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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 Superfiind 
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 tliree 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 VA 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 firom igneous and sedimentary sources, 
overlay fine-grained sediments and localized fill deposits. Studies conducted by Baker 
Envirormiental (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 fonnation 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 (ft/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 operaUon 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. Addifionally, 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 storni water flow away from the building and yard. Approximately 100 tons of soil 
were removed from the Site and, in an atternpt to address visible chromium salts, sulfiaric acid and 
ferrous sulfate was applied to the soil and mixed 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 III. 

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 Atiantic 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 a removal 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. 

•I* 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: 

••• 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. 
*l* The unconfined compressive strength was to be equal to or greater than 50 pounds per 

square inch (psi). 
•t* The permeability was to be equal to or less than that of the background soils (Baker, 1996). 
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Excavation continued until all soil exhibiting chromium levels above the performance standards was 
removed. FMC's soil treatment frain 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.(lJ .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 concenfrations above the 
MCL and State of Montana standards. 

Three Chemicals of Potential Concem (COPCs) were identified through several sampling and 
analysis efforts. These were Cr VI in ground and surface water, Cr III in on- and off- site surface and 
subsurface soils and Cr III 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 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 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-reinoval 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 III 
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: 

I). 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 I 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: 

•t* Prohibit excavation into the blocks of treated soil; 
• Limit vehicle loads on the graveled portions of the block placement area; 
*l* Prohibit any use of the soil-covered block placement area unless those areas are paved or 

covered with gravel; 
•t* Require the property owner to maintain the site cover, drainage facilities, and fences; and 
*X* Establish specifications for construction on the block placement area (U.S. EPA, 1996a.). 

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 (UAO) 

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 Facf outiine 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 I960 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 VI), which leached into underlying soils, and eventually the groundwater. 
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 Corporation 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 
form Cr III. 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 I98I. 

10. In 1960, a portion of the Site was purchased from the Town by Timberyveld Manufacturing. 
Timbei'weld 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 
to operate at the Site. 

11. Site investigations conducted in 1977,1980, 1983, and 1984 led to the Site being proposed for 
the NPL in J 984, 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 UAO, and in 1993 commenced a full-scale soil excavation and treatment. FMC's 
soil removal action was completed in 1995. 
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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 
found 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 I I feet bgs, 
and the potentiometric surface slopes southeasterly to the river. Site ground water chromium 
concentrations exceeded the MCL and Montana WQB-7 standard ofO. 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. lOI (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 (VI) 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 
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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 MVC were assigned to AMC in 1968. In 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: (I) 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. At the 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 

ferrous 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 
sensed 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. 
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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: 

• 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 chi-omium and the surface 
water site will be analyzed for Cr VI and Cr III. 

• A sampling frequency of semi-annually for five years. 
• 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 necessaiy 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 infonnation 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 Attacliment 1 to this Closure Report. 

3.5 Response Action Construction Activities 

3.5.1 Soil Removal Actlon 

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

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 fiarther 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 perfonnance 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 cliromium 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 perfonnance 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 remairring 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 A ctlon 

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 enviromnent; attain gi"ound water chromium 
standards in affected ground water; comply with all ARARs; and attain surface water chromium 
standards and risk-based clii-omium levels in the golf course water bodies. 

3.5.2.2 Resources Committed 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. Quarteriy 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-aimual 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 chi-omium 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 tenninated 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 mgVL 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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• Chain-of-Custody Records 
• 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 YSl® 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: 

• 

• 

• 

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. 

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

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. 

• Ground water samples were collected directiy 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. 

• All sampling equipment was decontaminated prior to sampling each well. 
Decontamination procedures included liberally flushing with deionized water and 
non-phosphate laboratoiy grade detergent, rinsing with deionized water, rinsing with 
dilute nitric acid, and rinsing with deionized water. 

• 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 concem (RMIS-4, RMIS-6, MIS-llA, MIS-15 and MIS-16), three wells 
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laterally adjacent to the area of concem (R-1, RMIS-7 and RMlS-9) and three wells near the leading 
edge of the plume (MIS-12, MIS-13 and MIS-14) as defmed 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-llA could not be located because of then recent 
constmction on and around the Columbus airstrip. Therefore the two wells were not sampled. 
During the May 1999 sampling event, well RMlS-6 again could not be located because of the airstrip 
constmction. 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 thi-ough 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 
mmhos/cm occurred only two times. Otherwise, all SC values were between 2.00 and 3.00 
mmhos/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 81, respectively. 

Network monitoring wells were last sampled in October 2002 and at that time chromium levels in all 
wells monitored were significantiy 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 RMlS-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 instmment 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 ckromium 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 slightiy 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 cl^-omium concentrations 
greater than the MCL and WQB-7 standard of 0.1 mg/L dissolved chromium. These wells were 
MIS-llA (0.149 mg/L) and RMIS-6 (0.200 mg/L). hi October 2002, the dissolved chromium 
concentrations at MIS-llA 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 significantiy 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 pait 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 concem (RMlS-2, MIS-4B, MIS-8B and MIS-1 IB) and six wells laterally adjacent 
to the area of concem (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 extemal 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 significantiy below the 0.1 mg/L ground water standard. Total chromium 
concentrations ranged from less than 0.009 mg/L (W-9, MIS-4B, RMlS-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. 

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 cliromium concentrations for each well are presented in 
Figures 9a through j and 1 Oa 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 clu-omium concentrations throughout the monitoring 
period. The chromium concentration has remained below the detection limit at well W-13 in the 
eiglit 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 gî eater 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-IIB. hi 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-1 IB 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 successfiil 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 
mmhos/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-I 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 
13. 

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 
concenfration 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 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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4.1.2 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 Gmndfos 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, apparentiy 
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 21 OOP 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 constmction 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 constmction activities on and around the Columbus airstrip. A site 
contact later located the well and a monitoring crew retumed 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 inigation 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 III, 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 tlirough 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 constmction; 

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 tmcks 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 
constmction equipment with up to 7200 pounds per square foot under the actual tire or 
track contact area; 

3. Vegetated areas carmot 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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gi'avel 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 

constmction type roller; 
e) The finished gravel surface must be graded to promote mnoff 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 tiie gravel surface. Slope of the gravel 
surface must average one percent. 

f) The gi-aveled 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 constmcted 
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 stmcture (including related utilities) is constmcted 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 stmcture 
(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 stmcture 
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 
maintenaince, wheeled vehicles are proliibited 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 fiinctioned 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 concem (RMIS-4, RMIS-6, MIS-1 lA, MIS-15 and MIS-16), three wells 
laterally adjacent to the area of concem (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 significantiy below the 0.1 mg/L ground 
water standard. 

In 2002, total cliromium 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. hi 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 successfial 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 concem (RMIS-2, MIS-4B, MIS-8B, and MlS-llB) and six wells laterally 
adjacent to the area of concem (W-10, W-11, W-13, RMIS-3, RMIS-5, and RMIS-10). 

For the December 2003 non-network monitoring event, cliromium 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 cliromium 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 cliromium concentration has consistentiy been below the 
WQB-7 aquatic life chronic standard of 0.011 mg/L. Wlien 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 fiill 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 groimd 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 
Febmary 2004 is approximately $ 150,000. Costs in Table 6 are based on Atiantic 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 groundwater (O.I 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 I above are met. 

If the conditions of Items I 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 
from 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 clironic standard of 0.01 Img/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 outiines 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 concem (COPCs) were identified through several sampling and analysis 
efforts (PTI, 1995). These were Cr VI in ground and surface water, Cr III in on- and off-site surface 
and subsurface soils and Cr III 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 enviromnental 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. 
Analj^ical 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 cliromium 
levels to facilitate block placement within the specified elevations. Excavated soil from outside the 
perimeter fencing, in which TCLP cliromium 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 standai'd 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 cliromium 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 chi'omium 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. 
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5.1.3.2 Environmental Risk 

A 1995 baseline risk assessment performed by PTI found COPCs of ecological concem (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 
cliromium-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 Img/L since October 2000, or three consecutive years. In view of this, there 
are no ecological risks at the Site. 

5.1.4 Remaining A ctlvltles 

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 defmed 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 concenfrations 
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 fiirther 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 

Memorandum of Sampling Protocol and Health and Safety Plan 

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

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

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

Mouat Industries Superfund Site Columbus, MT 2000 Annual Data Summary Report 

Mouat Industries Superfund Site Columbus, MT 2001 Annual Data Summary Report 

Mouat Industries Superfund Site Columbus, MT 2002 Annual Data Summary Report 

Mouat Industries Superfund Site Columbus, MT 2003 Non-Network Well Data Summary Report 

Date 

November 1996 

September 1997 

February 1999 

December 1999 

December 2000 

December 2001 

December 2002 

October 2004 

FnlRptChem, Table 1 13-Oct-04 1 of 1 



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

Non-Network Wells 1996 through 2003 

Sample 
Location 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
MIS-11A 
MIS'I IA 
MIS-11A 
MIS'I IA 
MIS-11A 
MIS-11A 

Date 

Nov-96 
Nov-96 
May-97 
May-97 
Nov-97 
Nov-97 
May-98 
May-98 
Dec-98 
Dec-98 
May-99 
May-99 
Dec-99 
Dec-99 
May-00 
May-00 
Oct-00 
Oct-00 
May-01 
May-01 
Oct-01 
Oct-01 
Oct-02 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
May-99 
Dec-99 

Hexavalent 
Q Cr (mg/L) 

< 
< 
< 

< 

< 
< 

0.044 
0.049 
0.030 
0.030 
0.030 
0.030 
0.033 
0.036 
0.030 
0.023 
0.030 
0.030 
0.014 
0.017 
0.013 
0.007 
0.007 
0.007 
0.010 
0.007 
0.009 
0.010 
0.007 
0.007 

Total 
Q 

< 
< 

< 

Cr(mg/L) 
0.053 
0.057 
0.042 
0.041 
0.033 
0.035 
0.041 
0.035 
0.030 
0.028 
0.023 
0.024 
0.014 

0.017 
0.026 
0.038 
0.036 
0.027 
0.026 
0.009 
0.009 
0.012 
0.010 
0.177 
0.128 
0.102 
0.106 
0.059 
0.075 

Dissolved 
Q Cr (mg/L) 

< 
< 

< 
< 
< 

0.044 
0.056 
0.043 
0.041 
0.031 
0.032 
0.039 
0.030 
0.016 
0.023 
0.024 
0.023 
0.014 

0.011 
0.011 
0.009 
0.009 
0.019 
0.027 
0.009 
0.009 
0.010 
0.013 
0.149 
0.124 
0.098 
0.094 
0.062 
0.068 

Temp 
(°C) 

10.57 

8.49 
8.49 
10.62 
10.62 
8.92 
8.92 
12.74 
12.74 
8.33 
8.33 
10.93 
10.93 
11.59 
11.59 
8.57 
8.57 
9.97 
9.97 
7.10 
7.10 
12.07 
9.27 
12.29 
9.80 
9.3 

12.79 

pH 
(SU) 
7.36 

7.33 

7.32 
7.32 
7.13 
7.13 
7.13 
7.13 
7.56 
7.56 
7.46 
7.46 
7.60 
7.60 
7.45 
7.45 
7.38 
7.38 
7.45 
7.45 
7.48 
7.48 
7.39 
7.31 
7.33 
7.30 
7.32 
7.51 

SC 
mmhos/cm 

2.68 

2.55 

2.23 
2.23 
2.47 
2.47 
2.56 
2.56 
2.53 
2.53 
2.49 
2.49 
2.52 
2.52 
2.63 
2.63 
2.58 
2.58 
2.55 
2.55 
2.42 
2.42 
2.75 
2.63 
2.26 
2.56 
2.74 
2.7 

Turbidity 
(NTU) 
2.50 

3.60 

4 
4 

6.92 
6.92 
2.20 
2.20 
33.00 
33.00 
27.00 
27.00 
34.00 
34.00 
8.90 
8.90 
1.10 
0.80 
1.70 
1.80 

3 
2 

SWL 
Ft 

9.14 
8.8 
8.80 
9.20 
9.27 
9.27 
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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 
Location 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-1 IB 
MIS-12 
MlS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 

Date 

May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Dec-03 
Nov-96 
May-97 
May-97 
May-98 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
OGt-02 
Nov-96 
May-97 
Nov-97 
Nov-97 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 

Hexavalent 
Q Cr (mg/L) 

Total 
0 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Cr(mg/L) 

0.044 
0.059 
0.030 
0.058 
0.044 
0.022 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.016 
0.017 
0.016 
0.017 
0.026 
0.023 
0.017 
0.012 
0.024 
0.008 
0.037 

Dissolved 
Q Cr (mg/L) 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

0.039 
0.044 
0.036 
0.046 
0.040 
0.023 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.023 
0.020 
0.016 
0.016 
0.014 
0.014 
0.019 
0.009 
0.022 
0.013 
0.033 

Temp 
(°C) 

9.67 
14.20 
9.44 
14.11 
13.24 
12.64 
11.85 
7.63 

8.26 
8.26 
12.31 
8.86 
12.01 
8.62 
13.37 
7.46 
13.35 
11.47 
11.2 
7.95 
11.36 
11.36 
11.57 
8.91 
11.54 
9.40 
12.63 
8.45 
12.68 

pH 
(SU) 

7.60 
7.41 
7.38 
7.40 
7.38 
7.38 
7.22 
7.14 

6.99 
6.99 
7.16 
7.07 
7.36 
7.43 
7.15 
7.21 
7.14 
7.11 
7.27 
7.18 
7.09 
7.09 
7.15 
7.11 
7.38 
7.48 
7.25 
7.27 
7.24 

SC 
mmhos/cm 

2.60 
2.84 
2.68 
2.80 
2.78 
2.66 
2.68 
2.5 

3.03 
3.03 
2.99 
2.96 
2.8 

2.68 
2.87 
2.76 
2.84 
2.81 
2.28 
2.15 
2.05 
2.05 
2.44 
2.4 
2.01 
1.90 
2.30 
1.75 
2.34 

Turbidity 
^ N T U ) 

1.00 
1.10 
0.98 
0.88 
0.90 
0.31 
1.09 
2.20 

1.43 
1.43 
1.6 
2.2 
1.1 

0.90 
0.89 
0.92 
0.91 
1.10 
1.20 
0.50 
1.40 
1.40 
1.3 
2 
1 

1.10 
1.06 
0.98 
1.10 

SWL 
Ft 

9.30 
9.40 
9.81 
9.60 
9.39 
9.78 
3.98 
3.2 

3.55 
3.55 
4.04 
3.54 
4.2 
3.18 
4.10 
3.71 
4.07 
4.06 
7.04 
5.71 
6.78 
6.78 
7.04 
7.33 
8.48 
6.45 
8.53 
8.14 
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 
Location 
MIS-13 
MIS-13 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-16 
MIS-16 

Date 

Oct-02 
May-98 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 

Hexavalent 
Q Cr (mg/L) 

Total 
Q Cr (mg/L )^ 

0.028 
0.014 
0.019 
0.016 
0.015 
0.011 
0.012 
0.021 
0.011 
0.015 
0.034 
0.012 
0.026 
0.027 
0.023 
0.014 
0.032 
0.038 
0.026 
0.027 
0.019 
0.025 
0.020 
0.023 
0.027 
0.017 
0.016 
0.013 
0.019 
0.018 

Dissolved 
Q 

< 

< 

Cr(mg/L) 

0.030 
0.010 
0.021 
0.016 
0.015 
0.010 
0.013 
0.010 
0.015 
0.015 
0.023 
0.015 
0.013 
0.027 
0.015 
0.017 
0.031 
0.036 
0.024 
0.027 
0.016 
0.023 
0.016 
0.019 
0.023 
0.011 
0.016 
0.016 
0.016 
0.016 

Temp 

m 
11.74 
8.64 
11.86 
8.95 
11.90 
9.26 
12.35 
12.35 
9.4 

12.81 
9.75 
13.75 
13.75 
9.44 
13.80 
12.94 
12.97 
10.43 
12.99 
10.62 
13.09 
11.05 
13.16 
11.10 
14.43 
10.29 
14.40 
12.68 
11.16 
10.12 

pH 
(SU) 

7.23 
7.01 
7.14 
7.06 
7.00 
6.97 
7.14 
7.14 
7.06 
7.31 
7.35 
7.09 
7.09 
7.11 
7.12 
7.16 
7.29 
7.27 
7.22 
7.23 
7.31 
7.32 
7.53 
7.60 
7.41 
7.38 
7.38 
7.36 
7.34 
7.32 

SC 
mmhos/cm 

2.37 
2.63 
2.88 
2.76 
2.38 
2.64 
2.65 
2.65 
2.79 
2.56 
2.53 
2.66 
2.66 
2.55 
2.57 
2.63 
2.74 
2.71 
2.32 
2.54 
2.72 
2.77 
2.74 
2.70 
2.86 
2.66 
2.84 
2.79 
2.74 
2.58 

Turbidity 
(NTU) 

1.20 
1.80 
0.14 
0.08 
0.04 
0.29 
0.12 
0.12 
0.2 
1 

0.13 
0.11 
0.11 
0.21 
0.22 
0.31 
1.80 
1.90 
1.67 
0.85 
0.42 

5 
1 

1.20 
1.12 
0.98 
0.89 
0.90 
1.20 
3.30 

SWL 
Ft 

8.61 
5.84 
9.84 
9.22 
9.42 
9.58 
9.18 
9.18 
10.24 
10.64 
10.40 
10.52 
10.52 
10.40 
10.55 
10.45 
6.43 
6.1 
5.92 
6.46 
6.23 
6.44 
6.56 
6.66 
6.76 
7.29 
7.02 
6.75 
6.55 
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 
Location 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-4B 
MIS-8B 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
RMIS-1 
RMIS-1 
RMIS-1 

Date 

Nov-97 
May-98 . 
Dec-98 
May-99 
Dec-99 
Dec-99 
May-00 
Oct-00 
May-01 
May-01 
OGt-01 
Oct-02 
Dec-03 
Dec-03 
Nov-96 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
May-00 
Oct-00 
May-01 
Oct-01 
Nov-96 
May-97 
Nov-97 

Hexavalent 
Q Cr(mg/L) 

Total 
Q 

< 
< 
< 
< 
< 

< 

< 
< 
< 
< 

< 
< 

Cr(mg/L) 

0.010 
0.012 
0.015 
0.012 
0.013 
0.013 
0.009 
0.009 
0.008 
0.008 
0.009 
0.017 
0.009 
0.031 
0.054 
0.040 
0.017 
0.009 
0.015 
0.012 
0.027 
0.011 
0.009 
0.009 
0.009 
0.008 
0.032 
0.009 
0.009 
0.001 

Q 

< 
< 
< 

< 
< 
< 
< 
< 

< 

< 
< 

< 
< 

< 
< 
< 
< 
< 

< 
< 

Dissolved 
Cr(mg/L) 

0.009 
0.010 
0.010 
0.010 
0.015 
0.015 
0.009 
0.009 
0.008 
0.008 
0.009 
0.011 
0.009 
0.030 
0.021 
0.009 
0.009 
0.007 
0.012 
0.010 
0.010 
0.010 
0.009 
0.009 
0.009 
0.008 
0.009 
0.012 
0.009 
0.001 

Temp 
(°C) 

11.49 
10.26 
11.44 
10.63 
11.58 
11.58 
10.69 
12.35 
9.98 
9.98 
12.41 
12.12 
12.6 
12.81 
11.85 

9.46 
11.96 
9.51 
12.61 
9.89 
12.84 
10.02 
10.02 
12.98 
9.84 
13.30 
12.17 
9.33 
12.71 

pH 
(SU) 

7.25 
7.30 
7.34 
7.31 
7.5 
7.5 

7.60 
7.39 
7.33 
7.33 
7.41 
7.38 
7.44 
7.4 

7.15 

7.15 
7.06 
7.05 
7.17 
7.11 
7.4 
7.49 
7.49 
7.16 
7.21 
7.25 
7.43 
7.33 
7.29 

SC 
mmhos/cm 

2.22 
2.29 
2.52 
2.62 
2.53 
2.53 
2.45 
2.60 
2.64 
2.64 
2.46 
2.49 
2.52 
2.69 
2.63 

2.52 
2.25 
2.38 
2.47 
2.52 
2.47 
2.44 
2.44 
2.65 
2.59 
2.49 
0.95 
2.59 
2.25 

Turbidity 
(NTU) 

2.05 
1.90 
2.1 
2 
5 
5 

0.80 
0.60 
0.80 
0.80 
0.8 
1.00 
4.54 
0.31 
2.80 

1.25 
0.15 
2.65 
0.42 

3 
6 

2.40 
2.40 
2.00 
2.20 
2.18 
3.44 
3.50 
1.15 

SWL 
Ft 

6.13 
6.62 
6.48 
6.72 
6.8 
6.8 
6.84 
6.89 
7.41 
7.41 
7.1 
6.88 
7.07 
8.35 
12.19 

11.77 
11.80 
12.22 
12.04 
12.2 
12.3 
12.27 
12.27 
12.46 
12.75 
12.61 
9.71 
9.56 
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 
Location 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-10 
RMIS-2 
RMIS-3 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-5 
RMIS-6 
RMIS-6 
RMIS-6 

Date 

May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Oct-02 
Dec-03 
Dec-03 
Dec-03 
Nov-96 
May-97 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
DeG-03 
Nov-96 
May-97 
Nov-97 

Hexavalent 
Q Cr(mg/L) 

Total 
Q 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

Cr(mg/L) 

0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.015 
0.015 
0.044 
0.009 
0.091 
0.041 
0.045 
0.073 
0.047 
0.057 
0.051 
0.098 
0.025 
0.020 
0.017 
0.076 
0.035 
0.018 
0.206 
0.140 
0.113 

Dissolved 
Q 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

Cr(mg/L) 

0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.010 
0.009 
0.049 
0.009 
0.095 
0.042 
0.043 
0.035 
0.030 
0.039 
0.016 
0.040 
0.025 
0.009 
0.015 
0.023 
0.020 
0.023 
0.200 
0.133 
0.108 

Temp 

m 
9.84 
13.28 
10.76 
13.11 
10.39 
14.05 
9.35 
14.11 
13.88 
13.88 
12.6 

12.68 
12.97 
12.26 
9.92 

12.10 
10.12 
11.92 
10.61 
12.3 

11.16 
13.96 
9.72 
13.41 
12.22 
11.81 
13.24 
8.94 
13.12 

pH 
(SU) 

7.22 
7.39 
7.23 
7.52 
7.65 
7.41 
7.41 
7.45 
7.46 
7.46 
7.36 
7.41 
7.21 
7.3 
7.32 

7.22 
7.29 
7.31 
7.32 
7.52 
7.60 
7.38 
7.35 
7.38 
7.28 
7.39 
7.36 
7.37 
7.27 

SC 
mmhos/cm 

2.43 
2.5 
2.59 
2.41 
2.47 
2.54 
2.57 
2.3 
2.28 
2.28 
2.56 
2.41 
2.31 
2.89 
2.8 

2.45 
2.61 
2.8 

2.76 
2.78 
2.73 
2.89 
2.73 
2.74 
2.70 
2.54 
2.86 
2.77 
2.38 

Turbidity 
JNTU) 

2.64 
2.18 
1.8 
3 

3.21 
2.80 
1.14 
1.1 
1.40 
1.40 
2.37 

4 
2.73 
4.70 
2.20 

2.40 
4.85 
3.5 
22 
10 

1.80 
1.60 
1.60 
1.40 
1.30 
3.3 
0.40 
0.50 
0.18 

SWL 
Ft 

9.82 
9.44 
9.79 
9.98 
10.09 
10.05 
10.92 
10.42 
10.11 
10.11 
7.6 

11.24 
8.63 
6.79 
6.53 

6.35 
6.85 
6.66 
6.85 
6.93 
7.04 
7.09 
7.57 
7.30 
7.08 
7.15 
8.16 
7.82 
7.76 

FnlRptCHEM, 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 

Sample 
Location 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMlS-9 
RMIS-9 

Date 

Nov-97 
May-98 
Jun-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 

Hexavalent 
Q Cr(mg/L) 

Total 
Q 

< 

< 

< 

< 

< 
< 
< 
< 

Cr(mg/L) 

0.117 
0.152 
0.115 
0.090 
0.087 
0.078 
0.068 
0.050 
0.047 
0.021 
0.037 
0.017 
0.015 
0.017 
0.010 
0.013 
0.016 
0.014 
0.009 
0.022 
0.008 
0.016 
0.020 
0.009 
0.010 
0.005 
0.010 
0.010 
0.010 
0.008 

Dissolved 
Q 

< 

< 

< 
< 

< 
< 

< 

Cr(mg/L) 

0.107 
0.141 
0.109 
0.091 
0.065 
0.071 
0.060 
0.058 
0.044 
0.018 
0.029 
0.016 
0.014 
0.013 
0.011 
0.011 
0.013 
0.010 
0.009 
0.018 
0.008 
0.016 
0.017 
0.009 
0.009 
0.005 
0.010 
0.010 
0.011 
0.008 

Temp 

rc) 
13.12 
9.07 
9.17 
13.29 
9.08 
14.06 
8.81 
14.66 
13.22 
11.77 

9.44 
11.97 
9.34 
12.46 
9.88 
9.88 
12.51 
10.10 
13.47 
9.84 
13.46 
12.28 
11.74 
8.78 
11.75 
9.04 
12.02 
9.26 
12.33 

pH 
(SU) 

7.27 
7.32 
7.38 
7.54 
7.65 
7.47 
7.40 
7.50 
7.44 
7.22 

7.2 
7.06 
7.11 
7.13 
7.13 
7.13 
7.34 
7.47 
7.24 
7.20 
7.23 
7.26 
7.41 
7.38 
7.27 
7.31 
7.31 
7.32 
7.57 

SC 
mmhos/cm 

2.38 
2.59 
2.75 
2.71 
2.67 
2.86 
2.76 
2.69 
2.57 
2.56 

2.4 
2.00 
2.29 
2.4 

2.45 
2.45 
2.41 
2.38 
2.60 
2.56 
2.59 
2.54 
2.87 
2.73 
2.40 
2.56 
2.76 
2.73 
2.64 

Turbidity 
(NTU) 

0.18 
1.90 

4 
3 

0.30 
0.22 
0.26 
0.33 
0.51 
0.90 

1.30 
2.32 
1.25 
0.66 
3.4 
3.4 
3 

1.00 
0.90 
0.82 
0.88 
0.90 
0.70 
0.88 
0.32 
0.77 
0.4 
1 

0.4 

SWL 
Ft 

7.76 
8.22 
8.21 
8.36 
8.46 
8.57 
9.01 
8.76 
8.56 
9.57 

9.16 
9.24 
9.60 
9.43 
9.6 
9.6 
9.74 
9.68 
9.84 
10.14 
10.00 
9.87 
7.74 
7.35 
7.38 
7.76 
7.41 
7.68 
7.8 
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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 
Location 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMiS-9 
W-11 
W-13 
W-9 

Date 

May-00 
Oct-00 
May-01 
Oct-01 
Oct-01 
Oct-02 
Dec-03 
Dec-03 
Dec-03 

Hexavalent 
Q Cr(mg/L) 0 

< 
< 
< 
< 

< 
< 

Total 
Cr(mg/L) 

0.009 
0.009 
0.008 
0.009 
0.012 
0.011 
0.014 
0.009 
0.009 

Q 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.009 
0.009 
0.008 
0.009 
0.009 
0.010 
0.009 
0.009 
0.009 

Temp 
( X ) 

9.95 
13.97 
9.03 
14.23 
14.23 
12.23 
12.38 
11.87 
10.34 

pH 
(SU) 

7.67 
7.43 
7.41 
7.45 
7.45 
7.36 
7.34 
7.34 
7.42 

SC 
mmhos/cm 

2.55 
2.69 
2.53 
2.60 
2.60 
2.62 
2.39 
2.52 
2.32 

Turbidity 
(NTU) 

0.70 
0.55 
0.62 
0.63 
0.63 
0.80 
0.63 
2.27 
0.7 

SWL 
Ft 

7.75 
7.78 
8.32 
8.05 
8.05 
7.81 
8.87 
5.03 
6.65 

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

GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
MIS-11A 
M1S-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 

Sample ID 

SW001 
SW002 
SW003 
SW004 
SW005 
SW006 
SW007 
SW008 
SW009 
SW010 
SW011 
SW012 
SW013 
SW014 
SW016 
SW017 
SW018 
SW019 
SW020 
SW021 
SW022 
SW023 
SWG24 
SW025 
GW112 
GW127 
GW142 
GW157 
GW186 
GW203 
GW215 
GW229 

Date 

Nov-96 
Nov-96 
May-97 
May-97 
Nov-97 
Nov-97 
May-98 
May-98 
Dec-98 
Dec-98 
May-99 
May-99 
Dec-99 
Dec-99 
May-00 
May-00 
Oct-00 
Oct-00 
May-01 
May-01 
Oct-01 
Oct-01 
Oct-02 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
May-99 
DeG-99 
May-00 
Oct-00 

Hexavalent 
Q Cr(mg/L) 

< 
< 
< 

< 

< 
< 

0.044 
0.049 
0.030 
0.030 
0.030 
0.030 
0.033 
0.036 
0.030 
0.023 
0.030 
0.030 
0.014 
0.017 
0.013 
0.007 
0.007 
0.007 
0.010 
0.007 
0.009 
0.010 
0.007 
0.007 

Total 
Q Cr (mg/L) 

< 
< 

< 

0.053 
0.057 
0.042 
0.041 
0.033 
0.035 
0.041 
0.035 
0.030 
0.028 
0.023 
0.024 
0.014 

0.017 
0.026 
0.038 
0.036 
0.027 
0.026 
0.009 
0.009 
0.012 
0.010 
0.177 
0.128 
0.102 
0.106 
0.059 
0.075 
0.044 
0.059 

Dissolved 
Q 

< 
< 

< 
< 
< 

Cr(mg/L) 

0.044 
0.056 
0.043 
0.041 
0.031 
0.032 
0.039 
0.030 
0.016 
0.023 
0.024 
0.023 
0.014 

0.011 
0.011 
0.009 
0.009 
0.019 
0.027 
0.009 
0.009 
0.010 
0.013 
0.149 
0.124 
0.098 
0.094 
0.062 
0.068 
0.039 
0.044 

Temp 

m 

10.57 

8.49 
8.49 
10.62 
10.62 
8.92 
8.92 
12.74 
12.74 
8.33 
8.33 
10.93 
10.93 
11.59 
11.59 
8.57 
8.57 
9.97 
9.97 
7.10 
7.10 
12.07 
9.27 
12.29 
9.80 
9.3 

12.79 
9.67 
14.20 

pH 
(SU) 

7.36 

7.33 

7.32 
7.32 
7.13 
7.13 
7.13 
7.13 
7.56 
7.56 
7.46 
7.46 
7.60 
7.60 
7.45 
7.45 
7.38 
7.38 
7.45 
7.45 
7.48 
7.48 
7.39 
7.31 
7.33 
7.30 
7.32 
7.51 
7.60 
7.41 

SC 
mmhos/cm 

2.68 

2.55 

2.23 
2.23 
2.47 
2.47 
2.56 
2.56 
2.53 
2.53 
2.49 
2.49 
2.52 
2.52 
2.63 
2.63 
2.58 
2.58 
2.55 
2.55 
2.42 
2.42 
2.75 
2.63 
2.26 
2.56 
2.74 
2.7 

2.60 
2.84 

Turbidity 
(NTU) 

2.50 

3.60 

4 
4 

6.92 
6.92 
2.20 
2.20 

33.00 
33.00 
27.00 
27.00 
34.00 
34.00 
8.90 
8.90 
1.10 
0.80 
1.70 
1.80 

3 
2 

1.00 
1.10 

SWL 
Ft 

NA 

NA 
NA 
N/A 
N/A 
N/A 
N/A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.14 
8.8 

8.80 
9.20 
9.27 
9.27 
9.30 
9.40 
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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 
Location 

MIS-11A 
MIS-11A 
MIS-11A 
MIS-12 
MIS-12 
MIS-12D 
MIS-12 
MIS-12D 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-13 
MIS-13 
MIS-13 
MIS-13D 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-14 
MIS-14 
MIS-14 

Sample ID 

GW241 
GW260 
GW276 
GW101 
GW116 
GW117 
GW147 
GW148 
GW161 
GW176 
GW191 
GW217 
GW221 
GW242 
GW262 
GW268 
GW102 
GW118 
GW132 
GW133 
GW162 
GW177 
GW192 
GW218 
GW222 
GW243 
GW263 
GW269 
GW149 
GW103 
GW119 
GW134 

Date 

May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
May-97 
May-98 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
Nov-97 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
May-98 
Nov-96 
May-97 
Nov-97 

Hexavalent 
0 Cr(mg/L) 

Total 
Q Cr(mg/L) 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0.030 
0.058 
0.044 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.016 
0.017 
0.016 
0.017 
0.026 
0.023 
0.017 
0.012 
0.024 
0.008 
0.037 
0.028 
0.014 
0.019 
0.016 
0.015 

Dissolved 
Q Cr Cmg/L) 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

0.036 
0.046 
0.040 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.023 
0.020 
0.016 
0.016 
0.014 
0.014 
0.019 
0.009 
0.022 
0.013 
0.033 
0.030 
0.010 
0.021 
0.016 
0.015 

Temp 
(°C) 

9.44 
14.11 
13.24 
11.85 
7.63 

8.26 
8.26 
12.31 
8.86 
12.01 
8.62 
13.37 
7.46 
13.35 
11.47 
11.2 
7.95 
11.36 
11.36 
11.57 
8.91 
11.54 
9.40 
12.63 
8.45 
12.68 
11.74 
8.64 
11.86 
8.95 
11.90 

pH 
(SU) 

7.38 
7.40 
7.38 
7.22 
7.14 

6.99 
6.99 
7.16 
7.07 
7.36 
7.43 
7.15 
7.21 
7.14 
7.11 
7.27 
7.18 
7.09 
7.09 
7.15 
7.11 
7.38 
7.48 
7.25 
7.27 
7.24 
7.23 
7.01 
7.14 
7.06 
7.00 

SC 
mmhos/cm 

2.68 
2.80 
2.78 
2.68 
2.5 

3.03 
3.03 
2.99 
2.96 
2.8 

2.68 
2.87 
2.76 
2.84 
2.81 
2.28 
2.15 
2.05 
2.05 
2.44 
2.4 

2.01 
1.90 
2.30 
1.75 
2.34 
2.37 
2.63 
2.88 
2.76 
2.38 

Turbidity 
(NTU) 

0.98 
0.88 
0.90 
1.09 
2.20 

1.43 
1.43 
1.6 
2.2 
1.1 

0.90 
0.89 
0.92 
0.91 
1.10 
1.20 
0.50 
1.40 
1.40 
1.3 
2 
1 

1.10 
1.06 
0.98 
1.10 
1.20 
1.80 
0.14 
0.08 
0.04 

SWL 
Ft 

9.81 
9.60 
9.39 
3.98 
3.2 

3.55 
3.55 
4.04 
3.54 
4.2 
3.18 
4.10 
3.71 
4.07 
4.06 
7.04 
5.71 
6.78 
6.78 
7.04 
7.33 
8.48 
6.45 
8.53 
8.14 
8.98 
8.61 
5.84 
9.84 
9.22 
9.42 
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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 
Location 

MIS-14 
MIS-14 
MIS-14D 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14D 
MIS-14 
MIS-14 
MIS-14 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16D 
MIS-16 

Sample ID 

GW150 
GW163 
GW164 
GW178 
GW193 
GW205 
GW223 
GW224 
GW244 
GW249 
GW271 
GW113 
GW128 
GW143 
GW158 
GW171 
GW187 
GW201 
GW216 
GW232 
GW247 
GW261 
GW274 
GW114 
GW129 
GW144 
GW159 
GW172 
GW188 
GW197 
GW198 
GW212 

Date 

May-98 
Dec-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
Dec-99 
May-00 

Hexavalent 
Q Cr(mg/L) 

Total 
Q 

< 

Cr (mg/L) 

0.011 
0.012 
0.021 
0.011 
0.015 
0.034 
0.012 
0.026 
0.027 
0.023 
0.014 
0.032 
0.038 
0.026 
0.027 
0.019 
0.025 
0.020 
0.023 
0.027 
0.017 
0.016 
0.013 
0.019 
0.018 
0.010 
0.012 
0.015 
0.012 
0.013 
0.013 
0.009 

Dissolved 
Q 

< 

< 
< 
< 

< 

Cr (mg/L) 

0.010 
0.013 
0.010 
0.015 
0.015 
0.023 
0.015 
0.013 
0.027 
0.015 
0.017 
0.031 
0.036 
0.024 
0.027 
0.016 
0.023 
0.016 
0.019 
0.023 
0.011 
0.016 
0.016 
0.016 
0.016 
0.009 
0.010 
0.010 
0.010 
0.015 
0.015 
0.009 

Temp 
(°C) 

9.26 
12.35 
12.35 
9.4 

12.81 
9.75 
13.75 
13.75 
9.44 
13.80 
12.94 
12.97 
10.43 
12.99 
10.62 
13.09 
11.05 
13.16 
11.10 
14.43 
10.29 
14.40 
12.68 
11.16 
10.12 
11.49 
10.26 
11.44 
10.63 
11.58 
11.58 
10.69 

pH 
(SU) 

6.97 
7.14 
7.14 
7.06 
7.31 
7.35 
7.09 
7.09 
7.11 
7.12 
7.16 
7.29 
7.27 
7.22 
7.23 
7.31 
7.32 
7.53 
7.60 
7.41 
7.38 
7.38 
7.36 
7.34 
7.32 
7.25 
7.30 
7.34 
7.31 
7.5 
7.5 

7.60 

SC 
mmhos/cm 

2.64 
2.65 
2.65 
2.79 
2.56 
2.53 
2.66 
2.66 
2.55 
2.57 
2.63 
2.74 
2.71 
2.32 
2.54 
2.72 
2.77 
2.74 
2.70 
2.86 
2.66 
2.84 
2.79 
2.74 
2.58 
2.22 
2.29 
2.52 
2.62 
2.53 
2.53 
2.45 

Turbidity 
(NTU) 

0.29 
0.12 
0.12 
0.2 
1 

0.13 
0.11 
0.11 
0.21 
0.22 
0.31 
1.80 
1.90 
1.67 
0.85 
0.42 

5 
1 

1.20 
1.12 
0.98 
0.89 
0.90 
1.20 
3.30 
2.05 
1.90 
2.1 
2 
5 
5 

0.80 

SWL 
Ft 

9.58 
9.18 
9.18 
10.24 
10.64 
10.40 
10.52 
10.52 
10.40 
10.55 
10.45 
6.43 
6.1 

5.92 
6.46 
6.23 
6.44 
6.56 
6.66 
6.76 
7.29 
7.02 
6.75 
6.55 
6.3 

6.13 
6.62 
6.48 
6.72 
6.8 
6.8 

6.84 

FnlRptCHEM, Table 3 13-Oct-04 Page 3 of 6 



Mouat Industries NPL Site - Columbus, MT 
Table 3. Network Sites Water Quality Field Parameters and Chromium Concentrations 

1996 through 2002 

Sample 
Location 

MIS-16 
MIS-16 
MIS-16D 
MIS-16 
MIS-16 
R-1 
R-1D 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1D 
R-1 
R-1 
R-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 D 
RMIS-4 

Sample ID 

GW233 
GW235 
GW236 
GW256 
GW272 
GW104 
GW105 
GW120 
GW135 
GW151 
GW165 
GW179 
GW195 
GW207 
GW208 
GW220 
GW246 
GW254 
GW100 
GW115 
GW130 
GW146 
GW160 
GW175 
GW190 

GW204a 
GW219 
GW248 
GW255 
GW264 
GW265 
GW110 

Date 

Oct-00 
May-01 
May-01 
Oct-01 
Oct-02 
Nov-96 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
May-00 
Oct-00 
May-01 
Oct-01 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Oct-02 
Nov-96 

Hexavalent 
Q Cr(mg/L) Q 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

Total 
Cr (mg/L) 

0.009 
0.008 
0.008 
0.009 
0.017 
0.054 
0.040 
0.017 
0.009 
0.015 
0.012 
0.027 
0.011 
0.009 
0.009 
0.009 
0.008 
0.032 
0.009 
0.009 
0.001 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.015 
0.091 

Q 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.009 
0.008 
0.008 
0.009 
0.011 
0.021 
0.009 
0.009 
0.007 
0.012 
0.010 
0.010 
0.010 
0.009 
0.009 
0.009 
0.008 
0.009 
0.012 
0.009 
0.001 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.010 
0.095 

Temp 
(°C) 

12.35 
9.98 
9.98 
12.41 
12.12 
11.85 

9.46 
11.96 
9.51 
12.61 
9.89 
12.84 
10.02 
10.02 
12.98 
9.84 
13.30 
12.17 
9.33 
12.71 
9.84 
13.28 
10.76 
13.11 
10.39 
14.05 
9.35 
14.11 
13.88 
13.88 
12.26 

pH 
(SU) 

7.39 
7.33 
7.33 
7.41 
7.38 
7.15 

7.15 
7.06 
7.05 
7.17 
7.11 
7.4 

7.49 
7.49 
7.16 
7.21 
7.25 
7.43 
7,33 
7.29 
7.22 
7.39 
7.23 
7.52 
7.65 
7.41 
7.41 
7.45 
7.46 
7.46 
7.3 

SC 
mmhos/cm 

2.60 
2.64 
2.64 
2.46 
2.49 
2.63 

2.52 
2.25 
2.38 
2.47 
2.52 
2.47 
2.44 
2.44 
2.65 
2.59 
2.49 
0.95 
2.59 
2.25 
2.43 
2.5 
2.59 
2.41 
2.47 
2.54 
2.57 
2.3 
2.28 
2.28 
2.89 

Turbidity 
(NTU) 

0.60 
0.80 
0.80 
0.8 
1.00 
2.80 

1.25 
0.15 
2.65 
0.42 

3 
6 

2.40 
2.40 
2.00 
2.20 
2.18 
3.44 
3.50 
1.15 
2.64 
2.18 
1.8 
3 

3.21 
2.80 
1.14 
1.1 

1.40 
1.40 
4.70 

SWL 
Ft 

6.89 
7.41 
7.41 
7.1 

6.88 
12.19 

11.77 
11.80 
12.22 
12.04 
12.2 
12.3 

12.27 
12.27 
12.46 
12.75 
12.61 
9.71 
9.56 
9.08 
9.82 
9.44 
9.79 
9.98 
10.09 
10.05 
10.92 
10.42 
10.11 
10.11 
6.79 
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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 
Location 

RMIS-4 
RMIS-4D 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6D 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-7 
RM1S-7D 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7D 

Sample ID 

GW123 
GW124 
GW138 
GW154 
GW168 
GW184 
GW202 
GW211 
GW230 
GW234 
GW258 
GW273 
GW111 
GW126 
GW139 
GW140 
GW155 
GW189 
GW204 
GW213 
GW231 
GW239 
GW257 
GW277 
GW106 
GW107 
GW121 
GW136 
GW152 
GW166 
GW180 
GW181 

Date 

May-97 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
Nov-97 
May-98 
Jun-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
May-99 

Hexavalent 
Q Cr(mg/L) 

Total 1 
Q 

< 

Cr (mg/L) 

0.041 
0.045 
0.073 
0.047 
0.057 
0.051 
0.098 
0.025 
0.020 
0.017 
0.076 
0.035 
0.206 
0.140 
0.113 
0.117 
0.152 
0.115 
0.090 
0.087 
0.078 
0.068 
0.050 
0.047 
0.021 
0.037 
0.017 
0.015 
0.017 
0.010 
0.013 
0.016 

Dissolved 
Q 

< 

Cr (mg/L) 

0.042 
0.043 
0.035 
0.030 
0.039 
0.016 
0.040 
0.025 
0.009 
0.015 
0.023 
0.020 
0.200 
0.133 
0.108 
0.107 
0.141 
0.109 
0.091 
0.065 
0.071 
0.060 
0.058 
0.044 
0.018 
0.029 
0.016 
0.014 
0.013 
0.011 
0.011 
0.013 

Temp 

CO 
9.92 

12.10 
10.12 
11.92 
10.61 
12.3 

11.16 
13.96 
9.72 
13.41 
12.22 
13.24 
8.94 
13.12 
13.12 
9.07 
9.17 
13.29 
9.08 
14.06 
8.81 
14.66 
13.22 
11.77 

9.44 
11.97 
9.34 
12.46 
9.88 
9.88 

pH 
(SU) 

7.32 

7.22 
7.29 
7.31 
7.32 
7.52 
7.60 
7.38 
7.35 
7.38 
7.28 
7.36 
7.37 
7.27 
7.27 
7.32 
7.38 
7.54 
7.65 
7.47 
7.40 
7.50 
7.44 
7.22 

7.2 
7.06 
7.11 
7.13 
7.13 
7.13 

SC 
mmhos/cm 

2.8 

2.45 
2.61 
2.8 

2.76 
2.78 
2.73 
2.89 
2.73 
2.74 
2.70 
2.86 
2.77 
2.38 
2.38 
2.59 
2.75 
2.71 
2.67 
2.86 
2.76 
2.69 
2.57 
2.56 

2.4 
2.00 
2.29 
2.4 

2.45 
2.45 

Turbidity 
(NTU) 

2.20 

2.40 
4.85 
3.5 
22 
10 

1.80 
1.60 
1.60 
1.40 
1.30 
0.40 
0.50 
0.18 
0.18 
1.90 

4 
3 

0.30 
0.22 
0.26 
0.33 
0.51 
0.90 

1.30 
2.32 
1.25 
0.66 
3.4 
3.4 

SWL 
Ft 

6.53 

6.35 
6.85 
6.66 
6.85 
6.93 
7.04 
7.09 
7.57 
7.30 
7.08 
8.16 
7.82 
7.76 
7.76 
8.22 
8.21 
8.36 
8.46 
8.57 
9.01 
8.76 
8.56 
9.57 

9.16 
9.24 
9.60 
9.43 
9.6 
9.6 
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Mouat Industries NPL Site - Columbus, MT 
Table 3. Network Sites Water Quali ty Field Parameters and Chromium Concent ra t ions 

1996 t h r o u g h 2002 

Sample 
Location 

RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9D 
RMlS-9 

Sample ID 

GW196 
GW214 
GW228 
GW240 
GW259 
GW275 
GW109 
GW122 
GW137 
GW153 
GW167 
GW185 
GW194 
GW206 
GW227 
GW245 
GW250 
GW251 
GW270 

Date 

Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-02 
Nov-96 
May-97 
Nov-97 
May-98 
Dec-98 
May-99 
Dec-99 
May-00 
Oct-00 
May-01 
Oct-01 
Oct-01 
Oct-02 

Hexavalent 
Q Cr (mg/L) 

Total 
Q 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 

Cr (mg/L) 

0.014 
0.009 
0.022 
0.008 
0.016 
0.020 
0.009 
0.010 
0.005 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.012 
0.011 

Q 

< 

< 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr(mg/L) 

0.010 
0.009 
0.018 
0.008 
0.016 
0.017 
0.009 
0.009 
0.005 
0.010 
0.010 
0.011 
0.008 
0.009 
0.009 
0.008 
0.009 
0.009 
0.010 

Temp 
(°C) 

12.51 
10.10 
13.47 
9.84 
13.46 
12.28 
11.74 
8.78 
11.75 
9.04 
12.02 
9.26 
12.33 
9.95 
13.97 
9.03 
14.23 
14.23 
12.23 

pH 
(SU) 

7.34 
7.47 
7.24 
7.20 
7.23 
7.26 
7.41 
7.38 
7.27 
7.31 
7.31 
7.32 
7.57 
7.67 
7.43 
7.41 
7.45 
7.45 
7.36 

SC 
mmhos/cm 

2.41 
2.38 
2.60 
2.56 
2.59 
2.54 
2.87 
2.73 
2.40 
2.56 
2.76 
2.73 
2.64 
2.55 
2.69 
2.53 
2.60 
2.60 
2.62 

Turbidity 
(NTU) 

3 
1.00 
0.90 
0.82 
0.88 
0.90 
0.70 
0.88 
0.32 
0.77 
0.4 
1 

0.4 
0.70 
0.55 
0.62 
0.63 
0.63 
0.80 

SWL 
Ft 

9.74 
9.68 
9.84 
10.14 
10.00 
9.87 
7.74 
7.35 
7.38 
7.76 
7.41 
7.68 
7.8 
7.75 
7.78 
8.32 
8.05 
8.05 
7.81 

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

• 
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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 
Location 
MIS-11B 
MIS-4B 
MIS-8B 
RMIS-10 
RMIS-2 
RMIS-3 
RMIS-5 
W-11 
W-13 
W-9 

Date 

Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 

Hexavalent 
0 Cr(mg/L) 

Total 
Q 

< 

< 

< 
< 

Cr(mg/L) 
0.022 
0.009 
0.031 
0.015 
0.044 
0.009 
0.018 
0.014 
0.009 
0.009 

Q 

< 

< 

< 
< 
< 

Dissolved 
Cr(mg/L) 

0.023 
0.009 
0.030 
0.009 
0.049 
0.009 
0.023 
0.009 
0.009 
0.009 

Temp 
(°C) 
12.64 
12.6 
12.81 
12.6 
12.68 
12.97 
11.81 
12.38 
11.87 
10.34 

pH 
(SU) 
7.38 
7.44 
7.4 

7.36 
7.41 
7.21 
7.39 
7.34 
7.34 
7.42 

SC 
mmhos/cm 

2.66 
2.52 
2.69 
2.56 
2.41 
2.31 
2.54 
2.39 
2.52 
2.32 

Turbidity 
(NTU) 
0.31 
4.54 
0.31 
2.37 

4 
2.73 
3.3 

0.63 
2.27 
0.7 

SWL 
Ft 

9.78 
7.07 
8.35 
7.6 

11.24 
8.63 
7.15 
8.87 
5.03 
6.65 

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

Mouat Industries NPL 
TABLES. 1996-2003 F 

Site - Columbus, MT 
leld Quality Assurance Results 

Station 
ID 

RMIS-7 
RMIS-7D 
ECB/CCB 
MIS-12 
MIS-12D 
RMIS-4 
RMIS-4D 
ECB/CCB 
MIS-13 
MIS-13D 
RMIS-6 
RMIS-6D 
ECB/CCB 
FB 
MIS-12 
MIS-12D 
ECB/CCB 
MIS-14 
MIS-14D 
ECB/CCB 
FB 
RMIS-7 
RMIS-7D 
ECB/CCB 
MIS-16 
MIS-16D 
FB 
R-1 
R-1D 
ECB/CCB 
FB 
MIS-14 
M1S-14D 
ECB/CCB 
MIS-16 
MIS-16D 
ECB/CCB 
FB 

Sample 
ID 

GW106 
GW107 
GW108 
GW116 
GW117 
GW123 
GW124 
GW125 
GW132 
GW133 
GW139 
GW140 
GW141 
GW145 
GW147 
GW148 
GW156 
GW163 
GW164 
GW173 
GW174 
GW180 
GW181 
GW182 
GW197 
GW198 
GW200 
GW207 
GW208 
GW209 
GW210 
GW223 
GW224 
GW225 
GW235 
GW236 
GW237 
GW238 

Date 

11/19/1996 0:00 
11/19/1996 0:00 
11/19/1996 0:00 
5/12/1997 0:00 
5/12/1997 0:00 
5/13/1997 0:00 
5/13/1997 0:00 
5/13/1997 0:00 
11/19/1997 0:00 
11/19/1997 0:00 
11/20/1997 0:00 
11/20/1997 0:00 
11/20/1997 0:00 
5/20/1998 0.00 
5/20/1998 0:00 
5/20/1998 0:00 
5/21/1998 0:00 
12/1/1998 0:00 
12/1/1998 0.00 
12/2/1998 0:00 
12/2/1998 0:00 
5/24/1999 0:00 
5/24/1999 0:00 
5/24/1999 0:00 
12/2/1999 0:00 
12/2/1999 0:00 
12/2/1999 0:00 
5/30/2000 0:00 
5/30/2000 0:00 
5/30/2000 0:00 
5/30/2000 0:00 
10/17/2000 0:00 
10/17/2000 0:00 
10/17/2000 0:00 
5/9/2001 0:00 
5/9/2001 0:00 
5/9/2001 0:00 
5/9/2001 0:00 

Hexavalent 
Q Cr (mq/L) 

RPD 
Q 

< 

< 

< 

< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

Total 
Cr(mq/L) 

0.021 
0.037 
0.009 
0.009 
0.009 
0.041 
0.045 
0.009 
0.016 
0.017 
0.113 
0.117 
0.001 
0.010 
0.010 
0.010 
0.010 
0.012 
0.021 
0.010 
0.010 
0.013 
0.016 
0.010 
0.013 
0.013 
0.008 
0.009 
0.009 
0.009 
0.009 
0.012 
0.026 
0.009 
0.008 
0.008 
0.008 
0.008 

RPD 

13.8% 

0.0% 

2.3% 

0.2% 

0.9% 

0.0% 

13.1% 

6.4% 

1.0% 

0.0% 

18.2% 

0.0% 

Q 

< 
< 
< 

< 

< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.018 
0.029 
0.009 
0.009 
0.009 
0.042 
0.043 
0.009 
0.016 
0.016 
0.108 
0.107 
0.001 
0.010 
0.010 
0.010 
0.010 
0.013 
0.010 
0.010 
0.015 
0.011 
0.013 
0.010 
0.015 
0.015 
0.008 
0.009 
0.009 
0.009 
0.009 
0.015 
0.013 
0.009 
0.008 
0.008 
0.008 
0.008 

RPD 

11.7% 

0.0% 

0.6% 

0.2% 

0.2% 

0.0% 

7.4% 

3.1% 

0.8% 

0.0% 

4.5% 

0.0% 

Cr3 

IDL 

9.0 

9.0 

0.8 
0.8 

9.5 

9.8 

9.5 

8.0 

8.8 
8.8 

9.2 

8.0 
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Mouat Industries NPL Site - Columbus, MT 
TABLE 5. 1996-2003 Field Quality Assurance Results 

Station 
ID 

RMIS-9 
RMIS-9D 
ECB/CCB 
FB 
RMIS-1 
RMIS-1 D 
ECB/CCB 
FB 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1D 
GDSURF-1 
:GDSURF-1D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
GDSURF-1 D 
GDSURF-1 
|GDSURF-1D 

Sample 
ID 

GW250 
GW251 
GW252 
GW253 
GW264 
GW265 
GW266 
GW267 
SW001 
SW002 
SW003 
SW004 
SW005 
SW006 
SW007 
SW008 
SW009 
SW010 
SW011 
SW012 
SW013 
SW014 
SW016 
SW017 
SW018 
SW019 
SW020 
SW021 
SW022 
SW023 
SW024 
SW025 

Date 

10/29/20010:00 
10/29/2001 0:00 
10/29/2001 0:00 
10/29/2001 0:00 
10/22/2002 0:00 
10/22/2002 0:00 
10/22/2002 0:00 
10/22/2002 0:00 
11/20/1996 0:00 
11/20/1996 0:00 
5/14/1997 0:00 
5/14/1997 0:00 
11/20/1997 0:00 
11/20/1997 0:00 
5/22/1998 0:00 
5/22/1998 0:00 
12/3/1998 0:00 
12/3/1998 0:00 
5/26/1999 0:00 
5/26/1999 0:00 
12/2/1999 0:00 
12/2/1999 0:00 
5/31/2000 0:00 
5/31/2000 0:00 
10/18/2000 0:00 
10/18/2000 0:00 
5/10/2001 0:00 
5/10/2001 0:00 
10/30/2001 0:00 
10/30/2001 0:00 
10/23/2002 0:00 
10/23/2002 0:00 

Hexavalent 

^ 

< 
< 
< 

< 

< 
< 

Cr (mg/L) 

0.044 
0.049 
0.030 
0.030 
0.030 
0.030 
0.033 
0.036 
0.030 
0.023 
0.030 
0.030 
0.014 
0.017 
0.013 
0.007 
0.007 
0.007 
0.010 
0.007 
0.009 
0.010 
0.007 
0.007 

RPD 

2.7% 

0.0% 

0.0% 

2.2% 

6.6% 

0.0% 

4.8% 

15.0% 

0.0% 

8.8% 

2.6% 

0.0% 

Total 
Q Cr(mg/L) 
< 

< 
< 
< 

< 
< 

< 
< 

< 

0.009 
0.012 
0.009 
0.009 
0.010 
0.015 
0.010 
0.010 
0.053 
0.057 
0.042 
0.041 
0.033 
0.035 
0.041 
0.035 
0.030 
0.028 
0.023 
0.024 
0.014 

0.017 
0.026 
0.038 
0.036 
0.027 
0.026 
0.009 
0.009 
0.012 
0.010 

RPD 

6.7% 

9.3% 

1.8% 

0.6% 

1.7% 

3.8% 

1.6% 

0.6% 

50.0% 

10.7% 

1.9% 

0.9% 

0.0% 

4.5% 

Dissolved 
Q 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

Cr(mq/L) 
0.009 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.044 
0.056 
0.043 
0.041 
0.031 
0.032 
0.039 
0.030 
0.016 
0.023 
0.024 
0.023 
0.014 

0.011 
0.011 
0.009 
0.009 
0.019 
0.027 
0.009 
0.009 
0.010 
0.013 

RPD 

0.0% 

0.0% 

6.0% 

1.2% 

0.3% 

7 . 1 % 

8.4% 

0.7% 

50.0% 

0.2% 

0.0% 

8.7% 

0.0% 

5.6% 

Cr3 

IDL 

9.4 

10.0 
10.0 

RPD = Relative Percent Difference 
D = Duplicate Sample 
ECB/CCB = External contamination blank, cross-contamination blank 
FB = Field Blank 
NA = Not Applicable 
< = less than iatwratory detection limit 
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Table 6. Monitoring and Reporting Costs, 1996-February 2004 

Remediation Task 
Site Characterization, Legal 
Oversight, Monitoring and Site 
Maintenance 
Monitoring and Site Maintenance 
Legal Oversight 
Site Characterization 

Pre-99 

$58,519 

1999 

$14,078 

2000 

$18,335 

2001 

$8,624 
$2,829 

2002 

$7,351 
$4,586 

2003 

$3,460 

2004 

$6,974 
$9,207 

Total 

Subtotal (nearest 
$1000) 

$91,000 
$16,000 
$18,000 

$9,000 

$134,000 
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FIGURE 2-1 
MOUAT INDUSTRIES - SITE LOCATION MAP 

COLUMBUS. MONTANA 

SCALE: r = 2000" 

S.O. NO.: 18978 

DSN/DWN: EHR/CEB 

DATE: 3/30/95 

RUE: 18978F22 

CHK: 

ak6r BAKER ENVIRONMENTAL. INC. 
CORAOPOLIS. PENNSYLVANIA 

REFERENCE: 
u s e s 7.5 MINUTE MINUTE QUADRANGLES, 
COLUMBUS WEST. COLUMBUS EAST. SHANE 
RIDGE AND WHITEBIRD SCHOOL 

1000 2000 

1 inch = 2000 fL 

4000 

FIGURE 1. Mouat NPL Site Overview, From Baker 1996 
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FIGURE 2. Estimated Aerial Extent of Chromium Containing Soils, Pre-Soil Removal Action, from Baker 1996 
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FIGURE 3. Block Placement Area, from Baker 1996 
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Figure 7a. MIS-11A Total Chromium 

NO DATA FOR DEC'98 

-'Xr - ^ ^ ^ ^ ^ < - - ^ ^ - ^ - - ^ ^ - X 
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Total Cr ^ ^ - Detection Limit 
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Figure 7b. MIS-12 Total Chromium 

MIS-12 was not sampled in November 1997 
due to snow cover. 
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Figure 7c. MIS-13 Total Chromium 
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Total Cr ^^^ Detection Limit 
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Figure 7d. MIS-14 Total Chromium 

11/18/96 05/12/97 11/19/97 05/20/S 

Total Cr -X— Detection Limit 
10/29/01 10/22/02 
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Figure 7e. MIS-15 Total Chromium 

11/19/96 05/13/97 11/20/97 05/21/98 12/02/98 05/25/99 12/02/99 05/30/00 10/18/00 05/10/01 10/29/01 10/22/02 

Total Cr Detection Limit 
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Figure 7f. MIS-16 Total Chromium 

11/19/96 05/13/97 11/20/97 05/21/98 12/02/98 05/25/99 12/02/99 05/30/00 10/18/00 05/09/01 10/29/01 10/22/02 

Total Cr ^ ^ - Detection Limit 
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Figure 7g. R-1 Total Chromium 

R-1 could not be located Oct. 2002 

^ ^ 
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Total Cr ^ ^ - Detection Limit 
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Figure 7h. RMIS-1 Total Chromium 

11/18/96 05/12/97 11/19/97 05/2 m 10/29/01 10/22/02 

Total Cr > ^ Detection Limit 
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Figure 7i. RMIS-̂ 4 Total Chromium 
Total Chromium 

X > -^<r 
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Figure 7j. RMIS-6 Total Chromium 

NO DATA FOR DEC'98 

-X- - > ^ ^ ^ - ^ ^ -^<r -^<r - ^ ^ 
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Figure 7k. RMIS-7 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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Dissolved Cr ~ > ^ Detection Limit 
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Figure 8c. MIS-13 Dissolved Chromium 
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Dissolved Cr ^ ^ Detection Limit 
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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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Dissolved Cr ^ ^ Detection Limit 
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Figure 8g. R-1 Dissolved Chromium 

R-1 could not be located Oct. 2002 

i _ - - > ^ 

11/19/96 05/13/97 11/19/97 05/21/98 12/01/98 05/24/99 12/02/99 05/30/00 10/17/00 05/10/01 10/29/01 

Dissolved Cr ^x— Detection Limit 
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Figure 8h. RMIS-1 Dissolved Chromium 
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Figure 8i. RMIS-4 Dissolved Chromium 
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Figure 8j. RMIS-6 Dissolved Chromium 
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Figure 8k. RMIS-7 Dissolved Chromium 
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Figure 81. RMIS-9 Dissolved Chromium 
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Figure 9d. RMIS-2 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 10b. MIS-8B Dissolved Chromium 
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Figure 12. GDSURF-1 Dissolved Chromium 
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I. Purpose 

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

This Action Memorandum also is a public document that provides 
the public with information on the response action to be taken at 
the Site. The proposed removal action is described and coit̂ jared 

J 
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with alternative actions in an Engineering Evaluation/Cost 
Analysis (EE/CA) prepared in the Spring of 19S6. The proposed 
action is consistent with criteria set forth within the National 
"Contingency Plan (NCP) . The NCP presents the following factors 
for consideration in evaluating the appropriateness of initiating 
a removal action: 

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

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

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

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

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

o Threat of fire or explosion. 

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

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

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

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

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

II. Site Conditions and Background 

The Site (CERCLIS No. MTD021SS76e9) is located in the Town of 
Columbus, Stillwater County, Montana, north of the town airport 
and the town golf course. Adjacent land use is primarily 
industrial. As a result of past chromium ore processing 
operations, releases of chromium (in the hexavalent oxidation 
state) into the environment have occurred. Remediation of 
chromium-containing soils has been successfully completed; 
however, groundwater that contains hexs-valent chromium above 
state standarcs is still present below and downgradient of the 
site. This Action Memora-ndum describes the non-time-critical 
removal action intended to remediate the contaminated 
groundwater. 

A. Site Description 

1. Removal site evaluation 

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

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

Activities were conducted at the site by Anaconda Minerals 
Company in l&£9 and 19 73 to 1974. In 1969, some waste materials 
were collected from the site and placed inside a building that 
had been used for sodium dichromate production. In 1973, in 
response to concerns raised by the tov;n. Anaconda agreed to 
remove apprcximately 100 tons of material from the site and to 
treat some contaminated soils in place. Ajiaconda removed the 
material stored inside the building (approximately 468 tons) to 
Butte, Montana, and attempted to treat soil in place by spreading 
acid and ferrous sulfate over a portion of the site to chemically 
change the Cr VI to its more stable trivalent state (Cr III). 
Ariaconda's presence at the site ended in 1974. 

In 1975, Timberweld M5-nufacturing Company (Timberweld), a 
leirdnated wood products facility, leased a portion of the site. 
During the same year, Timberw?eld covered the area occupied by the 
chromium processing plant and sodium sulfate v;aste piles with 
a-pproximately two feet cf gravel. In 1976, yellow mineral 
ciepoeits, characteristic cf sodirnn chroiriate, were evident at the 
gravel surface. In 1990, the U.S. Environmental Protection 
Agency (EPA) installed a fence around the area used by Timberweld 
to restrict public access to the chromium-containing soils. 
Tiniberweld continues to conduct business operations, and 
activities on a portion of the site. 

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

A Preliminary A-Ssessment/Site Inspection was conducted by EPA in 
IS79 and 19 60. Various other entities also conducted multimedia 
sampling curing the late lS70s and 1980s. As a result of 
elevated chromium analytical results, the site was proposed for 
inclusion on the National Priorities List (NPL) by the EPA in 
October 1964. In June 1986 the site was placed on the NPL. 

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

The Site is located in an industrial area cf Columbus, Montana, 
•'in Stillwater County (Figures 1 and 2, Attachment 1). It is 

Lain. 
... - _, - - -_ the 
site. The land surface at and near the site slopes gently 
southeastvrard toward the Yellowstone River. Hydrogeologic 
investigations indicate the local groundwater flow direction is 
also southeast. 
The Site and adjacent areas are zoned as commercial/industrial. 
A residential area is located to the southwest cf the site but it 
is outside the portion of the chromium pluirie which exceeds the 
MCL of 0.1 mg/1 total chromium. The residential area is included 
within the Superfund Overlay District which provides groundwater 
use restrictions (discussed later) . The Tovm of Columbus Master 
Flan indicates that the area will continue to function as a 
commercial/industrial zone. 

Current land use consists of the following: 

o Timberv'eld occupies land along the west edge of the Site. 
Timberweld uses part of the area for storage and employee 
parking and the remainder for nonricil business activities. 

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

o The TovTi of Columbus' municipal golf course adjoins the 
airport to the south. 

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

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

o Private residences are located to the north and west, 
upgradient of the Site. 

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

The Site is owned by the Town cf Cc 1 umtms, a local government. 
"Timberweld also ovriis a sma.ll western portion of the site and 
leases a portion of the property cwTied by the Tcv-rn. Timberweld 
operates a laminated wood products business cn the property they 
own and lease from the Town. 

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

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

The groundwater gradient is to the southeast at approximately 
0.'.'.03 feet per feet (ft/ft), which is consistent with the 
ob£;erved direction of contaminant migration. The gradient and 
direction of groundwater flow do not exhibit significant temporal 
variability. 

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

Two previous remioval actions have been completed at this NPL site 
(discussed in detail in the section on previous actions). 
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4. Rele£.Be or thrfccite»ec5 relee,£?e into the environment 
of £ h.£.2fcrdous eubetance, or pollutant or 
contaminant 

' ChroiriiujTi is the identified chemical of potential concem (COPC) 
at the Site. Hexavalent chromiirm is a hazardous svibstance as 
defined by Comprehensive Environrriental Response, Compensation, 
and Liability Act (CERCLA) Sec. 101(14), and designated as such 
under 40 CFR 117 and 40 CFR 302. Tnrough a series of sampling 
and analysis efforts, the following COPCs were identified and 
documented: 

o Cr VI in groundwater and surface water; 

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

o Cr III in sediments and surface water. . 

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

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

The primary receiving medium for contaminants released from the 
site was subsurface soil. Contaminants would then infiltrate 
dov̂ iward to the water tabde and contaminate groundwater, the 
secondary receiving medium. Soils contaminated with chromium 
were the subject of a removal action completed in 1994. Soils 
were either treated, fixated and disposed of onsite in the form 
of blocks or transported off site for disposal in appropriate 
land disposal unitŝ ^ (discussed in detail in the section on 
previous actions)../ The soil removal action rendered the chromium 
in soils non-toxic "'Snd immobile and eliminated the source of 
chromium contamination of groundwater. Currently, the only 
potential threat is from chromium in the groundwater mediijm.̂  
Institutional controls which are part of a Superfund Overlay 
District have been implemented to limit human consumption of 
groundwater. At the golf course pond and associated ditches, 
contaminated groundwater discharges to the surface. Hexavalent 
chromium in the groundwater is apparently reduced to trivalent 
chromium within the pond and ditch sediments, resulting in 
entrainment of chromium within the sediments. The trivalent 
chromium in sediments was a concern as a possible threat to 
ecological receptors. All affected media have been characterized 
through numerous sampling and analysis events. 
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The following documents/repcrts present notev;orthy analytical 
data collected to date: 

Historical Data Assessment arsd Eva lua t ion Repor t , Mouat 
I n d u B t r i e s S i t e , prepared for Mouat Industries Site PRP 
Group by Baker Environmental, Coraopolis, PA, April 1995. 

P^eport cf Sampling A c t i v i t i e s , Mouat I n d u s t r i e s S i t e , 
Prepared by Ecology and Environment, Inc., November 1992. 

Repor t cf Sampling A c t i v i t i e s , Quar ter 2, Mouat I n d u s t r i e s , 
prepared by Ecology and Environment, Inc., March 1993. 

Repor t of Sampling A . c t i v i t i e s , Mouat I n d u s t r i e s , prepared by 
Ecology and Environment, Inc., April 1993. 

Repor t of Sampling A c t i v i t i e s , Fourth Quarter , Mouat 
I n d u s t r i e s S i t e , prepared by Ecology and Environment, Inc., 
June 1993. 

Groundvî .ter Monitoring Program Conplet ion Report f o r Work 
Tasks 1, 2, and 3, U.S. Bureau of Reclairiation, February 
1992. 

/iltercatî 'es for Reiseddating Chromium Contaminated 
Grcrimdvi'-a-ter in the V i c i n i t y of the Mouat I n d u s t r i e s S i t e , 
U.S. Bureau of Reclairiation, March 1993. 

Q u a r t e r l y GroundwB:ter Moni tor ing I n v e s t i g a t i o n a t the Mouat 
I n d u s t r i e s S i t e , U.S. Bureau of Reclamation, November 1994. 

Analytical Resu l t s fo r Add i t i ona l Sampling in Support of a 
Risk Assessment, Baker Enviroramental, 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, hximan events, or other conditions that would either 
cause, spread, or accelerate the release of chromium at the Site. 

Chromium in the groundwater medium at the Site exists in the 
dissolved state "(Cr VI) . It has been demonstrated that Cr VI 
would not, under naturally occurring conditions, be reduced to Cr 
III because of the highly oxidized groundwater existing at the 
Site.. Factors that can impact the geochemistry of chromiinn 
(e.g., iron and total organic carbon content) have been found to 
be low; therefore, it can be concluded that chromium would not be 
precipitated. An evaluation of sorption phenomena also indicate 
that these would not permanently retain chromium in groundwater. 
They would, however, delay or retard the movement of dissolved 
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chromium with respect to the groundwater flow rate, suggesting 
that chroirdum ma;y be present in the grcundwater for some time to 
come in the future. However, chromiuiri concentrations in the 
•groundwater vrill also decline by natural dispersion and dilution 
•mechanismE. Chromium concentrations in groundwater have been 
declining in recent years, end the area within v;hich elevated 
concentrations are found has been decreasing. Figure 3 
(Attachment 1) illustrates the most recent' configu,rations of the 
plume of dissolved chromium in groundwater. 

5. NPL status 

The Mouat Industries site was proposed for inclusion on the NPL 
in October 1964 by the EPA. Ts:ie site received a Hazard Ranking 
System score of 31.66. In June 19 66, the site was placed on the 
NFL. The proposed removal action will address any threats to 
huLTTian health or the environment that remain after the two 
previous response actions completed at the site. The removal 
action is scheduled to begin during the autumn of 1996. This • 
removal action is expected to be the final response action for 
the Site. 

6. tkipe, pictures, ar.,d other graphic representations 

The following Figures and Tables are included as Attachment 1 to 
this Action Memorandum: 

Figure 1 Site Location Map 

Figure 2 Interpretative Map cf A.rea with Total Chromium in 
Groundwater .> 0.1 mg/1, January 1995 - Mouat 
Industries NPL Site 

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

Figure 4 Site Contours at Soil Removal Action Completion 

Figure 5 Site Cross Sections A-A and B-B 

Figure 6 Superfund Overlay 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 Confirmatory 
Grid Samples 

Table 3 Comparative Analysis of Response Action 
Alternatives 
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Table 4 SurrcTiE-r-y of Comparisons cf the Response Action 
Alternatives to the Nine Evaluation Criteria in 
the NCP 

>' B. Other Actions to Bate 

1. Previous actions 

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

In 19 90, after evidence of chromium contamination appeared at the 
surface of a gravel-covered area at the Timberweld facility, the 
EPA installed about 1,400 feet of security fence around the Site 
to restrict public access to chromium-containing soils. Notices 
of Potential Liability Pursuant to CERCLA Section 107 were sent 
to the PRPs on March 19, 1990. The PRP responses indicated no 
interest in fencing the site; therefore, EPA completed the job 
using federal funds. During the same year, the Town of Columbus 
modified the drainage in the area to control the flow of 
stormwater onto the Site. 

In 1991, after collecting additional soil and groundwater samples 
that indicated elevated levels of chromium in these media, EPA 
determined that chromium had been released into the environment 
at the Site, and that further releases were likely. EPA also 
determined that the Site posed a threat to public health or 
welfare or the environment, and that a removal action was 
necessary to abate the release and threat of release of hazardous 
substances at and from the Site. After efforts to negotiate an 
AcJministrative Order on Consent with the PRPs failed, EPA issued 
a Unilateral Administrative Order (UAO) on November 12, 1991 to 
FMC Corporation, MVC, Mouat Industries, Timberweld, and the Town 
of Columbus to conduct a removal action at the Site. The UAO 
recjuired that approximately 20,000 cvibic yards of chromivim-
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 
s\ibmitted to the EPA containing a sampling and analysis plan for 
site characterization. On April 10 1992, EPA approved a 
sampling and analysis plan for site characterization to delineate 
the vertical and areal extent of chromium-contaminated soil. 
Drilling and sampling activities were initiated on April 13, 1992 
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and completed on July 6, 1992. Results from those sampling 
activities are contained in a report which was submitted to the 
EPA in August 1992. 

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

Full-scale tres-tment commenced on June 28, 1993. The soil 
treatment process included soil screening, chemical addition for 
chrorrdmn reduction, and portland cement addition for soil 
fixation. The treated soils were formed into blocks for curing, 
testing, and placement. Operations were conducted 24 hours per 
day, seven days per week until October 31, 1993. During that 
period approximately 14,000 cubic yards of chromium-containing 
soil V7ere treated, creating approximately 7,000 blocks. The 
treatment process rendered the contaminants non-toxic and 
immobile. 

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

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

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 
of an oxidizing nature. The pH of the groundwater is also 
neutral to slightly basic. The neutral to basic pH and oxidizing 
state of the groundwater combine to create a geochemical 
environment that is conducive for the formation of chromium 
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oxide, CrjOs, which is a stable, solid form of trivalent chromium 
that has a very low solubility. Consequently, there is no reason 
to believe that chromium will be released to the aquifer from the 
"treated blocks under the range of natural conditions expected for 
this site. Corrosion of the treated soil blocks may release some 
silica, alumina, calciuim, and, possibly, iron, but not chromium. 

In response to the Town of Columbus' concerns about final site 
configuration and future land use considerations, an Addendum to 
the Response Action Work Plan was submdtted on June 17, 1994. 
Offsite disposal of the remaining affected soils began on July 7, 
19S4. Removal operations were conducted 10 hours per day, seven 
days per week until October 1, 1994. In 1994 approximately 
19,400 cubic yards of chromium-containing soils were transported 
and disposed of at RCRA permitted hazardous and non-hazardous 
offsite disposal areas depending on the concentration of 
chromium. 

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

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

Based on the results of the confirmatory soil sampling following 
excavation of contaminated site soils, along with the results of 
the leaching analyses of treated soil blocks and the associated 
geochemical assessment noted previously, further leaching of 
chromium into groundwater is not expected to occur. The soil 
removal action has effectively eliminated chromium contamination 
in soils at the site, and eliminated the source of chromium 
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contamination into underlying groundwater. Only the residual 
hexavalent chromiium conteirdnation in groundwater downgradient of 
the site, and associated contamination at surface water bodies 
'that receive groundwater discharge, remains. This residual 
'contamination will be addressed by the proposed removal action. 

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

In addition to the previous removal actions conducted at the Site 
as noted previously, a series of public announcements and 
meetings have taken place to keep the public informed on the 
status of site restoration. Fact sheets, press releases, and 
other public announcements were released in April and July 1986, 
March and June 19 87, May 19 89, March and July 1990, July and 
September 1992, December 1993, and May 1996. Public meetings 
were held in September and November 1992, January 1993, January 
1994, Novemiber 1995, and June 1996. Following review of the 
EE/CA by EPA. and the Montana Department of Environmental Quality 
(MDEQ) , the document was revised and a final EE/CA was issued for 
piiblic review in May 1996. The final EE/CA, and an accompanying 
EE/CA fact sheet, specified the alternative that will be 
implemented to address groundwater contamination at the Site. A 
5 0-day comment period began following the issuance of the final 
EE/CA. A public meeting was held in Columbus, Montana, on June 
5, 1996 to discuss the EE/CA and the preferred removal action and 
to solicit public comment. 

2. Current actions 

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

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

C. State and Local Authorities' Role 

1. State and local actions to date 

CERCLA requires EPA to provide state and local officials timely 
opportunities to review and comment on response actions. The 
State submdtted comments on the draft groundwater EE/CA and 
subsequent draft Action Memorandum. The State has also provided 
State A-pplicable or Relevant and Appropriate Recjuirements (ARARs) 
for consideration during development of the response actions. 
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Institutional controls over land use and groundwater use have 
been established by the Town. A zoning ordinance was approved in 
March 1995 which created a Superfund Overlay District (Figure 6, 
Attachment 1). The ordinance became enforceable in April 1995. 

__ Recjuirements of the Superfund Overlay District are enforced by 
the zoning authority of the Town. The Superfund Overlay District 
covers the entire site and area above the chromium plume with a 
reasonable buffer area. 

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

o prohibit excavation into the blocks of treated soil; 

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

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

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

o establish specifications for construction on the block 
placement area. 

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

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

2. Potential for continued state/local response 

The State has reviewed and commented on the proposed response 
action and is expected to continue to be involved in the 
remainder of the superfund activities at the Site. Of particular 
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concern to the State is the possibility that the fixated blocks 
of chromium-containing soils are buried near or below the 
groundwater surface contrary to state solid waste recjuirements 
"and that chromdum could leach from the blocks in the long term 
future. 

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

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

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

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

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

A. Threats to Public Health or Welfare 

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

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

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

Under current exposure scenarios coupled with the prohibition on 
groundwater use imposed by the Superfund Overlay District, there 
are currently no threats to public health or welfare. However, 
in the unlikely event that the groundwater use restrictions of 
the Superfund Overlay District were lifted before groundwater 
cleanup and domestic use of the groundwater resource were to 
occur, an increased risk would probably be realized. This 
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potential risk has not been cjuantified to date because this 
scenario is very unlikely. Chromium concentrations in 
groundwater beneath and downgradient of the site do exceed the 

•'State standard for drinking water quality, although the 
concentrations have been declining with time. Chromium is 
classified as a hazardous substance under CERCLA Sec. 101(14). 

B. Threats to the Environment 

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

The results of the baseline risk assessment are as follows: 

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

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

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

IV. Endangerment Determination 

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

V. Proposed Actions and Estimated Costs 

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

A. Proposed Actions 

1. Proposed action description 

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

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

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

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

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

o AJ.1 remaining wells not included in the Monitoring Plan Well 
Network would then be sampled to verify that total chromium 
in these wells is equal to or below 0.1 mg/L. 

The EE/CA states that only if the above conditions are met would 
groundwater monitoring and groundwater use restrictions be 
terminated, and then only with the written permission of EPA and 
the Montana Department of Environmental Quality (MDEQ) . EPA has 
decided to modify the groundwater monitoring plan outlined in the 
EE/CA to make it more consistent with EPA guidance. Region VIII 
guidance states that monitoring continue until "...ground-water 
protection standards have not been exceeded for a period of three 
consecutive years." The groundwater monitoring plan developed 
for attachment to the Administrative Order will incorporate this 
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Region VIII recommendation, and thus, supersede the monitoring 
plan outlined in the EE/CA. 

The groundwater monitoring will be conducted as follows: 

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

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

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

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

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

D. Following completion of the Monitoring Flan Well Network 
mionitoring 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 3 0 years including the 
period of monitoring required for the Monitoring Plan Well 
Network. The samples will be analyzed for total chromium. This 
monitoring effort is not considered a part of the response 
action, but is intended to fullfil the post-closure monitoring of 
the treated block placement area. 

Chromdum concentrations in surface water in the golf course pond 
and ditches exceed WQB-7 standards for chromivim. The exceedances 
are the result of chromdum contaminated groundwater which 
discharges into the pond and ditches. The chromium levels do not 
pose a human health risk as has been stated elsewhere in this 
document, however, the surface water exceedances preclude 
compliance with all ARARs identified for the Site. As the level 
of chromium in groundwater attenuates, the levels of chromium in 
the surface water will decrease. When response action objectives 
are met for groundwater (the MCL for chromium in groundwater and 
the WQB-7 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 is warranted. If chromium levels in surface water achieve 
VJQB-7 standards as expected, no further response action would be 
"warranted and the Site could be considered for "site completion". 

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

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

2. Contribution to remedial performance 

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

3. Deecripticn of alternative technologies 

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

4. EE/CA 

The identification, screening, and evaluation of removal 
alternatives was previously performed in the EE/CA. Attachment 3 
includes the EE/CA in its entirety. The EE/CA Approval 
Memorandum, documenting the need for an EE/CA, is included in 
Attachment 2. Additionally, written and oral comments received 
by EPA on the EE/CA are included in the Responsiveness Summary 
(Attachment 4) . These and other documents relevant to the Site 
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are available for review in the ac5ministrative record file at 
locations previously noted. 

5. ARARs 
V 

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

o Federal drinking water Maximum Contaminant Levels (MCLs); 

o state water quality standards; and 

o Class II landfill construction and monitoring requirements. 

Action specific ARARs address the disposal of treated soil blocks 
at the Site. The treated soil blocks are considered to 
constitute a Class II landfill under Montana solid waste 
regulations. Consequently, ARARs include recjuirements to 
naintain a minimum separation between landfill wastes and state 
v?aters, to deinonstrate that landfill leachate will not adversely 
affect state v/aters or to provide for a landfill liner and 
leachate collection system, to provide for an adequate cover to 
rrdniniize infiltration as part of landfill closure, and related 
requirements. The treated soil blocks have been partially 
eirtplaced below the local groundvvater table, with no liner, and 
cover consists of gravel or revegetated soil and probably does 
not meet miinimum penneability requirements. Consequently, an 
ARAR waiver is necessary. 

EFA.. has determined, based on leachate data from the treated soil 
blocks and on confirmatory soil analyses, along with appropriate 
geochemical considerations regarding the environment of the 
treated soil blocks, and when monitored and maintained by a 
program of appropriate institutional controls, monitoring, and 
niaintenance to be established and/or continued as part of this 
reit\oval action, that the subsurface emplacement of treated soil 
blocks at the Site is ecjuivalent to that recjuired by the Montana 
solid waste regulations through use of another method or 
approach. Accordingly, EPA invokes the ARAR waiver provision 
provided by CERCLA Sec. 121(d)(4)(D) and C.F.R. 
300.430(f)(1)(ii)(C)(4). In determining that this ARAR waiver 
may properly be invoked in this limited context, EPA has 
considered that the purpose behind this solid waste regulation is 
to ensure that the leaching of chromium from the treated soil 
blocks does not further contamdnate underlying groundwater or 
surface water bodies receiving groundwater discharge so that 
human health or the environment are adversely affected. The 
institutional controls and long-term monitoring to 
be instituted and/or continued under this removal action can 
attain these specific goals at an ecjuivalent level of 
performance. 

ELD001150048 
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6, Project schedule 

The projected time needed tc perform the removal action is 
"•approximately 5 years. This includes a moderate duration of time 
that accounts for possible decreases in the rate at which 
chromium concentrations in groundwater are attenuated. This also 
includes at least five years of groundwater mionitoring to verify 
that chromiumi is not leaching from the treated blocks into the 
groundwater. 

The schedule for groundwater monitoring will be set in the 
A-ciministrative Order (AO) to implement the selected removal 
action. Although the schedule for groundwater monitoring will 
not begin until an AO is in place, the actual process of natural 
attenuation of chromdum concentrations in groundwater is ongoing. 

B. Estimated Costs 

The estimated costs for the natural attenuation with 
institutional controls alternative is $96,000 over the initial 
five year duration of the removal action. Yearly costs would be 
aiout $19,200. Tables 3 and 4 (Attachment 1) provide cost 
estinates for the other two alternatives. These comparative cost 
estiii-ates only address the initial five years of groundwater 
monitoring to demonstrate that MCLs and state water cjuality 
standards have been met. Since it is anticipated that the 
removal action will be completed by the PRPs under an 
Actodnistrative Order, these costs will not be borne by EPA or the 
Fund. 

TI. Expected Change in the Situixtion Should Action Be Delayed or 
Not Taken 

Because the removal action relies on natural attenuation 
processes to decrease the concentrations of chromium in 
groundwater, delaying or not taking further action should not be 
detrimental. However, delaying or not taking further, action 
would result in an overall lack of groundwater characterization. 
However, without groundwater monitoring it is possible that 
concentrations of chromdum above state standards could migrate 
v/ithout detection toward unacceptable locations such as the 
Yellowstone River. Delaying or not taking action would also be 
inconsistent with the ARAR that recjuires 3 0 years of monitoring 
of the treated block placement area. 

VII. Outstanding Policy Issues 

None. 
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VIII. Enforcement 

Efforts to negotiate an Administrative Order on Consent (AOC) 
v̂ ith the PRP aroup for the previous removal actions at the site 
"were unsuccessful. EPA issued a UAO (CERCLA-VIII-92-05) to FMC 
Corporation, Monte Vista Com̂ pany, Mouat Industries, Inc., 
Tirfiberŵ eld Manufacturing Co., and the Town of Columbus following 
failure to negotiate an AOC for the soil removal. Only FMC 
Corporation complied with the terms of the UAO. EPA does not 
believe efforts to negotiate an AOC to implement this action 
v;ould be fruitful. Therefore, EPA expects to issue a UAO to 
implement the proposed remove.l action. The enforcement strategy 
is not part of this Action Memorandum for purposes of NCP 
consistency. 

IX. Recommendation 

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

Conditions at the site meet NCP Section 300.415(b) (2) criteria 
for a removal and I recominend your approval of the proposed 
removal action. . ^ 

The undersigned approves the Action Memorandum, which 
substantiates the need for removal action based on criteria 
specified in the NCP. 

'mht E.' Does on, ^^xBXrsn-t Regional Administfator 
Office of EcoEyetems Protection and Remediation, 8EPR 
USEPA Region VIII 

Disapprove I Date: 
Max E. Dodson, ABeietant Regional AcSministrator 
Office cf Ecosystems Protection and Remediation, 8EPR 
USEPA Region VIII 
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Page 1 of 3 
TABLEt 

nummary o( Analyiical Results for Treated Material S^ 
Mouat Indiistries Site 

-Vies 

r 

Sample 
Identification 

Mk-l i>-i. iouu.' i i j^^^i i 
M S - T S - l l - l - C K I 
M S - T S - l ^ y - B N I 
MS-TS--iD-,-CES 
b/!S-TS-U)2-CN3 
M S - T E - n S - C E ! 
MS-7S-U-.7-EE1 
fV!£-TS-U>4^E3 

M£.T£-'(-10-CE3 
[t/;S-TS--i<3-CE3 
WS-TS-IOO-CEI 
W!S-TE-'i50-BE1 
MS-TS-&4-BES 
M.S-T£-06;79/£:-2f) 

WlS-TS-160-CEi 
1WJS-TS-S7-CW3 
MS-TS-B9-CW1 
MS-TE-16S 

IWS-TS-51 
-• M S - I S - * ? • 

WIS-T5:.-57 
MS-TS-65 
MS-TS-55 
M S - V S - i 5 
W.S-TS-55 
tV'!J.;-l"E-7£ 
W i S - T E - n i 
lViS-TS--i:oS 

[lWE-TS--(£ll 
W)S-TS-?5,5 
l.vtS-rE-i3E 
IVJS-TS-2DV 
wss-TS-ien 
wis-TS-ei 
W1£-TS-'.^S 
W!S-Vr-{.'£r.50/fi3-2E 
lt/iS-TS-t3?/;.'i/9;-.-2e 
/.ViS-TS-£? 
M S - T S - i e 2 

iwis-Ts-ija 
ME-TS-171 
MS-TE-132 
Wi5-TS-163 j 
W5S-TE-107 1 
lv/;S-7S-t73 
lW.S-TS-:i65 
(u.iS-TS-?"7 
i\/;s-T£-es 
WiS-T£-E2 
MS-TS-07/C2yE3-2e 
MS-TS-BS 
lWS-TS-C7/Oa'F3-2e 
MS-TS-O7/07/93-2e 
MS-TS-O7/0e/e3-26 
M S - 7 S - i 4 

MS-TS-e2-A 
MS-TE-54 
MS-TS-07/C9/93-2e 

WlS-TS-70 

M S - T £ - i 2 - B 
MS-TS-O7/10/S3-2B 

MS-TS-07/11/93-28 
MS-TS-07/12/S3-2B 
MS-TS-07/13V93-28 
MS-TS-07 /K /93-28 , 
M S - T S - O 

MS-TS-" i05 
iMS-TS-07/15^93-23 

Sample 
Date 

Sampler 

1 \jili.:J\:.-. (Stcccsrc. peo.l'Vsiier 
07l27tSi IBrucpman 
07/27/93 IBnioonian 
07/27/93 IBaicpman 
07/27/S3 lErugoman 
07/27/93 If i fosl. WhfcTier, W B H 

07/27/93 IBrost, Wnrimer, Wal 
07/27/93 
07/27/93 
07/27/S3 
07/27/93 
07/27/S3 
07/27/93 

Baiooman 
Brosl Whrlmer, Wal 
Bnidaman 
Bruocman 
Brjocman 
BriioDman 

07/27/93 IBfDSI.Whilmer.WEl.Br 
07/27/53 
07/27/93 
07/27/93 
07/25/93 
07/2^/93 

Bnjggmsn 
BniopmHn 
BruDdman 
Slocicard, McDonald 
McDon,S/one,S!oddard 

D7/2&/?i3 McDon.Sjono.StodcErd 
07/2-a'93 McDori.Sjono.Sloacara 
07/2a'93 Sloccarti.Sjonc.MCDon 
07/2'E-/S3 McDcn.Sionq.EloodBrO 
07/2e'S3 
07/2 B/93 

SloocsrcSjon?,MCDon 
StocDsrd.McDcn.Sjong 

07/26/93 StoDCiaro. McDonald 
07/2B/93 ISlDOdard. McDonald 
C7/2E/93 ISlodcard, McDonald 
07/26/93 Stoacsrd. McDonald 
07/2EV93 Slooclard. McDon tU 
07/2a.'9-3 

DV/2P/93 

StOfit:are. McDonald 
McDcn.Sjonc,Slodcard 

07/ZB/S3 Stoddard. McDonald 
D7/2Brc3 Sloecard. McDonald 
07/2ti/93 McDon.Sionc.Slodcard 

07/2E-'S3 MCDcmald 
07/29/93 McDonatd, S/ong 
07/3D.'93 MCDdn. Kump. Sjono 
O7ti0f92 MCDon, Kump. Sjon^ 
07/30/B3 MCDon. Kump. Sjono 
07/30/93 MdJOR. Kump. Sjono 
07/30/93 1 MCDon. Kump. Sjono 
07/30.'93 IMCDon. Kump, Sjono 

O7/30/S3 f 
07/30.'B3 ^ 
07/30^3 ^ 
07/30/S3 ft 
07/30/93 h 

.licDon, Kump, Sjong. 

yicOon, Kumci, Sjono 
/ICDon. Kump. Sjong 
flCDor,, Kump. Sjong 
/ICDon, Kump, Sjong 

07/30/S3 MCDon, Kump, Sjong 
D7/30.'£3 MCDon, Kump. Sjono 
C7/30/S3 MCDon, Kump, Sjong 
Oe/CM/E3 Stoooard.Bruqgman 
0B/tM/B3 Stoddard. Bruoman 
OB/06/S3 Stodd,SionQ,WBU,McD 

0B/06.'93 Sjonc. MCDonald 
OBmeTO Sjonc, MCDonald 

08/06/93 Sjonc, MCDonald 
0B/06/S3 Sjono, Mcflonald 

06/06/S3 1 Sjonc, MCDonald 
08/05/53 ISjonc, MCDonald 
D6/07/S3JMCDonald, Sjono 
08/08/93 1 McDonald, Sjong 

D8/09/93 jBraoomsn 
D8/10/93 IS;oao3rd.HemcK,Wal 

D8/I1/93 ISlDCCarfl 
38/12/93 iBruDcman,Waller 
D8/12/93 |Ba)c=man,Walter 

Da/lZ^93 ISloccaro 

TCIJ ' 
Chromiur 

(mg/T) 

0.09 
0.04 
0.12 
0.05 
0.1 

0.01 
<0.01 
0.06 
0.02 
0.06 
0.01 
0.04 
0.C2 
0.18 

0.03 
0,06 

0.34 
<:0.01 
0,07 

<0.01 
0,17 

<0,01 
0.11 

«0.01 
0.02 

<0.01 
0.01 
0.17 
0.1 

<0,01 
0,42 
0.26 
0.11 
0.21 
0,01 
0.01 

<0.01 

0.15 
0.13 
0.33 
0.01 

0.24 
<0 .0 t 
0.35 
0.05 
0.01 

<0.01 
0.25 
0.01. 
0.04 
0.02 
0.04 
0.04 
0.02 

0,3 

0.22 
0.06 
0.08 
0.34 

0.08 
0.08 
0.03 
0,04 

0.05 
< 0.01 
0,24 
0.05 1 

Estima-.ec 
n Hex Cf 

(mg/ko) 

i,>e 

Comments 

u c cay com, cat. lUUl-iL/04 
^ . 5 / 1 
1.7 1 

3.1 1 
1.67 
2.75 
1.17 1 

< 0.99 1 

2.05 1 
1,34 1 
2.05 1 
1.17 1 

1.7 1 
1.34 |2E day compcsiie 1005-1206, 1008-1013 

4,16 1 
1.52 I 
2.05 
6.97 
0,99 
2.22 
0.99 
3,98 
0.99 
2.93 
0.99 
1.34 
0.99 
1.17 
3.9S I 
2.75 
0.99 
6.37 
5.56 
2.93 
4.68 

1,17 Split sample oiven to Eernl gold 
1,17 
0.99 

3.63 - - - _ .. 
3.28 
6.79 i 
1.17 1 

5.21 1 
0.99 1 
7.14 1 
1.67 1 
1.17 1 
0.99 1 
5.39 I 

1.17 1 1 
1.7 

1.34 

1.7 128 day composite 1051-1065. 2003-2006 
1.7 128 day comoosile 01044-01050 

1.34 1 

6.27 j 

4.86 I 
2.05 1 
2.4 1 

6.97 I 
2.4 1 
2.4 1 

1.52 128 day ccm; 1151-1173.2047-2056.2C58-2068 
1.7 128 day composite 
1.87 I2S day composite 
0.99 ITolal Unfillered HN03 to oH <2.0 
5.21 1 
1.87 123 day composite 

;:;.-:: i v js - - - • • ' = 
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Page 2 c f 3 TABLE 1 (corrtinued) 
Summary ol Analytical Results lor Treated Waleriai Sa...^.es 

Mouat Industries Site 

c 

c 

^ 

1 

( 
.' 
t 

^ 
I 

^ 
^ 
,\ 
• 
N 
N 

P 
f ^ 

Sample 
Identifi cation 

i\ KS- i i : -u / / f o.' s j - /; e 
MS-TS-C7/17/93-28 
MS-TS-e.7/ ia'93-2e 

IVi£-TS-07/l 9/93-26 
* iS-TS-01G31 
l\''.S-T£-07/20/93-2E 

• fW!S-TS-07/21/63-2e 
Eloc^ 4308 

ix/lS-TS-07/2Z'D3-2e 
MS-TS-07/23/E3-2E 
MS-TS-G7/24,'B3-26 
MS-TS-07/25/E3-26 
MS-TS-07/26/S3-2E 
MS-TS-07/27/B3 26 
IWS-TS-07/2a'S3-2fc 
MS-T5-C7/29.'S3-25 
fWiS-TS-C7,oa'93-26 

(WS-TS-G7,'31/9:v2e 
ME-TS-06.'01/93-2e 
MS-TS-0E/02/53-2B 
MS-TS-0a/C3.'53-28 
MS-TS-Oe/0^/93-2E 
MS-"i 's-oa'05/&3-2e 
IMS-TS-0e/D6/93'2e 
ME-rS-OC.'07/93-26 
MS-TS-0a'06/93-2E -
MS-TE-Ctyoa'P3-2E 
ft/<E-TS-0a'10/£3-2e 
M £ . T E - 0 e / n / 9 3 - 2 e 
MS-TS-0e/1Z'93-2e 
.ViE-'rS-Ce/13-'?3-2B 
ME-TS-06/ iA/93-2e 
toS-TS-0e/i5.'B3-2B 
MS-TS-Ce/16.'93-2S 
MS-TE-08/17/53-28 
ME-TS-0Bn£/93-2£ 
MS-TE-Od/'(S/93-26 
lWE-7S-0a'20/S3-2fi 
MS-TS-C6^?1/83-2e 
ME-TS-OB/2 2/93-28 

MS-TS-0a'23.'S3-2£ 
MS-TS-0S/24/93-2S 
MS-TS-Ce/25/S3-2e 
MS-7S-0S/2 5/93-28 
WS-7S-Da/27/S3-26-E 

MS-TS-C8/2e/93-2S 
M£-TS-CS/29/93-2e 
MS-TS-OS/30/93-28 
MS-TS-OS/31/93-28 
MS-TS-Og/01/93-2S 
WS-TS-09/02/93-28 
WS-TS-09-'03/S3-26 
WS-TS-09/04/93-2S 
'W1S-TS-D9/05/93-28 

: iS-TS-03750 
clS-TS-09/06/93-23 
i/lS-TS-09/07/93-28 

t1S-7S-09/DB/93-28 
.1S-TS-09/09/93-28 
.1S-TS-FeB.'PC29-28 

. lS-TS-0c599 
:S-TS-C9/10/93-2S 
1S.TS-G9/n/93-2S 1 
1S-TS-09.'i:.-93-33 1 
1S-TS-C9/13.'93-2S 1 
1S-TS-C9/i4, = 3-2o 1 
1S-TS-:=.l:.-93-2S i-

is-Ts-;::95 i 

Sample Sampler 
Date 

1 ijd/lj/,v>' K.L;rTi(;,MLUo'n.ijion5 
1 06/14/95 Kump.MCDon,Sjono 
i Oa/15/93 Sjonc,MCDonalO 

Oa'5 6/S3 Gausiati,MCDor,ald 
Oa'16/S3 VVHlIer 
0e,'l7/g3 Wali tr 

I Oe/ie/93 (Stc-scsrd.Waller.Erug 
I 08/18/93 I Sloecard, Wsl!ef,Ba.'g 
( 08^9/9 
1 06/20/9' 

3 Stocd'.Brugg,Waller 
5 Slo-Dcard.Walker 

08/21/93 |McDon,S|or)C.RiJbis 
08,'22/93 (McDononald, Sjono . 
oa^S/ES Sjong,McDon, Kump, 
08/24/93 Sjong 
Oe/2'5/93 Bajggrnan.Walltrr 
06/26/93 
08/27/53 
08/28/93 

j 08/29/93 
) OE/30/93 

Slocid,Brucgman. Wall 
Storic;3id,Walter,Bnjg 

Eloc,Brug.Wai,Her 
S(oc:,6rug,Wal,Her 
Sjong,MCDonald 

1 Ofi,C5l/93 Sjonc.McDonald 
CS/01/93 BubiE.McOon,Sjong 
09/02-'93 McDonald 
09,'Ci3.'93 SloodBrd.WEllet,Biug 
09/0^/93 Stood,-;rd.Vi:'sl!er.Bri.'C 
09/05/93 Stoydarc.WElter.Baid 

1 09/06/93 Sloocaic,W3llei,Bnjg^ 
1 0g/07.'93 Ejonc.MCDon^W 
1 OS/Oe/93 Sjong,McDonald.Eman 

09.'09.'93 Sjong,McDon.Bubis 
06/10/93 BrucicimBr,,Wsliers 
09/11/93 W.-ilier 
09/12/93 Sloodard.Waller.6rug 
06/13/95 jSloocard.Waller.Brug 
D9/UJ92 JMcDonsid.SlocsfO 
09/15/93 iMCDonald 
09/16/93 
09/17/93 
09/re.'E3 
09/19/93 
09/2'0/93 
C9/21/93 
09/2Z'E3 
09/23/93 
OS/24/93 
09/25/93 
09/26/93 
09/27/93 
09/2B/S3 1 
09/29/93 
09/30/93 
10/01/93 \ l 
10/02/93 / 
10/037B3 it 

Sjong,MCDonald,Kump 
McDon;itc.Sjong 
Walier.'DuTi.Sjong 
Koslelecky, Wallet, Sj 
Walter,Whitmer,Bnjgg 
Kcslelechy,Waller 
Kosiele city.McDonald 
MCDonald,Kumc.Bruog 
Waller,Bruocman 

Kostalecky. Bruggman 
<os;eleckv,Sjong 

WlcDonald.Sjong 
ilcDonalO,Sjong 
tIcOonatd.Sjong 

10/04/93 jBiugoman 
10/04/93 jBruccmsn,Waller 
10/05/93 (Brucgman.Waller 

10/D6.'93 Y 
10/07/93 h 
10/07/93 K 

10/07/93 

^dsieiecXy.Walier 1 
lOStelecJiv,Brucgman 

dStelecxy,BnjdQman 

10/08/93 Kostelecxy,Brucgman | 
10/09/93 McDonald | 
10/10/93 McCcnald,Bubis 1 
lO/n /93 WCDc.-.ald.Siono 
0/12/93 S.'vccrr.an.lVa.'ier 1 
0/13/93 lK:s:5:ecKv.^va;;er I 
0/13/93 |£ r . : r :v 1 

TCLP 
Chromiun 

(mg/1) 

0.06 

1 0.06 
O.OE 

<0.01 
O.Cw 
0.05 

£su.-nitec 
n Hejt Cr 

(mc/kc) 

Ccmments 

-
^ . L ' l 1 

2.05 ( 
2.05 1 

2.05 1 
0.P9 I 
1.7 2S day comsosnion 

1.87 EPA 
0.04 1 1.7 1 

0,05 1.87 
0.06 2.C5 
0.06 2.05 
0.03 1.52 
0.05 2.05 
0.06 2.05 
0.07 2-22 
0.08 2.4 

28 day comocsiie 
26 Cay compcsite 

0.0/ 2.22 26 day compcnts 

C.06 2.05 2S day comccsite 
0.02 1.34 
0.04 1 1.7 
O.OB 1 2.05 I 
0.07 
0.09 

2.22 
2.57 

0.04 1.7 128 day comDcsiie 

0.08 2.4 |23day comocsiie 
0.05 
0.05 

2.05 
1.87 

26 day composite 

0.04 1.7 1 
0.04 1.7 
0,04 1.7 
0.06 2.05 
0,03 1.52 
0.06 
0.03 

26 day ccmpos::e. Eillinos lab 1 
26 day composite j 

2.02 (23 day composne 
1.52 126 day compcsiie 

0.03 1 1.52 1 ") 
0.05 1 ;.8 7 
0.06 1 2.05 
0.06 1 2.05 

- • - 0 , 0 7 - 1 2.22 
0.06 2.4 1 
0.07 
0.05 
0.07 

Split of 28 day compoEiie tor EPA 

23 day composite ~ • v --. 
26 day comoosile 

2.22 |23 day comccsite | 
2.05 
2.22 

1 

1 0.08 2.4 1 
0.05 2.05 1 
0.06 
0.05 

2.05 1 1 
1.87 1 j 

0.05 1.87 i 1 
0.09 
0,09 
0.08 
0.07 
0.07 
0.11 

2.57 I 

2.57 123 day comods;:e 
2.4 1 

2.22 
2.22 
2.93 ~\ 

0.22 1 4.66 1 Missing pinl^ ccsy. frank will send 
0.08 1 2.4 128 day composite 
0.1 ] 2.75 J26day comocs::e 

0.11 1 2.93 I 
0.4V 1 8.2 123 day compcsiie 

0.23 1 5.04 l28day compcsite 
0.05 1 1.87 1 Done direcllv py Energy 
0.34 1 6.97 

0,1 1 2.75 
0.03 1 2.4 
0.09 1 2.57 

0.C3 1 2.4 l23cavcor :^ :cs: :5 
O.i 1 2.75 123 oav c=mr :s : : 

O.Oo 1 2.05 issmoie cd.~.» rv erercv ;s3s oireC.lv 

EL0001150060 

http://Sloodard.Waller.6rug
http://oireC.lv
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TABLE 1 (COnowJeoj 

mary of Analytical Results (Of Treated Material Sai 
Moual Irxtustries Site 

( 

c 

=-

f 
i 
I 

( 
I 

Sample 
Identification 

fVls'.ii>-tjy/lo/SJ-i:6 
MS-TS-OS/17/93-26 
WiS-TS-Oe/l 6/93-28 
MS-TS-09/19/93-28 
MS-TE-OS/20/93-28 
WS-TS-09/21/S3-2S 
ME-TS-0S/22/93-2B 
MS-TS-09/2 3/93-28 

lWS-TS-09/24/93-28 

MS-TS-09/25/93-28 

h/!S-TS-09/26/&3-28 
MS-7S-09/27/93-28 
MS-TS-09/28/S3.28 
MS-7S-09/2S/93-28 
IV/!S-TS-09/3a'93-28 
ME-TE-'8Cy01/S3-28 
IWS-TS-Fe9/PC31-28 
MS-TS-1O/02/93-26-A 

MS-TE-10/03^93-28 
ME-TS-10/04/93-28 
IV1S-7S-10/05/93-28 
MS-7S-10/05/93-28 j 
MS-7S-1O/07/B3-28 
IViS-TS-10/09/93-26 
ff/S-TS-10/10/93-28 
MS-TS-10/11/93-28 
M5-7S-10/12^3-28 
IV5S-TS-10/13/93-28 
WiS-TS-10/14/93-28 
MS-7E-10/14/93-28 
W>S-T£-ia'15.'93-28 
li/iS-7S-mn6.'93-2e 
R/JS-TE-10/17/S3-28 
WiS-TS-10/1U/53-28 
MS-7S-10/1B/93-2B 
ME-TS-1O/'20/S3-28 
ME-TE-IO'21/93-28 
ViS-7E-10/2Z'93-2B 
i/;s-r£-io/23ra3-2e " " • 
v;S-7E-110/24/83-28 
ViS-7S-1D-'2l5/S32Btesl 1 
V!£-TS-10.'2lJ/93.28 
V)E-TS-1O.'30/S3-2B 
ViS-TS-10/29/&3-2S 
^.S-TS-10/25''£3-28 
WiE-7S-10/26/53-23 
iflS-7E-10A27/93-28 
/1S-TS-3^JB3 (. 

Sample 
Date 

lO/VV/L 
10/15/92 
10/16/93 
10/17/93 
10/16/93 
10/19/93 

Sampler 

Kosieieo;y. brucgman 

TCLP Estimated 
Chromium Hex Cf 

(mg/I) (mo/y^) 

1 0. \^ 
Kosteleckv,Brost | 0,12 
Kostelecky,Brost 
Sjono.McDonald 
Sjong,MCDonald 
MCDonald,Robenson 

10/20/93 iWaHer.Bnjogman 
10/21/93 |Walter,Bnjggm3n 

10/22/93 

^ofl^• 'sz 

10/24/93 
10/25/93 
10/26/93 
10/27/93 
10/28/93 
10/29/93 
10/29/93 
10/30/S3 
1001/93 
11/01/93 
11/02/93 
11/D3/93 
11/05/93 
11/0&'93 
11/07/S3 
11 /06^3 

11/09/S3 
11/1D«3 
11/11/93 
11/11/93 
11/1Z'93 
11/13/S;'3 
11/14/93 
11/16/93 
11/16/93 
11/17/93 
11/16/93 
11/19/93 
11/20fi-/3 ( 
11/21/93 \ 
11/22/93 \ 
11/22«3 V 
11/22/93 V 
11/22/93 V 
11/22/93 K 
11/22/93 V 
1/22/93 V 

55^?0/94 V 

Walter,Bruocman 

Walter, Bruggmsn 

0.11 
0.12 
0.13 
0.27 
0.35 
0.18 

0.18 

0.24 

McDonald,Risher | 0.1 
McDonald.Robenson. 
MCDonald.ft isf ier 
Sjong,Walter 

Sjong 
Brucgman,McDonald 
Bruggman.McDonald 

Whitmer, McDonald 
Waller.Whrl/rief 

Walter 
Walter 

0.09 
0.14 

0,08 
0,05 
0,04 
0.04 
0.07 
0,04 
0.04 
0,07 

Walter 0.09 
Walter 0,05 
Herrick, Whitmer 

Wsher 
Walter 
Waller 
Waller 
Kump 
Kump 
Wewion 
Newrton 
Walter 
Jim Walter 
<ump 1 
Walter 
Hernck 
Hemck 
ierrrcfc-
/VBller 
(Vhitmer 

0,06 
0,12 

0,05 
0,06 
0.07 
0,18 
0,47 
0.14 

0,1 
0.06 
0,04 

0.12 
0.02 

0,003 

0.02 
. 0.03 

0.08 
0.02 

Vhitmer 0.03 
Vhnmer 0,03 
vniimer 
Cump 
Vhitmer 
Vnitmer 
Valter 

0.03 
0.06 
0.07 
0.04 
0.02 

3.1 
• 3.1 

2.93 
3.1 

3.28 
5.74 

C o m m e n ' j 

l b oay composite 
28 day composite 

/.14 128 day composite for Energy Labs 
4,16 

4.16 

5.21 

2.75 
2.57 
3,45 
2.4 

2.05 
1.7 
1.7 

2.22 
1.7 
1.7 

2.22 
2.57 
1.87 
2.05 
3.1 
1.87 
2.05 
2.22 
4,16 
9.25 
3.45 
2.75 
2.05 
1,7 
3.1 
1.34 
1.04 
1.34 
1.52 

Re-analyzed, first analysis was .55 

26 day composite (or EPA 
28 day composit 

Treated soil to be analyzed by Energy 
28 day composite 

• 

Split with Bumll Gold 

26 day composite 

26 day composite (or Energy Labs 
28 day composite for Energy Labs 

28 day composite (or Energy 

26 day composite 
2.4 28 day composite . • - - - . . . 

1.34 28 OEv composite, need to crusti, exuaaed 11/26 
1.52 26 flay composite, need to crusn, exiraaed 11/26 
1.52 28 Cay composite, need to aus t i , exiraCed 11/26 
1.52 2 8 day composite, need to crusn, extraccd 11/26 | 
2.05 26 day composite 
2.22 26 day composite, need to crush 
1.7 28 day composite, need to cnisn, extracted 11/26 

1.34 1 
1) TCLP - Toxcity Characteristic Leaching Procedure 
2) mg/1 • milligram pef litef 
3) mg/kg • miingram per kilogram 
4) Calc Hex Cf - Calculated Hexavalent Chroniium 

;. iav3 e - ; C^ = s z:^.z;:z:iz •-•s:.-. ex Cf = 0.99223 * (17,573 x ~V..P^ 
^^^^011500^1 
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TABLE2 

Summary of AnalylicaJ Resurts for Confinnatory Grid Sampras 
Mouat Industries Site 

( 
\ 

( 

1 
[ 

( 
t 
f 
p 

( 
V , 

ft 
h 
K 

Sample 
^ Identification 

Sample 
Date 

Sampler 

- ,^iS-6-B.&-V.N-3 ijyyLW/B4 WilKs 
MS-S-E.6-V-W-2 09/O4/S4 Wilks 
MS-S-B.7-V-N-2 09/02/94 Davtson. Kump 

MS-S-B.e-V-E-1 
MS-S-B.6-V-N-2 
MS-S-B.6-V-S-1 
MS-S-C.6-1 
MS-S-C.6-V-W-1 

MS-S-C.7-1 
MS-S-C.8-1 
MS-S-C.E-V-E-1 
MS-S-D.1C1-V-N-1 
MS-S-D.11-V-N-1 

MS-S-D.- i2-1 
MS-S-D.13-1 
MS-S-D.14-1 
MS-S -D . IS - I 

09/02/9-
09/04/9-
09/02/9-
OB/31/9^ 
08/31/9' 

0B/31/&< 

4 Davison. Kump 
4 Wilks. Herrick 
i Davison. Kump 
J Bnjggman. Kump 
} Bnjgoman, Kump 
I Bruggman, Kump ' 

09/07/94(Walter, Bmagnrian 
09/15/94 
09/17/94 

1 Bruggman, Walter 

JWilks.Wieringa.Kump 
09/17/94 (WilkE.Wieringa.Kump 
09/15/94 
09/15/94 
09/16/94 
09/15/94 

MS-S-D. ie.-1 09/17/94 
MS-S-D.17-1 OS/17794 

IViS-S-D.18-1 
P/)S-S-D.ie-1 
MS-S-D.20-1 
MS-S-D.5-2 
MS-S-D.5-V-N-2 
MS-S-D.5-V-W-3 
MS-S-D.9-V-N-1 

09/18/94 

jBrnggman. Welter 
Bruggman, Waller 
Wilks.Herman.Kump 
Wilks.Herman,Kump -
Wilks, Wieringa,Kump 
Wilks. Wiennga,Kump 
Wilks. Wieringa,Kump 

09/18/94 jWilks.Wieringa.Kump 
09/20/94 (Bruggman 
07/29/94 Wilks, Hennan 
07/22/94 (Herman. Wilks 
07/25/94 
OB/08/94 

•S-E-E.11-V-E-2 09/12/94 
:^S-E.12-2 09/14/94 

(v;S-S-E.12-V-N.1 09/11/94 
MS-S-E.13-V-N-1 1 09/13/94 
lV.S-S-E.14-3 1 09/17/94 
tw5S-£-E.1«-V-N-l 
F./iS-S-E.15-5 
MS-S-E.15-V-M.2 
MS-S-E.16-1 
ft/iS-S-E.l6-V-N^ 

MS-S-E.17-1 
iV.S-S-E.18-1 
MS-E-E.19-1 
MS-S-E.20-1 j 
MS-S-E.5-2 
MS-S-E.5-V-W-2 
IViS-S-E.7-1 
MS-S-F.1(>-3{H) 
MS-S-F.14-1 
WS-S-F.15-1 
V!S-S-F.15-1 
^f lS-S-F,21-^ 
WS-S-F.21-V.3 

09/13/94 
09/17/94 
09/19/94 
09/17/94 
09/19/94 
09/17/94 

Davison, Bruggman 
Brucoman 
Bruggman 
Bruggman, Walter 
Kump, Herman 
Bruocman. Waller 
Wilks, Wieringa,Kump 
Bruggman, Walter 
Wilks. Wieringa.Kump 
Bruooman 
Wilks, Wieringa,Kump 
Bruocman 
Wilks. Wieringa,Kump 

09/18/94 Wilks.WierJnga.Kump | 
0&/18/94 
09/20/94 
07/29/94 \ 
07/25/94 I 
07/27/94 [ 
Oe/30/94 £ 
09/01/94 t 
09/02/94 C 
09/02/94 C 

07/30/93 V 
07/20/93 N 

W1S-S-F,22-1 07/29/93 ^ 
WS-S-F.22-V-2 07/29/93 ^ 
vflS-S-F.22-V-N-1 07/30/93 K 

A^ilks. Wieringa.Kump 
Bruooman 
/Vilks. Herman 
Davison. Bruooman 
Davison, Bruggman 
3njooman 
Sruggmsn, Kump 
Javison, Kump 
)avison, Kump 
Jumo, Risher 

IcDonald 
McDonald, Kump 
IcDonald, Kump 
umo. McDonald 

^S-S-F,5-V-W-^ 1 08/09/94 Baigoman 
' ^S-S-p . lO- l 1 0B/23/94JBruooman,. Davison 

•.-S-G.19-V-2 1 07/25/931 Stoddard. Walter, Br 
. .S-S-G.20-2 1 07/20/931 McDonald 
^15-5-6.20-2 D U D I C7/2a'931 McDonald 
^S-S-G.2D-V-2 1 07/20.'93l McDonald 
^S-S-G.21-3 i 07/30/93IKuTio, McDonald | 

TCLP Estimated Data COMMENTS 
Chromium Hex Cr Qualifier (Sample Location, Sample Depth, etc.) 

(mg/l) (mg/kg) 
<0.01 
<0.01 
<0.01 

0.1 
<0.01 
0.05 
0.01 
0.01 

I <o.y9 
<0.99 
<0.99 
2.75 

<0.99 
1.87 
1.17 
1.17 

0.02 1.34 
0.02 1.34 
0.04 1.7 
0.05 
0.01 
0.04 
0.07 

1.87 
1.17 
1.7 

2.22 

0.07 1 2.22 
1 0.14 

0.06 
0.1 

0.02 
0,04 
0.05 
0.06 
0.01 
0.01 

<0.01 
0.02 
0.15 
0.41 

3.45 
2.05 
2.75 
1.34 
1.7 

1.87 
2.05 
1.17 
1.17 

<0.99 
1.34 
3.63 
B.2 

0.29 5,09 
0.2 

0.38 
0.22 
0.36 
0.13 
0.15 
0.38 

<0.01 
0.02 
0.1 

0.08 
0.02 
0.01 
0.26 

<0.01 
0.01 
0.14 

<0.01 
0.06 
0.05 
0.04 

4.51 
7,67 
4,86 
7.57 
328 
3,63 

1 -

(10T 

4' 
4" 

2-
2* 

|2-

U' 2' 
2-
2-
2 
2-
IO­
C S 

6-

( 

. 

8' 

8' . 
Should be MS-S-E.15-V-N.3 
2-

1 
7.67 1 

<0,99 
1,34 
2.75 
2.4 
1.34 
1.17 
5.55 

<0.99 
1.17 
3.45 I 

<0.99 
2.05 
1.67 

1,7 1 
0.07 2.22 ( 

< 0.01 < 0.99 1 
0.01 1.17 1 
0.33 6.79 1 
0.02 
0.02 

1.34 1 
1.34 1 

0.04 1 -.7 1 

0.01 1 •1.17 1 

2-

2' ( 

L) 

J F 

6 
V 

|c 
\c 

2 
2-
10' 

T 
3-
M 6 : T 
-.17: 6" 
M B : 6* 
3.20: 10-13' 
Jonh wall of G.20 
5.21: 10-13" 
:asl wall of G.21, Reponed as F,22-V-1 

Jonhwal lo fG.21 

' 
Vest Wall of H.I 8 

..19: 7' 1 
.19; r 

(Nonh Wal lo fG.19 
|H,20: 10-13' 

ELD00115C062 

http://MS-S-D.ie.-1
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TABLE 2 (continued) 

Summary ol Analytical Results for Confimiatory Grid Samples 
Mouat Industries Sile 

( 

^ 5 - 5 - 0 . 2 2 - 3 
lN/iS-S-G.22-V-E-2 
MS-S-G.22-V.S-1 
WS-S.-G.3-V-N-2 
MS-S-G.3-V-W-1 
MS-S-G.4-V-NW-1 

MS-S-G.6 
MS-S-G.7 
WiS-S-G.F-22-5 
I./IS-S-H.16-2 
iv1S-S-H.l7-V-S-1 
MS-S-H.1&-V-W-2 

ix/iS-S-H.2-1 
MS-S-H.2-V-N-3 
:/ iS-S-H.2-V-W.1 

MS-S-H.2D-2 
MS-S-H.21-1 
IV1S-S-H.21-V-2 
i^£-£-H.22-V-1 
WS-S-L13-V-S-1 
MS-S-l.14-2 
MS-S-l.14^V-£-1 
ivl£-£-1.16-2 
f</;S-S-i.l6-1 
Wi£-£-l.l6-2 
JS-S-1.1&-V-1 

k,';£-S-l.ie.-V-2 

/is-s-i.ie-v-E-i 
iVi£-£-l.1£-\/-W-2 
WiS-S-l.'iS-V-W-3 
l\,;S-S-!.2-V-W-2 
iv/lS.S-l.2D-V-2 

MS-S-J.1-1 
/]S-S-J.1-V-N-1 

MS-5-J.1-V-SW-1 
IS^£-S-J.l2-2 
MS-S-J.12-3 
l^.S-£-J. l2-V-S.1 
MS-S-J . i : ^2 
WiS-S-J.^3'3 
IV1S-S-J.13-V-S-1 
M£-S-J." i^-2 
MS-S-J.14-V-S 
MS-S-J.15-2 
MS-S-J.16-V-2 

MS-S-L.lO-V-S-1 

07/31/S3 
07/2 B/93 
07/3O.'9: 
06/09/94 
08/09/94 
08/10/94 
06/19/94 

MC-Dor.sIri, Rober. Ris 

Kump 
Kump. McDonald 
Erogoman 
Bruocman 
Ba/ggman, Davison 

08/19/g41 Herman 

07/30/S3"JKump. McOonaid 
08l0^t93 
06/10/S31 Stocicard.Herrick.Wal 

09/28/94 
07120/94 
08/03/94 
07/19/94 

07/20/93 
07/30/S3 
07/20/S3 
07/22/B3 
10/22/93 
07/19/93 
10/22/93 

07/ 
07/ 

(9/93 
9/93 

10/0&'B3 
07/19/93 
07/19/93 
10/06/93 
C9/25/94 
1C/03./94 
07/19/94 
07/20/93 
07/21/94 
07/21/94 
07/21/94 

"087Tz/93lV/yBller 

06/12/93 (Waller 

06/1 ^ ' S : 

Herman 

ijDdd.Sionq.Wall.MCD 

Bnjpcman, Walter 
Brost.Herrick.Pavid 
Davison, Brngoman 
Brcst.Hemck.David 

McDonald 
Kump. McDonald 

McDonald 
MCDonald 
Wailer.Bajgoman 
Waller.Whilmer 
Waller.Baiocman 
StoGdard.Walier,BrcE 
Kump.McDon,Sjong 
Waller.Whilmer 
Kump.McriDn, Sjong 

Kump. McDon, Sjong 
Waller.Whitmer 

Emanuel, Kump 
Emanuel 
Bfosl.Herrick.David 

McDonald 
Wilks.Herman, Brest 
Wilks.Herman.Brost 
Wilks.Herman,Brest 

OB/17/931 Crowell Herrick_ 

06/13/931 Stoddard,Evans, Walle 
0&'l7/S3|CfOwell Her r i5 r 

Walter 
07/29/B3|McDonBld. Kump" 
07/29/S3JMcDonald. Kump 
07/29/931 McDonald. Kuirip" 
07/30/93 Kump. McDonaid 

0.07 
0.02 
0.04 

<0 .01 
0.01 

<0 .01 
0.09 
0.05 
0.03 
0.13 
0.17 

<0 .01 
0.01 

<0 .01 
<0 .01 

Estimated 
HexCr 
(mo/ko) 

2.0/ 
2.22 
1.54 

1.7 
<0.99 
<0.99 
<0.99 
2.57 
1.87 

Data 
Qualirier 

1.52 
3.28 
3.98 

<0.99 
1.17 

<0,99 

0.02 
0.01 
0.05 
0.06 
0.45 
0.21 
0.15 
0.17 
0.12 
0.09 
0.41 

0.21 
0.14 
0.03 
0.48 

<0 .01 
0.02 

<0 .01 
<0 .01 
0.03 
0,08 

<0 .01 
0.05 
0.02 
0.04 
0.02 
0.09 
0.04 

0.29 
0.39 

<0,99 
" 1.34 

1.17 
1,57 
2.05 
8.9 

4.68 
3.63 
3.98 
3.1 
:.57 
8.2 

4,68 
3.45 
1.52 
9.43 

<0.99 
1.34 

< 0.99 
<0.99 
1,52 
2.4 

< 0.99 
1.67 
1.34 
1.7 

1.34 
2.57 
1.7 

6.09 
7.85 

U 

.MS-S-L.1^^1 I 07/08/941 Herman. Wilks.Bfosi 

COMMENTS 
(Sample Location. Sample Depth, etc.) 

East Wan oi H,20 
H.21: 10-13' 
North Wall of H.21 
South Wall of H.21 

8* 
8' 
G.H.21; 5' 
1.15: 8' 
1.16 South Wall 

H.19: 7' 
1.20: 8' 
1.20 Southeast Wall 
1.21 East Wall 

J.13: 4' 

J.14: 4' 
J.15: 4' 
7-9': (dug 10 3562') 
J.15 South Wall 
J.l5Eas(Vv^all 

1.19 East Wall 
7": (35661 

K . l l : 3' 
K . n : 7,5', Depth Sample 
K.11 South Wall 
K . I2 . 3" 
K,12: 8': Depth Samples 
K.12 South Wall 
K. I3 ; 4-
K . I3 South Wall 
K.14: 4* 
K.14 South Wall 

K.9, K,10; South Wall 
K,10. K.11; South Wall 

?nd (0.02), 3rd (0,07). (L.6 SE wall) 
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3 of 3 

Sample 
Identification 

C M nS^^TjT^^^ZT' 
(viS-S-L.12-1 
MS-S-L.12-V-S-1 
M£-^:L.B-V-S-1 
|Wi£-S-L.9-V-S-1 
MS.-S-MT-l 

TABLE 2 (concluded) 
Su. -ary ol Analytical Results for Confimiatory Grid Sat. 

Mouat Industries Site 

Sample 
Date 

"U77DE754 
07/08/94 
07/06/94 
07/01/94 

sampler TCLP j Estimated j Dais 
Chromium 

(mg/1) 
henTian, Wilks, trirDEi 
Herman,Wilks,Brest 
Herman, Wilks, Brost 
Wilks, Hemck 

07/01/94 (Wilks, Hemck 
09/18/941 Wilks,Wienng£,Kump 

I T f T 
0.09 
0.09 
0.13 
0,01 

HexCr 
fmg/kg) 

Qualifier 

/ ISJT 

2.57 
2.57 
3.26 
1.17 

0.03 

COMMENTS 
(Sample Location, Sample Depth, etc.) 

I 

I Under Mud Tank; Grade 

1) TCLF Cr - TCLP extractable chromium 
2) mg/I - milligrams per liter 
3) Hex Cr - hexavalent chromium 
4) mg/kg - milligram per kilogram 

c 

c 
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TABLE 3 

COMP/UUTIVE ANALYSIS OF 

RESPONSE ACrriON ALTERNATIVES 

MOUAT INDUSTRIES SITE 

COLUMBUS, MONTANA 

[Evaluation Criteria 

f:.ffectiveness 

I © Protectiveness 
» Compliance 

with ARARs 
* Achievement of 

removal 
objectives 

llmplemcntabilitv 
e Technical 

feasibility 
• Availability of 

needed resources 
• Administrative 

feasibility 

Costi 

Response Action Alternatives 

•1. No Action 

Good 
Good 

Good 

Good 

Good 

Poor 

-0-

2. Natural 
Attenuation with 
Monitoring and 
Groundwater and 
Land Use Controls 

Good 
Good 

Good 

Good 

Good 

Good 

596,000 

3. Groundwater 
Pumping and 

1 Treatment 

Good 
Good 

Good 

Fair ' 

Fair 

Fair 

SI.OSO.OOO 

Source: Guidance on Conducting Non-Time-Critical Removal Actions Under 
CERCLA, EPA 540-F-93-057, August 1993, E.xhibit 7, page 36. 
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TABLE 4 

SUMMARY OF COMP/JUSONS OF THE RESPONSE 

ACrnON ALTERNATIVES TO THE 

NINE EVALUATION CRITERIA IN THE NATIONAL OIL AND 

HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN 

E.-alusfion Criteria 

Threshold Criteria 

A. Overall protection of human 
health and the environment 

B. Compliance with ARARs 

Prini.nrv FlnLTncin? Criteria 

C. Long-lcrm effectiveness and 
permanence 

D. Reduction in to.xicity, 
mobility, or volume through 
treatment 

E. Shon-term effectiveness 

r . Implementability 

G. Cost 1 

•i. Slaic acccplancc 

. Community acceptance 

Response .Action Alternatives 

1. 
No Action 

Good 

Good 

Good 

G o o d ' " 

G o o d ' " 

Good 

2. • ' 3. 
Natura l Attenuation and Groundwater 

Monitoring with Groundnafer Pumping and 
snd Land Use Controls Treatment 

Good 

Good 

Good 

G o o d " ' 

G o o d ' " 

Good 

SO S90,000 

Poor'^' I 

Good 

Good ' - ' ' 

Good 

Good 

Good 

Good 

Good 

Good 

Fair 

Sl.OOS.OOO 

Good'- ' 

Fair 

'" Treatment is natural attenuation 

'•' .\sstssmtt\ts of state and community acceptance are presumptive 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 
300.430(e)(9)(iii) 
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Uf\ISTED ETA .S ENVIRONMENTAL FROTEl ON AGENCY 
F.EGICN VIII. MONTANA OFFICE 

FEDERAL EUILDIKG, 301 S. PARK, DRAWER 10038 

HELENA. MONTANA E9626-0096 

DEC14 12S5 

.Ref: 8M0 

November 16, 1995 

APPROVAL MEMORANDUM 

SUBJECT: 

FROM: 

Thru; 

TO: 

Fcequest for an Engineering Evaluaticn/Cost Analysis for 
the Mouat Industries Site, Columbus, Montana 

Catesory cf Removal: Expedited, Nontime-Critical ' 
Rfesponse Action 

Robert L. Fox, Chief 
Superfund Unit, 8M0 — 

Max K. Dodson, Director^'^^^'^ 
Ecosystems Protection & Remediation Division, EPR 

William P. Yellowtail 
Regional Administrator, 8A 

OBJECTIVE 

The objective cf this memcrandum is to seek approval for the 
completion cf an engineering evaluation/cost analysis (EE/CA) for 
the Mouat Industries site at Columbus, Montana. The EE/CA will 
be used to determine any rerr̂ îning response actions necessary to 
alleviate potential health or ecological threats of contaminated 
grbundwater, sediments, and surface water associated with 
chromium releases form the Mouat Industries site, (Chromium is 
considered a hazardous sxibstance under CERCLA.) The Potent:ially 
Responsible Party (PRP) group has agreed to perform the EE/CA. 

INTRODUCTIOH 

A successful soils removal action was completed at the site in 
1594. An evaluation of (1) the existing data; (2) the remaining 
groundwater, sediment, and surface water contamination, and (3) 
the potential risks tc human and ecological receptors indicated 
that a typical Remedial Investigation/Feasibility Study (RI/FS) 
process was unnecessary and too complicated for the site 
conditions. Therefore, an expedited, nontime-critical response. 
action and preparation of an EE/CA is recommended. 

vA , . \ ^ ^ 
, ; . ^ ^ , 

•\.> ' } y V-V. 

Q̂ "̂  r 
• • . o ^ " • T ^'^°0n5O063 
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BACKGROUND 

The s i t e i s l o c a t e d i n a l i g h t i n d u s t r i a l a r e a of Coliimbus, 
-Montana, in S t i l l w a t e r County. I t i s l o c a t e d approximate ly s i x -
vtenths of a mi le n o r t h cf the Yellowstone R i v e r and i s wi thin the 

"- r i v e r ' s f l o o d p l a i n . R e s i d e n t i a l a reas a r e l o c a t e d wi th in a 
o n e - m i l e r a d i u s of the s i t e . The Town of Columbus has owned the 
Mouat I n d u s t r i e s p r o p e r t y s ince 1933. In 1557, under a l ea s ing 
agreement , Mouat I n d u s t r i e s cons t ruc ted and o p e r a t e d a chromium 
p r o c e s s i n g f a c i l i t y , which converted • chromium o r e to h igh-grade 
sodium d ichromate . P roces s ing vraste p r o d u c t s c o n t a i n i n g sodium 
d i ch roma te , sodium s u l f a t e , and he^cavalent chromium (Cr VI) were 
g e n e r a t e d and s t o r e d a t t h e s i t e . C u r r e n t l y , no r e s idences a re 
l o c a t e d on t h e , s i t e . T e r r e s t r i a l ecosystems i n t h e v i c i n i t y 
i n c l u d e upland f o r e s t s , succes s iona l f i e l d s , and a g r i c u l t u r a l 
l a n d . C o m m e r c i a l / i n d u s t r i a l a r ea s , a m u n i c i p a l - a i r p o r t , and a 
mun ic ipa l golf course a r e loca ted in the v i c i n i t y . Aquatic 
ecosystems in. the v i c i n i t y include the Ye l lows tone River in 
a d d i t i o n to a smal l pond and a s soc i a t ed d r a i n a g e d i t c h e s on the 
g o l f cour se , i 

I n June 1986, the s i t e was placed on the N a t i o n a l P r i o r i t i e s 
L i s t . 

I n December 1S91, under t h e d i r e c t i o n of an EPA U n i l a t e r a l 
A d m i n i s t r a t i v e Order (UAO) , work began on a r e sponse a c t i o n for 
t h e s i t e by the PRPs. The UAO requi red e x c a v a t i o n and t r e a t i n g 
s o i l "hat conta ined chromiiuu above the s p e c i f i e d a c t i o n l e v e l eind 
p i a c : :.g the t r e a t e d s o i l back in to the s i t e e x c a v a t i o n s . After 
apprc :imately; 45 p e r c e n t cf the contaminated s o i l had been 
removed and t r e a t e d , t h e remedy was changed t o excava t ion and 
o f f - E - t e d i sposa l fo r t h e remainder of t h e con tamina ted s o i l . 
The s i t e was capped wi th a 24 inch t h i c k s o i l o r g rave l cover. 
The p o r t i o n of the s i t e which was capped w i t h s o i l was p lan ted 
w i t h g r a s s e s . Work was completed on the s i t e on December 31, 
1S94. I n s t i t c t i o n a l c o n t r o l s for land use and groundwater use 
have been es te ib l i shed . A zoning r e s t r i c t i o n was e s t a b l i s h e d to 
i d e n t i f y a s p e c i a l Superfund Overlay D i s t r i c t iniplemented by the 
C i t y of Coliimbus. The l and use r e s t r i c t i o n s a p p l y only to the 
capped a rea and s u r r o u n d i n g p r o t e c t i v e b u f f e r a r e a s . The land 
u s e r e s t r i c t i o n s p r o h i b i t excavat ion i n t o t h e 24 inch s o i l or 
g r a v e l cover, l i m i t v e h i c l e loads on the g r a v e l e d p o r t i o n s of the 
b l o c k placement a r e a , and p r o h i b i t any use of t h e vege ta ted s o i l 
cove r a rea un less t h o s e a r e a s are covered w i t h g r a v e l o r paved. 
The l and use r e s t r i c t i o n s a l s o requ i re the p r o p e r t y owner to 
m a i n t a i n the s i t e cover , d ra inage f a c i l i t i e s , and fences , and 
e s t a b l i s h s p e c i f i c a t i o n s fo r cons t ruc t ion on t h e block placement 
a r e a . The groundwater use r e s t r i c t i o n s a p p l y t o the e n t i r e 
Superfund Overlay D i s t r i c t . These r e s t r i c t i o n s p r o h i b i t new 
w e l l s or o ther groundwater e x t r a c t i o n s y s t e m s , p r o h i b i t 
groundwater use from e x i s t i n g wells or o t h e r groundwater 
e x t r a c t i o n 'systems, except for golf course i r r i g a t i o n , and 
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control excavation to cr below the water table within the 
Superfund Overlay District. 

..THREAT TO PUBLIC HEALTH, WELFARE, OR TEE ENVIRONMENT 

— Contamination of groundwater, sediment, and surface water from 
chromium originating from the former chromium processing 
operations at the site could pose a potential threat to human 
health and the environment. Conceptually, the chromium, through 
physical entrainment, infiltration and percolation, moved into 
the soil and through infiltration and percolation, moved into the 
groundwater. Chromium, which was transported 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 
controls implemented in a special Superfund Overlay District • 
ordinance by the Town of Columbus prohibits the use of 
groundwater from the contaminated plume. These institutional 
controls eliminate the potential pathway for direct human 
exposure to the groundwater contamination. The EE/CA will 
address the effectiveness of the institutional controls in 
preventing unrestricted use of the groundwater. Recreational 
users, golfers, and trespassing children are considered the most 
likely huiman receptors for potential exposure to surface water 
and sediment contamination. Both aquatic and terrestrial 
organisms will also be exposed to surface water and sediment 
contamination. 

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 chance with changes in Icund use. A preliminary 
ecological risk assessment indicates that an insignificant hazard 
may exist to terrestrial ecological 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/GA will use the risk assessment in assessing 
response action alternatives. 

PROJECTED COST 

Because the PRP group will be voluntarily performing the EE/CA, 
associated costs are expected to be minimal. Oversight costs 
will be much less than those projected for overseeing 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' 
conditions., 
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4 

REGIONAL RECOMMENDATION 

Because of the need to provide "a decision basis for determining 
•what, if and, additional actions are needed at the Mouat 
Industries site and to ensure human health 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 
recommend that you approve this Engineering Evaluation/Cost 
Analysis request. The existing site-conditions and actions meet 
the criteria, in Section 104 of CERCLA, the NCP (40 CFR. 
§300.415) 

Approve: Kyi^r /n -̂  h^*^ r c ^ ' - r Date: ( 

Disapprove:/ Date: 
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ATTACHMENT 3 

ENGINEERING EVALUATION/COST ANALYSIS 

for tne ^^^^^^^ ^^^ Action Memorandum. 
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ATTACHMENT 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 

11 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 5, and 

was also provided to EPA in writing: 

COMMENT by Mary Westwood on behalf of Monte Vista Company: 

June 5, 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. I am appearing 
today on behalf of Monte Vista Company to voice our support for 
Alternative 2, the Response Action recommended in the Engineering 
and Cost Analysis Report that would allow for NaturaJ 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 took place while the property 
was under the control of the Mouat family, Mouat Industries, and 
FMC. Monte Vista urges EPA to publicly set the record straight in 
this matter. 

As further testimony on this point,.! have attached relevant 
excerpts from Monte Vista's February 8, 1994, Supplemental Response 
to Requests for Infonnation Pursuant to Section 104 of CERCLA -
Mouat Industries Site at Columbus, Montana, which was piq)ared for 
Monte Vista by its attorneys. The full ttxt of that Supplemental 
Response and documentary support for that text has been made a part 
of the administrative record in this case. 

Thank you for your attention. 

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 

Analysis, May 1996 Commuriity Relations Flan 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 and review of infonnation 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 Howard 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 
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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 Atiantic Richfieid Company: 

The following comments are submitted on behalf of Atlantic 
Richfield Company ("ARCO") 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. Natural attenuation is occurring at the site, 
and will continue to lower chromium concentrations. EPA's 
recommended response action : I) 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 stale 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 107 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 
comments, ARCO doss not admit and expressly denies any liability it 
may have for the Mouat site, /LRCO 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. ARCO incorporates by reference its previous correspondence 
to EPA setting forth the bases for ARCO'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 administrative 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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ATTACHMENT 5 

IDENTIFICATION OF ARARS 
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IDENTIFICATION OF APPLICABLE OR FvELEVANT AND APPROPRIATE 
REQUIREMENTS FOR THE MOUAT INDUSTRIES NPL SITE 

INTROPnCTION 

_ ' 40 C.F.R. § 200.415(1) and guidance and policy issued by the 
Environmental Protection Agency ("EPA") require that removal 
actions under CERCLA comply with substantive provisions of 
applicable or relevant and appropriate standards, requirements, 
criteria, or liirdtations ("ARARs") of state and federal 
environmental laws and state facility siting laws "to the extent 
practicable considering the exigencies of the situation." 
Because this removal action need not be completed any more 
quickly than a remedial action, EPA believes this removal action 
should achieve ARARs to the same extent as a remedial action. 40 
C.F.R. § 300.430(e) (9) (iii) (B) . 

This document identifies ARARs that are expected to apply to 
the activities to be conducted under the Mouat Industries NPL 
Site removal action. The following ARARs or groups of related 
ARARs are each identified by a statutory or regulatory citation, 
followed by a brief explanation of the ARAR and a brief 
discussion as to how and to what extent the ARAR is expected to 
apply to the activities to be conducted under this removal 
action. 

Substantive provisions cf the requirements listed below are 
identified as ARARs pursuant to 40 CFR § 300.400. ARARs that are 
within the scope of this removal action must be attained during 
and at the completion of the removal action.^ No permits are 
anticipated for the removal action for the Mouat site in 
accordance with Section 121(e) of CERCLA. 

TYPES OF ARARs 

ARARs are either "applicable" or "relevant and appropriate." 
Both types of requirements are mandatory for remedial actions under 
Superfund guidance.^ Applicable requirements are those cleanup 
standards, standards of control, and other substantive 
requirements, criteria or limitations promulgated under federal 
environmental or state environmental facility siting laws that 
specifically address a hazardous substance, pollutant, contaminant, 
removal action, location, or other circumstance found at a CERCLA 
site. Only those state standards that are identified by a state in 
a timely manner and that are more stringent than federal 

40 CFR Section 30O.C35(b)(2); PiaiDbU to U)c NttioaiJ Oil aad Duanloaf SubiUncro PoOation Contui{eDC7 I^as, 55 Fed. Rc^ 875S-
8757 (Miivh t, 1990). 

CERCLA 112JWC)(A), 42 VS.C I «92UiJ)C)U). S « «l«o. 40 CJ .R . | 300.<30a)O)a)(A). 
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Such req~uireinentE do not themselves determine the cleanup alterna­
tive, but define how chosen cleanup methods should be performed. 

Many requirertients listed as ARARs are promulgated as identical 
or near identical requirements in both, federal and state law, 
•usually pursuant to delegated enviroronental programs administered 

_ by EPA and the state. The Preamble to the NCP provides that such 
a situation results in citation to the state provision and 
treatment of the provision as a federal requirement.. 

Also contained in this list are policies, guidance or other 
sources of infoirmation which are "to be considered" in the 
selection of the rerriedy and implementation of the response action. 
Although not enforceedble requirements, these doctoments are 
important sources of information which EPA and the State of Montana 
Department of Environmental Quality (MDEQ) may 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 selecting and developing cleanup actions.* 

This list constitutes MDEQ's and EPA's detailed description of 
ARARs for use at the Mouat Industries NPL Site in making removal 
action decisions. This list will be used in evaluating the 
compliance of the various' removal alternatives with ARARs. 
However, the final determination of ARARs that will ultimately 
apply to the site and the final determination of compliance with 
ARARs or applicability of ARAR waivers will be presented in the 
Action Memorandum. 

I. CONTAMINANT SPECIFIC ARARS 

A. federal fend State Groundwater ARARs. 

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

1, State of Montana requirements. 

&. ARM S 16.20.1002 sjid -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 
specific 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 CFR ScctioD 300.400(K)CS); 40 CFR Sectios 300.4150); Pnamble to tbt NCP, 55 Fed. Rc(. «744^4fi (Manji t , 1990). 
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#5263.1-2, December 1988. 

In addition, rria:)cinram contaminant level goals (MCLGs) may also be 
relevant and appropriate in certain site-specific situations. See 
55 Fed. Reg. 6750-8752. MCLGs are health-based goals which are 
esteiflished at levels at which no known cr anticipated adverse 
effects on the health of persons occur and which allow an adequate 
"margin of safety. According to the NCP, MCLGs that: are set at 
levels above zero must be attained by remedial actions for groimd 
or surface waters that are current or potential sources of drinking 
water, where the MCLGs are releî ant and appropriate under the 
circumstances of the release. V?here the MCLG for a contaminant has 
been set at a level of zero, the MCL promulgated for that 
contaminant must be attained. .' 

The MCLGs and MCLs for chromium: 

rontaminant MCL fmg/l). MCLG fmg/l) 

chromium 0.1 0.1 , 

Resource Conservation and Recovery Act (RCRA) standards for 
groundwater found at 40 CFR Part 264, Subpart F, incorporated by 
reference pursuant to ARM § 17.54.702, may be relevant and 
appropriate if hazardous waste or something similar is placed or 
rraintained in a solid waste management unit as a result of this 
response action. If so , they would be identified at a later date. 
Tlie RCRA standards would be no more stringent than- the MCLs or 
MCLGs identified above. 

~E. Federal and State of Montana Surface Wa±er ARARs. 

1. State cf Montana Surface Water QiTalifcy Recfulremenfg, ' 
Montana Water Quality Act. MCA § 75-5-101 et seg., and implementing 
recallstlons. General. The Clean Water Act, 33 U.S.jC.. § 1251, et 
seq., provides the authority for each state to adopt water quality 
standards (40 CFR Part 131) designed to protect beneficial uses of 
each water body and requires each state to designate uses for each 
water body. Pursuant to this authority and the criteria 
estcLblished by Montana surface water quality regulations, ARM § 
16.2 0.601, et seq.. Montana has established the Water-Use 
Classification system. Under ARM § 16.20.608(1), waters of 
Yellowstone River drainage to the Laurel water supply intake have 
been classified "E-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, as well as Montana's 
nondegradation requirements, are presented below. 

As prvnded bodxr ARM ( IS.20.HD{25), "nirfaes vs tus ' mxeia l a j waters ess tlie oirtli'g rarfaca, iochidmc bot not 
Rtnfiŷ  tA, tinsjDA. Î ^̂ *.*. ponds. Ajid noxrvtin; iibd \nifB&xa oed draJBfign cystcBis iSAcfcftî pj)̂  ifijvct]]̂  into • ftreaB, 
Uka, poed. Tacrttit or ecbrr gorfacz vttcr. Witer bodjo: uttd told; tor trcsdsg, trvsiportiiif or inpooodlat pcOaUatI 
ibiH Dot t>* coBfidrnd tarfacB water.* 
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animal, plant or aquatic life; (e) create conditions which produce 
undesirable aquatic life. 

ARM § 16.20.633 also states that no waste may be discharged and no 
activities conducted which, either along or in combination with 
other waste activities, will cause violation cf surface water 
quality standards; provided a short term ê cemption from a surface 
"water c[uality standard may be authorized by the department under 
certain conditions. 

c. ARM g 16.SO.708 (BvvlicBhl&) . Existing and 
anticipated uses of surface water and water quality to support 
those uses must be maintained. 

2. Federal Surface Water Qua l i ty Eecmirements. Clean 
Water Act. 33 U.S.C. gS 1251 fet Eecr. (appliceJble) . As provided 
under Section 303 of the Clean Water Act, 33 U.S.C. § 1313, the 
State of Montana has promulgated water quality standards. See the 
discussion above under State surface water quality requirements. 

C. g'ederal and State Air Qiiglitv Recruirpnentg. 

1. National Ainbiejat L±x Oualit̂ ^ Standards, 40 CFR S 
50.6 fPM-10) lBXJT>l±cBhle)., This provision estsiblishes standards 
for PM-10 particulates (the corresponding state stcindard is found 
at ARM § 16.8.821) . 

2. Montana Ambient Air Qurlitv Recmlationg, ARM S5 
16. S.807. -.8X5. -.818. and -.821 (applicable). 

a. ARM § 16-.e.e07.- -This pjrovision establishes 
sampling, data collection and analytical requirements to ensure 
compliance with ambient air quality standards. 

b. ARM S 16.8.809. Establishes sampling, data 
collection, recording, and analysis to ensure compliance with 
cunbient 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 annual average of 50 micrograms per 
cubic meter of air. 

II. LOCATION SPECIFIC REOUIREMENTS 

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

A. Floodplain Nanaqement. 40 CFR § 6.302(b). and Executive 
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( a p p l i c a b l e ) . This requ i rement e s t a b l i s h e s . •• a f e d e r a l 
r e s p o n s i b i l i t y for p r o t e c t i o n of ba ld and golderi e a g l e s , and 
r e q u i r e s con t inued c o n s u l t a t i o n wi th the USFWS dur ing r e m e d i a l 
de s ign and remedia l c o n s t r u c t i o n t o ensure t h a t any c leanup of t h e 
s i t e does n o t unneces sa r i l y a d v e r s e l y a f f e c t the ba ld and g o l d e n 

" e a g l e s . S p e c i f i c m i t i g a t i v e measures may be i d e n t i f i e d f o r 
^ c o m p l i a n c e wi th t h i s r equ i rement . 

G, Rego'jrce Consertreticn and Recovery Act and r e o u l a t i o n a , 
40 CFR S 264.18 (a) and (b) ( r e l e v a n t aad a p p r o p r i a t e ) . Any 
d i s c r e t e w^aste u n i t s c rea ted by s i t e cleanup a c t i o n s must comply 
wi th t h e s i t i n g r e s t r i c t i o n s and cond i t ions found i n t h e s e 
s e c t i o n s . These s e c t i o n s r e q u i r e management u n i t s to be d e s i g n e d , 
c o n s t r u c t e d , opera ted and ma in ta ined t o avoid washout, i f t h e y a r e 
w i t h i n o r n e a r t h e 100 year f lood p l a i n . 

E. S o l i d ^ a s t e Manacreiaent InCt acd recmla t ione , HCA 7 5 - 1 - 2 0 1 . 
e t BBa.. liMM § 16 .14 .505(1) . S e t s f o r t h requirements a p p l y i n g t o 
the l o c a t i o n of any s o l i d waste management f a c i l i t y . Among o t h e r 
t h i n g s , t h e l o c a t i o n must have s u f f i c i e n t acreage , must no t • be 
w i t h i n a 100-year f loodp la in , must be loca ted so as t o . p r e v e n t 
p o l l u t i o n of ground, su r f ace , and p r i v a t e and p u b l i c wa te r s u p p l y 
sys tems , and must a l low for r e c l a m a t i o n of the l and . 

I I I . j|.CTICN SPECIFIC REOUIREMENTS 

A. p t a t e and Federal Water Reoruirements. 

1 . Clean Water Act Po in t Source Discharo-es 
rfecii irements. 53 U.S.C. g 1342. S e c t i o n 402 of the Clean Water 
Act , 53 U.S.C. § 1342, e t s e q . . a u t h o r i z e s the i ssuance of p e r m i t s 
f o r t he "d i scharge" of any "^pol lu tant . • _T^is_includes j s tp rm w a t e r 
d i s c h a r g e s a s s o c i a t e d w i t h ^ i n d u s t r i a l a c t i v i t : y . • See, 40 CFR § 
1 2 2 . 1 ( b ) ( 2 ) ( i v ) . ^ I n d u s t r i a l a c t i v i t y inc ludes i n a c t i v e mining 
o p e r a t i o n s t h a t d i scharge storm wa te r contaminated by c o n t a c t w i t h 
o r t h a t has come i n t o contac t wi th any overburden, raw m a t e r i a l , 
i n t e r m e d i a t e p roduc t s , f i n i s h e d p r o d u c t s , byproducts o r was te 
p r o d u c t s l oca t ed on the s i t e of such o p e r a t i o n s , see , 40 CFR § 
1 2 2 . 2 6 ( b ) ( 1 4 ) ( i i i ) ; l a n d f i l l s , l a n d a p p l i c a t i o n s i t e s , and open 
dumps t h a t r ece ive or have r e c e i v e d any i n d u s t r i a l wastes i n c l u d i n g 
t h o s e s u b j e c t to r e g u l a t i o n under RCRA s u b t i t l e D, s e e , 40 CFR § 
1 2 2 . 2 6 ( b ) ( 1 4 ) ( v ) ; and c o n s t r u c t i o n a c t i v i t y inc lud ing c l e a r i n g , 
g r a d i n g , and excavat ion a c t i v i t i e s , s e e , 40 CFR § 122.26(b) (14) (x) . 
Because the S t a t e of Montana has been de lega ted the a u t h o r i t y t o 
implement the Clean Water Act, t h e s e requi rements a re enforced i n 
Montana through the Montana P o l l u t a n t Discharge El imina t ion System . 
(MPDES) . The MPDES requirements a r e s e t f o r t h below. 

a . Subs tan t ive HFDES Permit RecmireiBents, ARM Sg 
16.20.1318-1320 ( a p p l i c a b l e ) . These s e t f o r t h the s u b s t a n t i v e 
r equ i remen t s a p p l i c a b l e t o a l l MPDES and NPDES p e r m i t s . The 
s u b s t a n t i v e requi rements , i n c l u d i n g the requirement t o p r o p e r l y 
o p e r a t e and mainta in a l l f a c i l i t i e s and systems of t r ea tmen t and 
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(b) . JtRM S 16.20.1011. This provides 
that any groundwater whose existing quality is higher than the 
standard for its classification must be maintained at that high 
qu?.lity unless degradation rrtay be allowed under the principles 
established in § 75-5-303, MCA, and the nondegradation rules at ARM 
§ 16.20.706 et seq. 

iv. Stormwater Rxinoff. 

(a) . ^ Ĵm § 26.4.633. All surface 
drainage from a disturbed area must be treated by the best 
technology currently available. 

(b) . General Perx!aite. Under ARM § 
16.20.601, et sea.. and ARM § 16.20.1301, et seq., including ARM § 
16.20.1314, the Water Quality Division has issued general 
stormwater permits for certain activities. The substantive 
requirements of the following p'ermits are applicable for the 
following activities: (1) for construction activities: General 
Discharge Permit for Storm Water Associated with Constiruction 
Activity, Permit No. MTRIOOOOO (November 17, 1SS2); (2) for mining 
activities: General Discharge Pemiit for Storm Water Associated 
with Mining and vdth Oil and Gas Activities, Permit No. MTR300000 
(May 18, 1993).' (3) for industrial activities: General Discharge 
Ferndt for Storm Water Associated with Industrial Activity, Permit 
No. MITIOOOOOO (October 26, 1994)."' 

Generally, the permits require the permittee to inclement Best 
Management Practices (BMP) and to take all reasonable steps to 
minirrdze or prevent any discharge which has a reasonable likelihood 
of ci-dversely affecting human health or the environment. However, if 
there is evidence indicating potential or realized impacts on water 
quality due to any storm v̂ -ater discharge associated with- the 
activity, an individual MPDES permit or alternative general permit 
may be required. 

V. Surfsee Water, ARM g 16.2 0.633. Prohibits 
discharges containing substances that will: (a) settle to form 
objectione±)le sludge deposits or emulsions beneath the surface of 
the water or upon adjoining shorelines; (b) create floating debris, 
scum, a visible oil film (or be present in concentrations at or in 
excess of 10 milligrams per liter) or globules of grease or other 
floating materials; (c) produce odors, colors cr other conditions 
which create a nuisance or render undesirable tastes to fish flesh 
or Kiake fish inedible; (d) create concentrations or combinations of 
materials which are toxic or harmful to human, animal, plant or 

Tbr pcmh coven poini Kurcc iiscbaTga of itorm wsicr fnm iniiiiiiE t a i Biilliiig ictivitics (iocludsic active, inactive, aod 

ibuMtftrd mine aod miB iiict) iochuliDf acovhica widi Sundud ladiutria] Code 14 (metal mkinf). , .. 

lufautria] Bctivitia ire defmed as all indunrKj dcTmed b 40 CFS 122, 123, aix! 124, cichtdini; coostnictioD, Boojaf, eS A g u utnctaeoi 

•etivitica aad ftonnwdei diicbajtu rubjcct to cflluoit Irminttmt piideliccj. Tiit tocluda wooti tmtncs i opcmkna, u wcO aa die pniduetMa 

ofilac. ' 
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the integrity of the management facility. 

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

3. 40 C.F.R. S 264.301. Prescribes design and 
^operating requirements for landfills. 

a. 40 C.F.R. g 264.301(fe). This provides for a 
single liner and leachate collection and removal system. 

b. 40 C.F.R. S 264.301(f). This requires a run-on 
control system. 

c. 40 C.F.R. S 2g4.301fa). This requires a run­
off management system. 

d. 40 C.F.R. S 264.301(h). This requires prudent . 
management of facilities for collection and holding of mn-on and 
run-off. 

e. 40 C.F.R. g 264.301(i). This requires that 
wind dispersal of particulate matter be controlled. 

C. Federal and State P-CR.̂ L Subtitle D RecraireiEep±s (relevant 
and appropriate). 

40 CFR Part 257 establishes criteria under Subtitle D of the 
Resource Conservation and Recovery Act for use in determining which 
solid waste disposal facilities and practices pose a reasonable 
px-obability of adverse effects-on.health or the environment. Seg 
40 CFR § 257.1(a). This part- comes into play whenever .there is a 
"disposal" of any solid or hazardous waste from a "facility." 
"Disposal" is defined as "the discharge, deposit, injection, 
dumping, spilling, leaking, or placing of any solid waste or 
hazardous waste into or on any land or water so that such solid 
waste or hazardous waste or any constituent thereof may enter the 
environment or be emitted into the air or discharged into any 
waters, including ground waters." See '̂O 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 solid wastes as a result of this removal 
action. 

1. 40 CFR 5 264.257 (.incorporated by reference in 
Montana under ARM S 17.54.7 02). Criteria for Classification of 
Solid Waste Disposal Facilities and Practices. The activities to 
be performed for the Mouat site removal action are expected to 
comply with the following requirements. 

E. 40 CFR § 257.3-1. Washout of solid waste in 
facilities in a floodplain posing a hazard to human life, wildlife, 

13 
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relevant and appropriate are run-on and run-off control systems 
requirements, requirements that sites be fenced' to prevent 
unauthorized access, and prohibitions of point source and nonpoint 
source discharges which would violate Clean Water Act requirements. 
ARM § 16.14.506 specifies design requirements for landfills. All 
landfills must contain a composite liner and leachate collection 

^system which comply with specified criteria. Landfills must either 
be designed to ensure that MCLs are not exceeded or comply with 
further composite liner and leachate collection system criteria. 

d, ARM §17.50.523. Specifies that solid waste 
must be transported in such a manner as to prevent its discharge, 
dumping, spilling or leaking from the trcuisport vehicle. 

©. APJg S 17.50.530. Sets forth the closure 
requirements for landfills. Class II landfills imist meet the 
following criteria: (1) install a final 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 maiterial and has a permeability less than or 
equal to the periueability of any bottom liner, barrier layer,, or 
natural subsoils or a permeability no greater than 1 X 10-5 cm/sec, 
v;hichever is less; (3) minimize erosion cf the final cover by the 
use cf a seed bed layer that contains a minimum of six inches of 
earthen maiterial that is capable of sustaining native plant growth 
c^nd protecting the infiltration layer from frost effects and 
rooting dast&Ge; (4) revegetate the final cover with native plant 
growth within one year of placement of the final cover. 

f. ARM g 17.50.531. Sets forth post closure care 
requirements for Class II landfills. Post closure care imist be 
conducted for a period sufficient to protect human health and the 
environment. Post closure care requires maintenance of the 
integrity of the integrity and effectiveness of any final cover, 
including making repairs to the cover as necessary to correct the 
effects of settlement, suJDsidence, erosion, or other events, and 
preventing run-on and run-off from eroding cr otherwise damaging 
the cover and comply with the groxindwater monitoring requirements 
found at ARM Title 16, chapter 14, sxibchapter 7. 

D. Air Requirements (ell applicable). 

1. g 16.8.1401(2). (3). end (4). Airborne 
particulate matter. There shall be no production, handling, 
transportation, or storage of any material, use of any street, 
road, or parking lot, or operation of a construction site or 
demolition project unless reasonable precautions are taJcen to 
control emissions cf airborne particles. Emissions shall not 
exhibit an opacity exceeding 20% or greater averaged over 6 
consecutive minutes. 

2. ARM § 16.8.1404 (2). Visible Air Contaminants, 
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conducted at the reservoir sediments operaile unit. They do not 
purport to be an exhaustive list of such legal requirements, but 
ere included because they set out related concerns that must be 
addressed and, in some cases, may require some advance planning. 
They are not included as ARARs because they are not "environmental 
or facility siting laws." As applicable lav;s other than ARARs, 

.^they are hot subject to APvAR waiver provisions. 

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

A. Other Federal Laws 

I. Occupational Safety and Eealth Recmlations. The 
federal Occupational Safety and Health Act regulations foxmd at 29 
CFR § 1910 are applicable to worker protection during conduct of 
response activities. 

B. Other Montana Laws 

1. Gr oun dwa t er Ac t. Section 65-2-505, MCA, 
precludes the wasting of groundwater. Any well producing waters 
that ccntairdnate other waters mast be plugged or capped, and wells 
must be constracted and maintained so as to prevent waste, 
contairduation, or pollution of groundwater. 

2. Public Water Supply RecrulatioEs. If response 
action at the site requires any reconstruction or modification of 
any pu,blic water supply line or sewer line, the construction 
standards specified in ARM § 16.20.401(3) iroast be observed. 

3. GroundwEter 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. 

4. Water Riehts. Section 85-2-101, MCA, declares 
that all waters within the state cire the state's property, and may 
be appropriated for beneficial uses. The wise use of water 
resources is encouraged for the mciximum benefit to the people and 
with minimiam degradation of natural aquatic ecosystems. 

Parts 3 and 4 of Title 85, MCA, set out requirements for obtaining 
water rights and appropriating and utilizing water. All 
requirements of these parts are laws which mrust be complied with in 
any action using or affecting waters of the state. . Some of the 
specific requirements are set forth below. 

Section 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. f̂ontana Safety Act. Sections 50-71-201, 202 and 
203, MCA, Etate that every eiriplcyer must provide and maintain a 
safe place of employment, provide and require use of safety devices 
and safegu^arde, and ensure that operations and processes are 
reasonaibly adequate to render the place of employment safe. The 
employer muet also do every other thing reasonably necessary to 
.protect the life and safety of its employees. Employees are 
prohibited from refusing to use or • interfering with the use of 
safety devices. 

7, Egiployee and Cormunity Hazardous Chemical 
lEfonaation Act. Sections 50-78-201, 202, and 204, MCA, state that 
each e.nnplcyer mast post notice cf employee rights, maintain at the 
work place a list of chemical names of each chemical in the work 
place, and indicate the work area whex̂ e the chemical is stored or 
used. Employees must be informed of the chemicals at the work 
place and trained in the proper handling of the chemicals. 
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APPENDIX B 

Unilateral Administrative Order for 
Conduct of a Non-Time Critical Removal Action 

at the Mouat Industries NPL Site 



RESPONDENTS 
IN THE MATTER OF: 

TEE MOUAT INDUSTRIES NPL SITE, COLUMBUS, MONTANA 

1. Atlantic Richfield Company 

Pam Sbar, Esq. 
ARCO 
307 East Park.Street, Suite 400 
Anaconda, Montana 59 711 
(406) 563-5211, Ext. 424 
FAX (406) 563-8269 

2. FMC Corporation 

Mr. John F. Stillmun, Esq. 
FMC Corporation 
1735 Market Street 
Philadelphia, PA 19103 
(215) 299-6989 
FAX (215) 299-6025 or 5940 

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. Mouat Industries, Inc. (William Mouat) 

John Walker Ross, Esq. . . 
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.O. Box 21,000 
1643 24th St. W. 
Billings, MT 59104 
(406) 652-3600 
FAX (4.06) 652-3668 
FAX 652-3668 
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UNITED STATES ..t) ̂ '.-ilJ Til -̂ uo 
ENVlROimEWTAL PROTECTION AGENCY ... - .., 

REGION VIII .._, _.-'--'• ' 

IN THE. MATTER OF : 
THE MOUAT INDUSTRIES NPL SITE 
COLUMBUS, STILLWATER COUNTY, MONTANA-
SITE NO. 65 

ATLANTIC RICHFIELD COMPANY 
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I . J U R I S D I C T I O N J'JTO GETNSRAL FROVISIONS 

1. This Order is issued pursuant to the authority vested in 
the President of the United States by section 106(a) of the 
Compreherisivs Environmental Response, Compensation, and Liability 
Act'of 19 80, 42 U.S.C. § S606(a), as amended ("CERCLA"), and 
delegated to the Administrator of the United States Environmental 
Protection Agency ("EPA") by Executive Order No. 12580, January 
23, 1987, £2 Federal Register 2923, and further delegated to the 
Regional Administrators by EPA Delegation Nos. 14-14-A and 
14-14-B. This authority has been further delegated to the 
A.SEistant Regional Administrator for Ecosystems Protection and 
Remediation, EPA Region VIII. 

2. This Order pertains to property located north of the 
Columbus Adrport, Coluiribus, Stillwater County, Montana, in the SW 
1/4 of the IW 1/4 of Section 27, T2S, R20E, of the Columbus East 
Quadrangle, known as the Mouat Industries NPL Site or the "Site." 
This Order requires the Respondents to conduct^a removal action 
described herein to abate an imminent and substantial 
endangerment to the public health, welfare or the environment 
that may be presented by the actual or threatened release of 
hazardous 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. § 9606(a). 

II. 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 corporate status of Respondents including, but not • 
lim.ited to, any transfer of assets or real or personal property 
shall in no way alter Respondents' responsibilities under this 
Order. Respondents are jointly and severally liable for carrying 
out all activities required by this Order. Compliance or 
noncompliance by one or mere Respondents with any provision of 
this Order shall not excuse or justify noncompliance by any other 
Respondents. 

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

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 



used in this Order or in the documents attached to this Order or 
incorporated by reference into this Order, the following 
definitions shall apply: 

"Contrcctcr" means any person, including the contractors, 
subcontractors, consultants, cr agents retained or hired by 
Respondents to undertake any work under this Order. 

"Day" means calendar day. In computing any period of 
time under this Order, where the last day would fall on 
a Saturday, Sunday, or federal holiday, the period 
shall r-un until the end of the next working day. Time 
will be computed in accordance with Rule 6 of the 
Federal Rules of Civil Procedure, unless otherwise 
specified. 

"Deliverable" means any written product, including but not 
limited to, plans, reports, memoranda, data, and other 
documents that Respondents must submdt to^EPA under this 
Order. 

"Montana Department cf Environmental Quality" or "MDEQ" 
means the Montana Department of Environmental Quality, by 
and through the Environmental Remediation Division, 
Superfund Program, and any successor departments, divisions 
or programs. 

"NCP" means the National Oil and Hazardous Substances 
Pollution Contingency Plan promulgated under Section 105 of 
CERCLA, 42 U.S.C. § 5605, and codified at 40 C.F.R. Part 
5 00, including any amendments thereto. 

"Orcer" means this Order, the Exhibit A attached to this 
Order, and all documients incorporated into this Order by 
reference or according to the procedures set forth herein. 

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

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

"Site" means the Mouat Industries site, as described in the 
Action Memorandum, and any additional areas in close 
proximity to the Site that are necessary for implementation 
of the Work. 

"Work" means all activities Respondents are required to 
perform under this Order. 



IV. FINDINGS OF' FACT 

Site Description and History 

7. The Site is located just north of the Columbus Adrport, 
Columbus, Montana, in Stillwater County, in the SW 1/4•of the NW 
1/4 of Section 27, T2S, R20E, of the Columbus East Quadrangle.' 
The Town of Columbus (Town) and Timberweld Manufacturing Co. 
(Timberweld) are the current owmers 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 sold to Timberweld. Under a leasing agreement 
with the Town, William G. Mouat and Mouat Industries, Inc. 
(Mouat) constructed and then operated a chromium processing plant 
on the Site from 1957 until about 1963. The operation processed . 
chromite ore mined from the Stillwater Complex in south-central . 
Montana into high-grade sodium dichromate. The operation 
Generated sodium sulfate process wastes containing sodium 
chrorriate and sodium dichromate. The chromium compounds contained 
hexavalent chromium (Cr VI) . Cr VI leached from the sodium 
sulfate waste piles into the underlying soils and into 
groundwater. Sodium dichromiate spills also occurred during 
normal operation of the facility, which added to the Cr VI 
contamination. 

8. Between September 19 61 and April 19 62, FMC Corporation 
and Mouat jointly operated the chromium processing plant at the 
Site. 

9. In May 19 63, the Monte Vista Company (MVC) purchased the 
chrome processing plant and acquired the leasehold interest in a 
portion of the Site from Mouat. In 1968, Mouat assigned its 
interest in the agreements it had with MVC to The Anaconda 
Company ("^maconda") . Activities were conducted at the Site by 
Anaconda Minerals Company dn 1969 and 1973 to 1974. In 1969, 
some waste materials were collected from the Site and placed 
inside a building that had been used for sodium dichromate 
production. In 1973, in'response to concerns raised by the town, 
Anaconda agreed to remove approximately 100 tons of material from 
the Site and to treat some contaminated soils, in place. Anaconda 
removed the material stored inside the building (approximately 
468 tons) to Butte, Montana, and attempted to treat soil in place 
by spreading acid and ferrous sulfate over a portion of the Site 
to chemically change the Cr VI to its more stable trivalent state 
(Cr III). Anaconda.'s presence at the Site ended, in 1974. MVC 
held the lease until it expired in 1973. In 1974, MVC removed 
the chrome processing plant machinery, buildings, and equipment' 
from the Site. In 19 81, Anaconda merged into the Atlantic ' 
Richfield Company (ARCO). ' 

10. In 1960, Timberweld purchased a portion of the Site 
from the Town and in 19 75 leased additional property from the 



Town. During the same year, Timberweld covered the area occupied 
by the chromium processing plant and sodium sulfate waste piles 
with apprcximiately two feet of gravel. In 1976, yellow mineral 
deposits, characteristic cf sodium chromate, were evident at.the 
gravel surface. Timberw^eld continues to conduct business 
operations and activities on a portion of the Site. 

11. Investigations were conducted at the Site in 1977, 
1980, 1S83, and 1984 leading to the Site being proposed for the 
National Priorities List of the NCP in 19 84. The Site was placed 
on the NPL in. 156 6. Further studies were done at the Site-and in 
199 0 EPA undertook a removal action to secure the Site and to 
control run-on and run-off of surface water. In 1991 EPA issued 
a unilateral admiinistrative order to several potentially 
responsible parties directing that a removal action of 
contamiinated soil be conducted. Fl̂ C responded to the order and. 
corrmenced full scale soil excavation and treatment at the Site in 
June, 1553. FMC's execution of the soil removal action was 
completed in 1995. 

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 C.F.R. Part 300, Appendix B, by publication in the Federal 
Register on June 10, 1966 (51 Fed. Reg. Ill) . 

Release or Threatened Release 

13. In 1977, HKM Associates conducted groundwater sampling 
at the Site for both the Montana Water Quality Bureau and the 
EPA, Results of the investigation revealed a hexavalent chromium 
plume migrating southeast from the Site toward the Yellowstone 
River. Investigations by EPA in 1560, 1983, 1964, 1985, 1989 and 
1992 established that elevated levels of chromium were present in 
the soil, surface 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 environment 
is posed by the Site and adjacent areas to which chromium 
contamination has migrated. Chromiium contamination from the 
chrome ore processing conducted by Mouat and other Respondents at 
the Site and thereafter 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 and ditch sediments, resulting in entrainment of 
chromium within the sediments. Some of the pathways through 
which humians could be exposed to chromium are' from contaminated 



surface water and groundwater through the direct contact and 
ingestion pathways. 

Endanoerment 

15. The Site is located immediately southeast of Columbus 
in the flood plain cf the Yellowstone River, less than 0.6 miles 
north of the present river channel. A-pproximiately 1,500 people 
live in the TOVTI with residences, schools, and businesses located 
within a male cf the Site. The land surface slopes gently to the 
southeast and the Town's surface storm drainage passes through 
the Site toward the Yellowstone River. The groundwater table 
ranges from 3-11 feet below the surface of the Site, and flows 
southeasterly toward the Yellowstone River. Concentrations of 
chromium in groundwater at the Site exceed the MCL for chromium 
in drinking water and the state WQB-7 standards for chromium in 
groundwater. The contaminated groundwater poses a clear threat 
to potential humian consumiers. Concentrations of chromium in 
surface water at the Site also exceeds WQB-7 standards for 
chromiium in surface water. 

16. Hexavalent chromium is a hazardous substance as 
defined by Ccmiprehensive Environmiental Response, Compensation, 
and Lia^bility 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(VI) can cause broken skin to develop.. 
"chrome sores," leaving the area vulnerable to infection. 

Respondents 

17. The Town is one of the current owners of the Site and 
has owned all or part of the Site since 1533. Timberweld also 
owns a small western portion of the Site. 

18. In 1957, the Town leased the Site to Mouat. Mouat 
built and operated a chrome processing plant at the Site which 
processed and converted chromdum ore into a high-grade sodium 
dichromate.and produced sodium sulfate wastes containing 
hexavalent chromium or Cr(Vl') . Cr(VI) leached from the sodium 
sulfate waste piles into the surrounding soils, surface water and 
groundwater. Dichromate spills occurred during normal operation 
of the facility and added to the Cr(VI) contamination. Mouat 
operated the plant during the period from 195 8-1961. 

19. At the Site, FMC operated the chromium, processing plant 
in. conjunction with Mouat from approximately September, 1961 
until approximately April, 19 62. The chromium processing plant 
processed and converted chromium ore into a high-grade sodium 
dichromate and produced sodium sulfate wastes containing 
hexavalent chromium or Cr(VI). Cr(VI) leached from the sodium 
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sulfate waste piles into the surrounding soils, surface water and 
groundwater. Dichromiate spills occurred during normal operation 
of the chrome processing plant and added to the Cr(Vl) 
contamination. 

20. In 1563, MSJC purchased the chromium processing plant 
and eq~uipment located at the Site, and acquired the leasehold 
interest in a portion of the Site from Mouat by assignment from 
Mouat to MVC. 

21. In 1968, Mouat assigned its interest' in the agreements 
it had with MVC to A-naconda. In 19 69, Anaconda received a 
complaint from the Town of Columbus concerning several piles of 
chroirie chemiicals (approximately 200 tons) stored at the Site. 
After receiving the complaint. Anaconda placed a portion of the 
piles in steel drums and stacked the steel drums near the 
chromiium processing plant building. The remainder of the piles 
was laid down on the concrete floor inside the building.' 
Subsequent to this effort. Anaconda 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 cheirdcals 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. 

22. In 19 73, Anaconda,, in response to concerns, raised by 
the Town of Columbus, removed approximately 450 tons of waste 
iTiaterial from the Site and conducted an in-situ soil treatment, 
action. Initially, an investigation of the contamination on the 
ground surface at the Site was carried out to determine technical 
and economic feasibility of various alternate treatment methods. 
After a treatment method was selected, approxirriately six tons of 
ferrous sulfate was spread over the soil at the Site and then 
turned under with a disc and harrow. Thereafter, approximately 
500 gallons of concentrated sulfuric acid was spread over the 
Site and the area was watered down and disced and harrowed. 
Additional ferrous sulfate was added 'to 'hot spots' and the 
entire area was re-watered. 

23. MVC's lease at the Site expired at the end of 1973 and 
was not renewed. In 19 74, MVC removed the chrome processing 
plant machinery, buildings, and equipment from the Site. 

24. In October, 1980, Ajiaconda, 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 19 81, Anaconda merged into 
ARCO. 



25. In 1575, Timberweld leased a portion of the western 
side of the Site fcr use in its lamdnated wood products business. 
During the same year, Timberweld covered the area where the 
chromi-umi processing plant and chromate waste piles had been 
located with a two foot layer of gravel and used the area for a 
storage yard for its finished products. Timiberweld continues to 
conduct business operations on a portion of the Site owned.by• 
Timberweld and continues to lease a portion of the Site from the 
Town. 

Response Actions 

26. In March, 199 0, EPA Region VIII's Emergency Response 
Branch initiated a removal action to secure the Site and to 
mdtigate the threat of direct contact to hazardous substances. 
Approximately 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, 199 0. During this 
same time period, the Town, at t_he request of EPA's On-scene 
Coordinator, re-routed the drainage ditch which had channeled 
storm runoff water directly onto the contaminated soils at the 
Site. 

27. On September 20, 1991, the Assistant Administrator for 
EPA's Office cf Solid Waste and Emergency Response granted a 
consistency 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 removal action to mitigate- the source of 
groundwater contamination and off-site migration and to eliminate 
threats associated with surface contamination. After 
negotiations with potentially responsible parties for the Site to 
carry out this removal action failed, on November 12, 1991 EPA 
issued Administrative Order for Removal Action, Docket No. 
CERCLA-VIII-92-05 to n4C, MVC, Mouat, Timberweld and the Town. 
Fl'̂C responded to the order and commenced full scale soil 
excavation and treatmient at the Site in June, 1993. FMC's 
execution of the soil removal action was completed in 1995. 

V. CONCLUSIONS OF LAW AND DETERMINATIONS 

2 8.. 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 a "person" as defined by section 
101(21) of CERCLA, 42 U.S.C. § 9601(21). 

d. Each Respondent is liable under section 107(a) of 
CERCLA, 42 U.S.C. § 9607(a). 

e. The conditions described in the Findings of Fact above 
constitute an actual or threatened "release" of a 
hazardous 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 
immdnent and substantial endangerment to public health, 
welfare, or the environment. 

g. The. actual or threatened release of hazardous 
substances from the Site may present an imminent and 
substantial endangenrient to the public health, ' welfare, 
or the environment within the meaning of section 106(a) 
of CERCLA,. 42 U.S.C. § 9606(a). 

h. The removal actions required by this Order are 
necessary to protect the public health, welfare, or the 
enviroriirient, and are not inconsistent with the NCP and 
CERCLA. 

VI. ORDER 

29. Based upon the foregoing Findings of Fact, Conclusions 
of Law, Determinations, and the Adrrdnistrative Record for this 
Site, EPA hereby orders 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 EPA in writing within 5 days after the effective date of 
this Order of its irrevocable intent to comply with this Order. 
Failure of any Respondent to provide such notification within 
this time period shall be a violation of this Order by such 
Respondent. 

b. Designation of Contractor, Project Coordinator, and On-
Scene Coordinator. (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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retained to perform the removal action under this Order at least 
7 days prior to commencerrient of such removal action. EPA retains 
the right to disapprove of any, or all, of the contractors and/or 
subcontractcrs retained by the Respondents, or of Respondents' 
choice of themselves to do the removal action. If EPA 
disapproves of a selected contractor or Respondent (s), 
Respondents shall retain a different contractor or notify EPA 
that they vdll perform the removal action themselves within 10 
days followdng EPA's disapproval and shall notify EPA of that 
contractor's name or Respondents' names and qualifications within 
10 days of EPA's disapproval. 

(2). Within 10 days after the effective date of this Order, 
the Respondents shall 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. EPA retains the right to disapprove of any Project 
Coordinator namied by the Respondents. If EPA disapproves of a 
selected Project Coordinator, Respondents shall retain a 
different Project Coordinator and shall notify EPA of that 
person's name and qualifications within 10 days following EPA's 
disapproval. Receipt by Respondents' Project Coordinator of any 
notice or commiunication from EPA relating to this Order shall 
constitute receipt by all Respondents. 

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

c. Work to Be Performed. Respondents shall perform, at a 
minimum, all 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) . Groundw^ater and Surface Water Monitoring 

Groundwater monitoring, will bejperformed semiannually for the 
""Quration~o"f the removal^acTTonat selected wells. These selected 
•~wells~~arE~rErerrecl 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/1). 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 
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locations is 13. Quality assurance/quality control procedures 
are outlined in the attached RAWP. A. complete groundwater 
mionitoring and sampling and analysis plan is included in the 
attached RAWP. 

The groundw-ater monitoring will be conducted as follows: 

A. The Monitoring Flan Well Network will consist of 12 
wells and one surface water sample from golf course ditches as 
identified in the attached RA.WP. The well samples will be 
analyzed for total chromium and the surface water sample will be 
analyzed for hexavalent and trivalent chromdum, 

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

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

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

2). It has been demonstrated that all remaining wells 
not included in the Monitoring Plan Well Network but within the 
Superfund Overly District do not exceed the MCL for chromium in 
groundwater and the WQB-7 standards for chromium in groundwater 
as determdned by a single sample taken 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 those areas are paved or covered with gravel; 
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o require the property owner to miaintain the site cover, 
drainage facilities, and fences; and 

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

The groundwater use restrictions apply to the entire Superfund 
Overlay District. Those restrictions prohibit new wells or other 
groundwater extraction systems and groundwater use from existing 
wells or other groundwater extraction systems, except for lawn 
irrigation use, use of the existing golf course pond, and 
groundwater monitoring. Excavation below the groundwater table 
(static groundwater le\'-el) 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) . 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. 

(3) . Work Plan and Implementation. 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 shall 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 E?A 
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 follow the Quality 
A.ssurance/Quality Control requirements contained in the attached 
RAWP (Exhibit A.) . Respondents shall use only laboratories which 
have a documented Quality Assurance Program that complies with 
current EPA guidance. The Respondents shall ensure that any 
laboratory used performs analyses according to a method or 
methods deemed satisfactC'r}' by EPA and submits all protocols to 
.be used for analyses to EPA at least 3 0 days before beginning 
analysis. Upon request by EPA, Respondents shall have the 
laboratory analyze samples submitted by EPA for quality-assurance 
monitoring. Upon request by EPA, Respondents shall allow EPA or 
its authorized representatives to take 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 advance of any sample collection activity. EPA 
shall have the right to take any additional samples that it deems 
necessary. 

(6) Reporting. (a). Respondents shall comply with the 
reporting requiremients contained in the attached RAWP (Exhibit 
A) . (b) . Any Respondent and Successor in title shall, at least 
3 0 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 d, 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 
submdt for EPA review and approval a final report siimmarizing 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 appendices containing all 
relevant documentation generated during the removal action (e.g.. 
manifests, invoices, bills, contracts, and permits). 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 appropriate inquiries of all relevant 
persons involved in the preparation of the report, the 
information submdtted is true, accurate, and complete. I am 
aware that there are significant penalties for submitting 
false information, including the possibility of fine and 
imprisonment for knowing violations. 
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d. Access to Property and Information. (1). . Respondents 
shall provide and/or obtain access to the Site and off-site areas 
to which access is necessary to implement this order, and provide 
access to all records and documentation related to the conditions 
at the Site and the action conducted pursuant to this Order. 
Such access shall be provided to EPA employees, 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 all other data generated by Respondents or 
their contractor (s), 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 obtain all necessary access agreements within 30 days 
after the effective date of this'Order, or as 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. EPA may then assist Respondents in gaining 
access, to the extent necessary to effectuate the removal, actions 
described herein, using such means as EPA deems appropriate. EPA 
reserves the right to seek reimbursement from Respondents for all 
costs and attorney's fees incurred by the United States in 
obtaining access for Respondents. 

e. Record Retention, Documentation, Availability of 
Information. (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 3 0- days before any document or information is 
destroyed, Respondents shall notify EPA that such documents and 
information are available to EPA for inspection, and upon 
request, shall provide the originals or copies of such documents 
and information to EPA. 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). If no such claim accompanies the 
information when it is received by EPA, EPA may make it available 
to the public without further notice to Respondent(s). 

f. Off-Site Shipments. A.11 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 facility in compliance, as determined 
by EPA, with 42 U.S.C.§ 5621(d)(3) and the EPA "Revised 
Procedures for Implementing Off-Site Response Actions," OSWER 
Directive Number 5834.11, November 13, 1987. Regional Offices 
will provide information on the acceptability of a facility under 
section 121(d)(3) of CERCLA and the above directive. 

g. Compliance With Other Laws. Respondents shall perform-
all actions required pursuant to this Order in accordance with 
all applicable local, state, and federal laws and regulations 
except as provided in CERCLA section 121(e) and 40 C.F.R. section 
300.415(1). In accordance with 40 C.F.R. § 300.415(1), 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 applicable 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 immiediately take all appropriate action. 
The Respondents 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. Respondents shall also immediately notify the OSC, Ron 
Bertram at (406) 441-1150, or in the event of his unavailability, 
shall notify the Regional Duty Officer, Prevention Assessment and 
Emergency Removal 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 
shall immediately notify EPA's Regional Duty Officer, (303) 293-
178 8, and the National Response Center at telephone number (800) 
424-8602. 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 reoccurrence 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 Planning and Community Right-To-Know Act of 1986, 42 
U.S.C. Sections 11001 et seq. 
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VII. AUTEORITY OF TEE EFA ON-SCENE COORDINATOR 

30. The OSC shall be responsible for overseeing the proper 
and complete implementation.cf this Order. The OSC shall have 
the authority vested in an OSC by the NCP, 40 CFR 3 00.120, 
including the authority to halt, conduct, or direct any action 
required by this Order, or to direct any other removal action 
undertaken by EPA or Respondents at the Site. Absence of the OSC 
from the Site shall not be cause for stoppage of work unless 
specifically directed by the OSC. 

31. EPA and Respondents shall have the right to change 
their designated OSC or Project Coordinator. EPA shall notify 
the Respondents, and Respondent (s) shall notify EPA within five 
(5) days before such a change is made. Notification may 
initially be made orally, but shall be followed promptly by 
written notice. 

VIII. ENFORCEMENT; PENALTIES FOR NONCOMPLIANCE 
~ ~ " — • • • — - .. — • - _ • - _ • ^ 

32. Violation of any provision of this Order may subject 
Respondents to civil penalties of up to twenty-five thousand 
dollars ($25,000) per violation per day, as provided, in section 
106(b)(1) of CERCLA, 42 U.S.C. § 9606(b)(1). Respondents may 
also be subject to punitive damages in an amount up to three 
times the amiount of any cost incurred by the United States as a 
result of such violation, as provided in section 107(c) (3) of 
CERCLA, 42 U.S.C. § 9607(c)(3). Should Respondents violate this 
Order or any portion hereof, EPA may carry out the required 
actions unilaterally, pursuant to section 104 of CERCLA, 42 
U.S.C. § 5604, and/or 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 limdt the power and authority of EPA or the United 
States to take, direct, or order all 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, at, or from the Site. • Further, nothing herein shall. 
prevent EPA from seeking legal or equitable relief to enforce the 
terms of this Order, from taking other legal or equitable action 
as it deems appropriate and necessary, or from requiring the 
Respondent(s) in the future to perform additional activities 
pursuant to CERCLA or any other applicable law.. EPA resejrves the 
right to bring an action against Respondents under section 107 of 
CERCLA, 42 U.S.C. section 5607, 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 CLAIMS 

34. Ey issuance of this Order, the United States and EPA 
assume no liability for injuries or damiages to persons or 
property resulting from any acts or orrdssions of Respondents. The 
United States or EPA shall not be deemed a party to any contract 
entered into by the Respondents or their directors, officers, 
employees, agents, successors, representatives, assigns, 
contractors, or consultants in carrying out actions pursuant to 
this Order. 

35. This Order does not constitute a pre-authorization of 
funds under section 111(a)(2) of CERCLA, 42 U.S.C. § 9611(a)(2). 

36. Nothing in this Order shall constitute a satisfaction 
of or release from any claim or cause of action against the . 
Respondents or any person not a party to this Order, for any 
liability such person rriay have under CERCLA, other statutes, or 
the commion law, including but not limdted 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. § 9606(a) and 9607(a). 

XI. MODIFICATIONS 

37. Modifications to any plan cr schedule may be made in 
writing by the OSC or at the OSC's oral direction. If the OSC 
makes an oral modification, it will, be memorialized in writing 
within 5 cays; provided, however,' that the effective date of the 
mod.ification shall be the date of the OSC's oral direction. The 
rest of the Order, or any other portion of the Order may only be 
modified in writing by signature of the A.̂ .sistant Regional 
Administrator for Ecosystems Protection and Remediation, EPA 
Region VIII. 

38. If Respondents seeks permission to deviate from any 
approved plan or schedule. Respondents' Project Coordinator shall 
submit a written request to EPA for approval outlining the 
proposed modification and its basis. 

39. No inforrrial advice, guidance, suggestion, or comment by 
EPA regarding reports, plans, specifications, schedules, or any 
other writing submitted by the Respondents shall relieve the 
Respondents of their obligation to obtain such formal approval as 
miay be required by this Order, and to comply with all 
requirements of this Order unless it is formally modified. 

XII. NOTICE OF COMPLETION 

40. When EPA determines, after EPA's review of the Final 
Report, that all 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 Respondents. If EPA detenrdnes that any removal actions have-
not been completed in accordance with this Order, EPA will notify 
the Respondents, provide a list of the deficiencies, and require 
that RcEpondents complete the removal actions outlined in the 
RAiWP. The Respondents shall implement the remaining work 
outlined in the RAWP and shall submdt a modified Final Report in 
accordance with the EPA notice. Failure by Respondents to 
complete the work in the RAWP shall be a violation of this Order. 

XIII. ACCESS TO ADMINISTRATIVE RECORD 

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

United States Environmental Protection Agency 
Region VIII, Montana Office 
3 01 South Park 
Helena, MT 59626-0096 (406) 441-1150 

XIV. OPPORTUNITY TO CONFER 

42. Within 7 days after issuance of this Order, Respondents 
iviay request a conference with EPA. Any such conference shall be' 
held within 7 days prior to the effective date unless extended by 
agreement of the parties. At any conference held pursuant to the 
request, Respondents mLa.y appear in person or be represented by an 
attorney or other representative. 

43. If a conference is held. Respondents may present any 
information, arguments cr comments regarding this Order. 
Regardless of v?hether a conference is held. Respondents may 
submit any infonriation, arg-umients or comments in writing to EPA 
wdthin 7 days following the conference , or within 7 days. 
following issuance of the Order if no conference is requested. 
This conference is not an evidentiary hearing, does not 
constitute a proceeding to challenge this Order, and does not 
give Respondents a right to seek review of this Order. Requests 
for a conference, cr any vvritten submittal under this paragraph, 
shall be directed to Andrew J. Lensink, Enforcement Attorney, 
Legal Enforcement Program, EPA Region VIII, 999 18th Street, 
Suite 500, Denver, Colorado, 80202, telephone (303) 312-6908. 

XV. SEVERABILITY 

44. If a court issues an order that invalidates any 
provision of this Order or finds that Respondents have sufficient 
cause net to comply with one cr more provisions of this Order, 
Respondents shall remain bound to comply with all 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 

nh2h(. DATE:_ 
Max H. Dodson 
A.ssistant Regional Administrator 
Office of Ecosystems Protection and Remediation 
U.S. Environmiental Protection Agency, Region VIII 

EFFECTIVE DATE: ^//f/fC 



EXHIBIT A 

^/louat Industries Superfund Site 

Columbus, Montana 

Groundwater Removal Action 

Response Action Work Plan 

July 1996 

Prepared by Jacobs Engineering Group Inc. 

For U.S. Environmental Protection Agency 

Region VIII, Montana Office 

Federal Building 

301 South Park, Drawer 10096 

Helena, Montana 59625-0096 



TABLE OF CONTENTS 
SECTION PAGE 

1.0 INTRODUCTION 1 

1.1 PURPOSE AND SCOPE 1 

1.2 BACKGROUND INFORMATION 2 

2.0 WORK TO BE PERFORMED 4 

2.1 INSTITUTIONAL CONTROLS 4 

2.2 GROUNDWATER MONITORING 5 

2.3 SURFACE WATER MONITORING 6 

3.0 SAMPLING AND ANALYSIS PLAN 7 

3.1 PREPARATION FOR FIELD ACTIVITIES 8 

3.1.1 Schedule 9 

3.1.2 Schedule with Laboratory 9 

3.1.3 Assemble Equipment 10 

3.1.4 Prepare Meter Calibration 10 

3.1.5 Test Equipment Operation 10 

3.1.6 Assemble Forms and Log Book 11 

3.1.7 Label Bottles 11 

3.1.8 Review Sampling Procedures 12 

3.1.9 Prepare Activities Punch List 12 

3.2 GROUNDWATER AND SURFACE WATER SAMPLING 12 

3.2.1 Data Records 13 

3.2.2 Calibration and Use of Field Meters 14 

3.2.3 Water Level and Well Depth Measurements 16 

3.2.4 Field Data Measurements and Well Purging 17 

3.2.5 Groundwater Sample Collection 18 

3.2.6 Surface Water Sample Collection 19 

3.2.7 Sample Storage 19 

3.2.8 Decontamination 20 

3.3 POST-SAMPLINGACirVTTIES 20 

3.3.1 Delivery of Samples to the Laboratory 20 

3.3.2 Record Keeping 21 

3.3.3 Equipment Maintenance 22 

3.3.4 Field Activities Trip Report 22 



TABLE OF CONTENTS 
SECTION PAGE 

3.4 ANALYTICAL REQUIREMENTS 23 

3.5 WASTE MANAGEMENT 23 

4.0 QA/QC REQUIREMENTS 24 

4.1 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 24 

4.2 CHAIN-OF-CUSTODY RECORDS 25 

4.2.1 Custody Definition 26 

4.2.2 Custody Transfer 26 

4.2.3 Chain-of-Custody Form Copies 26 

4.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 27 

4.3.1 Precision 28 

4.3.2 Accuracy 29 

4.3.3 Representativeness 30 

4.3.4 Comparability 30 

4.3.5 Completeness 31 

4.4 QA/QC DATA REVIEW AND DATA VALIDATION 32 

4.5 PERFORMANCE AND SYSTEM AUDITS 32 

5.0 CRITERIA FOR COMPLETION OF RESPONSE ACTION 35 

6.0 DATA MANAGEMENT PLAN 37 

6.1 DATA MANAGEMENT 37 

6.2 DATA REDUCTION 38 

6.3 DATA QUALITY ASSESSMENT AND DATA VALIDATION 38 

6.3.1 Review of Field Records 39 

6.3.2 Laboratory Record Keeping . 3 9 

6.3.3 Assessment of Laboratory Data 40 

7.0 REPORTING REQUIREMENTS 41 

7.1 ANNUAL REPORT 41 

7.2 FFVE-YEAR REPORT 42 

7.3 FINAL REPORT 42 

8.0 SCHEDULE 43 

9.0 REFERENCES 44 



TABLE OF CONTENTS 
SECTION PAGE 

TABLE 1: Pre-Field/OfEce Punch List - Ground Water Sampling 

TABLE 2; Groundwater and Surface Water Monitoring Program Analytical Methods 
and Sampling Considerations 

TABLE 3: Sampling Equipment Checklist 

TABLE 4: Field Activities Trip Report 

TABLE 5: Specific Conductance Conversion Table 

FIGURE 1: Superfiind Overiay District 

FIGURE 2: Proposed Groundwater Monitoring Network for the Long Term.. 
Monitoring Plan 

FIGURE 3: Sediment and Surface Water Sample Collection Locations 

FIGURE 4: Chain-of-Custody Report 

FIGURE 5; Sample Analyses Request 

FIGURE 6: Groundwater Monitoring Data Sheet 

ATTACHMENT A: Superfund Overlay District Zoning Ordinance 



MOUAT INDUSTRIES SUPERFUND SITE 

COLUMBUS, MONTANA 

GROUNDWATER REMOVAL ACTION 

RESPONSE ACTION WORK PLAN 

LO INTRODUCTION 

This Response Action Work Plan (RAWP) is presented as Exhibit A to the Unilateral 

Administrative Order (UAO) for Conduct of a Non-Time-Critical Removal Action at 

the Mouat Industries National Priorities List (NPL) Site (U.S. Envirormiental 

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 Respondents under 

the UAO, and associated requirements that must be met during the performance 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 Overiay District (SOD) (Town of Columbus 1995), and a program of 

groundwater and surface water monitoring 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 requirements for sampling and analysis to be conducted as part of the 

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

1 



followed, criteria that must be met before the response action can be completed, and 

reporting requirements. The work to be performed is intended to implement the 

Action Memorandum for the Site (EPA 1996b), which was approved on June 21, 

1996. 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 requirements for the planned non-time-critical removal 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 required in SOPs, a 

separate 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 Site 

included the processing of chromite ore into high-grade sodium dichromate that was 

sold for use as a corrosion inhibitor at the Hanford Project in Richland, Washington. 

Process wastes included sodium sulfate solutions that contained sodium chromate and 

sodium dichromate. Both of these chromium compounds are characterized by the 

hexavalent oxidation state (Cr VI). Cr \ ^ 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, releases of 

chromium (in the hexavalent oxidation state) into the environment have occurred. 

Remediation of chromium-containing soils has been successfully completed; however, 

groundwater that contains hexavalent chromium in excess of state standards is still 

present below and downgradient of the site. At the golf course southeast 

(dovvTigradient) of the Site, contaminated groundwater discharges to the surface at a 

pond and associated drainage ditches. Hexavalent chromium in the groundwater is 



apparently reduced to trivalent chromium within the pond and ditch sediments, 

resulting in entrainment of chromium Vvathin 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 implement 

the Groundwater Removal Action documented in the Action Memorandum (EPA 

1996b). The Work includes continuance of the existing TOV,TI of Columbus zoning 

restrictions within the SOD, and a program of groundwater and surface water 

monitoring. 

2.1 INSTrrUTIONAL CONTROLS 

Institutional controls over land use and groundwater use have been established by the 

Town. A zoning ordinance was approved in March 1995, which created the SOD 

(Town of Columbus 1995). The ordinance became enforceable in April 1995. 

Requirements of the SOD are enforced by the zoning authority of the Town. The 

SOD zoning ordinance includes both land use and groundwater use restrictions. The 

SOD requirements are summiarized below. The entire Ordinance is attached to this 

RAWT 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; 

• 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 ovvTier 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 SOD (Figure 1). Those 

restrictions prohibit new wells or other groundwater extraction systems and prohibit 

groundwater use fi"om existing wells or other groundwater extraction systems (except 



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

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

As part of the work to be performed, the Town of Columbus VviO continue to enforce the 

SOD zoning restrictions until the criteria of Seaion 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, suspended, or otherwise rendered ineffective 

without the prior written approval of EPA. Once the criteria of Section 5.0 of this RAWT 

have been achieved, any written approval by EPA to lift or othervv'ise modify the SOD 

groundwater restrictions Vvill not require that the SOD groundwater restrictions 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 lift the 

restrictions. 

2.2 GROUNDWATER MONITORING 

Groundwater monitoring will be performed semiannually for the duration of the removal 

action at selected wells. These selected wells are referred to as the Monitoring Plan Well 

Network. The proposed wells include one upgradient well (RMIS-1), five wells within the 

plume (RMIS-4, RMIS-6, MIS-llA Tv4IS-15, and MS-16), three wells laterally adjacent 

to the plume (R-1, RMlS-7, and RMIS-9), and three wells near the leading edge of the 

plume as defined by the groundwater standard of 0,1 milligram per liter (mg/L) (MIS-12, 

MIS-13, and MIS-14). Figure 2 illustrates the proposed long-term monitoring 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 RAWT. The Monitoring 

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



2.3 SURFACE WATER MONTFORING 

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 approximate location GDSLIRF-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 proNnde 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 to the Site (within the SOD). The principal data quality 

objective (DQO) is to provide data suitable for comparison with the criteria for 

completion of the response acrion (Section 5.0 of this R.AWP). Thus, an appropriate 

monitoring network, specific analjtical methods and reporting limits, sampling 

procedures, and appropriate quality control and documentation requirements are 

selected to meet the DQO. 

Section 3.0 discusses preparing for and conducting field activities and sampling 

procedures. Section 4.0 discusses associated QA/QC requirements and procedures. 

Section 6.0 discusses data management requirements. The various forms, check fists, 

sample labels, and similar information included in the attached figures and tables were 

excerpted from Appendix G of the Engineering Evaluation/Cost Analysis (EE/CA) 

Report (Baker 1996). These or similar forms, check fists, and labels may be used to 

document moriitoring acfivities. Any alternates to these forms, check listSj or labels 

that are used should prov-ide essentially the same information as those included with 

this RAWP. 

For the sake of generality, the procedures outlined in Secfions 3.0 and 4.0 of this 

RAWP anticipate that Respondents may contract with an offsite firm to conduct the 

sampling acfivities, while also designafing local personnel (e.g.. Town employees) to 

coordinate, 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 term "Site Contact" 

refers to such local personnel. If the sampling acti\dties are to be performed by local 
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personnel (such as TOVSTI employees), it is presumed that such personnel have the 

requisite training and experience to fulfill the requirements of this KAWP. Within 10 

days of written request from EPA Respondents shall pro\^de EPA with acceptable 

documentation that any or all personnel assigned to the Work have had adequate 

training in sampling, sample preservation and packaging, sample shipment and 

delivery, health and safety procedures, Q.VQC procedures, and any other acti\aties 

required by the Work. In addition, within 10 days of a written request fi-om EPA 

Respondents shall provide EPA Vvdth acceptable documentation regarding the roles, 

responsibihties, 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 independent of the "Field Team Leader" (e.g., by reporting directly 

to the "Project Manager" or the Project Coordinator defined in the UAO). 

Within 20 days of the effecfive date of the Order to which this RAWP is attached. 

Respondents wll submit for EPA review and comment copies of Standard Operating 

Procedures (SOPs) for implementing the Work outlined in this RAWP. Such SOPs 

vvdll 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 A C U V m E S 

Preparation for sampling must involve three elements. First, sampling activities must 

be closely coordinated (both techniques and schedule) with analytical laboratory 

personnel so that the project activities proceed without uncertainty and delay that can 

contribute to the loss of sample integrity. Secondly, all necessary equipment and 

forms must be gathered. Thirdly, all sampling persormel should be thoroughly trained 

in the operafion 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 facihty. 
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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 omined, a "punch list" of office activities wA\ be used as a basis for 

directing preparatory activifies needed before field acU\aties can occur (Table 1). It 

will be up to the Field Team Leader, urJess 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 

apprcxim.ately 14 days before the scheduled sampling trip, provide the Site Contact 

Vkdth the names of the persoroiel to be involved, and the esfimated arrival time of the 

samipling crew. The Field Team Leader should confirm arrangements and request 

weather and site conditions information approximately two working days before 

arriving. 

3.1.2 Schedule with Laboratory 

The Project Manager or Field Team Leader should notify the laboratory about the 

scheduled sampling trip approximately 14 days before departure to arrange for the 

pick-up (or delivery) of the appropriate t>T3e and number of sample containers and 

shipping coolers and to brief laboratory personnel on the anticipated date and time that 

samples will be delivered. Table 2 is a list of anticipated parameters, volume of sample 

required, container tĵ pe, preservative, holding times, analytical methods, 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 number of extra 

bottles needed for QA testing to the laboratory manager so that the proper number of 

bottle sample preservafions and shipping containers are prepared. Additionally, the 

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



supplied distilled and deiordzed water (needed for preparing field blank samples) to the 

laboratory manager, /iier 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 must assemble all necessary 

equipment. Table 3 is a checklist that can be used to help in assembhng equipment for 

sampling at the site. The equipment checklist must be completed by the Field Team 

Leader in preparation for each sampling round. This checklist should be updated as 

appropriate. 

3.1.4 Prepare Meter Calibration 

Field meters to be used during sampling, specifically 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. The 

preparafion date of standard solutions must be clearly marked on each of the 

containers to be taken Into the field. Appropriate new batteries must be purchased and 

kept v̂ dth the meters to facilitate immediate replacement when necessary in the field. 

Other spare equipment needs are listed 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 operafing 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 re\'iewed so that any prior equipment problern 
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notations are not overlooked and so all necessary repairs lo equipment have been 

carried out. 

3.1.6 Assemble Forms and Log Book 

The Project Manager or Field Team Leader must assemble all necessary forms 

including the field log book (or field log form), field activities trip report form 

(Table 4), chain-of-custody records (Figure 4), and sample analyses request forms 

(Figure 5). The field log book is a bound, consecutively paginated notebook used to 

record field data measurements and observations. .Along Vkdth the chain-of-custody 

and sample analyses request, it ser\'es 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 book 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 calibration data) 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 sample 

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 wdll be 

accomphshed using preprinted sticky-back labels. The information that will be given 

on the label 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 specific 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 vŝ ll contain the cross-reference of sample number versus 

monitoring well number. 

Sample bottles shall contain the appropriate preser\'afive(s) before departing the . 

laboratory. The Laboratory Manager shall coordinate this so that sample containers 

are sealed and also labeled as contairiing the proper preservative. Alternatively, the 

laboratory may prox^de preservatives in premeasured vials, so that a proper quantity of 

preservafive can be added to the sample while onsite. 

3.1.8 Review Sampling Procedures 

Within one week before the scheduled sampling trip, the Field Team Leader or Project 

Manager will assemble the field samphng crew and review the requirements of this 

manual and samipHng 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 concem or techniques to be used at the site. 

3.1.9 Prepare Activities Punch List 

The final step in the preparatory activ-ifies 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 

Im'brmation recorded at each sampling site will vary, but shall, at a minimum, contain 

the following details: 

• sampling date and time; 

» sampling location and identification number; 

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

o brief description of weather conditions; 

• measured well depth (for groundwater samples); 

» measured groundwater levels (for groundwater samples); 

« well evacuation and pumping details (for groundwater samples); 

• estimate of stream depth and flow rate (for surface water samples); 

» 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; 

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

• field meter calibration records; 

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

• sample preservatives; 

• required parameters, detection levels, and analyliical methods; 

• sample shipping and custody details; and 

• 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, 5, and 6). 
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3.2.2 Calibration and Use of Field Meters 

Al] field meters should be calibrated in accordance v̂ 'ith the appropriate instructions in 

the operation manuals. 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 

follovvdng briefly describes typical requirements for calibration of pH, specific 

conductance, temperature, and turbidity meters. Calibrations must be performed and 

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 buffer (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 sampling 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 a measurement. If the reading deviates 

from the knovvTi value of the buffer by more than 0.1 SU, the instrument will be 

restandardized as described above. If unacceptable deviations 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 (}imhos/cm) and an accuracy of 0.5 percent of the maximum reading. The 

specific conductance meter is less likely to exhibit random fluctuations and will only 

14 



require 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 Table 5, Specific Conductance 

Conversion Table, and can be applied to YSI S-C-T t̂ 'pe meters or their equivalent. 

The probe must be thoroughly rinsed vvdth distilled water after each reading. In 

addition to daily checks of the conductivity readings, the temperature readings must 

also be checked daily. This is accomplished by taking a temperature reading of the 

standard solution v-dth both the 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 "primar}' standards." The Equipment Manager or designated alternate 

should perform these acti-vities in accordance with the manufacturer's instrucrions. 

Secondary calibration steps will be conducted in the field in accordance with 

mianufacturers' instructions. Secondary calibrafion 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 that were used during the primary calibration. Some 

meters may require a zero calibration with distilled or deionized water and a span 

calibration v*'ith a prepared standard. These calibrations should be performed as both 

primary and secondary calibrations as described above. 

Before using the meters at each sampling 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 |j.mhos/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 urJess the meter used provides internal temperature 

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

necessary-') before making 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 pros'ide guidelines for QA/QC: 

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

2. 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). 

3. WTiile holding the electric water level meter reel atop the well casing, lower the 
probe gradually into the well until the indicator shows contact with the water 
surface (depending on the unit, this could be a fight, alarm, or both): 

4. When the alarm 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). 

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

6. 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. 

7. W^en the probe is felt to hit the well bottom, or the tape slacks noticeably, draw 
the tape up slowly until it is taut again. 

8. 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 measuring point on the 
probe. Add this distance to the total depth. 

9. Record this value in the field log book or form and rinse the weighted tape and/or 
probe with distilled water after removing it from the well. 

10. Subtract and record the difference in feet between total well depth (including 
stickup) and depth to groundwater (including stickup) to determine "saturated 
column thickness" in the well. 
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3.2.4 Field Data Measurements and Well Purging 

Remove stagnant water contained in the well casing. Purging and sampling should 

generally be conducted using dedicated discharge tubing and a peristaltic or other 

appropriate pump, or as otherv^dse appropriate (e.g., residential well pumps and 

piping). Turbidit '̂, pH, specific conductivity, and temperature measurements will be 

taken throughout the purging period. Purging v.nl] continue until: (1) successive pH 

values vary no more than 0.1 SU, (2) specific conducti\aty and turbidity vary less than 

10 percent, (3) temperature varies less than 1 °C, and (4) at least three well volumes 

have been purged. Stabilization of purge parameters will be demonstrated over the 

end points of successive saturated borehole volumes vrith readings recorded after 

approamately each borehole volume is evacuated. VtTien the purging criteria are 

satisfied, sampling will proceed. If field parameters have not stabilized aiter three 

borehole volumes have been purged, two additional borehole volumes will be purged 

before sampling proceeds. Readings of field parameters will continue to be recorded 

after approximately each borehole volume is evacuated. 

At a miriimum, three well volumes vAW 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 = Multiplicafion factor 

= [(3)(7.48)71/144][rc^ + n{Tĵ  - rc^)], where r̂  is the well screen radius in 
inches, rw is the borehole radius in inches, and n is the porosity of the well 
filter pack. 
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In the case of very slow recharge wells, the wells udll be completely evacuated one 

time before sampling. Sampling will proceed when the well recovers sufficiently. 

Purge water will be containerized and properly disposed of as described in Section 3.5 

of this Pv-'̂ WT. TcJce field measurerrients for each purge sample of turbidity, pH, 

specific conductance and temperature, following manufacturers' instructions. Use 

v/ide-mouth containers (rinsed thoroughly with well water) or alternate sample 

container. Record values in the log 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 vt'ith the pump that require filtering (for dissolved metals only) will be fihered 

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 accomphshed as 

discussed below. 

For wells that are sampled with a bailer, samples v̂ dll 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 appropriate number of 

decontaminated, large glass or plastic bottles will be filled and used for temporary 

holding so that filtering (for dissolved metals) may be accomphshed as soon as 

possible in the field. These temporary field bottles will be thoroughly decontaminated 

before use, using steps described in Secfion 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 described in Secfion 3.5 of this RAWP. 
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After sample collecfion, the contents of the temporan,' 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 peristaltic pump and in-line filter. Water that was temporarily 

placed in the bottles v»dll be pumped out of the bottles thirough a new in-line 0.45-

mucron membrane filter and placed in the appropriate preserved sample containers 

(except that the initial filtered water vvdll be discarded). The peristaltic pump hosing 

(for those wells not having dedicated hosing) or bailer will be decontaminated between 

samples using methods described in Section 3.2.7 of this RAVsT*. Atemate methods 

of filtering samples may be proposed in the SOPs, as long as samples are filtered 

through a 0.45 micron filter. 

Only samples submitted for dissolved chromium analyses will be filtered. All other 

analyses (total chromium) udll be performed on unfiltered samples. 

3.2.6 Surface Water Sample Collection 

A grab sample will be collected by immersing a pond dipper, weighted 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 surface 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 

after collecting the sample for laboratory analyses. 

3.2.7 Sample Storage 

All sample containers, except preserved metals bottles, must be immediately put on ice 

after 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 Decontamination 

Decontamination v*'il] be required for all nondedicated sampling equipment that 

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

1. Wash v.dth 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 as described in Section 

3.5 of this RAWP. 

3.3 POST-SAMPLING ACTIVmES 

The post-sampling actixdties center around delivering samples to the laboratory for 

analysis, and placing the necessary documentation of the sampling trip in the project 

files. In addition, 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 

After 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 

is documented. 

Samples should be properly packed in coolers or other shipping containers to prevent 

breakage during transport 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 bag (e.g., clean garbage bag) liner in the shipping container and also seal 

this bag with a signed and dated custody seal. Then, if the seals on the outside of the 

shipping container are inadvertently damaged during shipment, an intact liner bag and 

custody seal would still provide evidence of sample custody. Shipping containers must 

either be locked or sealed securely vvdth fiber tape, duct tape, or other appropriate 

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 laboratory (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 air freight or by land transport, in sealed coolers containing ice. The 

original copy of the chain-of-custody form and sample analyses request will be placed 

witliin one of the coolers in a waterproof bag if shipped in this maimer. Alternately, 

the samples will be transported directly to the laboratory by the sampling or laboratoiy 

personnel. On delivery, date and time of custody transfer wnW 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 analyses. The 

mode of sample transport selected for surface water samples shall ensure that 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 deliver '̂ for samples transported to the laboratory directiy 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). 

ProNode copies of the field log book pages or forms for the project file and Project 
Mcmager. 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 original copy must be placed in the project files. 

Copies of the chain-of-custody record and sample analyses request plus the way 
bill or other transfer documents must be placed in the project files. Copies will 
also be provided to the Project Manager. The original chain-of-custody form and 
sample analyses request must also be placed in the project files, when received 
from the laboratory. 

3.3.3 Equipment Maintenance 

After transport from the site, sampling gear and any other equipment used must be 

checked to ascertain its condhion. Al necessary repairs and maintenance items as 

specified by the equipment operating m ânual must be pursued as soon as possible after 

return to the office. The Field Team Leader must prepare a list of items to be 

addressed before the sampling equipment is ready to be taken into the field again vrith 

the recommended course of action necessary to prepare the equipment for the next 

trip. Particular attention miust 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 is 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 reNdewed by the Field Team Leader and Project Manager in 

preparation for the nexl 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 may affect the qualir\'/usabiliry/interpretation of the data) to the SOPs are 

required, the proposed changes must be submitied to EPA for approval no less than 30 

days before the sampling round in which changes are proposed to be implemented. 

3.4 ANALYTICAL REQUIREMENTS 

Groundwater samples will be analj'zed for total chromium by Method SW7191. 

Surface water samples will be analyzed for total chromium by Method SW7191 and 

for hexavalent 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 will contract with an 

appropriate analytical laboratory capable of perfonrang the required analyses, 

achieving the detection limits, and meeting the holding-time requirements, subject to 

the conditions of Section \T, Paragraph 29(b)(1) of the UAO.. 

3.5 WASTE MANAGEMENT 

During the field acti\dties to be conducted under this RAWT, two types of waste 

materials will be generated: (1) purge water during sampling from monitoring wells 

and (2) liquid wastes from decontamination of equipment. These waste materials must 

be properly stored in an appropriate container v>dth appropriate labeling (e.g., dated) 

until receipt of analytical data from the monitoring program. Based on the analytical 

and QA data, the containerized wastes will be classified as either hazardous or 

nonhazardous according to Resource Conservation and Recovery Act (RCRA) 

Subtitle C. Waste storage and handling must be performed in compliance with all 

applicable local and federal regulations in accordance udth 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 consistent with those specified for 

Definitive Data according to Data Quality Objectives process for Superfund (EPA 

199i3). This data category is generally consistent with the older data use objective 

QA3 in Quality Assurance/Quality Control Guidance for Removal Activities (EPA 

1990) and EPA Contract Laboratory Program (CLP) Level fV 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 category. Additional site-specific requirements 

for the Work are described below.. 

4.1 QUALITi' ASSURANCE/QUALITY CONTROL SAMPLES 

Only one equipmient 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 decontamination techniques were used to clean nondedicated sampling 

equipment between monitoring well sites. The analytical laboratory will provide an 

adequate supply of distilled and deionized water to prepare the equipment rinsate 

samples. After decontamination of the samphng equipment, the distilled and deionized. 

water will be taken through all sampling steps (i.e., contact with the appropriate 

samphng equipment, filtering, preservation, "and analysis). 

A duphcate sample (one for every 10 groundwater or surface water samples) will also 

be collected (as appropriate) at one or more of the samphng 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 (two groundwater and one surface water) will be required for each 

sampling round for filtered samples and three duplicate samples (two groundwater and 

one surface water) will be required for unfiltered samples. The laboratory wall be 

unaware which samples are the duplicate samples, because samples are only identified 
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wdth an arbitrary' samiple number and not a well number. .Any duplicate sample must 

be prepared using equivalent proportions of water as found in the original sample, and 

should be taken from as near the same general subsample of water that was used for 

the original sample, as practical. 

The analytical laboratory Vvdll require additional samiple volumes for internal QC 

requiremients, such as matrix spike analysis, as specified by the analytical methods 

being imiplemented. The field team will need to coordinate vrith the laboratory to 

define the volumes, labeling, and frequency of collection of samples for such internal 

QC. For example, it mjay be appropriate to merely ensure that enough volume of each 

sample is collected for sufficient volume to remain after sample analyses.rfor .QC 

purposes. On the other hand, the laboratory may require that separate samples be 

collected. The collection of such samples for QC analyses should be described in the 

SOPs required by Section 3.0 of this RAWT, or described in the changes to SOPs 

required by Section 3.3.4 of this RAWP. 

4.2 CHAIN-OF-CUSTODY RECORDS 

Chain-of-custody records must 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 integrity. The chain-of-custody form and sample analyses 

request form document specific details concerning numbers and types of bottles 

obtained for each sample; sample preser\'£tion details; scheduling and personnel 

involved; custody details; and analyses'requested. Figures 4 and 5 are examples of a 

custody form and analysis request form, respectively. Additionally, signed and dated 

custody seals should be placed over the shipping containers if they are not in the 

custody of the samphng crew or laboratory (e.g., if the samples are shipped via 

overnight express air freight). 
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4.2.1 Custody Definition 

The samples are under custody of the Field Team Leader v,'hen one of the following 

conditions exists: 

• They are in his (or her) possession. 

• They are in view after being in possession. 

• They are locked up or sealed securely to prevent tampering. 

• They are in a designated secure area. 

4.2.2 Custody Transfer 

VvTien samples are transferred in possession, the individuals rehnquishing and receiving 

will sign, date, and note the time on the form. Aso, individuals receiving the sample 

shipping containers should note whether the custody seals on the shipping containers 

and any interior liners have been broken. If the seals are broken, 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 resamphng will be required. 

If samples are shipped, the Field Team Leader will note the method of shipment and 

courier name in the custody transfer section of the form. The Field Team Leader 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 printing the correct 

infonnation 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 wdll be shipped to the laborator>' 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 after the crew returns to the office 

along wdth the field log book duplicate pages or copies of the field log form and the 

Field Acti\dties Trip Report. A copy of the documents must also be provdded to the 

Project Manager for review. After completion of the analyses, the original is to be 

retumed by the laboratory (along v̂ dth the analytical resuhs) to the Project Manager 

for inclusion into the project files. 

4.3 QUALITY^ ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall Q.A objective for this monitoring program is to ensure that the decisions 

based on laboratory analytical data are technically sound, statistically valid, and 

properly documented. To meet the project objectives specified in Section 3.0 of this 

RAWP, specific QA/QC protocols vvdll 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 performed by a laboratory that participates in a QA/QC program that comphes 

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, as 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 provided for EPA review and approval along with the 

SOPs required in Section 3.0 of this RAWP. 

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. 
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Accuracy and precision control limits will be established by the laboratory and will be 

unique to the laboratory performing the analysis. The laboratory-estabHshed control 

limits vvdll be evaluated at regular intervals, and scheduled control measurements will 

be taken to detect trends and out-of-control values. The laboratory will maintain' 

records of these activdties. 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 pubhshed method. 

4.3.1 Precision ^ 

Precision is defined as the degree of agreement between repeated measurements of the 

same parameter under prescribed, similar conditions. Precision, therefore, represents 

the repeatabihty of the measurement. The precision of a series of measurements can 

be expressed in terms of relative percent difference (RPD). Precision between 

duphcate values is determined by calculating the RPD between the duplicates. 

The RPD will be calculated as follows: 

RPD - (Dl - D2)/([D1 + D2]/2) x 100 

where: 

RPD = relative percent difference; 

D1 = first duplicate value; and 

D2 = second duplicate value. 

Precision vvdll 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 analjtical method. The RPD for field duplicates should 
be less than or equal to 25 percent. 
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4.3.2 Accuracy 

Accuracy is the measure of the degree of agreement between an analyzed value and 

the true or accepted value, where it is knovioi. For the purpose of this RAWP, 

accuracy will be statistically represented by calculating percent recovery (% R) of a 

known standard added to the sample of interest. 

Percent recovery will be calculated as follows: 

%R = (Qd/Q,)xl00 

where: 

% R = percent recovery; 

Qd = quantity determined by analysis; and 

Q, = true or accepted reference quantity or value. 

Laboratory accuracy vvdll also be assessed through analyzing laboratory QC data such 

as instrument calibration verification standards, laboratory control samples, matrix 

spiked samples, surrogate spiked samples, and performance evaluation QC check 

samples. The degree of accuracy depends on the sample matrix, method of analysis, 

sample preparation method, and the analyte being determined. The analytical 

laboratory v,dll perform all analyses within the prescribed limits of accuracy 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 vvdll be maintained and documented by performing proper instrument 

calibration in accordance with manufacturers' instructions. 
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4.3.3 Representativeness 

Samples collected during monitoring activities vvdll represent the population from 

which they were collected. Representativeness is defined as the degree with which the 

data collected accurately and precisely characterize a population, a parameter of 

interest, variations at a sampling point, or a process or an envdronmental condition. 

Samphng 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 possible. Proper documentation will estabhsh that 

protocols have been followed and sample identification and integrity are ensured. 

4.3.4 Comparability 

Comparability, as used wdthin this RAWP, is the confidence with which one data set 

can be compared wdth 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: 

• Instruments will be operated within their calibrated range, and appropriate 
analytical methodologies wdU be used. .Analyses will be performed using EPA and 
ASTM methods. 

o Techniques used to collect samples in previous studies will be implemented when 
possible. 

• 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 laboraton,' and for the purposes of this RAWP, is 

defined as the ratio of the number of valid sam.ple results to the total number of 

sam»ples run with a specific analysis and/or on a 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 overall data that were generated and is 

calculated as follows: 

C = (V/T)xl00 

where: 

C = percent completeness; 

V = number of measurements judged valid; and 

T = total number of measurements. 

Laboratory' completeness vvdll 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 laboratory 

should achieve completeness of greater than or equal to 80 percent. 

Section 3.0 of this RAWP describes specific field procedures to ensure the 

completeness of field-collected samples. Field QC samples, including trip blanks and 

decontamination rinsate blanks, vvdll be collected to verify that sampling and 

decontamination procedures are not introducing trace constituents of concem. 
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4.4 QA/QC DATA RE\TEW AND DATA VALIDATION 

The laboratory vvdll be responsible for performing adequate internal QA/QC sample 

analyses, according to analjtical method requirements and the laboratory QA plan, in. 

conjunction wdth completing analyses of actual site samiples. 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 (as should be expected) and to 

detect extraneous contamination (if any) in the field blanks that may impact the data. 

Some analyucal data and supporting documentation will also be submitted to an 

independent third party for formal data validation. Data validation vvdll be consistent 

with that specified in the National Functional Guidelines for Inorganic Data Revievv 

(EPA 1994). 

Formal data validation by a third party vvdll 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 

arcbjved and the data archival vvdll be addressed in the Respondents' SOPs. Additional 

data validation, using the archived information, will be performed as directed by EPA. 

Any suspected problems vvdll 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 

Performance 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 sampling, calibration and measurement. Audits may evaluate the 

capability and performance of project personnel, hems, 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 validated. The QA Officer or designee wdll conduct 

system and perfonnance audits. The QA Officer or designee wdU audit fieldwork and 

revdew the project documentation. 

QA audits wdll be conducted at the request of the Respondents or EPA. A written 

report of a QA project audit wdll include the following: 

• an assessment of project team status in each major project area; 

« clear statements of areas requiring improvement or problems to be corrected; 

« recommendations and assistance regarding proposed corrective actions or system 
improvements; and 

• a timetable for any corrective action required. 

The QA Officer wdll 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 fimctional positions who will perform the oversight 

activities and the standards they vvill review against (e.g., the RAWT and SOPs); the 

authority of the overseeing person or position for conective 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 wdll be reviewed for compliance with the proposed 

organization and clarity of assigned responsibility. Qualifications of personnel 

assigned to the project will be reviewed to ensure that assigned responsibility, skill, 

and training are properly matched. A systems audit may be conducted 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 perfonnance audit, if requested, proper execution of procedures is evaluated. 

The audit will address whether field equipment and ana]),tical instruments 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 aciivdties should be performed during one of 

the first two sampling rounds and any conections 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. 



£.0 CRITERL4 FOR COMPLETION OF RESPONSE ACTION 

The Monitoring Plan Well Network will be morjtored semiannually for a minimum of 

five years, and wdll 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 fihered 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 wdth the WQB-7 standards can be demonstrated wdth total chromium 

data for fihered samples. 

2. It has been demonstrated that all remaining wells not included m the Monitoring 

Plan Well Network but wdthin 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 condhions 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. WTien 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 

wdll 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 furtther response action would be required. 



6.0 DATA MANAGEMENT PLAN 

Data reduction, validation, and reporting procedures will involve evaluating the 

laboratory analytical 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 wdll be function of both the magnitude of data qualification and overall 

data quality. That is, nonqualified and estimated (J) data wiU be considered to be 

valid, usable data. Data that are rejected (R) because of failure to meet established QC 

limits or have systematic problems wdll not be used for any purpose. Those data found 

to be suspect and outside any acceptable bias wdll not be used. 

6.1 DATA MANAGEMENT 

Analytical data wdll be presented in both hard copy and computer-readable formats. 

Computer-readable data will be presented wdth at least the following information for 

each record: 

sample number; 

sample location; 

date sampled; 

filtration code (yes/no); 

total chromium (mg/L); 

hexavalent chromium (mg/L); 

laboratory data qualifiers; and 

validation data qualifiers. 

Hard copies of the data wdll also be provdded with at least the same information as the 

computer-readable data. 

The field team vvdll 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.) wdll be completed as described in Section 3.0. A QA review of 



the sample documentation vvdll be conducted in the field. .Any mistake wdll be 

conected by the sampler by making a line through the mistake and printing the correct 

iriformation next to it. The sampler will also initial and date the correction. A black 

waterproof pen wdll be used on all sample documentation. If the sample 

documentation is acceptable, the samples wdll 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 convening measurement system outputs into an 

expression of parameters and information from which conclusions about the 

monitoring program can be made. These processes must be performed accurately, 

with accepted statistical techniques. Al calculations and data entries will be checked 

in a QA review to maintain the accuracy of this process. 

Statistical techniques wdll be apphed 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 precision 

data wdll be used to detenmine enors in the analytical data introduced through 

analytical procedures. This information may be used to determine the probability that 

the concentration of each analyte in the sample wdll exceed the action levels. 

In addition, the QC field samples (such as equipment rinsate blanks and duphcate 

samples) will be evaluated to determine any systematic or random errors introduced by 

field procedures. Respondents must not correct the data based on QC sample results 

(e.g., matrix spike results), but should only report the cortesponding QC sample 

results along with the field sample results. 

6.3 DATA QUALHY^ ASSESSMENT AND DATA VALIDATION 

Data quality assessment and data validation involve reviewing the field records, 

maintairiing 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 miriimum, field records wdll be evaluated for the following: 

• completeness of field records; 

• identification of valid samples; 

• identification of anomalous field test data; and 

• assessment of the accuracy and precision of the field test data and measurements. 

The check of field record completeness will ensure that (1) all requirements for field 

activities have been fulfilled, (2) complete records exist for each field activity, and (3) 

the procedures specified in program planning documents have been implemented. The 

results of the completeness check wdll be documented, and data affected by incomplete 

records wdll 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 revdew. Judgments of sample validity wdll be documented in 

the technical report, and data associated wdth poor or incorrect fieldwork will be 

identified. 

Anomalous field data wdll be identified and explained to the extent possible. The 

assessmient of the qualhy of field measurements wdll be based on instrument calibration 

records and a revdew of any conective action reports. The accuracy and precision of 

field measurements vvill be addressed. 

6.3.2 Laboratory Record Keeping 

Record keeping requirements for the laboratory are as follows: 

• The laboratory will maintain records sufficient to recreate each analytical event 
conducted. At a minimum, the records wdll contain the following: 

- chain-of-custody records; 

39 



- iriitial and continuous calibration records including standards preparation 
traceable to the original material and lot number; 

- instrument tuning records, if apphcable; 

- method blank analyses; 

- internal standard results; 

- surrogate spiking and results (if required); 

- spike and spike duplicate records and results; 

- laboratory duplicate records and resuhs (if done); 

- raw data including instrument printouts, laboratory bench work sheets 
and/or chromatograms wdth compound identification and quantitation 
reports; and 

- other QC samples and results (e.g., ICP interference check standards 
resuhs, results of matrix quantitation limit studies, and results of blank 
spiking). 

e The laboratory wdll have written procedures for each analytical method and 
QA/QC fimction. 

• Analytical results wdll be reported in mg/1. 

An analytical report wdll be prepared by the laboratory for each sampling round. The 
analytical report wdll include a narrative and results (summary and raw data) from 
analyses cf monitoring samples and analyses of QC samples such as calibration 
Etemdards, 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 thiis RAWP, formal data validation by a third party will be 

required for the first two rounds of samphng, and the second round of samplmg in the 

fifth year of monitoring. For all other samphng rounds, the supporting data necessary 

to perform validation wdll be archived according to an SOP to be presented according 

to Section 3.0 of this RAWT. Such supporting data will be consistent with the 

National Functional Guidelines (EPA 1994). 
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7.0 REPORTING REQUIREMENTS 

The Respondents wdll report on the Work to be conducted according to this RAWP to 

EP.A. and IvIDEQ 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 after the criteria of Section 5.0 of this RA.VvT 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 

vvill include, at a minimum, the following information: 

tables of all analytical data from samples collected during the year, including both 
monitoring samples and QA/QC samples; 

electronic data deliverables in accordance wdth the Data Management Plan 
(Section 6.0 of this RAWP); 

text 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; 

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, snd at the surface-water monitoring location (the time-trend plots wdll 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 criteria for completing the response action. 

A statement confirming continuation of the SOD will be included,, and any 

administrative activdties related to applying or maintaining the SOD will be 

summarized. 
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7.2 FR 'T : -YEAR REPORT 

Every fifth annual report wdll support EPA's five-year revdew of the response action. 

Each Five-Year r>.eport wdll be submiitted to EPA and IviDEQ wdthin 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 nanative describing the rate of approach to criteria for completing the 

response action. Each subsequent five-year report (if any are needed) will summarize 

all data collected from the initiation of the 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 RAWT for completion of the 

response action have been achieved, a Final Report will be prepared. If the timing of 

the Final Report does not coincide with a Five-Year Report, the Final Report will 

follow the format of and provide the same information as a Five-Year Report. 

However, the Final Report vvill have separate sections summarizing the action taken to 

comply with the Order to which this RAWT is attached and demonstrating that all of 

the criteria of Section 5.0 of this RAWT have been met. In addition, the Final Report 

will include the cost estimate, certification, and other requirements of Section VI, 

Paragraph 29(c)(7) of the Order. 
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S.O SCHEDULE 

Semiarmua] groundwater and surface water sampling in accordance wdth this RAWT 

should be conducted in the late summer-early autumn and the late wdnter-early spring. 

The first sampling event should be conducted in September or October 1996, with 

subsequent sampling events scheduled for approximiately 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 

RAWT will take place for at least five years, from autumn 1996 through spring 2001. 

The Five-Year Report v,dll be submiitted to EPA and MDEQ within 90 days following 

performance of the spring 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 described in Section 7.3 of this R.AWT. 

43 



9.0 REFERENCES 

Baker Envdronmental. 1996 (Ivlayj. Engineering Evaluation and Cost Analysis 
Report. Prepared for FMC Corporation. 

Montana Department of Envdrormiental Quality (MDEQ). 1995 (December). 
Montana Numeric Water Quality Standards. MDEQ Circular WQB-7. 

Town of Columbus. 1995 (March). Town of Columbus, Montana, Zoning Ordinance 
Section 11.02.190. 

U.S. Envirommiental Protection Agency. 1996a. Unilateral Administrative Order for 
Conduct of a Non-Time-Critical Removal Action, In the Matter of: The 
Mouat Industries NPL Site, Columbus, Stillwater County, Montana, Site No. 
65. EPA Docket No. CERCLA-\Tn-96-__2_2 J • 

U.S. Envdronmental Protection Agency. 1996b (June 21). Enforcement/Action 
Memorandum: Request for Non-Time-Critical Removal Action at Mouat 
Industries Site, Columbus, Stillwater County, Montana. EPA Region VTII. 

U.S. Environmental Protection Agency. 1994 (February'). U.S. EPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data 
Review. Ofnce of Solid Waste and Emergency Response, Washington, DC: 
Publication 9240.1-05-01. EPA540/R-94/013. PB94-963502. 

U.S. Environmental Protection Agency. 1993 (Septemiber). Data Quality Objectives 
Process for Superfund. Office of Solid W âste and Emergency Response. 
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TABLE 1 

MOUAT INDUSTRIES SITE 
COLLTvlBUS, MONT.ANA 

PRE-FIELD/OFFICE PUTSCH LIST 
GROU-ND WATER S.AMPLING 

Task Initials Date 

1. . Notify Site Representative 

2. Notify Laboratory 

3. -Assemble Samplmg Equipment and Completed 
Equipment Checklist 

4. Perform Laboraior)' Calibrations and Precision 
Chect3 of Field Meters 

a. pH Meter 
b. Conductivity Meter 
c. Turbidity Meter 
d. Field Calibration Solutions 

5. Check Opercting Condition and Maintenance 
Records of Field Equipment 

6. .Assemble Necessary Forms 

a. Field Log Book or Field Forms 
b. Field Activities Trip Report 
c. Chain of Custody 
d. Analyses Request Sheet 
e. Preprinted Sample Bonle Labels 

7. Receive Sample Containers from 
Laboratory 

S. Pre-Labe] Sample Containers 

9. Review Site Specific Field Sampling 
Manual 

10. Review Sampling Procedures with Project 
Team 

11. IdentifS' and Confirm with the Project Manager 
what Samples and Locations are to be used for 
QualitN' Assurance 

Field Team Leader Date 



TARLE2 

MOUAT INDUSTRIES GROUNDWATER AND SURFACE WATER MONITORING PROGRAM 
ANALYTICAL METHODS AND SAMPLING CONSIDERATIONS 

Pnrame tc r 

Clirominm 
(lot.nl and 
dissolved) 

Hexavalent 
Chromium 

Specific 
Conductance** 

pH* + 

1 Turbidity** 

Analytical 
Method 

Method 
SVV7191 

Method 
SW7196 

Method 9050 
or 120.1 

Method 9040 
or 150.1 

EPA 180.1 

Dcscriplion 
ICP* or 
Atomic 
Absorption 
Furnace 
Metiiod 
(AAFM) 
Coloriinetric 

Wlicalstoiie-
bridge 
conductivity 
meter 

Glass electrode 
in combination 
with reference 
potential or 
combination 
electrode 

1 Nephelometric 

Deteclinn 
Limit") 
0.005 
mg/I 

0.01 
ing/1 

20 |imhos/cm 

Nearest 
0.1 unit 

2 NTU 

Container 
Plastic or 
glass 

Plastic or 
glass 

Plastic or 
glass 

Plastic or 
glass 

Plastic or 
glass 

Prescnative 
HNO3 lo 
p H < 2 

Cool to 
4°C 

1 " 

Reference'^' 
(a) or (b) 

(a) 

(a) or (b) 

(a) or (b) 

(b) 

Recommended 
Sample 

Volume'^' 
200 ml 

250 ml 

100 ml 

25 ml 

100 ml 

Recommended 
Mnxiiinim 

l lo l i l i i i t ; 

Tinic'"-^' 

6 months 

24 hours 

Analyze 
Immediately 

Analyze 
Immediately 

Analyze 
Immediately 

* ICP = Inductively Coupled Plasma Atomic Emission Spectroscopy 

** Field Analysis 
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TABLE 2 (Continued) 

MOUAT INDUSTRIES GROUNDWATER AND SURFACE WATER MONITORING PROGRAM 
ANALYTICAL METHODS AND SAMPLING CONSIDERATIONS 

1. Detection limits based on current lab practices, which must allow for quantitative reporting of total chromium at 0.1 mg/1 and hexavalent chromium at 
0.011 mg/I. 

2. References: 
(a) Test Methods for Evaluating Solid Waste -- Physical/Chemical Methods, U.S. EPA, 'sW-846, Third Edition, Revised November 1986, 
including Updates 1 and 11. 

(b) Mcthod.s for Chemical Analysis of Water and Wastes, U.S. EPA, Environmental Monitoring and Support Laboratory, EPA-600/4-079-020, 
Rc\iscd March,1983. 

(c) RCRA Groundwater Monitoring Technical Enforccincnt Guidance Document, U.S. EPA, OSWER 9950.1, September 1986. 

3. Recommended required sample \olunie is listed as a general 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 laborator>' 
practice. 

4. EPA-600/4-79-020 specifies that samples should be analyzed as soon as possible after collection. Times listed are the ma.\imuni 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, 
ha\c 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 maximum time period given in the table. Respondents, or the analytical laboratory, are 
obligated to liold the sample for a shorter time if knowledge exists to show this is necessary to maintain sample stability. 

file:///olunie


T-4.BLE 3 

MOUAT INDUSTRIES SITE 
COLUMBUS, MONTANA 

S^AMPLING EQUIPMENT CHECKLIST 

Sampling 2nd Testing Eouioment 

Water Level Meter with Spare Batteries (1) 

pK Meter (2) with Spare Batteries and Spare Electrode, Buffers 

Conductivity Meter (1) with Spare Batteries, Standard Solution 

Conductivity Conversion 

Turbidity Meter, Standard Solutions, Cuvene and Glass Cleaning Supplies 

Field Thermometers (2) 

Six-foot Foldmg Rule (2) 

Depth of Well Tape 

Squeeze Bottles (3) 

Plastic Bucket, Calibrated (2) 

In-line 0.45 Micron Filters (at least one per weii) . 

Labeled sample bonle sets in coolers along with two extra empty coolers 

Generator and Gasoline Can 

Tool Box 

Peristaltic Pump 

Wire Coat Hanger (to retrieve the dedicated tubing from tlie wells) 

40-fool Tygon Tubing (for residential wells) 

Containers (wide mouth) for pH, Specific Conductance (4) 

Temporary Storage Bottles, Cleaned with Dilute Nitric .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 I'or equipment rinsate and 
trip blanks (5 gallons) 

Sprayer (distilled) 



T.ABLE 3 

MOUAT INDUSTRIES SITE 
COLUTVIBUS, MONT.ANA 

S.AlvIPLING EQUIPMENT CHECKLIST 
(Continued) 

Semplinp and Testing Equipment 

Deconteminetion Eouipment and Supplies (cont.) 

St̂ Tofoam Containers for Acid Transport 

Scrubb brush 

Stationer\' Supplies 

Clipboard (1), Pencils, Markers and Pens 

Field Log Book or Field Log Foirn, widi Basic Information Included 

Field Activities Trip Report Form 

Chain-of-Custody Forms 

Sample Analyses Request Forms (with detection levels indicated) 

Shipping Labels (if needed) 

Writing Paper 

Carbon Paper 

Paper Clips 

Stapler 

Scissors 

Health and Safety 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 HEPA/OV/AG combination filter cartridges 

Tyvek or cotton coveralls 

Nitrile outer boots or boot covers 



c 
T.ABLE 3 

MOUAT INT)USTRIES SITE 
COLUMBUS, MONT.ANA 

S.4JMPLING EQLiIPMENT CHECKLIST 
(Continued) 

Sgmpling and Testing Eouipment 

Hearing protection (ear plugs or ear muffs) 

Miscellaneous 

Groundwater Monitoring, Field Sampling, and Analytical Procedures 
Manual 

Filament Tape (2 rolls), Teflon Tape (1 roll), Electrical Tape (1 roll) 

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 

Paint for Wells (if applicable) 

Team 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. 
b. 
c. 
d. 
e. 

Day 1 
Day 2 
Day 3 
Day 4 

Days 

Changes in Operation Since Last Visit 

4. Site Conditions During Sampling 

Problems Encountered During Sampling 

6. Anv Obser\'ations or Remarks Concemina Site Visit 

i-ield Team Leader Date 



c 
TABLE 5 

MOUAT INDUSTRIES SITE - COLUMBUS, MONTANA 
SPECIFIC CONDUCT.ANCE CONVERSION TABLE 

C 

Temperature 
Degrees C 

10 

10.1 

1 10.2 

1 10.3 
10.4 

1 10.5 
10.6 

1 10-7 
1 10.8 

10.9 

1 ^̂  
1 11.1 
1 11.2 

11.3 

1 11.4 
1 11.5 
1 11.6 

11.7 

1 H.S 
1 11.9 

1 '-
12.1 

12.2 

12.3 

12.4 

12.5 

12.6 

12.7 

12.8 

12.9 

19 

19.1 1 

19.2 1 

19.3 j 

19.4 1 

Calculated 
1 Multiplier 

1 1.402 

1.398. 

1 1.394 

1 1.390 

1 1.387 

1 1.383 

1.379 

1 1.376 

1.372 

1.369 

1.365 

1.361 

1.358 

1.354 

1.351 

1.347 

1.344 

1.341 . 

1.337 

1.334 

1.330 

1.327 

1.324 . 

1.320 

1.317 

1.314 

1.310 

• 1.307 

1.304 

1.301 

1.129 

1.127 

1.125 1 

1.122 1 

1.120 1 

Temperature 
Degrees C 

13 

13.1 

1 13.2 

13.3 

13.4 

13.5 

13.6 

13.7 

13.8 

13.9 

14 

14.1 

14.2 

14.3 

14.4 

14.5 

14.6 

14.7 

14.8 

14.9 

15 

15.1 

15.2 

15.3 

15.4 

15.5 

15.6 

15.7 

15.8 

15.9 

22 

22.1 j 

22.2 

22.3 1 

22.4 

Calculated 
Multiplier 

1.297 

1.294 

1.291 

1.2S8 

1.285 

1.281 

1.278 

1.275 

1.272 

L269 

1.266 

1.263 

1.260 

1.257 

1.254 

1.251 

1.248 

1.245 

1.242 

1.239 

1.236 

1.233 

1.230 

1.227 

1.225 

1.222 

1.219 

1.216 

1.213 

1.210 

1.061 

1.059 

1.057 

1.054 

1.052 

Tempera tu re 
Decrees C 

16 

16.1 

16.2 

16.3 

16.4 

16.5 

16.6 

16.7 

16.8 

16.9 

17 

17.1 

17.2 

17.3 

17.4 

.17.5 

17,6 

17.7 

17.8 

17.9 

18 

18.1 

18.2 

18.3 

18.4 

18.5 

18.6 

18.7 

18.8 

18.9 

25 

25.1 

25.2 

25.3 

25.4 

Calculated 
Multiplier 

1208 

1205 

1202 

1.199 

1.197 

1.194 

1.191 

1.188 

1.186 

1.183 

1.180 

1.178 1 

1.175 

1.172 1 

L170 1 

1.167 1 

1.165 1 

1.162 1 

1.159 1 

1.157 1 

1.154 1 

1.152 1 

1.149 1 

1.147 j 

1.144 

1.142 1 

1.139 
1 

1.137 

1.134 

1.132 

1.000 1 

0.998 

0.996 

0.994 

0.992 



TABLE 5 

MOUAT INDUSTRIES SITE - COLUMBUS, MONTANA 

SPECIFIC CONDUCTANCE C0N^TRS10N TABLE ( C o n t i n u e d ) 

Tempera ture 
Degrees C 

19.5 

19.6 

1 19.7 
19.8 

19.9 

20 

20.1 

20.2 

20.3 

20.4 

20.5 

20.6 

20.7 

20.8 

20.9 

21 

21.1 

2 1 2 

21.3 

21.4 

21.5 

21.6 

21.7 

21.8 

21.9 

28 

28.1 

282-

28.3 

28.4 

28.5 

2S.6 

28.7 

2S.S 

28.9 

Calculated 
Multiplier 

1.117 

I 1.115 

1 1.113 

1.110 

1.108 

1.106 

1.103 

1.101 

1.099 

1.096 

1.094 

1.092 

1.089 

1.0S7 

1.085 

1.0S3 

1.080 

1.078 . 

1.076 

. 1.074 

1.072 

1.069 

1.067 

1.065 

1.063 

0.946 

0.944 

0.942 

0.941 

0.939 

0.937 

0.956 

0.934 

0.932 

0.931 1 

Temperature 

Degrees C 

22.5 

! 22.6 

22.7 

22.8 

22.9 

23 

23.1 

2 3 2 

23.3 

2 3 4 

25.5 

23.6 

23.7 

23.8 

23.9 

24 

24.1 

2 4 2 

24.3 

2 4 4 

24.5 

24.6 

24.7 

24.8 

24.9 

30 

30.1 

3 0 2 

30.3 

3 0 4 

30.5 

30.6 

30.7 

30.S 

30.9 

Calculated 
Multiplier 

1 1.050 

1.048 

1.046 

1.044 

1.042 

1.04 

1.038 

1.036 

1.034 

1.032 

1.029 

1.027 

1.025 

1.023 

1.021 

1.019 

1.017 

1.016 

1.014 

1.012 

1.010 

1.008 

1.006 

1.004 

1.002 

0.913 

0.911 

0.910 

0.908 

0.907 

0.905 

0.903 

0.902 

0.900 

0.899 

Tempera tu re 
Degrees C 

25.5 

25.6 

25.7 . 

25.8 

25.9 

26 

26.1 

2 6 2 

26.3 

26.4 

26.5 

26.6 

26.7 

26.8 

26.9 

27 . 

27.1 

2 7 2 

27.3 

27.4 

27.5 

27.6 . 

27.7 

27.8 

27.9 

32 

32.1 

3 2 2 

32.3 

32.4 

32.5 

32.6 

32.7 

. 32.8 

32.9 

1 Calculated 
Multiplier 

0.991 

0.989 

0.987 

0.985 

0.983 

0.981 

0.979 

0.978 

0.976 

0.974 . 

0.972 

0.970 

0.969 

0.967 

• 0.965 

0.963 

. 0.961 

0.960 

0.958 

0.956 

0.954 

0.953 

0.951 . 

0.949 

0.948. 

0.882 

0.881 

0.879 1 
0.878 

0.876 

0.875 

0.873 

0.872 

0.S70 ! 

. 0.869 1 



TABLE 5 

MOUAT INDUSTRIES.SITE - COLUMBUS, MONT.\NA 
SPECIFIC CONDUCTANCE CONVERSION TABLE (Continued) 

Temperature 
Degrees C 

29 
29.1 
29.2 
29.3 
29.4 
29.5 
29.6 
29.7 
29.8 . . . 
29.9 

Calculated 
Mtiltioiier 

0.929 
0.927 
0.926 
0.924 
0.922 
0.921 
0.919 
0.918 

.....0.9J6 ...._. 
0.9)4 

Temperature 
Desrees C 

31 
31.1 
31.2 
31.3 
31.4 
31.5 
31.6 
31.7 

-. . . 31.8 . ...... 
31.9 

Calculated 
.Multiplier 

0.897 
0,896 
0.894 
0.893 
0.891 
0.890 
0.888 
0.887 

. 0.885 
0.884 

Temperature 
Deerees C 

33 
33.1 
33.2 
33.3 
33.4 
33.5 
33.6 
33.7 
33.8 . 
33.9 

Calculated 
Multiplier 

0.867 
0.866 
0.865 
0.863 
0.862 
0.860 
0.859 
0.858 
0.856. 
0.855 

Notes: 
Do not make specific conductance measurements at temperatures below 10° C 
Measure temperature to the nearest 0.1° C. 
Repon all conductivities at 25° 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 conductivity at 
temperature °C equals 1/(1-1-0.0191[t - 25]). 
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AND GROUNDWATER USE RESTRICTION AREA 

LAND USE RESTRICTION AND BLOCK PLACEMENT 
AREA \ 

APPROXIMATE P R 6 P E R T Y LINE: 

TOWN OF COLUMBtf.S BOUNDARY LINE 

GROUNDWATER MONITORING WELL 

SUSPECT DATA [Cr (Vl) concentration in this 
groundwoler sample \wos less thon the m p i h o t i " 
delecl ion limit o f C C J mg/1 in bot.b-wfiU's] 

PLUME OUTLINE - JANUARY...-lfi9'5""(dQshed where 
in fer red) (concen1rot.iDn:.-"i'n m g / I ) 

WELLS TO .BE-fNCLUDED\lN LONG T E R M - - - • 
MONITORING PLAN NETwd'RK 

LINE BETWEEN 
SECTIONS 26 & 27 

nCH-KtP-PC PARK 

LINE 1320 FEET 
BETWEEN SECTI 

AND 3960 FEET 
BETWEEN SECTI 

GRAPHIC SCALE 
340 0 IJ5 550 UO 

TOWNSHIP 2 SOUTH 
RANGE 20 EAST FROM 
MONTANA PRINCIPAL MERIDIAN 

ORIGINAL-PLOT 

OSED GROUNDWATER MONITORING NETWORK 
osiOR THE LONG TERM MONITORING PLAN 
c„ MOUAT INDUSTRIES NPL SITE 
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ADDITIONAL SAMPLE LOCATIONS:\ 

a SEDIMENT AND SURFAck...WATER" SAMPLE 

SEDIMENT SAMPLE---'' \ 

SURFAGE'-VVATER SAMPLE \ 

LINE BETWEEN . 
SECTIONS 26 & 27 

SAUPLE ID 

GDSURF-1 
CDSURF-2 
GDSUHF-3 
CDSURF-* 
GDSURF-5 
CPSURF-I 
GPSURr-2 
GPSURF-3 
CPSURF-^ . 
CDSED-I 

....GDStD-3 
•• COSED-S 

GDSED-7 
GDSEO-9 
CPSED-1 
CPSEO-3 
GPSED-5 

ANALYSIS 

TOTA^. CHROUIUM 

d.J29 
0;vi08 
0.Q75 
0.121 

<0.6p5 
< 0.00.5 
<O.O0£ -

....<f.XiiB\ 
0.053 \ 

95 \ 
550 \ 
700 
270 
230 '• 
130 
190 
180 

LINE 1 3 2 0 FEET 
BETWEEN SECTI 

AND 3 9 6 0 FEET 
BETWEEN SECTI 

NOTCS: \ 

1. UNITS rOR SURFACE WATER SAMPLES A{?E 
m g / I or ppm. 

2. UNITS FOR SEDIMENT SAMPLES ARE m g / k , 
OR ppm. 

GRAPHIC SCALE 
y I J i JM 500 

TOWNSHIP 2 SOUTH 
RANGE 20 EAST FROM \ 
MONTANA PRINCIPAL MERIDIAN 

ORICINAL-PLOT 
-o'"' I / r r 
I I I 

DIWENT AND SURFACE WATER SAMPLE 
fs COLLECTION LOCATIONS 

cii MOUAT INDUSTRIES NPL SITE 
COLUMBUS, MONTANA 

OCIOBCt I t . IISS 

FIGURE NO. 



^ W ^ S I ^ I ^ J S ' Baker Environmental, Inc 

^ ^ - ( ^ ^ $ 1 % Airf^ort Office Park, fildg. 3 CHAIN-OF-CUSTODY 
' # t t ! « t l i t W f ^ ^ 

Service Order No.: 

Project Name: 

Project Manager : 

Field Team: 

Sample 
1 Numner 

Coraopolis, PA 15108 

, Date 

• 

Time 

1 

Sample 
Location 

Matr ix 
Type") 
GB 
(J) 

COM. 
(?) 

Analysis Requested/Preservat ive Required / 

/ll/l/i/l/lllli/l/////// 
^ 1 u ^ 1 - 1 • 1 ' 1 u ' 1 -1 • 1 u •• 

TvDeofContainerfs)n) 

Number of Container(s) 

npJinqiiUlipH By: Date: Time 
Received By: 
Shipped by(chcc 

Relinquished By: 
Received By: 
Shipped by (dice 

Relinquished Oy: 
1 Received By: 

Shipped by(chec 

. . . , , . 

1 

kone): Hand D Overnight O Other D 

1 
• • 

kone): Hand D Overnight a Other D 

. 

kone): Hand D Overnight D C 
I ^ M ^ M 

rr. m . t r . f t lA i k i r \K r \ i r i - / N r ^ V T r t 

3ate: Time 

Date: • Time 
Date: Time 

Date: Time 
Date: Time 

)iher n 

n r i r t ••:( - T V • - . F B \ 

I 

f 

P g - _ o ' _ 

Remarks 
, „ . 

• 

Sample stored at 4"C: Yes D 
Chain-of-custody seal on cooler: Yes n 
Analysis turnaround: Priority n 
See Work Order a 
See Analysis Request Form D 

Sample Disposal: Return to Baker a 
Archive until: 

NOTES: 
(1) A - Air SW - Surface water 

GW - Groundwater W - Waste 
S - Spring ~ WP - Wipe 
SO -Soil WW - Wastewater 

No a 
No o 

hrs. Regular D 

Lab Disposal D 
(date) 

(2) GB - Grab 
COM - Composite 

U) P - Plastic 1 
/ - I 
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FIGURE 6 
Grounidvvater Monitoring Data Sheet 

Date: 

Well Identification 

1 Depth of Well (W) 

1 Depth to Water(H) 

1 Coiunnn (W-H) 

*Mu]tipiier 
1 

1 * 3 . ; J 

- - - • 

1 Trial 

1 '̂ 
1 2 

1 ^ 
4 

5 

1 _ 1 

Time Temp. pH Cond. Turbidity 

1 . 
1 Notes: 

Sampler: Signature: 



ATTACHMENT A 

SUPERFUND OVERLAY DISTRICT 

ZONING ORDINANCE 



( 

c 

ORDINANCE NO. 267 

AN OFUblNANCE REFEAUWG CHAFTEH 11.02, ZQNtNg 
RFGUL/Tlph'S. OF THE EXISTING ORDINANCES AND 
ADDFlT:\fG TOWN-OF COLUiv".BUS ZONfNG REGULA­
TIONS, |s.WEWDED 1B95*. WHICH SHALL BE CODIRED AS 
CHAPTER n . 0 2 . 

WHEREAS, the Town Council deems a complete revision ot the Town's esisting 
zoning ordinances TC be in the public interest, and 

WHEREAS, the Town Council deems rt appropriete to adopt airport zoning, and 

Vi/t-;ERE^.S, this Clty-Ccuntv Flannine Board WES tppoirrted to serve as the 
Cclumbv.i iDnine Cc^amtsEion to underiiikE c thorough review cf the Town's current 
2:oniriB crcilnanoes enii map and to nuike recomrTKindEtions tc update the ordinsncfcs, 
and 

reviewu 

WHEREAS, th(; CoIumbLiE Zoning Commission has spent 
if.g the Town's, exis^ting zcniu^ crdinences and draftinQ propi 

WHEREAS, the Columbus Zoning Commlssicn held a public hearing in the 
metter on Noveniber 

WHEREAS, 61/ 
CommiEsion before it 

considerable time 
oposed revisions, and 

I, '(££'4, £her publishing legal notice of the hearing in the 
hSovBrnber 2, 1S&4, iisue of the StUlwstar County News, and 

public comments vk«re considered by the Columbus Zoning 
made its final recommendation that the Tov^n Council adopt the 

Town of Columbus Zaning Reguletions, Amended 1995, and 

WHEREAS, the Town Council deems it in the public interest to adopt Town of 
Columbus Zoi.ing Reoulatiorui, AmB.-.:ied 1995; 

NOW, THEREFORE, pursuEm tc the euthority granted under Sections 7-5-4202, 
67-6-201, and 76-2-; i01, fi/iCA, {1SE31. be it ordained by the Town Council of tlie 
Town of Columbus, Montana: 

^c t ion^ 1 : Tnat the Tcwr, of Columbus Zoning Regulations, Amended 1395, 
are hereby adopted arid shall be codified as Chapter 11.02 of the Official Code of the 
Town of Columbus, MonXana. 



Secrfion 2; TnL: si! ordnances or psrtE of orclnsnces in conflict herewith shall 
be r&pe&ied upon the effective date of this Ordinance. 

Section 3: Thst this Ordinance shsil become effective thirry (30) days sfter its 
p£SS£Q8 and approval. 

PASSED by th| 
KcTch _̂  , 1995 

E Town Council and approved by the Mcyor this 6th day of 

ATTEST: 

u ± ^ WhOA^ 
Rcnoid D. Barndt - Tbwn Clerk 

<* < 1 ^ f'J, <t*». T^ r ^ a I ?=* 

Jack Kenyon -̂ {vflayor \ 



SECnCN 11.02,150 

SOB - ^UPERFUKB O^'ERIAY BISTEIICT 

11.02,291 Merk 
11.02.192 Addl 3Cn£l Appiication Requirements 
11.02.193 Fertbrmance Standards for Block Placement Area 
11.02.194 Lisiit£tions for Groundwater Use 

n.Cl.I51 Mtut . The intent cf the Supcrfond CK-erhy District (SOD) is to protect public 
bcilth, Etftt)'- ziid welfaii; vvhile iilowicg spprcpnate use of lends within the district. This intent 
will be accomplished by, 

I. as^iiriag tiy;r I^d use in tbc Supefond OvedEy District is ccmpstlble with protecting, 
md prcnjidiag 

-.If 

for perracncat prt:5.er%'Etion end nunnteriSacc of remedial actions 
Ej.pJcaacntca jjursuant tc the £u.p5;;mujc LEW, indudiog soil caps, trcjUed concrete 
blocfo, and omer ronsdifil stmcturcs; 

2. rt'quhi:::^ thiii mr̂ ' de-i^cpscut ja the hlodt pkcement sx^£. of the SOD. be preceded by 
s-ubii'iiutJiil ofdsiMUoj. site Bn6. cocEtniodon piiiEJ, prepared by &n Architect or Engineer, 
for i"t«ew im:' apprcvTil b}' the Tcvra ES en instituticriEi control in the conteKt of the 
&derBl Superfund law, 

3. retfjui-ing E'v2bQpttjil of sis bu2t phrz y^ih cird5.cs.i.vn fi-cm &a Architect or Engineer that 
Eclte dcvdopEifcni imd cc-nstrucdcn V>T£ completed in compliance •with this Zoning 
CxdEumce zm federal Superfund kw, 

4. limiting >¥£!! ise and prohibiting dril'ing of v,'elis within the SOD; and 

5. plaiicg E notice to purchasers on sny deed, conlrsct for sale, or other instrument of 
convej-fcTiCK bs&re any lot or parcel, or any interest in any lot or parcel, in the 
Supesrfimd oYsday district is conveyed. 

11-S2.1?2 Adc'iiJDEifil Apph"c<r.tte::E ReqclrcnEectE. AD applications fbr \ises and devdopment in 
the Supcrfinid Cverfsy Arcs shall include the following infonnation: 

1. As wth cthei' pcnuit EppIicationE, tn epplication form, an accureie site plan, snd review 
fees; and 

2. e deliiiled grading and drEicagc plan prepared by ED Engintcx showing the location, 
dLiicnsicttS ano depth of all excivstions, vcliimes of niaterial to be moved, and other 
drainage fcatuies; 

file:///ises


3. detiS'Jt'i pkD.E prepETcd by an Archilecl or Enginea- showin.g how reciedial etructures 
rach £.s Kill c-i".p£, treated conci'ttt blades, arid ether stractures will be protected and 
mEintsin&d 'A rekticn to the proposed site development; 

4. test rtsuife tb^t cDnnrm th£t tuy nil mutcrial prtsposKi to be iraported to the site has • 
less 'chEii Q.l mg'l tDtd chrordu.ni in toxicity chErs^ctedstic le^cHng procedure (TCLP) 
ertrK::ts cr written certification that no £11 rn&tedsl ^iS be imported; snd 

5. bearing capadtics, design lotds, arid wheel loads resultisg f'oni uses proposed for the 

ate. 

cc ILCZ..193 2eriotiin.m 
The fDlIov,--irig EtEiidards 

StEnderds for Block Placensent Area. 
apply to the block placement Erca wthin the Superfiind Overlay District. 

1. Nc CTx^vation v̂ 'ill be permitted through the 24 inch thick soil or grave! cover 
eK.oeplfor bmiding cr utility cori.<la!ction ss deEcrfbed in item 6. (Excavatioh is 
pemiititd. r:t the oostirig sanitEry sewer oiily for purposes of sewer 
TTH'̂ '̂ ^̂ Rn̂ ^ find improvement). 

1 A-tKas 5=.-Tcb ^n t : ! cover tn6 bJodc piscetaent csm b«: uztd for vehicle parking, 
EiJ±e:.j-aJ sriemgc and rt-Lutfcd LniSc. Tl'ijs iEdudei: trucks up to the maximum 
gr.-c.E£k'd:::ide T-?ir!ght vnd £3td lofds ptsinitted ucider the Montana Department 
c?f Ejd3.w;.rif£ L\dc:pted Ttsr'e;-ai E-ridge Foniiuk"; fbrtdifh up to 50,000 pounds 
£2x:£j- r?:'v:ife;bt vrl& up tc 37,0dv p-cuxjds on a singJc acd v̂ îth fbxir tire^; and 
covsâ iJicSon equipmeot v.'ith up to 7,200 pouudc per squrre foot under the 
actoti tire or track contact area. 

3. Att̂ i.s vAih a vegetated Ecil cover cannĉ t be used for any ptnposc unless a 
gTiAtJ fccvca- or t gravd and jt'̂ pbalt cveri?y is placed over the 24-inch thick 
soil cc'Vcr cr a gravd cover that meets the following criteria: 

m 

m 

The ^ v e l will be select road rtone from a local source. Gravel 
iJready on the dtc will be used to the c=rteru possible; ofF-site gravel 
sources will be ustd ct̂ ly if cn-site quanritie£ cf suitable gravel are 
net sufSdent. TL'is gravel wH! be vitJI sorted with a range of 
piirddc srlser, to fkdlitste dose compaction and to minimize voids 
and perrccabiiity m the cover aftK- placement and compaction. 

TliC gi'Evd Vv'-m be sepjjEted frcm the und.ejiying blocks and soils by 
Ei .̂'CvcTi gec'tcjitile desigr;cd to rtduce migrxtion of gravel panicles 
dcvvxrvvard irric the bloclc-south layer and of block pieces upward 
into the gravel layer. 

The grave] lEycr will be apprcximeldy 2 feet (24 inches) thick. 



B 

The gTEvd Vvill. be pkcec' in 6 to 12 inch liib to &cilitate grading 
tnd ccmptiCti.cE.. Eê ch lift wiU be Gsmptcted with a motorized read 
tcDstmcticn type roller. 

The nnishtd satu-cst of grE:vd v.iil be graded to promote 
predfriieticn rar̂ ofTto perimeter dh^crtion ditches. The center 
dt-*.TdoE of the grrtnsl sur&ce v.iil be approximately one foot above 
the pe:iBjttcr dtvailor^, tnd the Evenige surface slope will be one 
pcrceaL 

The gravel suifsce v-.iil ht designed m i installed to accommodate 
vehicular tr2.fiic and open stcrtgt of materials. Operadon of 
v'ehides fiXch ts trucks end forklifts virlll promote compaction of the 
EurSice gravel and fiirther reduce inStrstion. 

Y K'laintcaanct of tt'.e grtvd zcycx v,nIL be by the landowner or leesee. 

A. The .*,GiI ssid gri-vd covers constructed purroant to (3) above must be 
Eiiuytfiincd by the propci-j' c-v/vs:x to prer\'ent degrcidation. Damage due to 
ercscE, wiad., burrpp.'iEig anHX£:Is, -vcJides, ci" ctbci- causes must be repaired 
prcEiptly by the property owner. 

The 
cf 

6. 

perim.ei.er drciM.ge cUxj-̂ ck a.r_id culvcls mast be maintained by the City 
"'.oluxnbus Public V/crkE Department in an open, free-flowing condition. 

Jfusjy brxildmg or stractiirt (iiidudlng rdatKl utfutleK) is to be constructed on 
the hlc-dk phcczicsrt arc ;̂,';. sisSdent soil rjust be placed oysr initial cover so 
tbii.t any O'xsvaiicn requu-ed for this cC'iistj-LXcdon does not penetrate the 
phi£>t:£ blodis. /^sy b-uildbg or structure, icduding the related utilities, must 
majt dl applicable requiren)crits of the Montana State Building Code and the 
Cit' of Columbus Zoning Code. Load limits for buiidings or structures will 

net exceed 6,000 pounds per square foot. 

7. A^pbiJt paring am be j^i^brJtutcd for the uppeancst 6 inches of the gravd 
cove'. In this aise, the asphalt will be placed in two courses—a 4 inch base 
caar.-Jt and a 2 inch aurfecc wearing course. 

S. TbiC ferjces aT'imd the soil cover zrezs must be maintained by the property 
cvmcT aiiC the gsics must be kep-t locktd. To protect the soil cover, wheeled 
vehicles must be excluded fiom soil cover areas except for soil cover and 
vegetation rnaintenance. 



1 LS2.1S'4 limifeti&E* on Groundwster Use. 
The foUcv.'ing Hroitrdotii tpply to groundwtler use ind rdat&d actiritiss VtitbJn the Superiund 
Overiay District. 

1. lEstElltt5.cn or openitt.cn of r^e '̂ ground wttcr wells, groundwater fed ponds or 
channeis, ace other groundw- t̂er ertrEction or r&cove '̂ s^-stems wiO not be pennitted. 

2. Use of groundPrXter from eia.'̂ ang -wells, ponds, rprings, seeps or any other 
gjound'pv'Ett':! reccvery or eslr^cticR svTtem wiU not be perrriitted, except for lawn 
inigation UECI, use cf the e?dEtiiig golf course pond, and grcaindwater monitoring of 
wells. 

3. Excsvation bslcw the groundwater table (static groundv,'£ttr level) for any purpose 
win not be tiicvytd o:ci-pt for temporary excav£tion work riecessary for construction 
purposes induding pkce.'neri.t cf fcctingE Eud utiliucs. Such temporary excavation 
wcri; shidi rt^ioire a permit from the Town of Cobmbus. 

http://lEstElltt5.cn
http://openitt.cn
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
GDSURF-1 
MIS-11A 
MIS-11A 
MIS-11A 
MIS- l lA 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS-11A 
MIS- l lA 
MIS-11A 
MIS-11A 

Date 

11/20/96 
11/20/96 
05/14/97 
05/14/97 
11/20/97 
11/20/97 
05/22/98 
05/22/98 
12/03/98 
12/03/98 
05/26/99 
05/26/99 
12/02/99 
12/02/99 
05/31/00 
05/31/00 
10/18/00 
10/18/00 
05/10/01 
05/10/01 
10/30/01 
10/30/01 
10/23/02 
10/23/02 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 
05/13/97 
11/20/97 
05/21/98 
05/25/99 
12/02/99 
05/30/00 
10/18/00 

Q 

< 
< 
< 

< 

< 
< 

Hexavalent 
Cr (mg/L) 

0.044 
0.049 
0.030 
0.030 
0.030 
0.030 
0.033 
0.036 
0.030 
0.023 
0.030 
0.030 
0.014 
0.017 
0.013 
0.007 
0.007 
0.007 
0.010 
0.007 
0.009 
0.010 
0.007 
0.007 
2.780 
2.530 
2.720 
2.850 
1.780 

• * " " 

^ 

< 
< 

< 

^ 

Total 
Cr (mg/L) 

0.053 
0.057 
0.042 
0.041 
0.033 
0.035 
0.041 
0.035 
0.030 
0.028 
0.023 
0.024 
0.014 

0.017 
0.026 
0.038 
0.036 
0.027 
0.026 
0.009 
0.009 
0.012 
0.010 
2.790 
2.090 
2.990 
2.750 
1.440 
0.177 
0.128 
0,102 
0.106 
0.059 
O.075 
0.044 
0.059 

Q_ 

< 
< 

< 
< 
< 

Dissolved 
Cr(mg/L) 

0.044 
0.056 
0.043 
0.041 
0.031 
0.032 
0.039 
0.030 
0.016 
0.023 
0.024 
0.023 
0,014 

0.011 
0.011 
0.009 
0.009 
0.019 
0.027 
0.009 
0.009 
0.010 
0.013 

0.149 
0.124 
0.098 
0.094 
0.062 
0.068 
0.039 
0.044 

Temp 
(°C) 

10.57 

8.49 
8.49 
10.62 
10.62 
8,92 
8.92 
12.74 
12.74 
8.33 
8.33 
10.93 
10.93 
11.59 
11.59 
8.57 
8.57 
9.97 
9.97 
7.10 
7.10 

12.07 
9.27 
12.29 
9.80 
9.3 

12.79 
9.67 
14.20 

pH 
(SU) 

7.36 

7.33 

7.32 
7.32 
7.13 
7.13 
7.13 
7.13 
7.56 
7.56 
7.46 
7.46 
7.60 
7.60 
7.45 
7.45 
7.38 
7.38 
7.45 
7.45 
7.48 
7.48 

7.39 
7.31 
7.33 
7.30 
7.32 
7.51 
7.60 
7.41 

SC 
mmhos/cm 

2.68 

2.55 

2.23 
2.23 
2.47 
2.47 
2.56 
2.56 
2.53 
2.53 
2.49 
2.49 
2.52 
2.52 
2.63 
2.63 
2.58 
2.58 
2.55 
2.55 
2.42 
2.42 

2.75 
2.63 
2.26 
2.56 
2.74 
2.7 

2.60 
2.84 

Turbidity 
(NTU) 

2.50 

3.60 

4 
4 

6.92 
6.92 
2.20 
2.20 
33.00 
33.00 
27.00 
27.00 
34.00 
34.00 
8.90 
8.90 

1.10 
0.80 
1.70 
1.80 

3 
2 

1.00 
1.10 

SWL 
Ft 

9.14 
8.8 
8.80 
9.20 
9.27 
9.27 
9.30 
9.40 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

MIS-11A 
MIS-11A 
MIS-11A 
MIS-1 IB 
MIS-1 IB 
MIS-1 IB 
MIS-1 IB 
MIS-1 IB 
MIS-11B 
MIS-1 IB 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MiS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-12 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 

Date 

05/09/01 
10/29/01 
10/23/02 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/18/96 
05/12/97 
05/12/97 
05/20/98 
05/20/98 
12/01/98 
05/24/99 
12/01/99 
05/31/00 
10/17/00 
05/09/01 
10/30/01 
10/22/02 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/18/96 
05/12/97 
11/19/97 
11/19/97 

Q 

< 
< 

< 
< 

Hexavalent 
Or (mg/L) 

2.510 
2.210 
2.290 
2.280 

0.010 
0.010 
0.020 
0.010 
0.010 

0.020 
0.020 
0.030 
0.030 
0.030 

Q_ 

< 
< 
< 

< 

< 
<: 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Total 
Cr (mg/L) 

0.030 
0.058 
0.044 
2.470 
1.820 
2.540 
2.290 
1.710 
1.160 
0.022 
0.005 
0.005 
0.005 
0.007 
0.005 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.030 
0.014 
0.022 
0.037 
0.028 
0.016 
0.017 
0.016 
0.017 

£ 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.036 
0.046 
0.040 

1.730 
1.110 
0.023 

0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 

0.023 
0.020 
0.016 
0.016 

Temp 
(°C) 

9.44 
14.11 
13.24 

12.64 

11.85 
7.63 

8.26 
8.26 
12.31 
8.86 
12.01 
8.62 
13.37 
7.46 
13.35 
11.47 

11.2 
7.95 
11.36 
11.36 

pH 
(SU) 

7.38 
7.40 
7.38 

7.38 

7.22 
7.14 

6.99 
6.99 
7.16 
7.07 
7.36 
7.43 
7.15 
7.21 
7.14 
7.11 

7.27 
7.18 
7.09 
7.09 

SC 
mmhos/cm 

2.68 
2.80 
2.78 

2.66 

2.68 
2.5 

3.03 
3.03 
2.99 
2.96 
2.8 
2.68 
2.87 
2.76 
2.84 
2.81 

2.28 
2.15 
2,05 
2.05 

Turbidity 
(NTU) 

0.98 
0.88 
0.90 

0.31 

1.09 
2.20 

1.43 
1.43 
1.6 
2.2 
1.1 

0.90 
0.89 
0.92 
0.91 
1.10 

1.20 
0.50 
1.40 
1.40 

SWL 
Ft 

9.81 
9.60 
9.39 

9.78 

3.98 
3.2 

3.55 
3.55 
4.04 
3.54 
4.2 
3.18 
4.10 
3.71 
4.07 
4.06 

7.04 
5.71 
6.78 
6.78 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-13 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-14 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 

AppendCTabk 

Date 

12/01/98 
05/24/99 
12/01/99 
05/31/00 
10/17/00 
05/10/01 
10/30/01 
10/22/02 
05/20/98 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/18/96 
05/12/97 
11/19/97 
05/20/98 
12/01/98 
12/01/98 
05/24/99 
12/01/99 
05/30/00 
10/17/00 
10/17/00 
05/10/01 
10/29/01 
10/22/02 
Oct-94 
Jan-95 

11/19/96 
05/13/97 
11/20/97 
05/21/98 
12/02/98 
05/25/99 
12/02/99 

3 

Q 
Hexavalent 
Cr (mg/L) 

0.060 
0.070 
0.150 
0.070 
0.070 

0.420 
0.180 

Q. 

Total 
Cr (mg/L) 

0.026 
0.023 
0.017 
0.012 
0.024 
0.008 
0.037 
0.028 
0.014 
0.070 
0.065 
0.160 
0.073 
0.069 
0.019 
0.016 
0.015 
0.011 
0.012 
0.021 
0.011 
0.015 
0.034 
0.012 
0.026 
0.027 
0.023 
0.014 
0.400 
0,163 
0.032 
0.038 
0.026 
0.027 
0.019 
0.025 
0.020 

Q_ 

< 

< 

< 

Dissolved 
Cr (mg/L) 

0.014 
0.014 
0.019 
0.009 
0.022 
0.013 
0.033 
0.030 
0.010 

0.021 
0.016 
0.015 
0.010 
0.013 
0.010 
0.015 
0,015 
0.023 
0.015 
0.013 
0.027 
0.015 
0.017 

0.031 
0.038 
0.024 
0.027 
0,016 
0.023 
0.016 

1 

Temp 
(°C) 

11.57 
8.91 
11,54 
9.40 
12.63 
8.45 
12.68 
11.74 
8,64 

11.86 
8.95 
11.90 
9.26 
12.35 
12.35 
9.4 

12.81 
9,75 
13.75 
13.75 
9.44 
13,80 
12,94 

12.97 
10.43 
12.99 
10,62 
13.09 
11.05 
13,16 

3-Oct-2004 

pH 
(SU) 

7.15 
7.11 
7.38 
7.48 
7.25 
7.27 
7.24 
7.23 
7.01 

7.14 
7.06 
7.00 
6.97 
7,14 
7,14 
7,06 
7.31 
7.35 
7.09 
7,09 
7,11 
7,12 
7.16 

7.29 
7.27 
7.22 
7.23 
7.31 
7.32 
7.53 

SC 
mmhos/cm 

2,44 
2,4 
2.01 
1.90 
2.30 
1.75 
2.34 
2.37 
2.63 

2.88 
2,76 
2.38 
2.64 
2,65 
2,65 
2,79 
2.56 
2.53 
2.66 
2.66 
2,55 
2,57 
2.63 

2,74 
2.71 
2.32 
2.54 
2.72 
2.77 
2.74 

Turbidity 
(NTU) 

1.3 
2 
1 

1.10 
1,06 
0,98 
1,10 
1,20 
1,80 

0.14 
0.08 
0.04 
0.29 
0,12 
0.12 
0.2 
1 

0.13 
0,11 
0.11 
0.21 
0.22 
031 

1.80 
1.90 
1.67 
0,85 
0.42 

5 
1 

SWL 
Ft 

7.04 
7.33 
8.48 
6.45 
8,53 
8,14 
8,98 
8.61 
5.84 

9.84 
9,22 
9.42 
9.58 
9.18 
9.18 
10.24 
10.64 
10.40 
10.52 
10.52 
10,40 
10,55 
10,45 

6.43 
6.1 
5.92 
6.46 
6.23 
6.44 
6.56 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-15 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-16 
MIS-4B 
MIS-4B 
M1S-4B 
MIS-4B 
MIS-8B 
MIS-8B 
MIS-8B 
MIS-8B 
M1S-8B 
MIS-8B 
MIS-8B 
R-1 
R-1 
R-1 
R-1 
R-1 

Date 

05/30/00 
10/18/00 
05/10/01 
10/29/01 
10/22/02 
Oct-94 
Jan-95 

11/19/96 
05/13/97 
11/20/97 
05/21/98 
12/02/98 
05/25/99 
12/02/99 
12/02/99 
05/30/00 
10/18/00 
05/09/01 
05/09/01 
10/29/01 
10/22/02 
Oct-94 
Jan-95 
May-95 
Dec-03 
Feb-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 

.0 . 

< 

Hexavalent 
Cr (mg/L) 

0,170 
0.130 

0.330 
0.100 

2.170 
2.080 
1.500 
1,100 
1.510 

0.380 
0.040 
0.010 
0.030 
0.060 

Q 

< 
< 
< 
< 
< 

< 

Total 
Cr (mg/L) 

0,023 
0,027 
0,017 
0,016 
0,013 
0,157 
0,108 
0.019 
0.018 
0.010 
0.012 
0.015 
0.012 
0,013 
0,013 
0.009 
0.009 
0,008 
0,008 
0,009 
0,017 
0,312 
0.113 
0.079 
0,009 
2,280 
1,770 
1,710 
1,060 
1.220 
1,180 
0,031 
0.380 
0.040 
0,013 
0,019 
0.110 

£ 

< 
< 
< 

< 
< 
< 
< 
< 

< 

Dissolved 
Cr (mg/L) 

0.019 
0.023 
0,011 
0,016 
0.016 

0.016 
0,016 
0.009 
0.010 
0.010 
0.010 
0.015 
0.015 
0.009 
0.009 
0,008 
0,008 
0.009 
0.011 

0.096 
0.070 
0,009 

1.240 
1.220 
0.030 

Temp 
(°C) 

11.10 
14,43 
10,29 
14,40 
12,68 

11,16 
10,12 
11.49 
10,26 
11,44 
10,63 
11,58 
11.58 
10,69 
12,35 
9.98 
9.98 
12.41 
12.12 

12.6 

12.81 

pH 
(SU) 

7.60 
7.41 
7.38 
7.38 
7.36 

7.34 
7.32 
7.25 
7,30 
7.34 
7.31 
7.5 
7.5 
7.60 
7.39 
7.33 
7.33 
7.41 
7.38 

7.44 

7.4 

SC 
mmhos/cm 

2.70 
2.86 
2.66 
2.84 
2.79 

2.74 
2.58 
2.22 
2.29 
2.52 
2.62 
2.53 
2.53 
2.45 
2.60 
2.64 
2.64 
2.46 
2.49 

2.52 

2.69 

Turbidity 
(NTU) 

1,20 
1,12 
0.98 
0.89 
0.90 

1.20 
3,30 
2,05 
1.90 
2.1 
2 
5 
5 

0.80 
0.60 
0.80 
0.80 
0.8 
1.00 

4.54 

0.31 

SWL 
Ft 

6.66 
6.76 
7.29 
7.02 
6,75 

6,55 
6.3 
6.13 
6.62 
6.48 
6.72 
6.8 
6.8 

6.84 
6,89 
7.41 
7.41 
7.1 

6.88 

7.07 

8.35 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
R-1 
RMlS-1 
RMlS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMlS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 

Date 

Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 
11/19/96 
05/13/97 
11/19/97 
05/21/98 
12/01/98 
05/24/99 
12/02/99 
05/30/00 
05/30/00 
10/17/00 
05/10/01 
10/29/01 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 

Q 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Hexavalent 
Cr (mg/L) 

0.100 
0,120 
0.140 
0.150 
0.130 
0.130 
0,110 
0,110 
0.070 
0.490 
0.130 

0,010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0,010 
0,005 
0.005 
0.005 
0,005 
0.005 

_Q 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Total 
Cr (mg/L) 

0.130 
0,160 
0.143 
0,150 
0.130 
0.130 
0,100 
0,096 
0.090 
0.449 
0.109 
0,054 
0.040 
0.017 
0.009 
0,015 
0.012 
0,027 
0.011 
0.009 
0.009 
0,009 
0.008 
0.032 
0.005 
0,005 
0.005 
0.005 
0,005 
0,005 
0.005 
0.005 
0,010 
0,010 
0.010 
0.010 
0.010 

_Q 

< 
< 

< 
< 

< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.021 
0.009 
0.009 
0.007 
0.012 
0.010 
0.010 
0.010 
0.009 
0.009 
0.009 
0.008 
0.009 

Temp 
(°C) 

11,85 

9.46 
11,96 
9,51 
12.61 
9.89 
12.84 
10.02 
10.02 
12.98 
9.84 
13,30 

pH 
(SU) 

7.15 

7.15 
7.06 
7.05 
7.17 
7.11 
7.4 
7.49 
7.49 
7.16 
7.21 
7.25 

SC 
mmhos/cm 

2.63 

2,52 
2,25 
2,38 
2.47 
2,52 
2,47 
2,44 
2.44 
2.65 
2.59 
2,49 

Turbidity 
(NTU) 

2.80 

1.25 
0.15 
2.65 
0.42 

3 
6 

2.40 
2.40 
2.00 
2.20 
2.18 

SWL 
Ft 

12.19 

11.77 
11.80 
12.22 
12.04 
12.2 
12.3 
12.27 
12.27 
12.46 
12.75 
12.61 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMlS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMlS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-1 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 
RMIS-10 

Date 

Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/18/96 
05/12/97 
11/19/97 
05/20/98 
12/01/98 
05/24/99 
12/01/99 
05/30/00 
10/17/00 
05/10/01 
10/29/01 
10/22/02 
10/22/02 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 

Q 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

Hexavalent 
Cr (mg/L) 

0.005 
0.010 
0.010 
0.010 
0.010 

0.010 
0.010 
0.010 
0.060 
0,010 
0,010 
0.010 
0,010 
0,010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.020 
0.010 
0.010 
0.020 

Q_ 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 

Total 
Cr (mg/L) 

0.010 
0.005 
0,005 
0.005 
0.005 
0.009 
0.009 
0.001 
0.010 
0.010 
0.010 
0.008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.015 
0.018 
0.005 
0.006 
0.050 
0.020 
0.005 
0,005 
0,005 
0.009 
0.005 
0,005 
0.005 
0.005 
0.005 
0,016 
0,009 
0.008 
0.018 
0.011 

Q_ 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.012 
0.009 
0.001 
0.010 
0.010 
0.010 
0,008 
0.009 
0.009 
0.008 
0.009 
0.010 
0.010 

0.016 
0.016 

Temp 
(°C) 

12.17 
9.33 
12,71 
9.84 
13.28 
10.76 
13.11 
10.39 
14.05 
9.35 
14.11 
13.88 
13,88 

pH 
(SU) 

7,43 
7.33 
7.29 
7.22 
7.39 
7.23 
7.52 
7.65 
7.41 
7.41 
7.45 
7,46 
7.46 

SC 
mmhos/cm 

0,95 
2.59 
2.25 
2.43 
2,5 

2,59 
2,41 
2.47 
2,54 
2,57 
2.3 
2.28 
2.28 

Turbidity 
(NTU) 

3.44 
3,50 
1,15 
2.64 
2,18 
1,8 
3 

3.21 
2.80 
1.14 
1.1 

1.40 
1.40 

SWL 
Ft 

9.71 
9.56 
9.08 
9,82 
9,44 
9,79 
9,98 
10.09 
10.05 
10.92 
10.42 
10.11 
10.11 
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Mouat industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-10 
RMIS-2 
RMIS-2 
RMIS-2 
RMlS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMIS-2 
RMlS-2 
RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMlS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMiS-3 
RMIS-3 
RMIS-3 
RMIS-3 

Date 

Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 

Q 

< 

< 

Hexavalent 
Cr (mg/L) 

0.300 
0.200 
0,170 
0.100 
0.100 
0,140 
0.180 
0.120 
0,100 
0,140 
0.140 
0.190 
0.180 
0,220 
0.110 
0.440 
0.280 
0.160 

0.020 
1.160 
0.340 
0.030 
0.020 
0.010 
0.010 
0.010 
0.010 
0.010 
0.030 
0.060 
0.080 
0.080 
0.010 
0,010 

Q. 
Total 

Cr (mg/L) 

0,015 
0,260 
0.220 
0.190 
0.090 
0.090 
0.140 
0.200 
0.191 
0.110 
0.136 
0.151 
0.190 
0.204 
0.230 
0.091 
0.540 
0.236 
0.135 
0.062 
0,044 
0.023 
1.310 
0,380 
0.020 
0.020 
0.013 
0,030 
0.012 
0.010 
0.013 
0.034 
0.060 
0.087 
0.070 
0.013 
0.015 

_Q 

< 

Dissolved 
Cr (mg/L) 

0.009 

0,166 
0,061 
0.049 

Temp 
(°C) 

12.6 

12.68 

pH 
(SU) 

7.36 

7.41 

SC 
mmhos/cm 

2.56 

2.41 

Turbidity 
(NTU) 

2.37 

4 

SWL 
Ft 

7.6 

11.24 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-3 
RMIS-3 
RMIS-3 
RMIS-3 
RMlS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-4 
RMIS-5 
RMIS-5 

Date 

Oct-94 
Jan-95 
May-95 
Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 
05/13/97 
05/13/97 
11/20/97 
05/21/98 
12/02/98 
05/24/99 
12/02/99 
05/30/00 
10/18/00 
05/09/01 
10/29/01 
10/22/02 
Jun-92 
Sep-92 

Q 
Hexavalent 
Cr (mg/L) 

0.170 
0.020 

5.280 
2.420 
3.160 
2.920 
3.600 
2,680 
2.600 
2.110 
1.420 
1.480 
1,670 
2.040 
2.110 
2.130 
1.850 
1.260 
0.380 
0.190 

0.030 
0.030 

Q. 

< 

Total 
Cr (mg/L) 

0.156 
0.021 
0.011 
0.009 
5.500 
2.610 
3.240 
2.920 
3,260 
2.340 
2.210 
1.850 
1.370 
1.410 
1.650 
1.900 
1.930 
2.040 
1.580 
1.470 
0.313 
0,163 
0.091 
0.041 
0.045 
0,073 
0.047 
0,057 
0,051 
0.098 
0,025 
0.020 
0.017 
0.076 
0.035 
0,030 

1 0,030 

Q̂  

< 

Dissolved 
Cr (mg/L) 

0.020 
0.011 
0,009 

0.095 
0.042 
0.043 
0.035 
0,030 
0.039 
0.016 
0.040 
0.025 
0.009 
0.015 
0.023 
0.020 

Temp 
(°C) 

12.97 

12,26 
9.92 

12.10 
10,12 
11,92 
10.61 
12.3 

11.16 
13.96 
9.72 
13.41 
12.22 

pH 
(SU) 

7.21 

7,3 
7,32 

7,22 
7,29 
7.31 
7.32 
7.52 
7,60 
7.38 
7,35 
7.38 
7.28 

SC 
mmhos/cm 

2.31 

2.89 
2.8 

2.45 
2.61 
2.8 

2,76 
2.78 
2.73 
2.89 
2,73 
2.74 
2.70 

Turbidity 
(NTU) 

2.73 

4.70 
2.20 

2.40 
4.85 
3,5 
22 
10 

1,80 
1.60 
1.60 
1.40 
1.30 

SWL 
Ft 

8.63 

6.79 
6.53 

6.35 
6.85 
6,66 
6.85 
6.93 
7.04 
7.09 
7,57 
7,30 
7.08 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMlS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-5 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMlS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 

Date 

Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 

Q 
Hexavalent 
Cr (mg/L) 

0.030 
0.030 
0.030 
0.030 
0,030 
0.020 
0.030 
0,020 
0,020 
0.030 
0.030 
0,040 
0.030 
0.150 
0.120 
0.070 

3.000 
4.410 
4.860 
4.190 
3.900 
4.480 
4.300 
4.100 
3.860 
4.070 
3.730 
3.510 
3.290 
2.970 
2.550 
2.100 
1.720 
1.220 

Q̂  
Total 

Cr (mg/L) 

0.030 
0.030 
0.030 
0.028 
0,030 
0.026 
0.025 
0.024 
0.023 
0.028 
0.037 
0.040 
0.030 
0.160 
0.093 
0.068 
0.035 
0.018 
3.200 
4.370 
5.160 
4.750 
4,090 
3,920 
3.680 
3.500 
3.580 
3.840 
3.500 
3.140 
2,710 
2,840 
1.890 
2.280 
1.620 
0.990 
0.206 

Q̂  
Dissolved 
Cr (mg/L) 

0,061 
0,032 
0,023 

0.200 

Temp 
(°C) 

11.81 

13.24 

pH 
(SU) 

7.39 

7.36 

SC 
mmhos/cm 

2.54 

2.86 

Turbidity 
(NTU) 

3,3 

0,40 

SWL 
Ft 

7.15 

8.16 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMIS-6 
RMlS-6 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMlS-7 
RMlS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMlS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
RMIS-7 
|RMIS-7 

Date 

05/13/97 
11/20/97 
11/20/97 
05/21/98 
06/03/99 
12/02/99 
05/30/00 
10/18/00 
05/09/01 
10/29/01 
10/23/02 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 
11/19/96 
05/13/97 
11/20/97 
05/21/98 
12/02/98 
05/24/99 
05/24/99 

Q 
Hexavalent 
Cr (mg/L) 

0.140 
0.450 
0.560 
0.250 
0.090 
0.110 
0.150 
0.200 
0.230 
0.250 
0.270 
0.230 
0.230 
0.260 
0.470 
0.310 
0.640 
0.230 

Q 

< 

Total 
Cr (mg/L) 

0.140 
0,113 
0,117 
0,152 
0.115 
0,090 
0.087 
0.078 
0,068 
0,050 
0.047 
0.160 
0.460 
0.630 
0.250 
0.080 
0.100 
0.154 
0.180 
0.170 
0.250 
0,257 
0,260 
0,268 
0,250 
0.413 
0.380 
0,675 
0,205 
0,021 
0,037 
0.017 
0.015 
0,017 
0,010 
0,013 
0.016 

Q 
Dissolved 
Cr (mg/L) 

0.133 
0.108 
0.107 
0.141 
0.109 
0.091 
0.065 
0,071 
0,060 
0.058 
0.044 

0.018 
0.029 
0.016 
0,014 
0,013 
0.011 
0.011 
0.013 

Temp 

rc) 
8.94 
13,12 
13.12 
9.07 
9.17 
13.29 
9.08 
14.06 
8.81 
14.66 
13,22 

11.77 

9.44 
11.97 
9.34 
12.46 
9.88 
9,88 

pH 
(SU) 

7.37 
7.27 
7.27 
7.32 
7.38 
7,54 
7,65 
7,47 
7,40 
7.50 
7.44 

7.22 

7.2 
7.06 
7.11 
7.13 
7.13 
7.13 

SC 
mmhos/cm 

2,77 
2,38 
2,38 
2,59 
2,75 
2.71 
2.67 
2.86 
2.76 
2.69 
2,57 

2,56 

2,4 
2,00 
2,29 
2.4 
2.45 
2,45 

Turbidity 
(NTU) 

0.50 
0,18 
0,18 
1,90 

4 
3 

0,30 
0.22 
0.26 
0,33 
0.51 

0.90 

1.30 
2,32 
1,25 
0,66 
3.4 
3.4 

SWL 1 
Ft 

7.82 
7.76 
7,76 
8,22 
8.21 
8.36 
8.46 
8.57 
9.01 
8.76 
8.56 

9.57 

9.16 
9.24 
9.60 
9.43 
9.6 
9.6 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-7 
RMIS-7 
RMlS-7 
RMIS-7 
RMIS-7 
RMlS-7 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMIS-8 
RMlS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 

Date 

12/02/99 
05/30/00 
10/18/00 
05/09/01 
10/29/01 
10/23/02 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 

Q 

< 
< 

< 
< 
< 
< 
< 

Hexavalent 
Cr (mg/L) 

0.860 
0.320 
0.620 
2.020 
1.200 
1.180 
0.600 
0.720 
0.810 
0.680 
0.730 
0.740 
0.850 
0.910 
0.780 
0.880 
0.590 
0,610 
0.010 
0.010 
0.010 
0.020 
0.020 
0.020 
0.020 
0.010 
0.010 
0.010 
0,010 
0.010 
0.010 

£ 

< 

< 

Total 
Cr (mg/L) 

0.014 
0.009 
0,022 
0.008 
0.016 
0.020 
0.760 
0,350 
0,670 
2.150 
1.100 
1.450 
0.860 
0,750 
0.800 
0.780 
0.680 
0.680 
0.710 
0.880 
0.772 
0.910 
0.588 
0.514 
0.017 
0.010 
0.007 
0.020 
0.030 
0,016 
0.016 
0.011 
0.007 
0.006 
0.007 
0.007 
0.007 

_Q 

< 

< 

Dissolved 
Cr (mg/L) 

0.010 
0,009 
0,018 
0,008 
0.016 
0.017 

Temp 
( X ) 

12,51 
10,10 
13,47 
9,84 
13,46 
12,28 

pH 
(SU) 

7,34 
7,47 
7.24 
7.20 
7.23 
7.26 

SC 
mmhos/cm 

2.41 
2.38 
2.60 
2.56 
2.59 
2.54 

Turbidity 
(NTU) 

3 
1.00 
0.90 
0,82 
0,88 
0.90 

SWL 
Ft 

9.74 
9.68 
9,84 
10,14 
10,00 
9.87 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMlS-9 
RMIS-9 
RMlS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
RMIS-9 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-10 

Date 

Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 

11/19/96 
05/13/97 
11/20/97 
05/21/98 
12/02/98 
05/25/99 
12/01/99 
05/30/00 
10/17/00 
05/10/01 
10/29/01 
10/29/01 
10/22/02 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
Oct-93 

Q 

< 
< 
< 

< 

< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Hexavalent 
Cr (mg/L) 

0.010 
0.010 
0.010 
0.010 
0.010 

0.010 
0.010 
0.010 
0,010 
0.010 
0,010 
0.010 
0.020 
0,010 
0.010 
0.010 
0.O1O 
0,010 
0.010 
0,010 
0,010 
0.010 
0.010 
0.010 

Q_ 

< 

< 
< 
< 
< 
<: 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

Total 
Cr (mg/L) 

0.008 
0,006 
0.014 
0.012 
0.009 
0.009 
0.010 
0,005 
0,010 
0.010 
0.010 
0.008 
0,009 
0.009 
0.008 
0,009 
0.012 
0.011 
0.005 
0.005 
0.005 
0.010 
0.005 
0.005 
0.005 
0.006 
0.005 
0.005 
0.005 
0.005 
0.005 
0,005 
0.005 
0.005 
0.005 
0.064 
0.006 

Q 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

Dissolved 
Cr (mg/L) 

0.009 
0.009 
0.005 
0.010 
0,010 
0,011 
0,008 
0.009 
0.009 
0.008 
0,009 
0,009 
0.010 

Temp 
(°C) 

11.74 
8.78 
11.75 
9.04 
12.02 
9.26 
12.33 
9.95 
13.97 
9,03 
14,23 
14.23 
12,23 

pH 
(SU) 

7.41 
7.38 
7.27 
7.31 
7.31 
7.32 
7.57 
7.67 
7.43 
7.41 
7.45 
7.45 
7.36 

SC 
mmhos/cm 

2.87 
2,73 
2.40 
2.56 
2.76 
2.73 
2.64 
2.55 
2,69 
2.53 
2.60 
2.60 
2.62 

Turbidity 
(NTU) 

0.70 
0.88 
0.32 
0.77 
0.4 

1 
0.4 
0,70 
0.55 
0.62 
0,63 
0,63 
0.80 

SWL 

Ft 

7,74 
7,35 
7.38 
7.76 
7.41 
7.68 
7.8 

7.75 
7.78 
8.32 
8.05 
8.05 
7.81 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

W-10 
W-10 
W-10 
W-10 
W-10 
W-10 
w-10 
W-10 
w-10 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-11 
w-13 
w-13 
w-13 
w-13 
W-13 
W-13 
W-13 
W-13 

AppendCTable 

Date 

Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 

3 

0 

< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

Hexavalent 
Cr (mg/L) 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.030 
0.010 
0.010 
0.010 
0.040 
0,050 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0,010 
0.010 
0,010 
0.010 
0.020 
0,010 
0.010 
0,030 
0.010 

0.010 
0.010 
0,010 
0.010 
0.010 
0.010 
0.010 
0,010 

— 
Q 

< 

< 
< 
< 
< 
< 
< 
< 
< 

Total 
Cr (mg/L) 

0,006 
0.058 
0.006 
0,006 
0.014 
0.016 
0.042 
0.015 
0.128 
0.012 
0,040 
0.060 
0.010 
0.009 
0.007 
0.008 
0.010 
0.009 
0.009 
0.010 
0.012 
0.015 
0.020 
0,014 
0.013 
0.025 
0.025 
0.018 
0.014 
0,005 
0.005 
0,005 
0.010 
0,005 
0.005 
0.005 
0.005 

Q_ 

< 

Dissolved 
Cr (mg/L) 

0.020 
0.015 
0.009 

1 

Temp 
(=C) 

12.38 

3-Oct-2004 

pH 
(SU) 

7.34 

SC 
mmhos/cm 

2,39 

Turbidity 
(NTU) 

0.63 

SWL 
Ft 

8,87 
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Mouat Industries NPL Site - Columbus, MT 
Water Quality Field Parameters and Chromium Concentrations 

Sample ID 

W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-13 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 
W-9 

Date 

Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Aug-93 
Sep-93 
Sep-93 
Oct-93 
Oct-93 
Nov-93 
Dec-93 
Dec-93 
Jan-94 
Apr-94 
Jul-94 
Oct-94 
Jan-95 
May-95 
Dec-03 

Q 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 

Hexavalent 
Cr (mg/L) 

0,005 
0,005 
0,005 
0.005 
0.005 
0.005 
0.010 
0.010 
0,010 
0.010 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0,010 
0.140 
0.010 
0.010 

Q. 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 

< 
< 
< 

< 

Total 
Cr (mg/L) 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.009 
0.010 
0.005 
0.005 
0.010 
0.008 
0.005 
0.064 
0.011 
0.008 
0.011 
0.006 
0.005 
0.005 
0,005 
0.008 
0,140 
0.062 
0.073 
0.013 
0.009 

_Q 

< 
< 
< 

< 

< 

Dissolved 
Cr (mg/L) 

0.005 
0.005 
0,009 

0.005 
0.014 
0.009 

Temp 
(°C) 

11,87 

10,34 

pH 
(SU) 

7,34 

7.42 

SC 
mmhos/cm 

2,52 

2,32 

Turbidity 
(NTU) 

2,27 

0,7 

SWL 
Ft 

5.03 

6.65 

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

GW-1 

GW-2 

GW-3 

GW-4 

GW-5 

GW-6 
GW-7 

MI-GW-8 
GW-9 

GW-10 

GW-11 

GW-12 

GW-13 

GW-14 
GW-15 

GW-16 

Ser-pfe 
Date 

1977 
1980 
1983 
1984* 
1985* 
1977 
1980 
1983 
1984* 
1985* 
1977 
1980 
1983 
1984* 
1977 
1980 
1983 
1984* 
1985* 
1977 
1980 
1983 
1977 
1977 
1980 
1983 
1984* 
1984 
1977 
1980 
1983 
1977 
1980 
1983 
1977 
1983 
1977 
1983 
1980 
1983 
1977 
1977 
1980 
1983 
1984* 
1977 

1D# 

GWS60,3 
GVA.'8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
G^A.'8603 
GW8603 
GW8603 
GW8603 
G\A/8603 
GW8603 
G\'^/8603 
GWS503 
GVA/8603 
G\A/8603 
GW8603 J 
G\A,'8603 
GW8603 
GW8603 
GW8603 
GVA'8603 
GW8603 
G\A'8603 J 
GW8603 
GW8603 
GW8603 
GW8603 
GVA/8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 

(Organization) 

VAj'eston (A 1 
\/Veston T.AT 
\/^/sston TAT 
^A/eston T.AT 
Wfiston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
VA,'eston TAT 
\A/eston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
v̂A'eston TAT 

Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 

lo'al 
Chromium 

(mg./l) 
i * 

** 
** 
** 
** 
** 
* A 

** 
«* 
• * 

** 
* A 

A * 

** 
** 
** 
* f t 

** 
** 
** 
** 
** 
** 
• * 

** 
** 
** 
** 
** 
** 
* i ^ 

** 
** 
* A 

** 
** 
** 
** 
** 
«* 
** 
A * 

** 
** 

hexa -'snt 
Chromium 

(mg.'i) 
< 0.05 
<n.o i 
<0.05 
<0.01 
<0.02 
< 0.05 
<0.01 
< 0.05 
<n.oi 
<0.02 
<0.05 
<0.01 
0.06 

<0.01 
6.2 
4.R 
3.9 
3.8 
3.8 
13.2 
6.1 
4.5 

<0.05 
0.35 
0.38 
0.53 

<0.01 
<0.01 
<0.05 
<0.01 
<0.05 
<0.05 
<0.01 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.01 
<0.05 

1.3 
8.1 
6.2 
3.8 

<aoi 
0,48 

— 
Comments 

MI-GW-1 
MI-GW-1 

Ml.GW-2 
MI-GW-2 

IV1I-GW-3 

MI-GW-4 
MI-GW-4 

MI-GW-7 

MI-GW-15 
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Identincation 

GW-17 

GW-18 

GW-19 
River (u) 
River (d) 

SW-1 

SW-2 
SW-3 
SW-4 

SW-5 
SW-6 
SW-7 

W-1 

W-2 

W-3 

W-4 

W-5 

W-6 
W-7 

W-9 

W-10 

W-11 
W-12 
W-13 
W-14 
W-15 

W-16 

Date 

1980 
19R3 
1984* 
1985' 
1977 
1980 
1977 
1980 
1977 
1977 
1977 
1984 
19B5 
1934 
1984 
1984 
1985 
1985 
1985 
1980 
1983 
1984 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1977 
1980 
1977 
1977 
1980 
1977 

ID it 

GW.3603 
GW8603 
G\A/8603 
G\A./8603 
GW8603 
GVA/8R03 
GW8603 
GW8603 
GW8603 
GW8603 
GW8603 
SW8603 
SW8603 
SW8603 
SW8503 
SW8603 
SW8603 
SW8S03 
SW8603 
SW8603 
SW/8803 
SW8603 
GW7701 
GWUM02 
GW7701 
GWUM02 
GW7701 
GWUM02 
GW7701 
GWUN02 
GW7701 
GWUN02 
GW7701 
GW7701' 
GWUN02 
GW7701 
GWUN02 
GW7701 
GWUN02 
GW7701 
GW7701 
GWUN02 
GW7701 
GW7701 
GWUN02 
GW7701 

(Organization) 

^A/eston TAT 
VA/eston TAT 
Weston TAT 
Wesfon TAT 
Weston TAT 
Weston TAT 
Weston TAT 
VA/eston TAT 
^^'eston TAT 
\Neston TAT 
Weston TAT 
VA/eston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
\A/eston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
Weston TAT 
r4YAP0 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
MYAPO 
EPA 
MYAPO 
MYAPO 
EPA 
MYAPO 

Chromium 
(mp/l) 

** 
** 
** 
** 
** 
* A 

** 
* A 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
* A 

** 
0.04 

< 0.005 
0.04 

< 0.005 
0.09 

< 0.005 
17.4 
4.1 
25 
5.9 
0.08 
0.42 
0.34 
0.04 

< 0.005 
0.26 

< 0.005 
0.08 
0.06 

< 0.005 
2.74 
7.19 
5.8 
2.45 

Chromium 
(mg./l) 

0.3 
0.42 
0.5 
1.2 

<0.05 
<0.01 
<0.05 
<0.01 
63.5 

<0.01 
<0.01 
<0.01 
<0.02 
0.23 

<0.01 
<0.01 
<0.02 
0.54 
0.14 
0.59 
0.5 
0.08 

<0.05 
<0.01 
<0.05 
<0.01 
<0.05 
<0.01 

6.2 
4.64 
13.2 
6.1 

<0.05 
0.35 
0.38 

<0.05 
<0.01 
<0.05 
<0.01 
<0.05 
<0.05 
<0.01 
1.32 
8.1 
6.24 
0.48 

Comments 

MI-GW-16 
MI-GW-16 

Upstream Yellowstone River 
Downstream Yellowstone River 

Slough at Dump 

Golf Course Slough 
Junkyard Slough 
Weqner Ranch 

Slough NW of Mouat 
Slough W of Landfill 
Golf Course Pond 

m 

i 
Ml 

ft -. 
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Sarr.pJs 
Identification 

W-17 

W-18 

W-19 
Golf Course Sp 

River Upsh 

River Downsh 

RB-3 
W-1 
W-2 
W-3 
W-4 
W-4 (DUP) 
W-5 
W-5 (DUP) 
W-7 
W-7 
W-9 
W-9 
W-16 
W-16 
W1-10 
W1-10 
Ballfield Well 
Landfill Well 
Griffel Farm 
Griffel Residence 
Rix 
R - 1 (Anderson) 
R-2(Ziegler) 
RMIS-1 

RMIS-2 

RMIS-3 

SampJe 
Date 

1980 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1980 
1977 
1980 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 
6/89 

6/9/92 
9/21/92 
12/7/92 
3/29/93 
6/9/92 
9/21/92 
12/7/92 
3/29/93 
6/9/92 
9/21/92 
12/7/92 
3/29/93 

Document 
1D# 

GWUM02 
G\A/7701 
GV>./UM02 
GV\/7701 
GW/UN02 
GW7701 
GVA/UM02 
GW7701 
GWUM02 
GW7701 
GVA'UN02 
GVA/8905 
GW8905 
GVA/8905 
GW8905 
GW8905 
GV^/8905 
GW8905 
GW8905 
GVA/8905 
G\/^/8905 
GVA/8905 
GW8905 
GW8905 
GW8905 
G^A/8905 
GW8905 
GVA/8905 
GW8905 
GW8905 
GW8905 
GW8905 
GW8905 
GW8905' 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE9409 
GE94Q9 

Sampter 
(Organization) 

EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
MYAPO 
EPA 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
ERT/REAC 
USSR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 
USBR 

To!a! 
Chromium 

(mg/il 
0.267 
0.07 

< 0.005 
0.11 

< 0.005 
76 

0.515 
<0.02 
< 0.005 
<0.02 
< 0.005 
<0.01 
<0.01 
<0.01 
0.63 
2.3 
2.3 
7.2 
7.3 
0.19 
0.18 

<0.01 
0.01 
0.53 
0.53 
0.01 

<0.01 
0.02 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
ND 
ND 
ND 

0.352 
0.154 
0.17 
0.096 
0.024 
1.07 

0.307 
0.016 

He>fa'.'alent 
Chromium 

(mg/I) 
0.3 

<0.05 
<n.oi 
<0.05 
<0.01 
63.5 
0.59 

<0.01 
** 

<0.01 
** 

<0.01 
<0.01 
<0.01 
0.53 
2.3 
2.3 
7 

7.2 
0.17 
0.17 

<0.01 
<0.01 
0.38 
0.51 

<0.01 
<0.01 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

ND 
ND 
ND 
ND 
0.3 
0.17 
016 
a i 

0.02 
1.28 
0.33 
0.03 

Comments 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
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" S i 

;?s o;s* 

Sample 
Identification 

RMIS-4 

RMIS-5 

RMIS-6 

RMlS-7 

RMlS-8 

RMIS-9 

RMIS-10 

W - 1 

W - 9 

W - 1 0 

W - 1 1 

W - 1 3 

Sample 
Date 

6/9/92 

.9/21.'92 
12/7/92 

3/29/93 

6/9/02 

3/21 '92 
12,f7,'92 

3/29/93 

fi/9/92 

9/21/,92 
12/7/92 

3/29/93 

6/9/92 

9/21/92 
12/7/92 

3/29/93 

6/9/92 

9/21/92 

12/7'92 
3/29/93 

6/9/,'52 
9/21./92 
12J7/92 
3/29/93 
6/9/92 

9/21/92 
12/7/92 
3/29/93 

6/9/92 
9/21 /92 
12/7/92 
3/29/93 

6/9/92 

9/21/92 

12/7/92 
3/29/93 
6/9/92 

9/21/92 

6/9/92 
9/21/92 

12/7/92 
3/29/93 

6/9/92 
9/21/92 
12/7/92 

1 3/29/93 

Document 

ID# 

Gta^'iog 

GE9409 

GE9'a09 

GE9409 
GE9409 
GE94n9 

GE9409 
GE0''.n9 

GE9409 
GE94n9 

GF94n9 

GE9409 

GE9409 

GE9409 

GE9-'!a9 

GE9409 
GE9409 

GE9409 

6E9409 
GE9409 
GF9409 
GE94n9 

GE9409 

GE9409 
GE9409 
GE9409 
GE9409 

GE9409 

GE9409 
GE9409 

GE9409 
GE9409 
GE9409 

GE9409 ' 

GE9409 
GE9409 
GE9409 

GE9409 

GE9409 
GE9409 

GE9409 

GE9409 

GE9409 
GE9409 
GE9409 

GE9409 

Sampler 
(Organization) 

U58R 

USBR 
USBR 

USBR 
USBR 

USBR 
USBR 

USBR 

USBR 

USBR 

USBR 

USBR 
USBR 

USBR 

USBR 

USBR 

USBR 
USBR 

USBR 

USBR 
USBR 

USBR 
USBR 

USBR 
USBR 
USBR 
USBR 

USBR 

USBR 
USBR 
USBR 
USBR 

USBR 

USBR 

USBR 
USBR 

USBR 
USBR 

USBR 
USBR 

USBR 
USBR 

USBR 
USBR 

USBR 

USBR 

Total 

Chromium 
(ma/I) 
5,11 
2.27 

2.5 
2.67 

0.044 

0.028 

0.03 

0.023 
3.15 

4.11 

4.33 

3.89 

0.14 

0.422 
0.575 

0.246 
1 0.555 

0.255 

0.616 
1.84 

0.013 
0.01 

0.012 

0.015 
0.02 

0.006 
0.006 

0.045 

0.008 
0.003 
0.007 

ND 

0.014 
ND 

ND 
ND 

0.035 
0.008 

0.012 
0.037 

0,045 
ND 

ND 
ND 

0.005 

ND 

Hevavalent 

Chromium 
(mq/l) 

5.^3 

2.61 

3.95 
2.97 

0.02 

0.03 
0.03 

Q.03 

3.31 

5.08 
5.07 

4.23 
ND 

0.47 

0.63 

0.25 
0.71 
0„36 

0.56 
1.98 
0.01 

ND 
ND 

0.02 
ND 
ND 
ND 

0.06 

ND 
ND 

MD 
0.01 

ND 
ND 

ND 
ND 

ND 
ND 

ND 

0.04 

0.05 
0.01 

ND 
ND 

ND 
ND 

Comments 

1 otal Cation, I otaj Anion, Unfil'sred Hex Cr 

Total Cation, Total Anion, Unfilte.red Hex Cr 

Total Csl inn, Total Anion, UnrHtered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfilte.rsd Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unnter^d Hex Cr 
Total Cation, Tot=>l Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfi'tered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltared Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 
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Sampte 
Identification 

R-1 

Sample 
Date 

12/7/92 
3/29/93 

Document 
IDS 

GE9409 
GE9409 

Sampter 
(Organization) 

USBR 
USBR 

Total 
Chromium 

(mg/I) 
0.375 
O038 

Hexavalent 
Chromium 

(mg/I) 
0.36 
0.04 

Comments 

Total Cation, Total Anion, Unfiltered Hex Cr 
Total Cation, Total Anion, Unfiltered Hex Cr 

1) mg/I - 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 





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 use. 

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. 
Ail applications for uses and development in the superfund overlay area shall 

include the following information: 
A. As with other permit applications, an application form, an accurate site plan 

and review fees; and 
B. A detailed gradinr and drainage plan prepared by an engineer showinp the 

location, dimensions and dep; o;' rJ] excavations, volumes of maie-riaj h- r.: r.-.. -•f.i-
ane other drainage features; ;-;H' 

2 ' - ' - ( C o j i - v ; , - . • • '.:• 



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/1 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) (n.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 pennitted 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 axle 
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-fouri;(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 underiying 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 grave] layer will be approximately two feet (twenty-four (24) inches) 
thick. 

(Columbus 5/98; 234 



17.76.030 

4. The gravel will be placed in six to twelve (12) inch lifts to facihtate grading 
and compaction. Each Uft 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 pond,' 

or channels, and other groundwatei extraction or recoven,' system.'̂  will no: be ijf. 
ted. 

.• J J i , 

(!..cj;:n:; 
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17.76.040 

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) 

c 
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AN OFUttlNANCE REPEAUNG CKAPTCR 11.02, ZONINg 
RFGULATIONS. OF THE EXISTING ORDINANCES AND 

WHEREAS, th< 
zoning ordinances to 

WHEREAS. th« 

ORDINANCE NO. 267 

ADOPTivJG T O W N OF COLUMBUS ZONING REGUUV-
TiONS, ^MENDED 1295". WHICH SHALL BE CODIRED AS 
CHAPTra 11.02. 

Tovyn Council deems a complete revision of the Town's existing 
be in the public interest, and 

Town Council deems it appropriate to adopt airport zoning, and 

WHEREAS, thi) City-CountY Planning Beard was appointed to sarve as the 
Columbus Zoning Commission to undercakfi a thorough review of the Town's current 
zoning ordinances an i map and to make recommendations to update the ordinances. 
and 

WHEREAS, thii Columbus Zoning Commission has spent considerable time 
reviev\rtng the Tovwn's 

WHEREAS, thi ! Columbus Zoning Commission held a public hearing in the 
matter on November 
November 2. 1594, I ;sue of the StWwater County News, and 

WHEREAS, all 
Commission before it 

WHEREAS, the 

existing zoning ordinances and drafting proposed revisions, and 

22, 1S94, after publishing legal notice of the hearing in the 

public comments were considered by the Columbus Zoning 
made its final recommendation that the Town Council adopt the 

Town of Columbus Z>ning Regulations, Amended 1995. and 

Town Council deems it in the public interest to adopt Town of 
Columbus Zoning Re{ ulatiorii,. Amended 1395; 

NOW, THERER )RE, pursuam to the authoritY granted underSections 7-5-4202, 
67-6-201. and 76-2-: 101. MCA, (1533), be it ordained by the Town Council of the 
Town of Columbus, I lontana: 

gection 1 : Thst the Town of Columbus Zoning Regulations, Amended 1995. 
are hereby adopted ar d shall be codified as Chapter 11.02 of the Official Code of the 
Town of Columbus, Montana. 



^^S^ggnJZi "met sll ordinances or parts of ordinances ia conflict herewith shall 
be repealed upon the effectivs date of this Ordinance. 

g^^ ,on 3: Th.Et this Ordinance shsll become effective thiny (30) days sfter its 

passage and approvj I. 

PASSED by th2 Town Council and approved by the Mayor this . 6 t h day of 
K e r c h - , 1 9 9 5. 

ATTEST: 

MM 

.c;^-.<>-2=»Xt. 

f ^ 

s ^ 
Ronald D. Barndt - Tjjwn Clerk 

rvf \Lxg,Ov^,s^^ 
Jack Kenyon -N^ayor \ 
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11.02.191 Intent 
n.02,192 Ad 
i 1.02.193 Perfii 
11.02.194 Limi' 

II.02.I?! Intent. The 
health, safbty and welfarp 
will be accomplished by, 

I. &£SunEgth£t 
end providing 
implcsBcatcd 
blocks, and 

SECTION 11.02,190 

SOD - SUP'ERFUNB OVERIAY DISIHICT 

OOEI Appiicatjon Requirements 
rmEiice Stsodards for Block Placement Area 

Istions for Groundwater Use 

intent of the Superfiind Overiay District (SOD) is to protect public 
£ while dlowing appropriate ;jse of lands within the district. This intent 

Imd use in the Superfund Overlay District is compatible with protecting, 
for permanent preservation and mdntgiance of remedial actions 
iursuant to the Supcrtund law, including soil caps, treated concrete 

remedial structures; other 

2. requiring thsl any development in the block placement area of the SOD be preceded by 
submittal of deiiuled site and constructioii plans, prepared by an Architect or Engbcer, 
fbr review imi approval by the Town as an institutional control in the contest of the 
£sdenl Supatund law, 

3. requiring stsbnjdnal of as buDt plans "ftith certification from an Architect or Engineer that 
site development and construction was completed in compliance \vith this Zoning 
Ordinance anc federal Superfiind law, 

4. limiting well ise and prohibiting driUing of wells within the SOD; and 

5. pladng a notice 
conveyance 
Superfimd ovjaiay 

to purdiasers on any deed, contract fbr sale, or other instrument of 
b ^ r c any lot or pared, or any interest in any lot or parcel, in the 

district is conveyed. 

11.02.192 AdditEOBxI Application ReqEJrenscEtS- AD applications fbr uses and development in 
the Superfiind Overiay Area shall include the following information: 

1. As with other permit applications, an application form, an accurate site plan, and review 
fees; and 

2. a detailed gradiig and drainage plan prepared by an Engineer showing the location, 
dimensions ana depth of all excavations, volumes of material to be moved, and other 
drainage featuijes; 

file:///vith


maintEined ia feiation to the proposed site development; 

4. test rcs-ofc that connrm thst any £11 mstcriaJ proposed to be imported to the site has 
less fh^n Q.I mg/̂ i totsl chrarniuni in tcsiKt}' chErs^cteristic le&ching procedure (TCLP) 
estrEcts. or writtexi ceroEcation that no £11 rsAterial wiH be imported; and 

5. bearing captc: ties, design loads, &nd whsd loads rcsoltisg from uses proposed for the 
site. 

11.02,153 FerformEnjct 
The following standards 

Standards for Block Placeraent Area. 
apply to the block placement area wthin the Superiund Overlay District. 

1. No cjxavstion will be permitted through the 24 inch thick soil or gravel cover 
except.for building or utility construction as described in item 6, (Excavation is 
perm^cd Et the existing sanitEiy sewer only for purposes of sewer 

; snd unprovement). 

Aress with gravel cover and block placement can bt used fiar vehicle parking, 
c^aterisl storage end related tndSc. This includes: trucks up to the maximum 
gross rvchjde weight and axe! loads permitted under the Montana Department 
of HighTv̂ Ê 'E. adopted Tederaj Bridge Formula"; fbrkdifls up to 50,000 pounds 
gross wdght "Pvith up to 37,000 pounds on a single axd with four tires; and 
constiuctscn equipment "v̂ th up to 7,200 pounds per square fool imder the 
actual 

C' 

tire or track contact ares. 

3. Areas i^th a "ŝ egctated soO cover cannot be used for any purpose unless a 
gravd cover or a gra\'cl and asphalt overiay is placed over the 24-inch thick 
soil cover or a gravel cover that meets the following criteria: 

The ^ v e l will be select read stone from a local source. Gravel 
already on the site will be used to the extent possible; ofF-site gravel 
sources v/ill be used otily if on-site qusntities of suitable gravel arc 
not sufScient. This gravel will be well sorted with a range of 
particle sizes to fkcilitatc dose compaction and to minimize voids 
and permeability in the cover afler placement and compaction. 

The gravd v/iil be separated from the underiying blocks and soils by 
a woven geotextile designed to reduce migration of gravel partides 
downward into the block-south layer and of block pieces upward 
into the gravd layer. 

The gravel layer wlH be apprcximaldy 2 feet (24 inches) thick. 



The grtvd will be placed in 6 to 12 inch Hits to fecHitete grading 
and compaction. Esch lifl will be compacted with a motorized road 
construction type roller. 

The nnishsd sur&ce of grevd '^ill be graded to promote 
predpitaticn runoff to perimeter drvc^sion ditches. The center 
eJevEtioE of the gra^^ surfece Viill be approximately one foot above 
the perimeter de\^tions, aad the ave-age sariace slope wiH be one 
pcrccnL 

The gravd surface will be designed and installed to accommodate 
vehicular trafic and open storEgc of materials. Operation of 
vehides such as trucks and forklifts will promote compaction of the 
EiT&ce gravd and fiirther reduce infiltration. 

' ̂  Maintenance of the gravd cover wiH be by the landowner or leasee. 

A. The i cL' end gravd covers constructed purruant to (3) above must be 
maintainai by the property owner to prevent degradation. Damage due to 
eros cn, vrind, burrowing animals, vehides, or other causes must be rqjaired 
pror|iptly by the property owner. 

5. The 
of 

perimeter drainage channels and oilvcrts must be maintained by the City 
Columbus Public Works Department in an open, free-flowing condition. 

the 
thai 
piaicd 
mcit 
Citl 
not 

cover 
course 

g. Then 

6. If aiy building or structure (bcluding rdated utilities) is to be constructed on 
; block pkccment areas. suSdent soil must be placed over initial cover so 
: any excavation required for this constiucdon does not penetrate the 
icd blocks. Any building or structure, induding the related utilities, must 
^ til applicfible requirements of the Montana State Building Code and the 
' of Columbus Zoning Code. Load limits for buiidmgs or structures will 

]exceed 6,000 pounds per square foot. 

7. Asph^t paving can be substituted for the uppermost 6 inches of the gravd 
In this case, the asphalt will be placed in two courses-a 4 inch base 
; and a 2 inch suifecc wearing course. 

ences aroimd the soil cover areas must be maintained by the property 
owner and the gates must be kept locked. To protect the soil cover, wheded 
vehicles must be cxdudcd from soil cover areas except for soil cover and 
vegciation mdntenance. 



1L02.I9'4 limftetlQE* on GroundwEter Use. 
The. foHcvving HmitEticas apply to groundwEter use and rdtt&d activities within the Superfund 
OvKiay District. 

1. IiistEllation or operatic^ cf new ground water wdk, groundwater fed ponds or 
other groundwater extraction or recover)' s '̂stenss will not be permitted. chsirnds, anc 

2. Use of groumwEter from esdrting "^s'dk, pcads, springs, seeps or any other' 
ground'p.'tila: recovery or extrEction sy^em wiU not be permitted, except for lawn 
irrigation ust, use of the existbg golf course pond, and grcaindwater monitoring of 
wells. 

3. ExcavEtion b slew the groundwater ttble (static groundwater level) for any purpose 
•ft̂ ill not be fiJlcwed except for temporary' excavation work necessary for construction 
purposes ind jding pbcement of footingE and utilities. Such temporary excavation 
work shall require a permit from the Town of Cobmbus. 



APPENDIX E 

Surface Water Data 
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LUUB^R SHCOS -READY VAX 

BUILDING 

LAND USE RESTRICTION AND 
BLOCK PLACEMENT AREA 
(INCLUDED IN SUPERFUND 

OVERLAY DISTRICT) SOUTHERN LIMIT OF 
RAILROAD RIGHT-GF-WAt 

£ ANDCO WATCR 
T R E A I M C N T fAC iL i r r 

RAILROAD UMNLtNC 

DAILROAC SPURLWC 

""L •!•"» i.i • • • I . . - -"' "* '*"^*AOuaH AWEMOf .•• • A^i- • J . . . . ^ ^ ^ 

LEGEND; 

BOUNDARY OF PROPOSED SUPERFUND OVERLAY 
DISTRICT AND GROUNDWATER USE RESTRICTION 
AREA 

LAND USE RESTRICTION AND BLOCK PLACEMENT 

AREA 

APPROXIMATE PROPERTY LINE 

_ TOWN OF COLUMBUS BOUNDARY LINE 

« GROUNDWATER MONITORING WELL 

0.1 PLUME OUTLINE - AUGUST 1995 (dashed where 
in fe r red) (concen t ro f ion In m g / I ) 

ADDITIONAL ? ;AMPLE LOCATIONS:'. 

a SEDIMENT AND SURFACE. WATER SAMPLE 

SEDIMENT SAMP1.E- "" 

S U R F A C E - W A T E R SAMPLE\ 

SAMPLE ID 

GDSURF-I 
GDSURr-2 
GOSURF-3 
CDSURF-4 
GDEURr-S 
GPEURF-I 
GPSURF-2 
GPSURF-3 
CPSURF-4 .. 
CDSEO-1 
CBSED-J 
ODSED-5 
GDSED-7 
CDSED-9 
GPSED-1 
GPSED-3 
CPSED-S 

ANALYSIS 

TOTAL CHROMIUM 

0.329 
0.408 
0.075 
0.121 

<0.0P5 
<0.005 
<0.0P6'-

.. *.t)38-
0.053 •. 

95 
550 ' 
700 
270 
230 
130 
190 
180 

1. UNITS FOR SURFACE WATER SAMPLES f f H 
m g / l or ppm. 

2. UNITS FOR SEDIMENT SAMPLES ARE m g / k , 
OR ppm. 

GRAPHIC SCALE 

TOWNSHIP 2 SOUTH 
RANGE 20 EAST FROM 
MONTANA PRINCIPAL MERIDIAN 

ORIGINAL PLOT 

] 

RCVISIONS 

DSH/DWN. EHB/CEB 

CHK. 

S.O NO.. 1B976 

riLE. 1897BU3 

Y, 
*^ 

FMC CORPORATION 

PHILADELPHIA, PENNSYLVANIA 

Ecker Environmenlal , Inc. 
Coraopolis, Pennsylvania 

'ak^^ 
Baker EnvironmentaL ta 

SEDIMENT AND SURFACE WATER SAMPLE 
COLLECTION LOCATIONS 

MOUAT INDUSTRIES NPL SITE 
COLUMBUS, MONTANA 

AS SHOWN OCTOBEII 1>. I M S 

FIGURE NO. 

2-6 
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Table 2-4 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 
OBTAINED FROM THE YELLOWSTONE RIVER 

Mouat Industries Site 

Sample 
Identification 

IWl 
1W2 
1W3 
2W1 
2W2 
2W3 
3W1 
3W2 
3W3 
4W1 
6W1 
6W2 
6W3 

Sample 
Date 

11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 
11/11/93 

Sampler 
(Organization) 

ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 
ES 

Total 
Chromium 

(mg/I) 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.0] 
<0.01 

Hexavalent 
Chromium 

(mg/I) 
<0.01 
<0.01 
0.013 
<0.01 
<0.01 
<0.01 
<0.01 
0.012 
<0.01 
<0.01 
0.012 
<0.01 
<0.01 

Comments 

Far Bank, Up River 
Center Channel, Up River 
Near Bank, Up River 
Far Bank, Immediately Downgradient 
Center Channel, Immediately Downgradient 
Near Bank, Immediately Downgradient 
Far Bank, Down River (approx. 0.5 mile) 
Center Channel, Down River (approx. 0.5 mile) 
Near Bank, Down River (approx. 0.5 mile) 
Center Channel, Immediately Downgradient 
Far Bank, Down River (approx. 1 mile) 
Center Channel, Down River (approx. 1 mile) 
Near Bank, Down River (approx. 1 mile) 

1) mg/l - milligram per liter 
2) < 0.01 - analytical result below the method detection limit for the Analytical 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 195 7 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 
compoimds 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 fiill 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 Superfiind 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 MonUoring\2003 Final MonitoringMOUATOS Fmal2.doc , 
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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 
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: 

• 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. 

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

• 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:\2U0-Momt Monilonng\2003 Final MonilohngWOUAWS Final2.doc n. 
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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). 

• 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. 

• 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 concem (RMIS-2, MIS-4B, 
MIS-8B and MIS-1 IB) and six wells laterally adjacent to the area of concem (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 extemal 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 
significantiy below the 100 |ig/L ground water standard. Total chromium concenfrations ranged 
from less than 8.8 fag/L (W-9, MIS-4B, RMIS-3 and W-13) to a maximum of 43.9 ^g/L at RMIS-2. 
Dissolved chromium concenfrations in the non-network wells monitored during the December 2003 

F:\21 W-Momt Momloring\2003 Final Monilonng\MOUAT03 Final2.doc ^ 

file://F:/21


Mouat Industries Superfiind Site -2003 Non-Network Well Data Summary Report October 2004 

event ranged from less than 8.8 t̂g/L (W-9, RMIS-10, MIS-4B, W-11 and W-13) to amaximum of 
48.8 fJ.g/L at RMIS-2. Figure 1 presents dissolved chromium concenfrations 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 concenfrations ranged from less than 5.0 ug/L (W-13) to a maximum of 1,180 ug/L 
at MIS-8B. Dissolved chromium concenfrations in May of 1995 ranged from less than 5.0 ug/L (W-
13) to a maximum of 1,220 ug/L at MIS-8B. Chromium concenfrations 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-
SB (31.1 ug/L total chromium and 29.5 ug/L dissolved chroniium in 2003). 

Generally, total chromium concenfrations 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 concenfrations in five wells. In January 1995, four 
wells had dissolved chromium concentrations greater than, or near the MCL and WQB-7 standard of 
100 ug/L dissolved chromium, these wells were RMIS-2, MIS-4B, MIS-8B, and MIS-1 IB. hi 
December 2003 the dissolved chromium concenfrations at RMIS-2 had dropped from 166 to 48.8 
)ig/L. At MIS-4B, the dissolved chromium concentration was less than 8.8 î g/L compared to 96 
ug/L in January 1995. At MIS-8B, the dissolved chromium concentration fell from 1,240 ug/L in 
1995 to 29.5 ug/L in 2003. In January 1995, the dissolved chromium concentration at MIS-11B was 
1,730 ug/L compared to 22.7 |j,g/L in December 2003. To conclude, all of the non-network wells 
sampled in December 2003 were below the ground water standard of 100 |ag/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. 
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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 Gmndfos 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, samplmg 
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. 
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Mouat Industries NPL Site - Columbus, MT 
Table 1. Water Quality Field Parameters and Chromium Concentrations December 2003 

Sample ID 

MIS-4B 
MIS-8B 
MIS-11B 
RMIS-2 
RMIS-3 
RMIS-5 
RMIS-10 
W-9 
W-11 
W-13 

Date 

Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 
Dec-03 

Total 
Chromium (ug/L) 

< 8.8 
31.1 
22.3 
43.9 

< 8.8 
17.9 
14.5 

< 8.8 
13.9 

< 8.8 

< 

< 
< 
< 
< 

Dissolved 
Cliromium (ug/L) 

8.8 
29.5 
22.7 
48.8 
9.2 
22.7 
8.8 
8.8 
8.8 
8.8 

Temp 
( X ) 

12.6 
12.81 
12.64 
12.68 
12.97 
11.81 
12.6 

10.34 
12.38 
11.87 

pH 
(SU) 

7.44 
7.4 

7.38 
7.41 
7.21 
7.39 
7.36 
7.42 
7.34 
7.34 

SC 
mmhos/cm 

2.52 
2.69 
2.66 
2.41 
2.31 
2.54 
2.56 
2.32 
2.39 
2.52 

Turbidity 
(NTU) 

4.54 
0.31 
0.31 

4 
2.73 
3.3 

2.37 
0.7 

0.63 
2.27 

SWL 
Ft 

7.07 
8.35 
9.78 
11.24 
8.63 
7.15 
7.6 

6.65 
8.87 
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 
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Mouat Industries NPL Site - Columbus, MT 
TABLE 2. December 2003 Field Water Quality Assurance Results 

Sample Type 

MIS-4B 
MIS-4BD 
ECB/CCB 
FB 

Sample ID 

GW282 
GW283 
GW237 
GW238 

Date 

12/17/2003 
12/17/2003 
12/17/2003 
12/17/2003 

< 

< 
< 

Total 
Chromium 

8.8 
17.4 
8.8 
8.8 

RPD 
or 

[ IDL 

65.6% 
8.8 
8.8 

< 

< 
< 

Dissolved 
Chromium 

(ug/L) 

8.8 
14 
8.8 
8.8 

RPD 
or 
IDL 

45.6% 
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 
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FIELD SAMPLE DATA SHEET Page / of / o 
PKOJECTNAAffi: MOUAT NPL SITE 
pT?OJECT NUMBER: a i ( Q 

Vv^LL/STATION U l ^ ^ DATE ] ' 2 - - \ ' ? - - 0 3 ARRIVAL TTME a f J 0 
SAMPLING PERSONNEL<?^P'^ V ^ T T ^ WEATHER CONDITIONS U^lr^A^ . ^ ^ P . P . c J i ^ d ^ 

PURGE DATA: 
PURGE METHOD 
START PURGING 
PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

\ , < GPM 
1 )Timeoi3^ate<:2^^, 
2)Tune_ Rate 

Ot'JQ 

WELL DEPTH /(̂ O. / O Ft 
DEPTH TO WATER C. (^^ Feet 

COLUMN HEAD 3 , ^ ^ Feet 
CASING DIAMEIER ^ Inch 

3 WELL VOLUMES. 
TOTAL PURGE VOLUME 

6 . ? ( ^ Gal. 

•30 - t Gal. 

SAMPLE DATA: 

SAMPLE ID SAMPLE* 

\Ali=l-0\ 

vo-1-o2^ 

I I -

fr^Z^TX 
i \ 

TAG # 

l-o-^^^ 
^ 03̂ =̂1 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

v / 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

FIELD PARAMETERS: 

liME 

0 9> -TT^ 

G ^ ^ C 

Q "63 0 

(3'^54 

^^1>% 

TEMP 
(°C) 

/^ .^t 
A6.W3 

/o.^a 
/^.'f z. 

icM-z 

pH 

^-s-f 

^ . M : ^ 

-^-•H-c. 

• 7 ^ 4 ^ 

T.^Z 

SPECffIC CONDUCTANCE 
(]Maa©s/cm @ 25feC) 

r^.^iZ 

^ . 3 ^ 

Si. ^ 3 

^ . 3 4 

a.^:x 
****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ******* 

o'^'^i 
ELD EQUIPME 

l ^ . ^ \ 
NfT Q/A AND CAL 

7.M-'2-
IBRATION: Recor 

s^^'L 
ded in field loebook 

Txirbidity 
(NTUs) 

> /c>o 

4<?.^ 

/ o . 4 

/ . •/ 

(9.7-

*********** 

(D.-?-

ELD 



FIELD SAMPLE DATA SHEET 
PROJECT NAME: MOUAT NPL SITE 
PROJECT NUMBER: a \ \ ^ 

Page_a_of_ /o . 

• • - ^ : * * * } t ! * l ^ ^ : t f ) l F i i : * < ^ i t : * * * * * * * * * * * * * * * * i l f * * * * * * ^ i i ' * * * * * * * * * * * ! t : * * * * * * * ^ 

\v -.X.L/STATION R M \ S - Z 

SAMPLING PERSONNEL ^ f < f / \ . 
_DATE )-X- >?- ia3 ARRIVAL TIME o S S ^ ^ 

WEATHER CONPmONS lO ^t^d^ ^ ^ S " ^ f 

P U R G E DATA: 
PURGE METHOD 
START PURGING 
PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

1 )Time.o^atejOQ^iw 
2)Time Rate 

0 ^ 3 8 

WELL DEPTH. 
DEPTH TO WATER_ 

COLUMN HEAD_ 
CASING DIAMETER_ 
3 WELL VOLUMES 

n,7-

TOTAL PURGE VOLUME 5*0 ~h 

Ft 
11.14 Feet 
l-.^Ki, Feet 

- ^ Inch 
? • ? ? Gal. 

Gal. 

S A M P L E DATA: 

SAMPLE ID SAMPLE* 

^y\\<>'~L'o\ 

R j A \ ^ - l - o ? 

fl-:,-, ' 

h ^ X V ^ 

G^^-L'YK 

TAG# 

\x^liioQt 

1 0 ^ U \ 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

y 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Or. 

F I E L D PARAMETERS: 

ilME 

o 9 / 7 -

6 9 : 1 a . 

o ^ r Z ^ 

0 - 7 3 ^ 

o^-h^ 

TEMP 

\ : ^ . ^ \ 

I^ .U^ 

0 . L. to 

i;5i,u7-

y - s - u ^ 

pH 

"^«4 
I r M l . 

• r \M\ 

^ , 4 \ 

^,41 

SPEGim: CONDUCTANCE 

• 

S '̂M:! 

Q.«fl 

^ \ 

^ . H l 

Turbidity 
(NTUs) 

> <'oo 

5V.2 

^ , / 

^ , : ^ 

4 . 0 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

0?3? \>s. us "?.4\ -^AV H^o 

^lELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
lELD 
'MARKS; U ^ i { AQ^ o . / t / ^-f sr, j i . ^urc.pA L̂  / f > u ^ ^ •6^ c J ^ ^ i ^ t/ f-



FIELD SAMPLE DATA SHEET 'Page_^2_of_rb_ 
PROJECT NAME: MOU.AT NPL SITE 
PROJECT NUMBER: ^ U o 

W ̂ x.L/STATION R K ^ S - I D DATE N^-V^-T^ 'b ARRIVAL TIME 0 ? S 2 . 
S AMPLmG PERSONNEL fe?-tr>j^ WEATHER CONDITIONS P. c \^>.. U ̂ , M-S"'' ^ ^ \j ̂  x-v̂  w\lTik̂  

PURGE DATA: 
PURGE METHOD 
START PURGDNTG 

PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 
l o lO 

a.o GPM 
1 )Time/a t^ Rate.^ -^^^^ 
2)Time ;Rate 

WELL DEPTH. 
DEPTH TO WATER_ 

COLUMN HEAD_ 
CASING DL\METER_ 

^ ^ • Z c ? Ft 
"^-bo Feet 
y.fco Feet 
a Inch 

3 WELL VOLUMES V.fe? Gal. 

TOTAL PURGE VOLUME 6o-P Gal. 

SAMPLE DATA: 

SAMPLE ID 

| ^ K \ S - \ 0 - o ^ 

' R K \ S - t o - c Z 

ll--

SAMPLE# 

.. . 

Gi^2-*i{0 

TAG# 

/O 3 b " 2 ^ 

I o ^ < o 3 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

V ^ 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

• 

Dissolved Cr. 

Total Cr. 

FIELD PARAMETERS: 

TIME 

1 t o l(^ 

/ o 2 2 . 

/ o z ^ 

/ 0 , l * ^ 

/ o ^ / o 

TEMP 
(°C) 

I ^ , 1 ^ 

\ : i . ' 5 ^ 

C J . ^ ^ 

/^ . r5g 

\ ^ . < - o 

pH 

•^.-^9 

^ - 3 ( . 

• ? . \ ^ 

>.3(b 

^ . 3 ( ^ 

SPECMC CONDUCTANCE 
(MSros/cm @ 25^C) 

:i .5-<i 

.ID.."?^ 

^ . •>;^ . 

5.5"^ 

^-s-u 

Turbidity 
(NTUs) 

" > y b t a n 

/ 57 -

M/.l 

? J 

^ . ? ^ 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

1 /©Yo l -a .Utj l ^ - l i ^ ^.5"C. ^.3=?-
.̂LD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 

S:LD 

4ARKS; VA:̂ »\\ VA-2,0 Nf̂ y>̂  A\rA-v^ ^ ^Oi -c^^^ v<i.(p\jm^ 'i't> cJecvNA u p. 



Page_i£_of_yj FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

PROJECT NUMBER: -̂ i h O 

.. -.LL/STATION ^ M \ S - g DATE | ^ - i > - o 3 ARRIVAL TTME / o S 3 

SAMPLING PERSONNEL (a -P- S / \ WEATHER CONDITIONS R c U o a v j ^ ^5"°^^ j t<tervy u^\mc 

P U R G E DATA: 

PURGE METHOD 

START PURGING 

PURGE RATE 

R A T E CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

1 1 0 " ^ 

3 . 0 GPM 

1 )Time //2?Rate <:aV~v% 

2)Tiriie Rate 

) 1 3 0 

WELL DEPTH. 

DEPTH TO WATER_ 

COLUMN HEAD_ 

CASING DL\METER_ 

3 WELL VOLUMES, 

/ ^ ' g t . Ft 

'?,/-=r Feet 

^ . L ^ Feet 

J i Inch 

• 3 . ? - ^ Gal. 

TOTAL PURGE VOLUME ^ O -h Gal. 

S A M P L E DATA: 

SAMPLE ID SAMPLE* 

R M A V S - O ^ 

R M I S - ? - O ' L 

\\~ 

G.\^i l^\ 

G^y^Z'SV 

TAG# 

) c i 3 l p ^ 

\o-2>L5< 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

y 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

F I E L D PARAMETERS: 

TIME 

/I o l -

n i x 

i n i -

f / 1 . 1 

/ /z> 

TEMP 
(°C) 

n.<^D 

i l ^ O 

\ K S I 

n.S\ 

w.si 

pH 

"?>4o 

• ? - ^ 1 

1 - . ^ ^ 

-^.M-o 

1-31 

SPECffIC CONDUCTANCE 
(&os/cm @ 25a:c) 

^ . 5 ^ 

/"5.4 0 

as?-
P.^f 

P . 3 ^ 

****************** i^iNAI. FIELD PARAMETERS PRIOR TO SAMPLING ******* 

l^-LI- \ |v%l ?-3^ ^ . ^ ^ 

Turbidity 
(NTUs) 

> ^ 0 0 

/3.1-.Z 

(4;^ 
^ - 2 ^ 

3 . 3 0 . 

*********** 

3 , 3 0 

^lELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
l E L D 

l^MARKS; W'i^Al t4->.0 y j f r j ^ ^ r t ^ ; c.^t^-pA w f v n ^ / o C /rff^ Uj^-



Page_£l_of_,̂ ^̂ i_ FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

p-R QJECT NUMBER: "SL VIQ 

\ . _i.L/STATION / A \ 5 ~ ^ - i 3 DATE i a . - \ > - t N ^ ARRTVAL TIME U M-^ 

SAMPLING PERSONNEL 4 P - 3">̂ V WEATHER CONDTTIONS /A, ? Q f> v^^, "fS ° f̂  M e r̂ ^ v^ Ivi dvj 

PURGE DATA: 
PURGE METHOD 
START PURGING 
PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

^ \ ^ \ 

" l̂.O GPM 

1 )Tinieia3iRatej<2.Sl^»«^ 

2)Tinie Rate 

\^33 

WELL DEPTH. 

DEPTH TO WATER_ 

COLUMN HEAD_ 

CASING DIAMETER. 

3WELLV0LUMES_ 

3 . 5 . J o Ft 

? - . o ? Feet 

]'k^%'^ Feet 

Si Inch 

9.3i 1 Gal. 

TOTAL PURGE VOLUME 'TfO-t- Gal. 

SAMPLE DATA: 

SAMPLE ID SAMPLE # 

M \ 5 - M e - b \ 

A\\5-*+]5'o2.. 

5-M-G-e3 

|r .-oS-'^6-o4-

fcui^S^ 

Gruja%2.. 

^ v o a ^ 3 

6ua-^83 

. TAG# 

lo3<e(p 

| 0 3>^> 

l o 3 t S 

| 0 3 ( ^ = \ 

VOLUME 

1 Liter 

1 Liter 

)5f 

)£• 

CHECK IF 
FILTERED 

v-
v^ 

PRES. 

HNO3 

HNO3 

^ A / 0 3 

Ht\}03 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

^ \ s s . Cr. 

'-fZ-\c.\ C r . 

FIELD PARAMETERS: 

TIME 
1 

1 WSS 

^ z ^ > 

\ -^ \<^ 

\ ^3 i3 

l^^ l 

T E M P 

i-:^.,^^^^ 

W.s-^ 

l a . S R 

I^^L.'n'i 

U.(*o 

pH 

-l-r>2. 

^ - t u 

-?. '4M' 

l-.^H 

SPECffIC CONDUCTANCE 

:i. '54 

^ • S Z , 

; i . 5 2. 

::).c;( 

SSI. 

Turbidity 
(NTUs) 

> /«=o 

v^?.? 

/? ,2L 

Vf.o 

^ ^ • Z 
' ' ' . ; • • 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

V ^ ^ \ 

^LD EQUIPME 

{"^^^0 

VT Q/A AND CAL 
T-H^ 

IBRATION: Recor 
:P.^2. 

ded in field logbook 

' . ^ ^ ^ 

ELD 
VIARKS; IOPA^ b<2,o v e r ^ r\\<-\->^ -. j . ' j -<^j>Jy us / f>^r^^ 4-^ <• l^r.-n s ^ 



Page i, of__A°_ FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

PT? QJECT NUMBER: i^ \ I n 

Vv „^L/STAT[ON R y W ' b ' - t i 

SAMPLING PERSONNEL fe<^-c?J^^ 

DATE l&>."l-^'C^3 ARRIVAL TIME \ 3 ^ "^ 

WEATHER CONDITIONS ^ , •5onr>>j. 4-S^f^ ^ xo ; V7 Au 

P U R G E DATA: 

PURGE METHOD 

START PURGING 

PURGE RATE 

RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

t ^ 2 . \ 

1.5i> GPM 

1 ')Tune\^5'l Rate ^ SLJL^U^ 

2)Time ^Rate 

WELL DEPTH I ^ . S g Ft 

DEPTH TO WATER %.t^\ Feet 

COLUMN HEAD <?. 1.L Feet 

CASING DIAMETER ^ Inch 

3 WELL VOLUMES ^ . S * / Gal. 

TOTAL PURGE VOLUME *f^ Gal. 

SAMPLE DATA: 

SAMPLE ED SAMPLE # 

R'SV'S-l -ct 

1 RAAvS--i ' ^ ^ 

I - -

6 u i ^ ' S l o 

& u i 3 S ( f i 

TAG# 

lo3>^H 

\ ^ i > ' \ ^ 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

V ^ 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

F I E L D PARAMETERS: 

i'lME 

\ ^ ? . > 

13>3^ 

H.^-^^! 

H.H-^ 

\3>^l 

TEMP 
(°C) 

l3 . - i r t 

1 ^ .«=< 1 

13-^to 

\ - ; ) < ^ > 

|-S.^> 

pH 

1.-S.-2-

T - . : L Z . 

^ • - i - i 

-?- .^o 

'?.:x» 

SPECffIC CONDUCTANCE 
(mSmos/cm @ 25KC) 

S),-^^ 

^ . ^ « ^ 

"S.^*^ 

a.^r^ 

;>. 31 

Txirbidity 
(NTUs) 

7- / 0 C 

S''3.S 

3<o.'*:i 

. 5" J X . ' 

^ • • ^ 3 ' 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

\ \ % \ \ > - ' l > - ^ • x . \ 5L.3\ ;i.^3 
ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
ELD 

>^ARKS: U^e,v\ sAi^O s{o.>c\\̂  A ' ^ v V y ^ ^ur<:^gA o^ | ^^^^^p -Vo r.\f>.ri>A Of?. 



Page_2_of. / i2_ FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 
P " QJECT NUMBER: 9> I I 0 

Vv £,LL/STATION W - A ^ DATE i a ~ 1 ^ - b 3 ARRIVAL TIME \*\'Q,H 
SAMPLING PERSONNEL 0 ^ ^ - T A K WEATHER CONDITIONS P. cli^v^A-^ ) v;^\ v̂ A ĵ j V-5°f 

P U R G E DATA: 

PURGE METHOD 
START PURGING 
PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

Am. 
0 ,^ GPM 
1 )TinieH31 Rate-C^V^ 
2)Tune Rate 

\^ -^3 

WELL DEPTn /O. /O Ft 
DEPTH TO WATER 'sr.'s?- Feet 

COLUMN HEAD 7.-2-3 Feet 
CASING DL\METER V Inch 

3 WELL VOLUMES ^ , V / Gal. 
TOTAL PURGE VOLUME /O -̂  Gal. 

SAMPLE DATA: 

SAMPLE ID 

[ \AA- \V-C .» 

vc,- \v- ©"i-

II . 

SAMPLE* 

G v ^ a ^ ^ 

G v o ^ B ' ^ 

TAG# 

l C i i > C ^ 

i c ^ ^ P i -

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
Fn.TERED 

v / 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 
' 

F I E L D PARAMETERS: 

TIME 

\ ^ \ ^ 

( « 4 \ ^ 

i ^ a i ^ 

\ '^Zl-

\^z\ 

lEMP 
(OC) 

\ s > . a ^ 

\ Si-z-b 

\lL.'^^^• 

^ ^ . 3 b 

U . 3 8 

pH 

-^^u 
^ . ^ < 

^ ^ 3 ^ 

- ^ . ^ - D 

^ . 3 4 

SPECffIC CONDUCTANCE 
(ffl^es/cm @ 25KC) 

^ , M - o 

5 ) .3S 

^ . M 5 

S, M-O 

' ^ . ^ ^ 

• - I 
Turbidity 
(NTUs) 

> / o o 

^ : > . . l 

S'.i3> 

(.Hi 

o.t^'2> 

****************** FBVAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

\ ^ i ] i ^ ,^% l-.^H ; i . 3 ^ 0.t^"l5 

ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
"ELD 
MARKS: UWW^^ \| <L<>v4 (L\ r4-\| - Veev] bvyNall Q.ty>&>̂ <̂T t>-̂  S.4t\ft̂ ^A\ xv̂  UaaoVer» uoq^<ol( 



Page_5_of_Z£L. FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

PP QJECT NUMBER: ^^WQ 

\v^^L/STATION M \ S ~ IIT^ ^DATE i ; ^ - 1 > - ' ^ 3 . A R R T V A L T ] M E _ _ V ± ± ^ _ _ 

SAMPLING PERSONNEL fa^^-J^y^ WEATHER CONDmONS »WsV-l-̂ .5'vi.>^^K. » - ^ j V^"IV7AM 

P U R G E DATA: 

PURGE METHOD 

START PURGING 

PURGE RATE 

RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

^ .0 GPM 

] ̂ Time 151') Rate <5>%^m 

2)Time ^Rate 

lS2o 

WELL DEPTH 5^^^*f 

DEPTH TO WATER 

Ft 

1->^ Feet 

COLUMN HEAD )> . (^ '2 - Feet 

CASING DL\METER ^ Inch 

3 WELL VOLUMES. 

TOTAL PURGE VOLUME 

^. (o 'L Gal. 

Gal. 

S A M P L E DATA: 

SAMPLE ID 

/•^vs-nc-ot 

/vv\S-\l>fi-oZ-

1 - ^ 

SAMPLE* 

Gv^a'ss 

GuiX^fV 

TAG# 

1 0 3 - ^ 9 

\o'^l-'=i 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

V ^ 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr, 

F I E L D PARAMETERS: 

TIME 

m-s^ 

l'=.o4 

l - T D ' l 

\ ^ \ ^ 

I S I ' I 

TEMP 
(°C) 

1:5.(o3 

\-:)..u'b 

Q . m -

(-21, U - ^ 

\'^.^4-

pH 

- ^ . \ < ^ 

• ^ , ^ ^ 

- 1 - 3 ^ 

-7.^5^ 

^ . ^ < z 

SPECffIC CONDUCTANCE 
(fflfflfeos/cm @ 25KC) 

X l ^ ^ ' 

7:5.1. ^ 

r- : i .u< 

:^.c,i^ 

a.(.^ 

Turbidity 
(N'lUs) 

> / O O 

,2^<^ 

8,*? 2 . 

/.pa-

0 . 3 \ 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

\^ \H l ^ . G > ^ > . 3 ^ •SL.to(^ " O . ^ i 

ELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
R:LD 

g-'goorv vj>p 



Page 7 of/ V FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

PROJECT NUMBER; _ _ _ a L L Q _ _ _ _ 

,. ^LL/STATION M y S - S ^ DATE \ : \~ \>-C^3 ARRIVAL ITME /S".? r 
SAMPLING PERSONNEL (kfi-3.^^v WEATHER CONDITIONS P , C - U o c ^ . M-S^F -̂U v-.̂ V̂ oĉ  

PURGE DATA: 
PURGE METHOD 
STARTPURGING 
PURGE RATE 
RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 
^SH4-

^.L> GPM 
1 )TimeJ!M4Rate<^^ 

2)Tin3e R̂ate 

WELL DEPTH 3 '^ ' ^ t^ Ft 
DEPTH TO WATER__S^3^_^eet 

COLUMN HEAD IS.^S" Feet 
CASING DIAMETER ^ Inch 

3 WELL VOLUMES ?. 2,? Gal. 
TOTAL PURGE VOLUME <^€-^ Gal. 

SAMPLE DATA: 

SAMPLE ID 

M\S-?4E>-&\ 

/\\.s-%e.-&2. 

|L_ 

SAMPLES 

C3uOiAS'=\ 

G i o a s ^ 

TAG# 

V o 3 S C i 

\o3)bl 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

y 

PRES. 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

FIELD PARAMETERS: 

i'lME 

\ ' 5 5 D 

\ S S U 

I t o 2. 

I U . O S -

\ l . \ < ^ 

iEMP 
(°C) 

/;?.</ 

v->«^ 
l-s..^*^ 

(^^•? 

/9.«/ 

pH 

i-.c/ 

^ . ^ 1 

•?.M-l 

•:^.f t? 

T-'P^ 

SPECMC CONDUCTANCE 
( a S ^ s / c m @ 251^0) 

^ ,d«^ 

;k.i>^ 

3(.^/ 

c56.^ 

s/fc'T 

Turbidity 
(NTUs) 

> / d O 

4̂ S=, / 

J ^ . l 

3 4?-

0 . 3 ( 

****************** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ****************** 

ii*m / a - ^ / ?.H^o <3.4? 0 l i 

TELD EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
lELD 
SMARKS: ^c J^e i ^ V-grs< ^-QrVa^A s 5^r<^a-A ' ^ l P^̂ rr̂ P Vo CUOA-V ^ J 3 . 



Page_/o_of__Ao. FIELD SAMPLE DATA SHEET 
PROJECTNAME: MOUAT NPL SITE 

PROJECT NUMBER: 

JLL/STATION W - \ 3 DATE l X - l ^ - a 3 

SAMPLING PERSONNEL (T-tP - " J A ^ 

ARRIVAL TIME ] L ^ Q 

WEATHER CONPrnONS /Aasfl^ C i o o c ^ j V - o " ^ /£• ^re-^ 

PURGE DATA: 

PURGE METHOD 

START PURGING 

PURGE RATE 

RATE CHANGE 

SAMPLE TIME 

Grunfos RediFlo 2 

•ki^i 
•S.Q GPM 

1 )Timei5t iRateO%rA 

2)Time Rate 

WELL DEPTH <̂  . 3£> Ft 

DEPTH TO WATER ^><D3 Feet 

COLUMN FEEAD /. ̂ T " Feet 

CASING DL-yvIETER Q > V Inch 

3 \^^LL VOLUMES g ? . S ^ Gal. 

TOTAL PURGE VOLUME /<^0 Gal. 

SAMPLE DATA: 

SAMPLE ID 

U>-\'»>-o\ 

\ 0 - \ 3 - 0 Z , 
Ir 

li=^_ : — : 

SAMPLE # 

G-v<j>L'=\o 

C r ^ U ^ O 

TAG* 

\ 03 ' 2 'L 

l o 3 ^ 5 

VOLUME 

1 Liter 

1 Liter 

CHECK IF 
FILTERED 

s X 

PRES; 

HNO3 

HNO3 

ANALYSIS REQUESTED 

Dissolved Cr. 

Total Cr. 

• 

• 

F I E L D P A R A M E T E R S : 

J'lME 

it^sa 
l ^ d Z . 

f=?'0(h 

I-^-ITN 

l^iO^ 
* * * * * * * * * « * * * ^ 

î t*^ 

TEMP 
(°C) J 

IK^> 

W . R ^ 

1 ) ^ % ^ 

\ U ^ § 

l\.S:> 

pH J 

l-."bH-

•?.^-5 

^,3>4 

>.S4 

SPECffIC CONDUCTANCE 
(-ffi^ies/cm@25^C) 

: ; i . ^ ^ 

s. 5 3 

^ < . S i 

^ . 6 3 

D^So? 

**** FINAL FIELD PARAMETERS PRIOR TO SAMPLING ******* 

\L%9' 7,3lf ^ . 5 3 

Turbidity 
(NTUs) 

3 .̂1 

/S.^ 

4</S 

X / / 

^ . ^ ^ 

*********** 

<^.^9 
^ L D EQUIPMENT Q/A AND CALIBRATION: Recorded in field logbook 
a:LD 
MARKS: \ 0 ^ l ( AS e U K<r./wA A UG uo/ye-v^vj Vy-Vl Ip sAcr^ct i ̂ 0) uNoJ~g-0. VQ V̂A 

.̂̂ ^̂ gVA 'i«; ghoA ^ rgjV-ei l'.«^^A t ^ / ^ w p . o'^cA- ^ o kg j ê V p^im/^ 'i '\sAts^ot.V^; 

w>.\g.V\ -^-Wtfb s \ - ^ r £ OS:VT>P •AiQ.3 tfvra I &yiQP r v^S^.^^. '• • 

file:///0-/3-0Z


APPENDIX C 

TOTAL CHROMIUM 
CONCENTRATIONS VS. TIME FOR NON-NETWORK 

GROUNDWATER MONITORING WELLS 
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APPENDED D 

DISSOLVED CHROMIUM 
CONCENTRATIONS VS. TIME FOR NON-NETWORK 

GROUNDWATER MONITORING WELLS 
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APPENDIX E 

LABORATORY REPORTS 



•-wivvt 
E N G I N E E M N G • ^ ^ H B 

TREC - Vlouat 
Dissolved Metals 
HKMBa 
Results 

tch No.: 6231 
n |.ig/L 

SAMPLE 
ID 

CRDL 
IDL 

031218ff004 
031218f'005 
031218F'006 
031218F'007 
031218F'008 
031218FP009 
03121 
03121 
03121 
03121 
03121 
03121 
03121 

8F'01 
8F'01 
8F'0 
8F'01 
8F'01 
8F'01 
8F'01 

0 
1 

12 
3 
4 
5 
6 

FIELD: 
ID 

GW278-
GW279-
GW280-
GW281-
GW282-
GW283-
GW284-
GW285-
GW286-
GW287-
GW288-
GW289-
GW290-

121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 

10.0 
8.8 

8.8 U 
48.8 

8.8 U 
22.7 

8.8 U 
14.0 
8.8 U 
8.8 U 
9.2 B 
8.8 U 

22.7 
29.5 

8.8 U 

DfecZCb 

HKM Laboratory Reviewed by 



E N G I N E E t I N G T i ^ ^ B B 

D2(C. 2ot?5 

TREC - Vlouat 
Total Metals 
HKM Batch No.: C5700 
Results 

SAMPLE 
ID 

CRDL 
IDL 

031218Ff004 
031218P005 
031218P006 
031218P007 
031218P008 
031218IP009 
03121 
03121 
03121 
03121 
031218[p014 
03121 
03121 

n|ag/L 

8P01 
8P01 
81^01 
8P01 

8P01 
8P01 

• -L '-K. . , . . .=1*?;%^^, . • • v i m 

GW278-
GW279-
GW280-
GW281-
GW282-
GW283-
GW284-
GW285-
GW286-
GW287-
GW288-
GW289-
GW290-

121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 
121703 

10.0 
8.8 

8.8 U 
43.9 
14.5 
17.9 
8.8 U 

17.4 
8.8 U 
8.8 U 
8.8 U 

13.9 
22.3 
31.1 

8.8 U 

HKM Laboratory Reviewed by 



Hiivt 
E H G i N E E R I N G ^ . M ^ m m m 

TREC - Mouat 
QA/QC SUMMARY 
HKM Batch No.: 6231 
Results n [xglL 

SAMPLE 
ID 
CRDL 
IDL 

LRB 

QCS 
QCS Tribe Value 
% RECOVERY 

031218lf004 
031218IP004R 
RPD 

031218f004 
031218P004A 
Spike True Value 
% RECOVERY 

GW278-121703 
GW278-121703R 

10.0 
8.8 

506.53 
500.00 

8.80 U 
9.20 B 

•Ult;^:,:"'^"-*: %iM-'-:m-^mi 
GW278-121703 
GW278-121703A 

8.80 U 
1023.67 
1000.00 

olMji;jl.;.''Ivi»!ii;iHil 

hec. Zoos 

HKM Laboratory Reviewed 



•Myt 
E N C 3 I H E E R I N G • i f l M B ^ M i 

Wc. ,3 

TREC-
QA/QC 

VIouat 
SUMMARY 

HKM Batch No.: C5700 
Results 

SAMPL 
ID 
CRDL 
IDL 

PB 

031218P004 
031218 
RPD 

In |.ig/L 

LCS 
LCS Jx\k 
% RECOVERY 

e Value 

P004 
'^0043 

e Value 

031218 
031218 
Spike 
% RECOVERY 

Tu 

'004D 

FfiiilU: 

10.0 
8.8 

•••j:j®-^-.'^Si^'^^ii 

GW278-121703 
GW278-121703D 

405.57 
400.00 

8.80 U 
8.80 U 

' ' • ' ,W\0WM 

GW278-121703 
GW278-121703S 

8.80 U 
204.70 
200.00 

HKM Laboratory Reviewed b y j 



E N O I N E E R P N G 
CHAIN Oh CUSTODY 

F«^5* ^ 
A / 

PROJECT ID 

I* AA o o i\-V - ^ -

LABORATORY PERFORMING ANALYSIS 

SAMPLERS 

^ , ^ 

(Signature) 

\ ' ( ^ 
Sy^MPLEID LAB ID DATE TIME 

+ 
3 

? U 

ANALYS S REQUESTED REMARKS 

• • • * . : . 

1 0 3 58_ Go/̂ i n-i.;u fc l • ^ j I:LII7/C>3 o^y-0 X ^Z/^/^fio^ 
__j.o.35:i X / 

l o b '"O G//.-^7^L^/yt'^ o7 .3g X /ms: 
/ 0 3 ^ X 
/ o 3 faol •:/?/?. Ut-r/6^' Z ^ I 0 4 Z . X hooi^ 

i < ^ y i R X "% 

/ o3 fe»^ /^//..-v w / -<'//V < K 3 0 > ^ z /f-:?6- T' 

/Q.^fa$' 

IJO:; k44_Li i i i l .Sl i i . /3 .33 X ihoj^ 
y_£Ui^i. A 
lD_2LkJ5Liiz^:Z. ±A i_ i . 1^38- X /"^-^^:-7 

UL2j(i.J_ X 
JLa .iJL^Jjki-^ZhL J2?Oj_ i^se X Po/o 
lo_2i3d-

M X 
RELINQUISHED 3Y (Signature) 

PRINTED 

RELINQUISHED 3Y (Signature) 

PRINTED NAME 

REUNQUISHED 

PRINTED NAME 

DATE TIME RECEIVED BY (Signature) 

COMPANY 

DATE TIME 

ATE 

^-100} 
TIME COMMENTS 

RECEIVED BY (Signature) 
tOf^A^ 

COWPANY^ 

COMPANY PRINTED NAME 

3Y (Signature) DATE TIME RECEIVED FOR LAB BY (Signature) 

COMPANY PRINTED NAME 

DATE 

COMPANY 

TIME 

DATE TIME 

COMPANY, 
H K M Laboratory Serv ices 

P. O. Box 3588 But te, MT 59701 
PH; (406) 494-1502 / FAX: (406) 494-1673 



i 
< 

.PROJECT ID 

LABORATOR 

SAMPLERS( 

^ 

S/ 

\ o 
\ o 

\o 
l o 

/ c 

/ c 

/ o 

\ o 

\ G 

I c 

l o 

. \ o 
'\ 

RELINQUISHER 

PRINTED NAME 

RELINQUISHED 

PRINTED NAME 

RELINQUISHED 

PRINTED NAME 

^ 

CHAIN 0 

) A - r 
/ PERFORMING ANALYSIS 

Blgaatui'e) 

3 

iMPLE ID 

^^z ,a^u j ^ ' . 
3 > l - 3 

'^'^-'^Guv.^u^' 

•b1-5> 

3^U> a ( U ^ , \ y 

3>1-1-

l> '^Sr.^ , /y , .J i 

3 1 - ' ^ ^ 
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