-3 Jul-94 0.010 0.015
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample D Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Cr{mg/lL) |Qf Cr(mg/lL) [Q] Cr(mgl) (°C) (SV) mmhos/cm (NTU) Ft

RMiS-3 Oct-94 0.170 0.156

RMIS-3 Jan-95 0.020 0.021 0.020

RMIS-3 May-95 0.011 0.011

RMIS-3 Dec-03 < 0.009 0.009 12.97 7.21 2.31 2.73 8.63

RMIS-4 Jun-92 5.280 5.500

RMIS-4 Sep-92 2.420 2610

RMIS-4 Dec-92 3.160 3.240

RMIS-4 Mar-93 2.920 2.820

RMIS-4 Jun-93 3.600 3.260

RMIS-4 Aug-93 2.680 2.340

RMIS-4 Sep-93 2.600 2.210

RMIS-4 Sep-93 2.110 1.850

RMIS-4 QOct-03 1.420 1.370

RMIS-4 Oct-83 1.480 1.410

RMIS-4 Nov-93 1.670 1.650

RMIS-4 Dec-93 2.040 1.900

RMIS-4 Dec-93 2.110 1.930

RMIS-4 Jan-94 2.130 2.040

RMIS-4 Apr-94 1.850 1.580

RMIS-4 Jul-94 1.260 1.470

RMIS-4 Oct-94 0.380 0.313

RMIS-4 Jan-95 0.190 0.163

RMIS-4 11/19/96 0.091 0.095 12.26 7.3 2.89 4.70 6.79

RMIS-4 05/13/97 0.041 0.042 9.92 7.32 2.8 2.20 6.53

RMIS-4 05/13/97 0.045 0.043

RMIS-4 11/20/97 0.073 0.035 12.10 7.22 2.45 2.40 6.35

RMIS-4 05/21/98 0.047 0.030 10.12 7.29 2.61 4.85 6.85

RMIS-4 12/02/98 0.057 0.039 11.92 7.31 2.8 35 6.66

RMIS-4 05/24/9¢ 0.051 0.016 10.61 7.32 2.76 22 6.85

RMIS-4 12/02/99 0.098 0.040 12.3 7.52 2.78 10 6.93

RMIS-4 05/30/00 0.025 0.025 11.16 7.60 2.73 1.80 7.04

RMIS-4 10/18/00 0.020 < 0.009 13.96 7.38 2.89 1.60 7.09

RMIS-4 05/09/01 0.017 0.015 9.72 7.35 2.73 1.60 7.57

RMIS-4 10/29/01 0.076 0.023 13.41 7.38 2.74 1.40 7.30

RMIS-4 10/22/02 0.035 0.020 12.22 7.28 2.70 1.30 7.08

RMIS-5 Jun-92 0.030 0.030

RMIS-5 Sep-92 0.030 0.030
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Cr(mg/l) {Q] Cr(mg/) |Q| Cr(mgi) (°C) (SU) mmhos/cm (NTU) Ft

RMIS-5 Dec-92 0.030 0.030

RMIS-5 Mar-93 0.030 0.030

RMIS-5 Jun-93 0.030 0.030

RMIS-5 Aug-93 0.030 0.028

RMIS-5 Sep-93 0.030 0.030

RMIS-5 Sep-93 0.020 0.026

RMIS-5 Oct-03 0.030 0.025

RMIS-5 Oct-03 0.020 0.024

RMIS-5 Nov-93 0.020 0.023

RMIS-5 Dec-93 0.030 0.028

RMIS-5 Dec-93 0.030 0.037

RMIS-5 Jan-04 0.040 0.040

RMIS-5 Apr-94 0.030 0.030

RMIS-5 Jul-94 0.150 0.160

RMIS-5 Oct-94 0.120 0.093

RMIS-5 Jan-g5 0.070 0.068 0.061

RMIS-5 May-95 0.035 0.032

RMIS-5 Dec-03 0.018 0.023 11.81 7.39 2.54 3.3 7.15

RMIS-6 Jun-92 3.000 3.200

RMIS-8 Sep-92 4.410 4.370

RMIS-6 Dec-92 4.860 5.160

RMIS-6 Mar-93 4.180 4.750

RMIS-6 Jun-03 3.900 4.090

RMIS-6 Aug-93 4.480 3.920

RMIS-6 Sep-93 4.300 3.680

RMIS-6 Sep-93 4.100 3.500

RMIS-6 Oct-93 3.860 3.580

RMIS-6 Oct-93 4.070 3.840

RMIS-6 Nov-93 3.730 3.500

RMIS-6 Dec-93 3.510 3.140

RMIS-6 Dec-93 3.290 2.710

RMIS-6 Jan-94 2.970 2.8340

RMIS-6 Apr-94 2.550 1.890

RMIS-6 Jul-94 2.100 2.280

RMIS-6 Oct-94 1.720 1.620

RMIS-6 Jan-95 1.220 0.990

RMIS-6 11/19/96 0.206 0.200 13.24 7.36 2.86 0.40 8.16
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sampie 1D Date Hexavalent Totat Dissolved Temp pH SC Turbidity SWL
Q| Cr(mg/l) |Q] Cr{mg/t) [Q] Cr(mglL) (°C) (SU) mmhos/cm (NTU) Ft

RMIS-6 05/13/97 0.140 0.133 8.94 7.37 2,77 0.50 7.82

RMIS-6 14/20/97 0.113 0.108 13.12 7.27 2.38 0.18 7.76

RMIS-6 11/20/07 0.117 0.107 13.12 7.27 2.38 0.18 7.76

RMIS-6 05/21/98 0.152 0.141 9.07 7.32 2.59 1.80 8.22

RMIS-6 06/03/99 0.115 0.109 9.17 7.38 2.75 4 8.21

RMIS-8 12/02/09 0.090 0.091 13.29 7.54 2.71 3 8.36

RMIS-6 05/30/00 0.087 0.065 9.08 7.65 2.67 0.30 8.46

RMIS-6 10/18/00 0.078 0.071 14.06 7.47 2.86 0.22 8.57

RMIS-6 05/09/01 0.068 0.060 8.81 7.40 2.76 0.26 9.01

RMIS-6 10/29/01 0.050 0.058 14.66 7.50 2.69 0.33 8.76

RMIS-6 10/23/02 0.047 0.044 13.22 7.44 2.57 0.51 8.56

RMIS-7 Jun-82 0.140 0.160

RMIS-7 Sep-92 0.450 0.460

RMIS-7 Dec-92 0.560 0.630

RMIS-~7 Mar-93 0.250 0.250

RMIS-7 Jun-93 0.090 0.080

RMIS-7 Aug-93 0.110 0.100

RMIS-7 Sep-93 0.150 0.154

RMIS-7 Sep-03 0.200 0.180

RMIS-7 Oct-93 0.230 0.170

RMIS-7 Oct-93 0.250 0.250

RMIS-7 Nov-93 0.270 0.257

RMIS-7 Dec-93 0.230 0.260

RMIS-7 Dec-93 0.230 0.268

RMIS-7 Jan-94 0.260 0.250

RMIS-7 Apr-94 0.470 0.413

RMIS-7 Jul-94 0.310 0.380

RMIS-7 Oct-94 0.640 0.675

RMIS-7 Jan-95 0.230 0.205

RMIS-7 11/19/96 0.021 0.018 11.77 7.22 2.56 0.80 9.57

RMIS-7 11/19/06 0.037 0.020

RMIS-7 05/13/97 0.017 0.016 9.44 7.2 2.4 1.30 9.16

RMIS-7 11/20/97 0.015 0.014 11.97 7.06 2.00 2.32 9.24

RMIS-7 05/21/98 0.017 0.013 9.34 7.11 2.29 1.25 9.60

RMIS-7 12/02/98 < 0.010 0.011 12.46 7.13 2.4 0.66 9.43

RMIS-7 05/24/99 0.013 0.011 9.88 7.13 2.45 3.4 9.6

RMIS-7 05/24/99 0.016 0.013 9.88 7.13 2.45 3.4 9.6
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Date

Sample ID Hexavalent Total Dissolved Temp pH sC Turbidity SWL
Q| Cr(mgl) {Ql Cr(mgl) Q| Cr(mg/L) (°C) (sV) mmhos/cm (NTU) Ft

RMIS-7 12/02/99 0.014 0.010 12.51 7.34 2.41 3 9.74

RMIS-7 05/30/00 < 0.009 < 0.009 10.10 7.47 2.38 1.00 9.68

RMIS-7 10/18/00 0.022 0.018 13.47 7.24 2.60 0.90 9.84

RMIS-7 05/09/01 < 0.008 < 0.008 9.84 7.20 2.56 0.82 10.14

RMIS-7 10/29/01 0.016 0.016 13.46 7.23 2.59 0.88 10.00

RMIS-7 10/23/02 0.020 0.017 12.28 7.26 2.54 0.90 0.87

RMIS-8 Jun-92 0.860 0.760

RMIS-8 Sep-92 0.320 0.350

RMIS-8 Dec-92 0.620 0.670

RMIS-8 Mar-93 2.020 2.160

RMIS-8 Jun-93 1.200 1.100

RMIS-8 Aug-93 1.180 1.450

RMIS-8 Sep-93 0.600 0.860

RMIS-8 Sep-93 0.720 0.750

RMIS-8 Oct-93 0.810 0.800

RMIS-8 Oct-93 0.680 0.780

RMIS-8 Nov-93 0.730 0.680

RMIS-8 Dec-93 0.740 0.680

RMIS-8 Dec-93 0.850 0.710

RMIS-8 Jan-94 0.910 0.880

RMIS-8 Apr-94 0.780 0.772

RMIS-8 Jul-94 0.880 0.910

RMIS-8 Oct-94 0.590 0.588

RMIS-8 Jan-95 0.610 0.514

RMiS-9 Jun-92 0.010 0.017

RMIS-9 Sep-92 < 0.010 0.010

RMIS-9 Dec-92 < 0.010 0.007

RMIS-9 Mar-93 0.020 0.020

RMIS-9 Jun-93 0.020 0.030

RMIS-9 Aug-93 0.020 0.016

RMIS-9 Sep-93 0.020 0.016

RMIS-9 Sep-93 0.010 0.011

RMIS-9 Oct-93 < 0.010 0.007

RMIS-9 Oct-93 < 0.010 0.006

RMIS-0 Nov-93 < 0.010 0.007

RMIS-9 Dec-93 < 0.010 0.007

RMIS-9 Dec-93 < 0.010 0.007
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr(mg/ll) |Q] Cr(mgt) |Q| Cr(mg/l) (°C) (SU) mmbhos/cm (NTU) Ft

RMIS-9 Jan-94 < 0.010 0.008

RMIS-9 Apr-94 < 0.010 0.006

RMIS-9 Jul-94 < 0.010 0.014

RMiS-9 Oct-94 0.010 0.012

RMIS-9 Jan-95 < 0.010 0.009

RMIS-9 11/19/96 < 0.000 < 0.009 11.74 7.41 2.87 0.70 7.74
RMIS-9 05/13/97 0.010 < 0.009 8.78 7.38 2.73 0.88 7.35
RMIS-9 11/20/97 0.005 0.005 11.75 7.27 2.40 0.32 7.38
RMIS-9 05/21/98 < 0.010 < 0.010 9.04 7.31 2.56 0.77 7.76
RMIS-9 12/02/98 < 0.010 < 0.010 12.02 7.34 276 0.4 7.41
RMIS-9 05/25/89 < 0.010 0.011 9.26 7.32 273 1 7.68
RMIS-9 12/01/99 < 0.008 < 0.008 12.33 7.57 2.64 0.4 7.8
RMIS-9 05/30/00 < 0.009 < 0.009 9.95 7.67 2.55 0.70 7.75
RMIS-9 10/17/00 < 0.009 < 0.009 13.97 7.43 2.69 0.55 7.78
RMIS-9 05/10/01 < 0.008 < 0.008 9.03 7.41 2.53 0.62 8.32
RMIS-9 10/29/01 < 0.009 < 0.009 14.23 7.45 2.60 0.63 8.05
RMiS-9 10/26/01 0.012 < 0.009 14.23 7.45 2.60 0.63 8.05
RMIS-9 10/22/02 0.011 < 0.010 12.23 7.36 2.62 0.80 7.81
W-1 Jun-92 < 0.010 < 0.005

W-1 Sep-92 < 0.010 < 0.005

W-1 Dec-92 < 0.010 < 0.005

W-1 Mar-93 0.010 < 0.010

W-1 Jun-93 < 0.010 < 0.005

W-1 Aug-93 < 0.010 < 0.005

W-1 Sep-93 < 0.010 < 0.005

W-1 Sep-93 0.020 0.006

W-1 Oct-93 < 0.010 < 0.005

W-1 Oct-93 < 0.010 < 0.005

W-1 Nov-93 |[< 0.010 < 0.005

W-1 Dec-93 i< 0.010 < 0.005

W-1 Dec-93 < 0.010 < 0.005

W-1 Jan-84 < 0.010 < 0.005

W-1 Apr-94 < 0.010 < 0.005

W-1 Jul-84 < 0.010 < 0.005

W-1 Oct-94 < 0.010 < 0.005

W-1 Jan-95 < 0.010 0.064

W-10 Oct-93 < 0.010 0.006
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Mouat Industries NPL Site - Columbus, MT

Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr(mgt) {Q] OCr{mglk) {Q| Cr(mgll) (°C) (SV) mmhos/cm (NTU) Ft

W-10 Oct-93 < 0.010 0.006

W-10 Nov-93 |< 0.010 0.058

W-10 Dec-93 < 0.010 0.006

W-10 Dec-03 < 0.010 0.006

W-10 Jan-94 < 0.010 0.014

W-10 Apr-94  |< 0.010 0.016

W-10 Jul-94 0.030 0.042

W-10 Oct-94 < 0.010 0.015

W-10 Jan-95 < 0.010 0.128

W-11 Jun-92 < 0.010 0.012

W-11 Sep-92 0.040 0.040

W-11 Dec-92 0.050 0.060

W-11 Mar-g3 0.010 < 0.010

W-11 Jun-93 < 0.010 0.009

W-11 Aug-93 < 0.010 0.007

W-11 Sep-93 0.010 0.008

W-11 Sep-93 0.010 0.010

W-11 Oct-93 < 0.010 0.009

W-11 Oct-93 < 0.010 0.009

W-11 Nov-93 0.010 0.010

W-11 Dec-83 0.010 0.012

W-11 Dec-93 0.010 0.015

W-11 Jan-94 0.020 0.020

W-11 Apr-94 0.010 0.014

W-11 Jul-94 0.010 0.013

W-11 Oct-94 0.030 0.025

W-11 Jan-95 0.010 0.025 0.020

W-11 May-95 0.018 0.015

W-11 Dec-03 0.014 < 0.009 12.38 7.34 2.39 0.63 8.87

W-13 Jun-g2 < 0.010 < 0.005

W-13 Sep-92 < 0.010 < 0.005

W-13 Dec-92 < 0.010 < 0.005

W-13 Mar-93 < 0.010 < 0.010

W-13 Jun-93 < 0.010 < 0.005

W-13 Aug-983 < 0.010 < 0.005

W-13 Sep-93 |< 0.010 |« 0.005

W-13 Sep-93 < 0.010 < 0.005
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Mouat Iindustries NPL Site - Columbus, MT
Water Quality Field Parameters and Chromium Concentrations

Sample ID Date Hexavalent Total Dissolved Temp pH SC Turbidity SWL
Q| Cr(mg/) Q| Cr(mg/l) [Q| Cr(mglL) (°C) (SVU) mmbhos/cm (NTU) Ft

W-13 Oct-93 |< 0.005 < 0.010

W-13 Oct-03 |< 0.005 < 0.010

W-13 Nov-93 |< 0.005 < 0.010

W-13 Dec-93 |< 0.005 < 0.010

W-13 Dec-03 < 0.005 < 0.010

W-13 Jan-94 < 0.005 < 0.010

W-13 Apr-94 < 0.010 < 0.005

W-13 Jul-94 < 0.010 < 0.005

W-13 Oct-94 < 0.010 < 0.005

W-13 Jan-95 < 0.010 < 0.005 < 0.005

W-13 May-95 < 0.005 < 0.005

W-13 Dec-03 < 0.009 < 0.009 11.87 7.34 2.52 227 5.03

W-9 Jun-92 0.010 0.010

W-9 Sep-92 < 0.010 < 0.005

W-9 Dec-92 |< 0.010 < 0.005

W-9 Mar-93 0.010 < 0.010

W-9 Jun-93 < 0.010 0.008

W-9 Aug-93 |< 0.010 < 0.005

W-9 Sep-83 < 0.010 0.064

W-9 Sep-93 < 0.010 0.011

W-9 Oct-93 0.010 0.008

W-9 Oct-93 < 0.010 0.011

W-9 Nov-03 < 0.010 0.006

W-9 Dec-93 |< 0.010 < 0.005

W-9 Dec-93 |< 0.010 < 0.005

W-9 Jan-94 < 0.010 < 0.005

W-9 Apr-94 < 0.010 0.008

W-9 Jul-94 0.140 0.140

W-0 Qct-04 < 0.010 0.062

W-9 Jan-95 < 0.010 0.073 < 0.005

W-9 May-95 0.013 0.014

W-9 Dec-03 < 0.009 < 0.009 10.34 7.42 2.32 0.7 6.65

SWL = Static water level measured from measuring point on well casing

< = |ess than instrument detection limit
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Semzie

Samcle Documer Samgler Totat Hexawzlent .
Identification Date D # (Organization) | Chromium | Chromium Comments
(mgh) | (mgf)
GW-1 1377 GWS603 [Wesion TAT I <005
1980 GWBRB03  {Weston TAT ** <0M
1983 GW8803  {Waston TAT b <0.05
1384* |GWB8BGN3 |\Weston TAT * < 0.M MI-GW-1
1985* |GWAGBN3  |Weston TAT ** <N.02 MI-GW-1
GW-2 1977 GWS8B03  {Weston TAT i <0.05
1280 GW8Es03  |Weston TAT et < 0.01
1983 GW8503 |Weston TAT el <N.05
1984*  |GWBHN3  [|Weston TAT b <0N.MN MI-GW-2
1985* |GWS603  [Weston TAT * <0.02 MI-GW-2
GW-3 1977 GW8E603  |Weston TAT bl <0.05
1880 GW8BN3  {Weston TAT il < 0.01
1983 GWS8603 [Waeston TAT o 0.06
1984* |GW8EBD3 |\Weston TAT > < 0.01 MI-GW-3
GW-4 1977 GW8B03  |Westan TAT ** 6.2
1980 GWESD3  |Waeston TAT " 4.6
1983 GWBB03  |Weston TAT * 3.9
1884* 1GW8603 |Weston TAT e 3.8 MI-G\W-4
1985* |GWB8B6B03 |Waeston TAT b 38 MI-GW-4
GW-5 1977 GW8603 [Weston TAT i 13.2
1980 GWeB03 [Weston TAT o 6.1
: 1983 GW8603  |Weston TAT bl 4.5
GW-6 1977 GWB85603 |Weston TAT o <D.05
GW-7 1977 GW8603  |Weston TAT o 0.35
1980 GW8603 [Waston TAT il 0.38
1983 GW8503 |Waeston TAT b 0.53
1984* [GWBB03 |Weston TAT * < 0.01 MI-GW-7
MI-GW-8 1984 GW8603 [Weston TAT - < 0.01
GW-9 1977 GW8603 |Weston TAT o < 0.05
19380 GW8603 |Weston TAT i <0.M
1983 GWS603 |[Weston TAT o <0.05
GW-10 1977 GW8603 |Weston TAT > <0.05
1980 GW8603, |Weston TAT ** < 0.01
1983 [GW8603 _ |Weston TAT - <0.05
GW-11 1977 GWB8603 (Weston TAT > <D.05
1983 GW8603 |[Weston TAT e < 0.05
GW-12 1977 GW8603 [Weston TAT > < 0.05
1983 GWBBQ3 |Weston TAT - <0.05
GW-13 1980 GW8603 |Weston TAT b <0.01
1983 GW8B603 |Weston TAT - <0.05
GW-14 1977 GW8603 |Weston TAT b 1.3
GW-15 1977 GW8603 |Weston TAT r* 8.1
1980 GW8603 |Weston TAT ‘* 6.2
1983 GW8603 |Weston TAT o 3.8
1984* |{GWB603 [Weston TAT h < 0.01 MI-GW-15
GW-16 1977 GW8603 |Weston TAT > 0.48
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Identification Date ID# (Organization) | Chromium | Chromium Comments
(mgfl) (mg/)
1980 JGWSB603  [Weston TAJ *F 0.3
1983 |GWBBO3  |Weston TAT ** 0.42
1984* GWB503  |Weston TAT * 0.6 MI-GW-18
1985*  (GWBG03  {Weston TAT t 1.2 MI-GW-16
GwW-17 1977  |GWS8R03  |Weston TAT - <0.05
1980 |GWSBGR03  |Weston TAT b < 0.01
GW-18 1977 |GWSBBN3  [Weston TAT m < 0.05
1980  |GWBB03  |Weston TAT i <0.01
GW-19 1977  J|GWBARD3  |Weston TAT - 63.5
River (u) 1977  {GWS8603  [Weston TAT ** <0.01 Upstream Yellowstone River
River (d) 1977 |GWBB03  {Weston TAT - <0.01 Downstream Yellowstone River
SW-1 1984 |SW8603  |Weston TAT i < 0.01 Slough at Dump
1985  |SWE8603  |Weston TAT - < 0.02
SW-2 1984  |SW8603  |Weston TAT ** 0.23 Golf Course Slough
SW-3 1984 SW8603  {Weston TAT - < 0.01 Junkyard Slough
SW-4 1984 SW8603  |Weston TAT * <0.01 Wegner Ranch
1985 |SWBe03  |Weston TAT - <0.02
SW-5 1985 [SW8603  {Weston TAT - 0.54 Slough NW of Mouat
SW-8 1985 SW8603  {Weston TAT . 0.14 Slough W of Landfill
SW-7 1980  |SW8BA03  |Weston TAT - 0.59 Golf Course Pond
1983  |S\WaB03  |Weston TAT ** 0.5
1984  |SWBB03  |Weston TAT " 0.08
W-1 1977 |GW7701  |[MYAPO 0.04 <0.05
1980 GWUND2 |EPA < 0.005 < 0.01
w-2 1977 |GW7701  |MYAPQ 0.04 <0.05
1980  |GWUNO2 |EPA <0.005 < 0.01
W-3 1977 |GW7701  {MYAPO 0.09 <0.05
1980 |GWUNQ2 |EPA < 0.005 < 0.01
W-4 1977  |[GW7701  |MYAPO 17.4 6.2
1980  |GWUNO2 |EPA 4.1 4.64
W-5 1977 {GW7701  |MYAPO 25 13.2
1980 |GWUNO2 |EPA 59 6.1
W-6 1977 |GW7701  |MYAPO 0.08 <0.05
W-7 1977 {GW7701° [MYAPO 0.42 0.35
1980 |GWUNQ2 |EPA 0.34 0.38
W-9 1977  |GW7701_ |MYAPO 0.04 <0.05
1980 |GWUNO2 |EPA < 0.005 <0.01
W-10 1977 |GW7701  |MYAPO 0.26 <0.05
1980  |GWUND2 |EPA < 0.005 <0.01
W-11 1977 IGW7701_ |MYAPO 0.08 <0.05
W-12 1977 |GW7701  |MYAPO 0.06 <0.05
W-13 1980 |GWUNO2 {EPA <0.005 < 0.01
W-14 1977  |GwW7701  |MYAPO 274 1.32
W-15 1977 {GW7701  IMYAPO 7.19 8.1
1980 |GWUNO2 |EPA 58 6.24
W-16 1977 |Gw7701  IMYAPQ 2.45 0.48
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Semple Sample Document Sampler Towat Hexavelent
ldentification Date D # (Organization) | Chromium | Chromium Comments
(mag#) (mg/l)
1980 GWUNMD2 [EPA 0.257 0.3
W-17 1977 GW7701 MYAPQ 0.07 <0.05
1280 GWUMO2  |EZPA <0.0N5 <H.M
W-18 1977 GW7701 MYAPO 0.11 < (.05
1980 GWHUND2 [EPA < 0).005 <001
W-19 1977 GW7701 MYAPO 76 63.5
Golf Course Sp 1980 GWUNO2 |EPA 0.515 0.59
River Upsh 1977 GW7701 MYAPQO <0.02 < 0.01
1980 GWIUINDZ |EPRPA < 0.005 o
River Downsh 1977 GW7701 MYAPQ <0.02 <0.01
13980 GWUINO2 |EPA < 0.005 **
RB-3 6/89 GWBI05 ERT/REAC <0.M <0.M
W-1 6/89 GYWBIN5 ERT/REAC < 0.01 <N.M
W-2 6/89 GW/B205 ERT/REAC < 0.01 < 0.01
W-3 6/89 GW8205 ERT/IREAC 0.63 0.58
W-4 6/89 GW8905 ERT/REAC 2.3 2.3
W-4 (DUP) 6/89 GW8905 |ERT/REAC 2.3 2.3
W-5 6/89 GWS8905 |ERT/REAC 7.2 7
W-5 (DUP) 6/89 GW8305 ERT/REAC 7.3 7.2
W-7 6/89 GW8305 ERT/REAC 0.19 0.17
W-7 6/89 GWS8905 ERT/REAC 0.18 0.17
W-9 5/89 G\W8205 ERT/REAC <0.01 <0.01
W-9 6/89 G\W89305 ERT/IREAC 0.01 <0.01
W-16 6/89 G\WB8B3205 ERT/REAC 0.53 0.38
W-16 6/89 GW8905 ERT/REAC 0.53 0.51
W1-10 6/89 GWES05 ERT/REAC 0.01 < 0.01
W1-10 6/89 GW8305 ERT/IREAC <0.01 <0.01
Ballfield Well 6/89 GW8905 |ERT/REAC 0.02 0.02
Landfill Well 6/89 GW8905 |ERT/REAC 0.02 < (0.01
Griffel Farm 6/89 GW8905 |ERT/REAC < 0.01 < 0.01
Griffel Residence 6/89 . |GWB8305 |ERT/REAC < 0.01 < 0.01
Rix 6/89 GW8B205 |ERT/REAC < 0.01 < 0.01
R - 1(Anderson} 6/89 GW83905 ERT/REAC < 0.01 < 0.01
R-2(Ziegler) 6/89 GWA8305' |ERT/IREAC < 0.01 <0.01
RMIS-1 6/9/92 |GE9409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 | GES9409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
12/7/192 | GES409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GES409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
RMIS-2 6/9/92 [GES409 USBR 0.352 0.3 Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 |GE9409 USBR 0.154 0.17 Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 [GE9409 USBR 0.17 0.16 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GEZ409 USBR 0.096 0.1 Total Cation, Total Anion, Unfiltered Hex Cr
RMIS-3 6/9/92 |GES409 USBR 0.024 0.02 Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92  |GE9409 USBR 1.07 1.28 Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 (GES409 USBR 0.307 0.33 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GES9409 USBR 0.016 0.03 Total Cation, Total Anion, Unfiltered Hex Cr
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Sample Sample | Document Sampler Total Hexavalent
Identification Date ID# (Organization) { Chromium | Chromium Comments
(ma) | (man_
RMIS-4 6/9/92 [GEQ409 USBR 0,11 543 Total Cation, Tofai Anon, Unittered Hex Cr
Q21192 {GES409 US3R 2.27 2.51 Total Cation, Total Anion, Unfiltsred Hex Cr
12/7192 |GEQ4N9 USRER 2.5 3.05 Total Catinn, Total Anion, Unfiltered Hex Cr
3/29/93 |GE2409 USER 2./57 2.97 Tntal Cation, Total Anion, Unfiltered Hex Cr
RMIS-5 6/9/92 |{(GE£2409 USBR 0.044 0.02 Total Cation, Total Anion, Unfiltered Hex Cr
/21132 |GE9409 USBR 0.028 0.03 Tatal Cation, Total Anion, Unfiltered Hex Cr
127102 1GES409 USBR 0.03 0.03 Total Catien, Tofa! Anion, Unfiltered Hex Cr |
3/29/33 {G%2403 Us8R 0.023 0.03 Total Catinn, Tatal Anion, Unfiltarad Hex Gr
RMIS-6 A/3/92  |GEJ409 LSRR 3.15 3.2 Total Cation, Total Anion, Unfilterad Hex Cr
9/21192 |GE2409 1S8R 4.1 508 Totzl Cation, Total Anion, Infiltarad Yex Cr
12/7/192  |GE2403 USER 4.33 5.07 Total Cation, Tatal Apion, Unfiltered Hax Cr
3/20/93 |GE3409 USBR 3.89 4.23 Total Cation, Tetal Anion, Unfiltarad Hex Cr
RMIS-7 6/9/92 |GE2409 USBR 0.14 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 |GEE8409 SRR 0.422 0.47 Total Cation, Total Anion, Unfiltered Hex Cr
12/7/192 |GES409 UsBR 0.575 0.53 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GE2409 UUsaRr 0.246 0.25 Total Cation, Total Anion, Unfiltered Hex Cr
RMIS-8 6/9/92 |GE2409 USRR 0.855 0.71 Total Cation, Tatal Anion, Unfiltered Hex Cr
9/21/92 {GE2409 USBR 0.255 0.36 Total Cation, Total Anion, Unfiltered Hex Cr
12/7192 {GE2409 USRR 0.618 0.86 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GE9402 USBR 1.84 1.08 Total Cation, Tetal Anion, Unfiltered Hex Cr
RMIS-9 6/9/32 [GE9409 USBR 0.013 0.01 Total Cation, Total Anion, Unfitered Hex Cr
921182 |GE9403 US2R 0.01 ND Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 |GES409 USBR 0.012 MD Total Cation, Total Anion, Unfiltared Hex Cr
3/29/93 [GE9409 USBR 0.015 0.02 Total Cation, Total Anion, Unfiltared Hex Cr
RMIS-10 6/9/92 |GE9409 USBR 0.02 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/22  |GE3409 USBR 0.006 ND Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 |GES409 USBR 0.006 ND Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 {GE2409 USBR 0.045 0.06 Total Cation, Total Anion, Unfiltered Hex Cr
W-1 6/9/92 |GE9409 USBR 0.008 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/192 |GE9409 USBR 0.003 ND | Tota! Cation, Total Anian, Unfiltered Hex Cr
12/7/92 |GE2409 USBR 0.007 ND Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GE9409 USBR ND 0.01 Total Cation, Total Anion, Unfiltered Hex Cr
W-9 6/9/92 |GE9409 USBR 0.014 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 [GE9409 " |USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 |GES409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GE9409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
W-10 6/9/92 |GE9409 USBR 0.035 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 |GE9409 USBR 0.008 ND Total Cation, Total Anion, Unfiltered Hex Cr
TW-11 6/9/92 |GE9409 USBR 0.012 ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 |GES409 USBR 0.037 0.04 Total Cation, Total Anion, Unfiltered Hex Cr
12/7/92 {GE9409 USBR 0.045 0.05 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 {GES409 USBR ND 0.01 Total Cation, Total Anion, Unfiltered Hex Cr
W-13 6/9/92- [|GE9409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
9/21/92 {GES409 USBR ND ND Totai Cation, Total Anion, Unfiltered Hex Cr
12/7/92 |GES409 USBR 0.005 ND Total Cation, Total Anion, Unfittered Hex Cr
3/29/93 |GE9409 USBR ND ND Total Cation, Total Anion, Unfiltered Hex Cr
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Sample Sampler
Identification Date D# (Organization) | Chromium | Chromium Comments
_(mgfh _ (mgl)
-1 1277792 TGE9409 USBR 0.375 0.36 Total Cation, Total Anion, Unfiltered Hex Cr
3/29/93 |GE9409 USBR 0.038 0.04 Total Cation, Total Anion, Unfiltered Hex Cr

1) mg/l - milligram per liter
2) ND - analytical result below the method detection limit for the Analytical Method
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APPENDIX D -

Town of Columbus Superfund Overlay District
Zoning Ordinance and Institutional Controls




SEC. 27

SEC. 26

SEC. 33

SEC. 34

IMONTANA PRINCIPAL MERIDIAN

TOWNSHIP 2 SOUTH
RANGE 20 EAST FROM

SEC. 35

LEGEND:

BOUNDARY OF SUPERFUND OVERLAY DISTRICT (SOD)
AND GROUND WATER USE RESTRICTION AREA

A

tlantic Richfield Company

SUPERFUND OVERLAY DISTRICT

GRAPHIC SCALE

T

FA\OZ110 Mouct il-m-tq\ua Dwge\TREC\2003~Final Reporf\ I
APFOS0D.dwg

Date: 13 October 2004




17.76.010

Chapter 17.76

SOD SUPERFUND OVERLAY DISTRICT

Sections:
17.76.010  Intent. _
17.76.020 Additional application requirements.
17.76.030  Performance standards for block placement area.
17.76.040  Limitations on groundwater uvse.

17.76.010  Intent.
The intent of the superfund overlay district (SOD) is to protect public health,

safety and welfare while allowing appropriate use of lands within the district. This
intent will be accomplished by: |

A. Assuring that land use in the superfund overlay district is compatible with
protecting, and providing for permanent preservation and maintenance of remedial
actions implemented pursuant to the superfund law, including soil caps, treated concrete
blocks, and other remedial structures;

B. Requiring that any development in the block placement area of the SOD be
preceded by submittal of detailed site and construction plans, prepared by an architect
or engineer, for review and approval by the town as an institutional control in the
context of the federal superfund law;

'C. Requiring submittal of as built plans with certification from an architect or
engineer that site development and construction was completed in compliance with this
zoning title and federal superfund law;

D. Limiting well use and prohibiting ‘drilling of wells within the SOD; and

E. Placing a notice to purchasers on any deed, contract for sale, or other
instrument of conveyance before any lot or parcel, or any interest in any lot or parcel,
in the superfund overlay district is conveyed. (Ord. 298 § 1 (part) (11.02.191), 1997)

17.76.020  Additional application requirements.

All applications for uses and development in the superfund overlay area shall
include the following information:

A. Aswith other permit applications, an application form, an accurate site plan

and review fees; and
B. A detailed grading and drainage plan prepared by an engineer showing the

location, dimensions anc der:  ©f &l excavations, volumes of maierial ic i 7 ved
anc other drainage features: «::¢

23= (Coper o ot




17.76.020

C. Detailed plans prepared by an architect or engineer showing how remedial
structures such as soil caps, treated concrete blocks, and other structures will be
protected and maintained in relation to the proposed site development; and

D. Test results that confirm that any fill material proposed to be imported to
the site has less than 0.1 mg/l total chromium in toxicity characteristic leaching
procedure (TCLP) extracts or written certification that no fill material will be imported;
and

E. Bearing capacities, design loads and wheel loads resulting from uses

proposed for the site. (Ord. 298 § 1 (part) (11.02.192), 1997)

17.76.030  Performance standards for block placement area. :

The following standards apply to the block placement area within the: superfund
overlay district:

A. No excavation will be permitted through the twenty-four (24) inch thick soil
or gravel cover except for building or utility construction as described in subsection
F of this section. (Excavation is permitted at the existing sanitary sewer only for

purposes of sewer maintenance and improvement.)
B. Areas with gravel cover and block placement can be used for vehicle

parking, material storage and related traffic. This includes trucks up to the maximum
gross vehicle weight and axle loads permitted under the Montana Department of
Highways adopted “Federal Bridge Formula,” forklifts up to fifty thousand (50,000)
pounds gross weight with up to thirty-seven thousand (37,000) pounds on a single axie
with four tires, and construction equipment with up to seven thousand two hundred
(7,200) pounds per square foot under the actual tire or track contact area.

C. Areas with a vegetated soil cover cannot be used for any purpose unless a
gravel cover or a gravel and asphalt overlay is placed over the twenty-four:(24) inch
thick soil cover or a gravel cover that meets the following criteria: -

1. The gravel will be select road stone from a local source. Gravel already on
the site will be used to the extent possible; off-site gravel sources will be used only
if on-site quantities of suitable gravel are not sufficient. This gravel will be well sorted
with a range of particle sizes to facilitate close compaction and to minimize voids and
permeability in the cover after placement and compaction.

2. The gravel will be separated from the underlying blocks and soils by a
woven geotextile designed to reduce migration of gravel particles downward into the
block-south layer and of block pieces upward into the gravel layer.

3. The gravel layer will be approximately two feet (twenty-four (24) inches)

thick.
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4, The gravel will be placed in six to twelve (12) inch lifts to facilitate grading
and compaction. Each lift will be compacted with a motorized road construction type
roller. )

5. The finished surface of gravel will be graded to promote precipitation runoff
to perimeter diversion ditches. The center elevation of the gravel surface will be
approximately one foot above the perimeter elevations, and the average surface slope
will be one percent.

6. The gravel surface will be designed and installed to accommodate vehicular
traffic and open storage of materials. Operation of vehicles such as trucks and forklifts
will promote compaction of the surface gravel and further reduce infiltration.

7. Maintenance of the gravel cover will be by the landowner or lessee.

D. The soil and gravel covers constructed pursuant to subsection C of this
section above must be maintained by the property owner to prevent degradation.
Damage due to erosion, wind, burrowing animals, vehicles, or other causes must be
repaired promptly by the property owner.

E. The perimeter drainage channels and culverts must be maintained by the
city of Columbus public works department in an open, free-flowing condition..

F. If any building or structure (including related utilities) is to be constructed
on the block placement areas, sufficient soil must be placed over initial cover so that
any excavation required for this construction does not penetrate the placed blocks. Any
building or structure, including the related utilities, must meet all applicable require-
ments of the Montana State Building Code and the city of Columbus zoning code. Load
limits for buildings or structures will not exceed six thousand (6,000) pounds per square
foot.

G. Asphalt paving can be substituted for the uppermost six inches of the gravel
cover. In this case, the asphalt will.be placed in two courses—a four inch base course
and a two inch surface wearing course.

H. The fences around the soil cover areas must be maintained by the property
owner and the gates must be kept locked. To protect the soil cover, wheeled vehicles
must be excluded from soil cover areas except for soil cover and vegetation mainte-
nance. (Ord. 298 § 1 (part) (11.02.193), 1997)

17.76.040  Limitations on groundwater use.
The following limitations apply to groundwater use and related activities within
the superfund overlay district:
A. Installation or operation of new groundwater wells, groundwater fed ponds
or channels, and other groundwater extraciion or recovery systems will no: e v
ted.
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B. Use of groundwater from existing wells, ponds, springs, seeps or any other
groundwater recovery or extraction system will not be permitted, except for lawn
irrigation use, use of the existing golf course pond, and groundwater monitoring of
wells. ' :

C. Excavation below the groundwater table (static groundwater level) for any
purpose will not be allowed except for temporary excavation work necessary for
construction purposes including placement of footings and utilities. Such temporary
excavation work shall require a permit from the town of Columbus. (Ord. 298 § 1

(part) (11.02.194), 1997)

(Columbus 5/98) 25¢




ORDINANCE NO. _ 267

AN ORDINANCE REFEALING CHAPTER 11.02, ZONING
BEGULATIONS,” OF THE EXISTING ORDINANCES AND
ADCPTING "TOWN "OF COLUMBUS ZONING REGULA-
“TIONS, AMENDED 1895, WHICH SHALL BE CODJHED AS

- CHAPTER 11 .02,
WHEREAS, the Town Council deems a complete revision of the Town s existing
zoning ordinances to|be in the public interest, and :
WHEREAS. thg Town Council deems it appropriate to adopt airport zoning, and

WHEREAS, the City-County Planning Board was appointed to serve as the
Columbus Zoning Commission to undertake & thorough review of the Town’s current

. zoning ordlnances any map and to make recommendstions to update the ordinances.

and

WHEREAS, thé Columbus Zoning Commission has spent considerable time
reviewing the Town’s existing zoning ordinances and draftin_g proposed revisions, and

WHEREAS, the Columbus Zoning Commission held a public hearing in the
matter on November| 22, 1894, after publishing legal notice of the hearing in the
November 2, 1994, Issue of the Stllwater County News, and

WHEREAS, sli{ public comments were considersd by the Columbus Zoning
Commiission before it nade its final recommsendation that the Town Council adopt the
Town of Calumbus Zoning Regulstions, Amended 1995, and

WHEREAS, the Town Council deems it in the public interest to adopt Town of
Columbus Zoiing Regulations, Ame: nded 1995;

NOW, ’IHERE RE, pursuant to the authority granted underSections 7-5-4202,
67-6-201, and 76-2-301, MCA, (1883), be it ordained by the Town Council of the

Town of Columbus,




Section 2: That all ordinances or perts of ordinances in conflict herewith shall
be repeaied upon the etfective date of this Ordinance.

Section 3: The

passage and approve I

t this Ordinance shzll become effective thirty (30) days after its

= Town Council and zpproved by the Mayor this 6rh _day of

N MQ_AZW

Jack Kenyon \{Aayor

PASSED by th
¥ereh - , 1885.

ATﬁEST:

(Bl OTS Pt

Ronaid D. Bsrndt - Town Clerk




SECTICN 11.02.190

SOD - SUPERFURD OVERLAY DISTRICT -

Subsections:

11.02.19]1 Intent
11.02.192 Addibone! Applicaton Requirements

11.02.193 Perfgrmencs Stzndzrds for Block Placement Area
11.02.154 Limi?ztiom for Groundwater Use

11.62.181 Intemt. Thejintent of the Sﬁpcrﬁx:id Qverlay District (SOD) is to protect public
" hezlth, safety and welfane while ellowing zppropnate use of lands within the district. This intent
will be accomplished by] - L )

I. zesuring thet fpud use in the Superfund Oveday District is compatible with protecting,
‘end providing {for permenent preservetion and meintenance of remedial actions
implemented pursuast to the Superfund lew, including scil caps, treated concrete
blocks, and other remedial structures; -

2. requiring thatiary development in the block placement ares of the SOD be preceded by
submittal of detiled site end construction plans, prepared by zn Architest or Engineer,
for review angd approval by the Town es & institutional cantrol in the context of the
federal Superfund law;, ' '

3. regquiring sabncfittal of & built plans with centification from zn Architect or Engineer that
site development end construction was completed in compliance with this Zoning
Ordinznce and federal Superfund law; '

4. limiting well ise 2nd prohibiting drilling of wells within the SOD; and

11.02.192 Additionsl

splication Requirements. All applications for uses and 'dcvclopmcm in
the Superfund Overiey

shell include the following information:

1. As with other pesmit epplications, an spplication form, an accurzte site plan, and review
. fees; and

2. a detailed grading and dreinege plen prepared by an Engineer showing the location,
dimensions and depth of all excavations, volumes of material to be moved, and other

drainage features;
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3. deveded plen

prepered by an Architect or Enginesr showing how "andzal structures

such &5 soll cxpe, trested concrete blocks, and other structures will be protected and

irstsined i

reletion to the proposed site development;

4. test results thet confirm that sny nﬂ msterizl proposed to be mpoz‘tcd to the site hag -

Jess then Q.1 rhg/‘i tote! chrondum

&
PR tepu

ity cherscteristic lezching procedure (TCLP)

extrects or R’Tﬁﬁ certificetion thet no fill mzicrizl will be imported; and

5. beering cepad
site.

11.02.193 Performenc
The following stendards

1. Noex
excep

L
r

ties, design Jouds, and whee! loeds resulting from uses proposed for the

Stenderds for 3!0(:1{ Placeruent Area.
epply to the block plscement arce within the Superfund Qverlay District,
cevation will be permitted through the 24 inch thick soil or gravel cover

for building or utility construction 2s described in item 6. (Excavatxon is

permitied et the existing senitery sewer cnly for purposes of sewer
meintensnce znd improvement).

2 Aress

wﬁh greve! cover znd block placcmcm cen be used for vehicle parkmg,

prodzid

gross
of i

2] sicrege end relsted trefSc. This includes: trucks up to the meximum
icle weight end exed losds permitted under the Montans Department
weys edopted "Federal Bridge Formula™ ; forldifts up to 50,000 pounds
2ght wi thupto 37 OOOpcu..dsonasmgicaxdthhfcurmex and
cn egquipment with vp to 7,200 pounds per square foot under the

gro
o
8 tire or n'ack contact area.

3. Aress with & vegetated soil cover canmot be used for amy purpose unless a

grevel
s0il co

cover or & gravel and zsphelt overlay is pleced aver the 24-inch thick
ver or a grevel cover that meets the following criteria: :

The gravel will be select road stone from 2 local source. Gravel
already on the site will be used to the extent possible; off-site gravel
sources will be used only if on-site quantities of surtable gravel are
not sufficiest. This gravel will be well sorted with a range of
particle sizes to fecilitate close compaction and to minimize voids
ang permesbility in the cover zfter plecement and compaction.

The gravel will be separzted from the underlying blocks and soils by |
s woven geotextile designed to reduce migration of gravel particles
dowmward into the block-south leyer and of block pieces upward

into the gravel layer.

The gravel leyer will be £pproximare!y 2 feet (24 inches) th'i_c.k.




e Th*grtvdmﬂbcpl&seamétoIchnﬁﬁstofacﬂitategrading
end compection. Esch IRt will be compected wuth 2 motorized road
copstruction type rollcr

B The fnished gurfice of greve! will be graded to promote
precipitetion runcfl to perimeter diversion ditches. The ceater
elevetion of the grevel surfece will be spproximetely one foot above
the perimeter elevetions, end the zverege surface slope will be one

percent.

B The grevel surfzce will be designed and installed to accommodate
vehiculer treffic and open storege of matedials. Operation of

surface g—&vcl and ﬁxrthu' reduce infiltration.

@ Meintennnce of the grevel cover will be by the lendowner of lessee,

. The soil end grevel covers constructed pizm:aat to (3) zbove must be
mainteined by the property owner to prevent degradation. Damage due to
crcvsjcn, wind, burrowing animals, vehicles, or other causes must be repaired

promiptly by the property owner.

. The perimeter dmm.age chc.nnc!s and culverts must be meinteined by the City
of IColumbus Public Works Department in an open, free-ﬂowmg condmon

rv building or structure (including related utiities) is to be constructed an

blocks. Any building or structure, including the related utilities, must
t &l! eppliceble requirements of the Montana State Building Code and the
of Columbus Zoning Code. Load limits for bulidings or stmcturcs will

It peving can be substituted for the uppermost 6 inches of the grévcl
.In this case, the asphelt will be placed in two courses—a 4 inch base
and z 2 inch surface wearing course. .

. The fences zround the soil cover areas must be mezintained by the property

woer end the gates must be kept locked. To protect the soil cover, wheeled
vehidles must be excluded from soil cover arees except for soil cover and
vegeistion maintenance. '

vehicles such as trucks end forklifts will promote compactxon of the




v

11.02.194 Limitstione on Groundweter Use.
The following Emftetions epply to groundweter use end releted zotivities within the Superfund
Cverigy District.

1. Instelletion or operetion of new ground weter wells, groundweter fed ponds or
chennels, end other groundwater extrecion of recovery systesns will not be permitted.

2. Use of groundweter from existing wells, ponds, springs, seeps or any other’
groundwater recovery or extrection system will not be permitted, except for lawn
irrigation use, use of the existing golf covrse pond, and groundwater monitoring of
wells.

3. Excavetion bLlcw the groundweter tzble (stetic groundweter level) for any purpose
will not be ellowed except for temporery excevetion work necessary for construction
purposes including plecement of footings 2ad utilities, Such temporary excavation
work skl rejuire 2 permit from the Town of Columbus, - -
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Table 2-4

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES
OBTAINED FROM THE YELLOWSTONE RIVER

Mouat Industries Site

Sample Sample Sampler Total Hexavalent
Identification Date (Organization) | Chromium | Chromium Comments
(mg/l) (mg/1)
1W1 11711/93 ES <0.01 <0.01 [Far Bank, Up River
1W2 11/11/93 ES < 0.01 <0.01 |Center Channel, Up River
1W3 11/11/93 ES <0.01 0.013  |Near Bank, Up River
2W1 11/11/93 ES <0.01 <0.01 |Far Bank, Immediately Downgradient
2W2 11/11/93 ES <0.01 <0.01 |Center Channel, Immediately Downgradient
2W3 11/11/93 ES <0.01 <0.01 [|Near Bank, Immediately Downgradient
3wW1 11/11/93 ES <0.01 <0.01 {Far Bank, Down River (approx. 0.5 mile)
3W2 11/11/93 ES <0.01 0.012  |Center Channel, Down River (approx. 0.5 mile)
3W3 11/11/93 ES <0.01 <0.01 |Near Bank, Down River (approx. 0.5 mile)
4W1 11/11/93 ES < 0.01 <0.01. |Center Channel, Immediately Downgradient
6W1 11/11/93 ES <0.01 0.012  |Far Bank, Down River (approx. 1 mile)
6W2 11/11/93 ES < Q.01 <0.01 [Center Channel, Down River (approx. 1 mile)
6W3 11/11/93 ES <0.01 <0.01 - |Near Bank, Down River (approx. 1 mile)

1) mg/l - milligram per liter

2) <0.01 - analytical result below the method detectxon limit for the Analytlcal Method
3) ES - Environmental Sciences, Inc.
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1.0 INTRODUCTION

This 2003 Data Summary Report was prepared in order to comply with the monitoring portion of the
Unilateral Administration Order (UAO) for Conduct of a Non-Time Critical Removal Action at the
Mouat Industries NPL Site in Columbus, Montana (EPA, 1996). This report presents the ground
water sampling results, sampling procedures and deviations from the Response Action Work Plan
(RAWP) (Jacobs Engineering, 1996), Memorandum of Sampling and Analysis Protocol (SAP) and
Health and Safety Plan for the Mouat Industries NPL Site (ESE, 1996). The SAP was written to
address all the monitoring requirements specified in the RAWP.

From 1957 to approximately 1973, a chromium processing plant was operated by various owners and
co-owners. This site is located immediately southeast of Columbus, Montana, within the
Yellowstone River floodplain. Currently, the local area consists of a variety of sites including an
active air-strip, a municipal golf course, and mining and lumber processing facilities. The chromium
operation processed chromate ore into high-grade sodium dichromate, which produced sodium
sulfate process wastes containing sodium chromate and sodium dichromate. These chromium
compounds also contained hexavalent chromium. Previous investigations performed in 1977, 1980,
1983, 1984, 1985, 1989 and 1992 revealed elevated chromium levels in the soil, surface water and
ground water within and adjacent to the site. Elevated concentrations of chromium in the ground
water were detected moving southeast of the site toward the Yellowstone River (EPA, 1996). In
June of 1993, a full scale excavation and treatment of the soil was implemented. The program was
completed in 1995.

Semi-annual ground water and surface water monitoring began in November 1996 and continued
until October 2002. Monitoring was scheduled to continue for 5 years, to verify that natural
attenuation continued to be effective in reducing chromium concentrations in ground water and
surface water within restrictive zones as prescribed by the Superfund Overlay District (SOD) (EPA,
1996). In December 2003, ground water wells (non-network wells) that were not included in the
regular network of monitoring wells but were within the SOD were monitored.

F:\2110-Mouat Monitoring\2003 Final MonitoringtMOUAT03 Final2.doc 1
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2.0 GROUND WATER MONITORING

The results of ground water monitoring conducted in December 2003 are presented in this section.
From November 1996 through October 2002, the monitoring network consisted of twelve monitoring
wells and one surface water monitoring station. The 2003 monitoring was to consist of monitoring
eleven non-network wells, all of which lie within the SOD, to confirm that chromium levels at the
Mouat facility have reached the cleanup goal of less than 100 ug/L. All ground water monitoring
was performed in accordance with the scope of work presented in the SAP for the following:

Field Logbook/Sampling Documentation
Water Level and Well Depth Measurement
Field Meter Calibration

Ground Water Sample Collection
Decontamination

QA/QC Field Samples

Chain-of-Custody Records

e Data Validation

Field observations were documented in a logbook and on field data sheets. Copies of these field
notes and data sheets are provided in Appendices A and B, respectively.

Water quality field parameters were measured with a YSI® Water Quality Monitoring System, a
Fischer Scientific® pH meter and a HACH® portable turbidity meter, or equivalents, which were
calibrated each day in accordance to the manufacturers’ instructions and the SAP.

Sample collection utilized a submersible Grundfos Redi-Flow pump for purging and sampling each
well. With the Grundfos pump, discharge can be controlled by adjusting the revolutions per minute
(RPMs) from a control panel rather than increasing the head. This allows samples to be collected
without excessively agitating the sample. The ground water sampling procedures included the
following basic steps:

e Measure depth to water in the wells from the surveyed reference point on the top of
the well casing using an electronic depth to water tape.

e Based on the water level and total well depth, three casing volumes were calculated
and purged prior to sampling,.

e A minimum of three casing volumes was purged from each well, and purging
continued until field parameter readings were stabilized to within 20 percent over one
casing volume. Field parameters were measured using a calibrated YSI® Water
Quality Monitoring System, a Fischer Scientific® pH meter and a HACH® portable
turbidity meter, or equivalents. Parameters measured included temperature, pH,
specific conductance and turbidity.

F:\2110-Mouat Monitoring\2003 Final Monitoring\MOUATO3 Final2.doc )
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¢ Ground water samples were collected directly from the Grundfos pump discharge
line. Sample bottles were filled, preserved, labeled, packaged, stored and shipped
under chain-of-custody procedures in accordance with the SAP (ESE, 1996).

e All sampling equipment was decontaminated prior to sampling each well.
Decontamination procedures included liberally flushing with deionized water and
non-phosphate laboratory grade detergent, rinsing with deionized water, rinsing with
dilute nitric acid and rinsing with deionized water.

e All purge water and liquid wastes were properly disposed of.
2.1. Non-Network Ground Water Monitoring

Eleven non-network wells were scheduled for sampling in December 2003. In general, these wells
were identified as being within the SOD for the Mouat Site but not included in the network of wells
monitored during the 1996 to 2002 timeframe. Included in the non-network well list was one up-
gradient location of the study area (W-9), four wells within the area of concern (RMIS-2, MIS-4B,
MIS-8B and MIS-11B) and six wells laterally adjacent to the area of concern (W-10, W-11, W-13,
RMIS-3, RMIS-5 and RMIS-10) as defined by the ground water chromium standard of 100 ug/L.
During the 2003 monitoring, it was observed that well W-13 is a hand dug domestic well which was
used for irrigation in the past. According to the owner, this well has not been used to withdraw water
for over two years, but is being used as a drain for the homeowner’s water softening system.
Appropriate purging and sampling procedures were followed for well W-13 and it is anticipated that
a representative sample was obtained from this location.

Deviations from the SAP for the 2003 monitoring event are discussed in Section 4.0. Field
parameters measured during the 2003 monitoring of non-network wells included temperature, pH,
specific conductance, turbidity and the static water level. All field observations were documented in
a logbook and on field data sheets which are provided in Appendix A and B, respectively. The
December 2003 ground water sampling consisted of collecting a total of thirteen samples, which
included ten ground water, 1 duplicate sample, 1 external contamination and cross contamination
blank and 1 field blank. Deviations from the SAP for the 2003 monitoring event are discussed in
Section 4.0. Well W-10 was not sampled due to access issues and is explained further in Section
4.0.

2.2. Non-Network Sampling Results

Field parameters and laboratory results for the December 2003 sampling event are presented in Table
1. Both pH and specific conductance values were similar throughout the site. Values of pH ranged
from 7.21-7.44 standard units and specific conductance values ranged from 2.31-2.69 mmhos/cm.
For the December 2003 non-network monitoring event, chromium levels in all wells were
significantly below the 100 ug/L ground water standard. Total chromium concentrations ranged
from less than 8.8 pug/L (W-9, MIS-4B, RMIS-3 and W-13) to a maximum of 43.9 pg/L at RMIS-2.
Dissolved chromium concentrations in the non-network wells monitored during the December 2003

£:\2110-Mounat Monitoring\2003 Final Monitoring\ MOUAT03 Final2.doc 3
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event ranged from less than 8.8 pg/L (W-9, RMIS-10, MIS-4B, W-11 and W-13) to a maximum of
48.8 ng/L at RMIS-2. Figure 1 presents dissolved chromium concentrations for the 2003 monitoring
event, while total chromium concentrations for the 2003 monitoring event are illustrated on Figure 2.

2.3. Evaluation of Historical Trend

Time-series diagrams of total and dissolved chromium concentrations for each well are presented in
Appendices C and D, respectively. When the non-network wells were last sampled in May 1995,
total chromium concentrations ranged from less than 5.0 ug/L (W-13) to a maximum of 1,180 ug/L
at MIS-8B. Dissolved chromium concentrations in May of 1995 ranged from less than 5.0 ug/L (W-
13) to @ maximum of 1,220 ug/L at MIS-8B. Chromium concentrations at W-13 have not changed
from less than the instrument detection limit during the 1995 to 2003 period. However, both total
and dissolved chromium concentrations have decreased by nearly two orders of magnitude at MIS-
8B (31.1 ug/L total chromium and 29.5 ug/L dissolved chromium in 2003).

Generally, total chromium concentrations have been similar to dissolved chromium concentrations
throughout the monitoring period. The chromium concentration has remained below the detection
limit at well W-13 in the eight year period. There has been a significant decrease in four wells and
there has been a slight decrease in chromium concentrations in five wells. In January 1995, four
wells had dissolved chromium concentrations greater than, or near the MCL and WQB-7 standard of
100 pg/L dissolved chromium, these wells were RMIS-2, MIS-4B, MIS-8B, and MIS-11B. In
December 2003 the dissolved chromium concentrations at RMIS-2 had dropped from 166 to 48.8
pg/L. At MIS-4B, the dissolved chromium concentration was less than 8.8 pg/L compared to 96
ug/L in January 1995. At MIS-8B, the dissolved chromium concentration fell from 1,240 ug/L in
1995 t029.5 ug/L in 2003. In January 1995, the dissolved chromium concentration at MIS-11B was
1,730 ug/L compared to 22.7 pg/L in December 2003. To conclude, all of the non-network wells
sampled in December 2003 were below the ground water standard of 100 pg/L, verifying that the
original extent of impacts from the chromium plume has decreased substantially and that natural
attenuation has been successful at the Mouat site.
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3.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

This monitoring program required that both laboratory and field quality assurance (QA) samples be
prepared and analyzed. Three types of QA samples were prepared in the field: sample duplicate (D),
field blanks (FB) and equipment rinsate blanks (ECB/CCB). Section III, part B of the USEPA
Functional Guidelines for Evaluating Inorganic Analyses (EPA, 1988) specifies that no
contaminants should be present in field blanks. As stated in the RAWP, the relative percent
difference (RPD) for field duplicate samples should be less than or equal to 25 percent. Table 2,
which reports the results of December 2003 field QA samples and RPD between duplicate samples,
shows that FB and ECB/CCB samples met the required criteria, but duplicate samples did not. The
RPD for total and dissolved chromium duplicate samples was 66% and 46%, respectively. These
RPDs are outside the limits number, but do not warrant rejection of the data.

All laboratory QA values were within contract laboratory limits. Refer to Appendix E for copies of
laboratory QA/QC result tables and the laboratory validation report.

F:\2110-Mouat Monitoring\2003 Final Monitoring\MOUAT03 Final2.doc 5
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4.0 DEVIATIONS FROM THE SAP

The following is a list of deviations from the SAP for December 2003 monitoring and reporting

activities:

Samples were not collected with a bailer but with the submersible Grundfos Redi-
Flow pump. After purging was complete, the flow rate was cut back to less than 0.5
gallons per minute for minimal turbulence during sample collection.

Wells were not sampled in the exact order specified by the SAP. However, sampling
was performed roughly from lowest to highest concentration wells. The order in
which sampling was performed, combined with decontamination procedures assure
the highest quality sample results.

Well W-10 was not sampled because it was under a large gravel stockpile, apparently
utilized by and owned by the City of Columbus. Since adjacent well RMIS-5 is in
relatively close proximity to W-10, the decision to not sample the well (and not
requesting the gravel to be moved) was made. EPA was notified of the situation and
indicated that it was acceptable for this well to be eliminated from the non-network
monitoring.

F:\2110-Mouat Monitoring\2003 Final Monitoring\MOUAT03 Final2.doc 6
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Mouat Industries NPL Site - Columbus, MT

Table 1. Water Quality Field Parameters and Chromium Concentrations December 2003

9

Sample ID Date Total Dissolved Temp pH SC Turbidity SWL
Chromium (ug/L) Chromium (ug/L) (°C) (SU) mmhos/cm (NTU) Ft

MisS-4B Dec-03 < 8.8 < 8.8 12.6 7.44 2.52 4.54 7.07

MIS-8B Dec-03 31.1 29.5 12.81 7.4 2.69 0.31 8.35

MiS-11B Dec-03 22.3 22.7 12.64 7.38 2.66 0.31 9.78

RMIS-2 Dec-03 43.9 48.8 12.68 7.41 2.41 4 11.24

RMIS-3 Dec-03 < 8.8 9.2 12.97 7.21 2.31 2.73 8.63

RMIS-5 Dec-03 17.9 22.7 11.81 7.39 2.54 3.3 7.15

RMIS-10 Dec-03 14.5 < 8.8 12.6 7.36 2.56 2.37 7.6

W-2 Dec-03 < 8.8 < 8.8 10.34 7.42 2.32 0.7 6.65

W-11 Dec-03 13.9 < 8.8 12.38 7.34 2.39 0.63 8.87

W-13 Dec-03 < 8.8 < 8.8 11.87 7.34 2.52 2.27 5.03

SWL = Static water level measured from measuring point on well casing

D = Duplicate Sample

ECB/CCB = External contamination blank/cross-contamination blank

FB = Field blank

< = less than instrument detection limit

FniRptCHEM, Table 1 11-Oct-04
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Mouat Industries NPL Site - Columbus, MT
TABLE 2. December 2003 Field Water Quality Assurance Results

Sample Type |Sample ID Date Total RPD Dissolved RPD
Chromium or Chromium or
{(ug/L) iDL (ug/L) IDL
MIS-4B Gw282 12/17/2003 < 8.8 < 8.8
MIS-4BD Gw283 12/17/2003 17.4 65.6% 14 45.6%
ECB/CCB GW237 12/17/2003 < 8.8 8.8 < 8.8 8.8
FB GWw238 12/17/2003 < 8.8 8.8 < 8.8 8.8

RPD = Relative Percent Difference

D = Duplicate Sample

ECB/CCB = External contamination blank, cross-contamination blank
| FB = Field Blank
| < = less than laboratory detection limit

FniRptCHEM, QA_QC 11-Oct-04 Page 1 of 1
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FIELD DATA SHEETS




FIELD SAMPLE DATA SHEET  Page_/ of /o
PROJECT NAME: MOUAT NPL SITE |

PROJECTNUMBER: ___ 2110

************************************************************************************************************

_ . MARKS:

 WaoLlL/STATION Wi~ DATE 1 2°1%-073 ARRIVALTIME__¢ £/0 ,
 SAMPLING PERSONNEL - M ' WEATHER CONDITIONS_L lody  #0°F, Peliudy
PURGE DATA: |
PURGE METHOD - Grunfos RediFlo 2 . WELL DEPTH___ /. gQ _
'STARTPURGING . __©0%)% DEPTH TO WATER - £. ¢5  Feet
PURGERATE  _{4 GPM COLUMN HEAD__3. 45~ Feet
. RATECHANGE - 1)Timeb$ 3fRate< 2 pwn CASING DIAMETER___ 4. Inch
o 2)Time___Rate___- 3 WELL VOLUMES__ ¢, 2&  Gal.
SAMPLE TIME 9840 TOTAL PURGE VOLUME__30 +__ Gal,
SAMPLE DATA:
- Ky . _ -C}iECKfF_ :
SAMPLE 1D - SAMPLE # . TAG# VOLUME  FILTERED PRES. ANALYSIS REQUESTED
r wi-0\ | @w23g| 193 5%l 1Liter . HNO; | Dissolved Cr.
- 02 " { 0359 | 1Liter " HNO; | Total Cr.
I _ —1 : =
' FIELD PARAMETERS:
H | TEMP SPECIFIC CONDUCTANCE Turbidity
TIME °C). pH (siaxhos/cm @ 25KC) (NTUs)
_0%2% @.34 25 232 > rteo
%20l /6.4 3 3.4 234 2.4
Q%3¢ [o et 74 2.33 0.4
0%s3d lv. 42 45 R34 i
0% 3% (0473 F42 2.3 9.2
****************** FINAL FIELD PARAMTERS PRIOR TO SAmL]N’G Y L2 LR 22 2 4 2 F 3
093¢ /0.9 742 332 0.7
ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook
ELD | - o
Weil has o Io‘/’ 0'1(" s It \iurif eel ﬂ#bmf to clian o u/’-L




- FIELD SAMPLE DATA SHEET

PROJECT NAME: MOUAT NPL SITE

PROJECT NUMBER: ___3.11]_

Page '3' of 70

"************************************************************************************************************

"V _LL/STATION

RMis =2

DATE _ )2 ~

\2-03

ARRIVAL TIME 0§55

SAMPLING PERSONNEL & P-T M, - WEATHER CONDITIONS __&J indy A ¢.5"°F
PURGE DATA: . ’ | .
PURGE METHOD _Grunfos RediFlo 2 - WELLDEPTH__ /9.2 Ft
START PURGING DAV 'DEPTHTO WATER___ //,24 _ Feet
PURGERATE = Qo0 B = COLUMN HEAD____ 7.9 Feet
RATE CHANGE 1)Time OT3Rate AXQpsm - - CASING DIAMETER___ 3, Inch
. ' 2)Time___Rate ' 3 WELL VOLUMES___%. Y9 ___Gal.
SAMPLE TIME 0938 ' TOTAL PURGE VOLUME S04+ Gal
- SAMPLE DATA:
_ -' _ - CHECK IF L -
SAMPLE ID  SAMPLE# TAG # VOLUME FILTERED PRES _ ANALYSIS REQUESTED
' RM\g 'Z. ol G 3 | lo36o 1 Liter v HNO; | Dissolved Cr..
'[RMLS 2-0 C—xw‘aﬂ 1o @l | 1Liter HNO; | Total Cr. |
" FIELD PARAMETERS:
: - " TEMP | SPECIFJC CONDUCTANCE Turbidity
TIME () pH  (fmshos/cm @ 25KC) (NTUs)
I _ : _ =
o09(F 1350\ 3 54 240 - > ieo
6322 123 242 EXhd! 542
o232 R et T4\ 2.4 50
0932 | a3 2.4\ 24\ Y3
0937 2 L 2,41 EXd b 4.0
***.*************** F]NAL FIELD PARAMETERS PRIOR TO SAB/[PLH\IG dhkkkkdhdbdhkhrht kit
0937 L 2 LS 'J(u(\ 2.4\ H. o

TELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field loﬂbook

[ELD

 UMARKS:__(Jo ([ has

alst of :;‘lf jﬂrﬁ!’f[ u/[,ﬂumlp

o clean e




FIELD SAMPLE DATA SHEET  Page 3 of 1o
PROJECTNAME: MOUAT NPL SITE '
'PROJECT NUMBER: __ 3\ 10

“eakeske e ok ok ok ke o e skeafeok ok ok sk ko ok sk o ok ok ok s sk ok ok ok ook skl aoh ook ek kbbb sk ok ok o sk sk kokok ok sk sboklokR kb kR o sk sk b ok dokok kg o

W L/STATION __RM(S=10  DATE_ y3-\%-a ARRIVAL TIME__© 752
SAMPLING PERSONNEL _ & ® = T an WEATHER CONDITIONS_P. ¢ |3,

PURGE DATA:

ILD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logboo

ELD

PURGE METHOD Grunfos RediFlo 2 _ WELLDEPTH___ J%.2q Ft
STARTPURGING _ (o l© DEPTH TO WATER__._¥.6o  Feet
PURGERATE - _&pb GPM - COLUMN HEAD 9.6D - Feet
RATECHANGE - 1)Time/o#oRateg 28 CASING DIAMETER 2. Inch
- 2)Time____Rate 3 WELL VOLUMES___ .69 Gal.
SAMPLE TIME Jov2. - TOTAL PURGE VOLUME__ &0+ __ Gal. -
SAMPLE DATA: -
- S  CHECKTF L
SAMPLEH_) " SAMPLE# . TAG# VOLUME FILTERED PRES. ANALYSIS REQUESTED
Rmisao-o( | Cwagel 0362 | 1Liter | v~ | HNO; | Dissolved Cr.
| RiSio-02] GwW2¥D | Jo 263 | -1Liter ~ HNO; TotaJ_Cr.'_
' FIELD PARAMETERS:
| o TEMP SPECIFIC CONDUCTANCE Turbidity
TIME (°C). - pH mrhos/cm @ 25EC) (NTUs)
1ol Al .39 A5 > /ep
Jo22 157 F-3L 258 _ISE
(025 (.5 E Y RS8R 4. |
(03 Y (.58 236 S .
lovo 2t 236 A5G 232
l:***************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING #+#¥#hhbkiistikiht
Jeyo 12.to 136 256 237

L |

- MARKS:_ We\ We0 Neey A_\v‘\—xr* SYtrgsd w(m;n;: to clean v Q.




' FIELD SAMPLE DATA SHEET | D - Page 4 of_yq
PROJECTNAME: MOUATNPL SITE ' : -
" PROJECTNUMBER: _ 211D

*************************************************************************************************************

. _LL/STATION _K M\S-5_ ___DATE 12-13-03 . ARRIVAL TIME___ /053
SAMPLING PERSONNEL _ G P~ SM. WEATHER CONDITIONS_R.cloudy™, *#5°F ) ery wine
'PURGE DATA: |
PURGE METHOD _Grunfos RediFlo 2 _ k .~ WELLDEPTH__[%8v Pt
START PURGING QA - o ' DEPTHTOWATER___2./5  Feet
PURGERATE =~ _ a0 GPM = o COLUMNHEAD___7.6%5  Feet
' _RATE CHANGE 1)Time i2PRate L 2z - | .. CASINGDIAMETER___ 2 Inch
. 2Time__ Rate | : .~ 3WELLVOLUMES__3.74 Gal
SAMPLE TIME —-n3o o  TOTAL PURGE VOLUME__50 + : Gal.
' SAMPLE DATA:
' ' : . CHECKFF : .
SAMPLEID = SAMPLE# . TAG # VOLUME  FILTERED PRES.  ANALYSIS REQUESTED
IR 19S-01 CwWI\ | o3l | 1Liter v’ HNO; | Dissolved Cr.
BRM15-5-02| G w?,%\' 103, | 1Liter | HNO; | Total Cr.
e
' FIELD PARAMETERS:
- TEMP | :  SPECIFJC CONDUCTANCE Turbidity
TIME B GO R pH : - ( s/cm @ 25KC) (NTUs)
'- I[ _noF u_.'qo B 2 1 255 - _ > 520
(12 | %o 229 | Rbo - | /232
7k BTN 1Y 339 | 3.5 (4%
1123 1.8 R ~ 259 423
22 N M) F-39 . 254 - - 33c
**.*.*************** FINAL FIELD PARMTERS PRIOR TOSAMPL]NG *****************-*.
N ALSL 139 Q.54 . 2.38
"IELD EQUIPMENT (/A AND CALIBRATION: Recorded in field loghook | |
IELD

IMARKS: Wy il HQ_O \ler_\,: A;dﬁ’lg Sumer( M[ﬂum'o to L/ﬁa'a uP




FIELD SAMPLE DATA SHEET
PROJECT NAME: MOUATNPL SITE
PROJECT NUMBER: __ 2\ 1O

:_**********'*********************;k***************************************_#**************%*********************

Page 5~ of '4 o

V. —L/STATION _ M1 S -4 13 _DATE__13-13-0 ARRIVAL TIME___ 1147
SAMPLING PERSONNEL _ & £~ M WEATHER CONDITIONS HAs Ssnay, FTS7F veey uwindy
PURGE DATA: | - |
PURGE METHOD Grunfos RediFlo 2 . WELLDEPTH _25.90 F
'START PURGING NS DEPTHTO WATER___ 7.0 F _ Feet
PURGERATE ~ _2© GPM COLUMN HEAD___1€.%3 Feet

- RATE CHANGE = - 1)TimeY33\Rate <% CASING DIAMETER 2 Inch
o 2)Time___ Rate 3WELL VOLUMES__9.21 Gal
SAMPLE TIME 1233 TOTALPURGE VOLUME__%o+  Gal
' SAMPLE DATA:
o : | | CHECK I o -
SAMPLEID ' -SAMPLE# .TAG# VOLUME FILTERED PRES. ANALYSIS REQUESTED
J\ﬁ\é-“l B-ot | GwAT 10-36 | 1Liter | \/ I‘]NQ3 Diés_olved Cr.
M.\S-‘-}B‘o'Z Gwas2 | (o> | -1Liter | _ - HNO; 'Total Cr.
s46-03 lowatd| loBed | 1€ | v | HNe3 | Diss. Cn
s N6 ot | 6was3 o3, | 1 £ HNO3 | —Totel Cr.
 FIELD PARAMETERS:
| TEMP - SPECIFIC CONDUCTANCE Turbidity
“TIME CC). pH (H5Bes/cm @ 25KC). © (NTUs)
1) 59 1a.us 232 254 2 ree
J20% 1357 46 252 499
1S 13.58 245 AS2 [8.2
| 1233 12,54 F.4 4 2.51 1.0
'L la3] 12 Lo T4y 252 <o
[]—****************** FINAL FIELD PARAMETERS PRIOR TO SA_'N[PLING ******************
I{ a3\ L 2Lo Ty 252 Sy
LD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook
ELD
_"IARKS \U&N Heo ver~ Aledy, GL / Dup-o 7Ln clean
. Q\A!@stlgq (A\(e_c‘,\-tdb -£.—.h.s s.+9




' FIELD SAMPLE DATA SHEET
PROJECTNAME: MOUAT NPL SITE
PROJECTNUMBER: ___ allQ | | »
’f’_k*_**********_******************************************{k***********fl:*******.**{k******************************
W . L/STATION _RM\S-> DATE _1&~13-03 ARRIVAL TIME___{ 3%
SAMPLING PERSONNEL G ©-5.m - WEATHER CONDITIONS_M. Svany, 4S°F  windy

| Page_¢ of ;o

PURGE DATA:

PURGE METHOD  Grunfos RediFlo 2  WELLDEPTH__|R.8S Rt
START PURGING 1324 'DEPTH TO WATER__ %.6,3 _ Feet
PURGE RATE 1.5o GPM = COLUMNHEAD__ 9.2.2. . Feet
'RATE CHANGE 1)Time 351 Rate_¢ 39 ¢ ' CASING DIAMETER___ 2 Inch
. ' 2)Time___Rate 3 WELLVOLUMES__ 4. 5¢ _ Gal
~ SAMPLE TIME 35 - TOTAL PURGE VOLUME__ 45’ Gal.
' SAMPLE DATA:
N | . CHECKIFF : _
SAMPLE ID " SAMPLE _#' TAG# _ VOLUME FILTERED PRES._ ANALYSIS REQU_ESTED'
Ams-3 ~ol| GWABL | 1o3F4 | 1Liter | v~ | HNO; | Dissolved Cr..
I Rmies -2 Guwase | 1635 | 1 Liter HNO; | Total Cr.
-
'FIELD PARAMETERS:
 TEMP E SPECEI ' CONDUCTANCE Turbidity
TIME “(°0) pH (mmbos/cm @ 25KC) (NTUs)
- L \22% 396 322 2323 7 iso
L 1333 1. 272 a.j? 5.8
1239 1256 F.21 225 360
1245 13Ey 220 230 52
. \3g| 1.9 2.\ 2 3 azr3
L****************** F‘INALF[ELD PARAMETERSPRIORTO SAI\/[PLING ****************** '
l i3Sl VXS -0 2.3 2373

ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook

ELD

MARKS: We\ H20 Nexy A‘\'ﬁ-s’zr sumle_é w‘L@dm{J +o L\e_',cur\ vo.




FIELD SAMPLE DATA SHEET Page Z of jo
PROJECT NAME: ~_MOUAT NPL SITE |
~ PPOJECTNUMBER: 110

ll*************-****-*********.*****************************************.** K o ‘."*f* '_ Rtk e o o o e e ool ok ofe o sk ke sk ok sk kb

" WeLL/STATION ___W =11 DATE _12-13-23 ARRIVALTIM_E 1y oH
SAMPLING PERSONNEL _(G B-T A\, - WEATHER CONDITIONS_P, clowdy juindy ; #5°F

"PURGE DATA:

PURGE METHOD Grunfos RediFlo 2 . WELLDEPTH_ /0./0 _Fi
START PURGING 1410 "DEPTHTO WATER___ %,33% _ Feet
PURGERATE = _0:5 GPM . COLUMNHEAD__ 7,23 . Feet
" RATE CHA_NGE DTime143] RateZL g * CASING DIAMETER____ & Inch
© 2)Time___ Rate 3 WELL VOLUMES__ 2,41 Gal.
SAMPLE TIME 133 TOTAL PURGE VOLUME__ /0+ ___ Gal
- SAMPLE DATA:
. : -~ CHECKIF o _ :
SAMPLEID  SAMPLE# TAG # _ VOLUME FILTERED PRES. ANALYSIS REQUESTED
Wi\ =6 Gwat? | 1033 1 Liter v’ HNO; | Dissolved Cr.
" Ww~\\~ 02 | GwdER | 1-5’5#3—_ 1 Liter HNO; | Total Cr.
I
'FIELD PARAMETERS:
 TEMP SPECIFIC CONDUCTANCE. Turbidity
TIME " (°C) pH /em @ 25EC) (NTUs)
141< \a_;aa #-3(0 Q4o | /00
(415 \ 3> .35 2.39 x|
1423 P 335 240 5.33
L 422 123k <335 2,40 (.4
L4 1238 ng 'a.%-*\ é-.u,s |
| ****************** F]NAL F]ELD PARA_'NETERS PRIOR TO SMLING ****************** '
%2 1D% 334 .33 0.6

ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook

ELD : o
) MARKS: oade Qo ) ot Vec Wy wl o q \OG\JJTQ(\s u’hﬁ-‘oL«
o Sogc:& u:.\ Djhb "f_;e_\é

O & yade \1sted.




FIELD SAMPLE DATA SHEET o Page_%_of sp.
PROJECT NAME: MOUAT NPL SITE | |
PP OJECT NUMBER: 2 \\O '

“*************************************************_**********************************************************

W._L/STATION __ M} S~ 11 R DATE __ 19-12-a3 | ARRIVAL TIME___ 1445
SAMPLING PERSONNEL _(G&-T WEATHER CONDITIONS S S°, Wi
PURGE DATA: | o
PURGE METHOD - Grunfos RediFlo 2 - . WELLDEPTH_ 334 _ Ft
START PURGING Leotat ' | DEPTH TO WATER___- - %% Feet
PURGE RATE 2.0 GPM . COLUMN HEAD__1%.t2.  Feet
 RATECHANGE  1)TimelS|§ Rate D grn | CASING DIAMETER__ &~ _ Inch
. 2)Time___ Rate__ | . 3WELLVOLUMES__$.&2 _ Gal
SAMPLE TIME 1520 - | TOTAL PURGE VOLUME Gal,
SAMPLE DATA:
- - CHECK IF
SAMPLE ID SAMPLE # . TAG# VOLUME FILTERED PRES. ANALYSIS REQUESTED
MAS-1 ol | GWABR | 1033F | 1Liter v | HNO; | Dissolved Cr.
Mas-t1R-02) Gw2rsy | 1e>2% | 1liter | _HNO; | Total Cr.
FIELD PARAMETERS:
| TEMP | SPECIE C CONDUCTANCE Turbidity
TIME (°C) pH (mrhos/cm @ 25RC) (NTUs)
1459 3.6 2.3% PR Zreo
_\Se4 P S 3.8 | DL | 243
I 1=eq 12 L4 +.3% _awes 8%
- S\ (DLt Z.2% | . 2.LG | _ - Lod
1519 V2L .32 | . 3 0.3\
l ***:‘:*.************* FINAL FIELD PARAMETERS PRIOR TO SAI\/[PLING ***************.***
\519 ) 26 o 33% -' tbly - | T30
ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook

KLD
1ARKS:__Wcler yecy dlv\-\%gﬁ suiged | Pump b clenn uQ




" FIELD SAMPLE DATA SHEET D  Page_9 of so
"PROJECT NAME: MOUAT.NPL SITE '
~ PROJECTNUMBER: =110

***********#***************************************************************************************#*********

_..,.JLL/STATION MIS-58 DATE _\2-~\F-03 ARRIVALTIME__ /53 ¥ _
SAMPLING PERSONNEL _G£-3w - WEATHER CONDITIONS_ P.cloncy , 45°F Vi wind
PURGE DATA: . |
PURGEMETHOD  Grunfos RediFlo 2 _ ; WELLDEPTH_ Q330 Ft
START PURGING IS4y S o 'DEPTH TO WATER ___%.35 _ Feet
PURGERATE =~ _2.n GPM = . ' COLUMN HEAD__18.95 _ Feet
- RATE CHANGE l)TimeILHRateADﬂqm : - .~ CASINGDIAMETER___ Q. Inch
© 2)Time___Rate_ o 3 WELL VOLUMES___ 7.2 2 _ Gal.
SAMPLETIME | 1tL\S - - ~ TOTAL PURGE VOLUME_ Q + ‘Gal.
- SAMPLE DATA:
SAMPLEID ~ SAMPLE # TAG # VOLUME FILTERED  PRES.  ANALYSIS REQUESTED
Prmssp-or | Guwasd| to3ss | ILitr | HNO; | Dissolved Cr.
\S-50-02 | GuasS | yo3%i | 1Litr | HNO; | TotalCr.
e
 FIELD PARAMETERS:
' _TEMP | -. SPECIEIC CONDUCTANCE |  Turbidity
TIME " (°C) _ pH - | s/em @ 25KC) - (NTUs)
\Sse | 35l Feo | Adw | »yee
L leez | Vg | mul | D69 s
leos | (3329 2,40 269 - 342
qu 13« 243 'a.ao.‘r 0.3

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING *****:’r***********;& :

\w—t 12§51 Fo4o | 3.69 - 0.2
~IELD EQUIPMENT Q/A AND CALIBRATION Recorded in field logbook '

TELD .
IMARKS: \Uc..:\-e-( "E1AVE ‘\:--dr\: A\ S\W‘Lf)_é Ni Pump Yo cleam \»_,‘px




: Pag_e'/'o of /v

FIELD SAMPLE DATA SHEET
PROJECT NAME: MOUAT NPL SITE
~ PROJECT NUMBER: _ | _

R
ALL/STATION __ W-13 DATE __12.-13-233 ARRIVAL TIME__[L 40
SAMPLING PERSONNEL G P -F m ' WEATHER CONDITIONS_ Mo stly Clovdn, YOOF It bren

PURGE DATA:

LD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook

PURGE METHOD . _Grunfos RediFlo 2 | WELLDEPTH__ 4, 39 Ft
START PURGING (LS4 DEPTH TO WATER__5-03  Feet
PURGERATE - - _%.8 GPM COLUMNHEAD. 623  Feet
RATECHANGE - 1)Time[H{4Rate< Ddorn - CASING DIAMETER ____ Q% . Tnch
2)Time____ Rate 3 3 WELL VOLUMES_ 89,5 Gal.
SAMPLETIME I ; TOTAL PURGE VOLUME_ /40 Gal,
" SAMPLE DATA:
- - | CHECK IF
_ SAMPLEID - SAMPLE# . . TAG# VOLUME  FILTERED PRES.  ANALYSIS REQUESTED
wl5~'0\ GwAl o Voze2 | 1lLiter | - v - HNO; _Dissdlve_d Cr.
Woit-02 | Gw2bo ! 10393 | 1Liter . " HNO; | Total Cr.
s
' FIELD PARAMETERS:
| | TEMP | SPECIFIC CONDUCTANCE Turbidity
TIME °C) pH (@xahes/cm @ 25KC) (NTUs)
LS8 WLKF 3 SY 37
1322 W, K3 F.3% 253 | IS4
(o6 .33 3.35 253 AR
(21D RS .24 53 3.l
X IBEs =34 25 223
****************** FmAL F}ELD PARAMETERS PRIOR TO SAMPL]NG EX T Z T LT E T
| = 53 334 253 237

ZLD

—\Jrle \lt(‘mdﬂxfl« wade o, \Qq_\k

Ld:‘"& !.s‘\*eA, &ﬁ(‘\l(’- UJC'A, 4—0 M \e'\- D‘m-\n JI\S’\LLV\QL\r w1 wel
s ! «Q\A Arﬁ_n\s .n‘-’m .

VIARKS: \Qe“ ‘\5 ald_ head A ua w] N2
\{_:Ie\f\ 1s grod @

wel\l_d-\as since QUM was wa Kq.,ncjpr ugedy
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APPENDIX C

TOTAL CHROMIUM
CONCENTRATIONS VS. TIME FOR NON-NETWORK
GROUNDWATER MONITORING WELLS
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APPENDIX D

DISSOLVED CHROMIUM
CONCENTRATIONS VS. TIME FOR NON-NETWORK
GROUNDWATER MONITORING WELLS
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APPENDIX E

LABORATORY REPORTS




TREC - Mouat
Dissolved Metals
HKM Ba

Results

ENGINEERING V. s

SAMPLE

ID

CRDL

IDL

031218004 GW278-121703 8.8 U
031218F005 GW279-121703 48.8
031218P006 GW280-121703 8.8 U
031218F007 GW281-121703 229
031218F008 GW282-121703 8.8 U
031218F009 GW283-121703 14.0
031218F010 GW284-121703 8.8 U
031218011 GW285-121703 8.8 U
031218F012 GWwW286-121703 9028
031218013 GW287-121703 8.8 U
031218014 GW288-121703 2.0
031218/F015 GW289-121703 20.5
031218FP016 GW290-121703 8.8 U

HKM Laboratory

Dec. 20 >

Reviewed by Eﬁié‘




Do 2003

ENGINEERING ¥V ammumm

Results |n pg/L

SAMPLIE

ID

CRDL

IDL

031218FP004 GW278-121703 8.8 U

031218005 GW279-121703 43.9

031218IP006 GW280-121703 - 14.5

031218FP007 GW281-121703 17.9

031218008 GW282-121703 8.8 U

031218P009 GW283-121703 17.4
1031218010 GW284-121703 8.8 U

031218011 GW285-121703 - 88U

03121817012 GW286-121703 8.8 U

031218IP013 GW287-121703 13.9

031218IP014 GW288-121703 22.3

031218015 GW289-121703 31.1

031218IP016 GW290-121703 8.8 U

, HKM Laboratory Reviewed by




Dec., 2003

ENGINEEHRING )

Results jn pg/L

ISAMPLE
ID

LR

CRDL
IDL

LRB

QCSs
QCS Trye Value A
% RECOVERY. L L & T

031218P004 GW278-121703 8.80 U
031218P004R GW278-121703R 920 B
RPD N e i e,

031218P004 GW278-121703 8.80 U
031218P004A - GW278-121703A  1023.67
Spike Ttue Value . ) 1000 .00
%RECOVERY .. . .. iy e

HKM Laboratory ' Reviewed @ &Z l.




ENGINEBRING |_

TREC - Mouat

QA/QC BUMMARY

HKM Batch No.: C5700

Results in pg/L

SAMPLE FIEIBD : L

ID LB - e

CRDL

IDL

PB

LCS 405.57
LCS Trye Value . 400.00
% RECQVERY QRFIERR o)
031218P004 GW278-121703 8.80 U
031218P004D GW278-121703D 880 U
031218P004 GW278-121703 8.80 U
031218P004S GW278-121703S 204.70
Spike True Value. ’

% RECOVERY R

R EEEEEEE———

HKM Laboratory

Dec. 3

,\-.
Reviewed by __@é
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MoSE [ prM ¢ .3
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