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1.0 INTRODUCTION 

This document presents the Cleanup Plan (Plan) for the Elmo Cash Store in Elmo, Montana.  AMEC 
Geomatrix, Inc. (AMEC) prepared this Plan on behalf of the Confederated Salish and Kootenai 
Tribes (CSKT).  Past investigations identified volatile petroleum hydrocarbons (VPHs) in soil and 
groundwater and lead in groundwater associated with a historic leaking underground storage tank 
(LUST) at the site.  The preparation of this Plan and the subsequent remediation of the Site are 
being paid for using an Environmental Protection Agency (EPA) Brownfield Cleanup Grant.  This 
Plan was prepared to satisfy the requirements of the Cleanup Grant.  

1.1 Background and General Site Description 

The Site is located at 77070 Highway 93 North in Elmo, Flathead Indian Reservation, Montana 
(Figure 1).  The legal description for the Elmo Cash Store property is: Tract A of Amended Plat, 
Lots 12-16, Block 12 of the Townsite of Elmo, Montana.  The Site is currently unused and includes a 
one-story wood building (Elmo Cash Store) and three outbuildings.  Site boundaries include U.S. 
Highway 93 to the west; residential development to the north and east; and undeveloped land 
owned by CSKT to the south (Joseph Allotment).   
 
The Site was reportedly used as a gas station and store beginning in the 1920’s.  As shown on Figure 
2, two fuel dispensers were located to the west of the store building.  Two former gasoline 
underground storage tanks (1,000-gallon regular gasoline and a 500-gallon unleaded gasoline) were 
located immediately south of the store building.  An existing gasoline underground storage tank 
(UST) is currently located in the same location as the former gasoline USTs. The current UST has 
one 4,000-gallon and one 8,000-gallon compartment.  Both compartments were apparently drained 
and locked (Maxim 2005).  Contamination was originally discovered on December 29, 1994 during 
the closure of the former USTs.   

1.2 Topography, Geology, and Hydrogeologic Conditions 

The Site is located on gently terrain that slopes toward Flathead Lake, approximately 1000 feet east 
of the Site.  Surface elevation for the Site is about 2,912 feet above mean sea level (Maxim 2005). 
 
Bedrock in the area consists of Precambrian sedimentary formations of the Belt formation.  Flathead 
Lake is thought to have been formed when a large mass of stagnant ice from the last ice age melted 
and left a depression in the deposits of glacial sediment that filled the valley floor (Atlatl, Inc. 1999). 
 
Lithology at the Site is characterized by fine-grained soils with inter-dispersed gravel and cobbles to 
a depth of 170 feet below ground surface (bgs).  Groundwater has been observed by AMEC within 
discrete zones at the following depths: 6-12 feet bgs, 25-40 feet bgs, and 65-68 feet bgs.  The 
groundwater flow direction is east to southeast toward Flathead Lake in the shallow aquifer.  The 
regional drinking water aquifer is located at approximately 165 feet bgs.  Flow in the deeper regional 
groundwater aquifer is unknown.  Additionally, groundwater on the former Elmo Cash Store 
property and adjacent property is not used. 

1.2.1 Groundwater Well Survey 

AMEC conducted a groundwater well survey using information from the Montana Bureau of Mines 
and Geology (MBMG) Groundwater Information Center (GWIC) and through interviews with 
CSKT personnel knowledgeable of the water system in Elmo.  Two wells were identified in a 
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quarter-mile radius of the Site in GWIC.  Table 1 provides additional information about the two 
wells within the quarter-mile search radius. The well locations are shown on Figure 3.  Both wells 
were not field surveyed to confirm their exact location.   
 
AMEC spoke with Tim Moody the project engineer for the CSKT Housing Authority.  He stated 
that CSKT does not provide well information to MBMG for GWIC and does not have a well 
information database.  Therefore, AMEC spoke with Albert Plant, the Community Systems Certified 
Water/Sewer Operator for the CSKT Housing Authority, who has worked in that capacity for 
approximately 25 years.  He stated that all buildings within the quarter-mile area of the Site are 
connected to the Elmo public water supply system.  He stated that the Elmo water system was 
installed in the 1970s.  He began working for the CSKT in the mid-1980s and stated that no 
businesses or residences other than the Elmo Cash Store were located within a quarter-mile area of 
the Site at that time.  He indicated that if any well was installed since he started with CSKT, he 
would know about it.   

2.0 SUMMARY OF INVESTIGATIONS 

A gasoline release was discovered at the Site in December 1994 during the closure of a 1,000-gallon 
regular gasoline UST and a 500-gallon unleaded gasoline UST (Maxim 2005).  These former LUSTs 
were located in the same location as the current UST shown on Figure 2.  Approximately 140 cubic 
yards of petroleum impacted soil was removed for off-site disposal at the time of tank 
decommissioning.  Contaminated soil was reportedly excavated to a depth of approximately 15 feet 
below ground surface (bgs).  At that time, laboratory analytical results of soil samples collected from 
the tank basin showed contamination levels below Montana Department of Environmental Quality 
(MDEQ) action levels.  In 1996, while repairing a damaged water line near the former UST basin, 
CSKT engineers found petroleum hydrocarbon contamination at depths of less than five feet.  Since 
then, six investigations have been conducted to define the extent of soil and groundwater 
contamination near the former fueling system and to confirm or deny the presence of asbestos 
containing material (ACM) and/or lead-based paint (LBP) in structures on the Site.  

2.1 Soil 

A subsurface investigation completed in 1999 by Atlatl, Inc. identified petroleum impacts to 
subsurface soil south of the former UST basin on the adjacent parcel owned by CSKT (Joseph 
Allotment).  Using EPA Tribal Response Grant funds CSKT conducted a Phase I Environmental Site 
Assessment (ESA) in 2005 (Maxim 2005).  The Phase I identified contamination from the former 
LUST as a recognized environmental condition.  Consequently, the CSKT completed additional 
Phase II and Phase III ESAs to evaluate the severity of contamination.  During these investigations, 
subsurface soil samples were collected from soil borings around the former fuel dispensers and 
former UST basin.  In addition, subsurface soil samples were collected during monitoring well 
installation from wells installed further away from the tank basin.  Detailed information about the 
Phase II and Phase III investigations can be found in Geomatrix (2006 and 2007).  Based on the 
results of previous investigations, the CSKT conducted a Phase IV ESA to further delineate 
groundwater contamination, collecting subsurface soil samples from the well boreholes.  A detailed 
report of the Phase IV groundwater investigation is presented in AMEC (2009). 
 
The data collected during the above investigations indicates that subsurface soil is contaminated with 
Volatile Petroleum Hydrocarbons (VPH) including methyl tertiary-butyl ether (MTBE), benzene, 
ethylbenzene, C5-C8 aliphatics, and C9-C10 aromatics at concentrations above the Montana Tier 1 
Risk-Based Screening Levels (RBSLs).  Contamination has migrated to the vacant Joseph Allotment 
property directly south the former Elmo Cash Store property.  Table 2 presents the soil sampling 
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data from all site investigations.  Soil sample locations and concentrations for benzene and total 
petroleum hydrocarbons (TPH) are shown on Figure 4.      

2.2 Groundwater 

Groundwater investigations included the installation of 16 monitoring wells between June 2006 and 
August 2008.  Specific information about each well can be found on Table 3.   Fourteen wells were 
screened to sample groundwater within the shallow clay aquifer.  Three of the wells (MW-7, MW-8, 
and MW-11) installed in the shallow-clay aquifer remain dry and have not been sampled. The 
remaining 11 monitoring wells installed in the shallow groundwater zone are screened at depths 
between nine and 15 feet bgs.  Two additional wells were installed in deeper groundwater zones at 
42 feet bgs (MW-12) and 165 feet bgs (MW-16) in an effort to evaluate the vertical migration of 
petroleum in the subsurface.   
 
Detailed information about the groundwater investigations can be found in the Phase II, III, and IV 
reports (Geomatrix 2006 and 2007, AMEC 2008).  A groundwater potentiometric surface map can 
be found on Figure 5.  It depicts groundwater flow in an east/southeasterly direction.  Groundwater 
analytical results can be found on Table 4. Groundwater is contaminated with VPHs including 
benzene, ethylbenzene, naphthalene, toluene, C5-C8 aliphatics, C9-C12 aliphatics, and C9-C10 
aromatics above the Montana Tier 1 RBSLs.  In addition, lead was detected in one groundwater 
sample (MW-4) at a concentration that exceeds the Montana Circular DEQ-7 groundwater standard 
of 15 micrograms per liter (µg/L).  
 
Figures 6 and 7 illustrate the concentration of benzene and TPH in groundwater.  Contaminated 
groundwater extends to the north, south, east, and west of the tank basin covering an area of about 
nine-tenths of an acre.  The majority of petroleum in groundwater has migrated to the 
east/southeast away from the tank basin in the shallow clay aquifer.  Based on one groundwater 
sample result in deep zones of groundwater, petroleum appears to have migrated to downward to a 
zone of water between 31 and 42 feet below grade, but not to the deeper aquifer used for drinking 
at 165 feet below grade.  Groundwater velocities in the shallow clay aquifer are extremely low due 
to the impermeable nature of the clay.  When sampling groundwater wells screened in the clay only 
a few liters of water can be extracted before the well is purged dry.    

2.3 Asbestos and Lead-based Paint 

The Elmo Cash Store building was reportedly moved to the property during the 1920’s (Maxim 
2005).  To determine the presence or absence of ACM and/or lead-based paint (LBP) associated 
with the building, A.L.M. Consulting Inc., under contract to AMEC, inspected the building in 2009.  
Three building materials were confirmed positive for containing Category 1 (non-friable) asbestos in 
concentrations greater than one percent (1%). ACMs were confirmed in the window glazing, vinyl 
floor tile/mastic in the closet, and rolled roofing (AMEC 2009a). The lead Toxicity Characteristic 
Leaching Procedure (TCLP) analysis result for the anticipated demolition waste stream showed a 
lead concentration of 0.67 mg/L, below the Resource Conservation and Recovery Act limit of 5.0 
mg/L.  Based on the TCLP lead result, the demolition waste stream is not considered a hazardous 
waste and requires no special disposal requirements over and above that of typical building waste 
debris.   
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3.0 SITE CONCEPTUAL MODEL AND REMEDIATION GOALS 

3.1 Regulatory Involvement in Site Cleanup 

Because the CSKT are a sovereign nation, the regulatory oversight of cleanup at the Elmo Cash 
Store Site is the CSKT.  The proposed cleanup was developed to satisfy CSKT and federal and state 
rules, regulations, and guidance concerning releases from underground storage tank regulations.  A 
summary of the environmental requirements, criteria, and limitations (ERCLs) for this project and 
how these will be met by the proposed remedial action are provided in Appendix A.  
 
In Montana, the MDEQ only regulates sites on reservations that are non-Indian owned fee-lands, and 
the Elmo Cash Store property and adjacent impacted property are owned by the CSKT.  Because 
CSKT is using EPA Brownfield funds to complete the cleanup, EPA is reviewing the proposed plan 
and offering guidance with respect to cleanup of the Site; however, EPA is not formally regulating 
the site or approving the cleanup plan.   

3.2 Site Conceptual Model of the Contamination 

3.2.1 Subsurface Soil   

Subsurface soil contains the following VPHs above remediation goals: MTBE, benzene, ethylbenzene, 
C5-C8 aliphatics, and C9-C10 aromatics. Soil concentrations are shown in Table 2.  Releases of 
gasoline from the USTs have migrated from the tank basin in the subsurface soil.  The presence of 
sand and gravelly clay lenses in the predominantly silt/clay soil may have allowed gasoline to migrate 
from the tank basin. The majority of the gasoline has migrated to the north, east, and south. Figure 4 
shows the approximate lateral extent of subsurface contamination, and Figures 8, 9 and 10 depict 
lithologic cross sections of the Site.  The predominant movement to the east and south is likely 
indicative of migration in groundwater, as groundwater flows in this direction in the shallow 
groundwater system.  Movement of fuel to the north, counter to the flow of groundwater, may be 
associated with the presence of permeable lenses of soil and/or migration along the former water 
line corridor that was abandoned by CSKT in 1996.  During the relocation of a water main that runs 
north/south west of the former Elmo Cash Store building (Figure 2), the CSKT engineer noted that 
soil was contaminated in the original water main location (excavated and hauled off site), but did not 
note contamination in the new water main location installed 10-15 feet west of the original line 
(Appendix B). 
 
In the former fuel dispenser area, the subsurface soil contamination appears to extend to at least 
eight feet bgs, with one lens at 3-4 feet bgs and another at 6-8 feet bgs.  In review of well logs and 
soil and groundwater data, it appears that subsurface soil contamination outside the tank basin 
extends to the north, east, and south from approximately 8 feet bgs to 15 feet bgs.  It does not 
appear that the subsurface soil contamination extends west to Highway 93 based on soil boring data 
and observations made by engineers during reroute of the water line.  Petroleum contamination 
associated with the leaking UST system has migrated beneath the store building, and soils beneath 
the building are a source of petroleum contributing to groundwater impacts.  Under the former 
Elmo Cash Store building and near wells MW-5 and MW-13, the subsurface soil contamination 
appears to extend to at least 17 feet bgs.       

3.2.2 Groundwater 

The lateral extent of impacts to the shallow groundwater is well defined by the monitoring well 
network at the Site.  VPHs, including benzene, ethylbenzene, naphthalene, toluene, C5-C8 aliphatics, 
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C9-C12 aliphatics, and C9-C10 aromatics above Montana Tier 1 RBSLs are present to the north and 
west of the former Elmo Cash Store building and extend to the south onto the adjacent Joseph 
Allotment.  Figures 6 and 7 show the approximate extent and the concentrations of benzene and 
TPH in groundwater, respectively, and groundwater concentrations are also shown in Table 4.  The 
shallow groundwater plume covers an area of approximately nine-tenths of an acre.  The highest 
concentrations of petroleum constituents in groundwater are found in MW-3, directly south of the 
tank basin.  Lad was detected in only one monitoring well (MW-4) downgradient of the source area 
at a concentration slightly above the DEQ-7 standard.  
 
The southern and eastern extent of petroleum impacts in the shallow groundwater are defined by 
the absence of groundwater in wells MW-7, MW-8, and MW-11.  The lack of shallow groundwater 
southeast of the source area may be indicative of several different factors.  Drought in Montana 
over the past 10-15 years may be affecting the amount of water in the shallow aquifer.  Atlatl, Inc. 
(Atatl, 1999) reportedly found the same lack of shallow groundwater southeast of the tank basin in 
1999.  Shallow groundwater may be discharging to zones of deeper groundwater between the tank 
basin and the location of wells MW-7, MW-8, and MW-11.  The presence of groundwater in well 
MW-12 screened from 31-41 demonstrates there are deeper zones of groundwater directly south 
of the tank basin (Figure 2).  Wet soil also was encountered during drilling of the deeper monitoring 
well MW-16 located between MW-7 and MW-8 from 66-67 feet below ground surface.  
Fortunately, there was reportedly no evidence of soil staining or hydrocarbon odors at this depth 
(Geomatrix 2007). The lack of groundwater may also be reflective of the time of groundwater 
sampling, although sampling has been predominantly completed in May and June when seasonal highs 
in groundwater elevations of the shallow aquifer are expected.  Regardless of cause, measuring for 
the presence of groundwater in these dry wells should continue as part of the groundwater 
monitoring program for the site.      
  
VPH constituents have been detected at levels above Montana Tier 1 RBSLs in deep monitoring well 
MW-12 which was installed to a depth of 40 feet bgs near the original source area (Figure 6).  This 
indicates that impacted groundwater has migrating vertically below the shallow groundwater zone in 
the vicinity of the tank basin.  The vertical migration appears to be impeded by a confining layer 
between the shallow groundwater 6-15 feet bgs and the deeper zone of groundwater at 40 feet bgs.  
This is evident in that benzene was the only petroleum constituent found in groundwater from 40 
feet bgs and its concentration was an order of magnitude below benzene detected in the shallow 
aquifer near the tank basin.   

3.2.3 Conceptual Exposure Model 

In accordance with DEQ guidance, a conceptual exposure model was developed to assist with 
remedy selection.  The conceptual exposure model assumes no remediation will be completed and 
is based on the anticipated reuse of the site.  The site and the adjacent Joseph Allotment where 
contamination exists are not zoned. CSKT intends to redevelop the Elmo Cash Store property 
commercially. The Joseph Allotment property may be developed for commercial and/or residential 
purposes.  Based on the proposed reuse, and without any remediation, construction workers on 
both properties could be exposed to impacted subsurface soil during construction activities in the 
area of soil impact.  Should the building be re-occupied on the Elmo Cash Store property, on-site 
workers may be exposed to vapors in the building from contaminated soil and groundwater beneath 
the building.  Trespassers may also potentially be exposed to vapors in the vacant building.  In 
addition, future occupiers of buildings on the Elmo Cash Store and Joseph Allotment property may 
be exposed to petroleum vapors.  Without remediation of the contaminated soil, contamination 
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may migrate from the shallow aquifer to the deeper groundwater aquifer eventually threatening 
drinking water supplies.    

3.3 Objective of Cleanup 

The goal of the cleanup is to remove subsurface petroleum to protect groundwater quality and to 
eliminate or reduce future health risks to contaminated soil and indoor air to acceptable levels.   

3.4 Remediation Goals 

3.4.1 Remediation Goals and Cleanup Levels 

AMEC proposes soil and groundwater remediation goals for the site in accordance with MDEQ 
guidance (MDEQ 2007a), which requires consideration of Montana’s Tier 1 RBSLs and DEQ-7 
groundwater standards. Table 5 shows the remediation goals for soil, groundwater, and indoor air 
of future buildings at the site.   
 
The remediation goals for VPHs in soil will be MDEQ Tier 1 RBSLs for subsurface soil.  These 
numbers were developed by MDEQ using chemical fate and transport modeling and are considered 
to be protective of groundwater quality and direct contact exposure.  Tier 1 RBSLs are available for 
all of the VPHs detected at this site for both subsurface soil and groundwater.  DEQ has updated 
the RBSL tables but has not yet posted that information on its website.  Appendix C contains a copy 
of the updated RBSL tables provided by MDEQ.   
 
Other than VPHs, lead is the only other contaminant of concern detected above the MDEQ-7 
groundwater standard.  The DEQ-7 groundwater quality standard of 15 micrograms per liter (µg/L) 
will be the remediation goal for lead in groundwater, which also is the EPA maximum contaminant 
level in drinking water.  
 
The remediation goal for indoor air of future buildings will be EPA Target Screening Levels for 
Indoor Air for individual volatile gasoline constituents (EPA 2002), and the Massachusetts 
Department of Environmental Protection (MDEP) soil gas screening levels (MDEP 2002) for volatile 
petroleum fractions (MDEP 2002).  Remediation goals are included in Table 5.  As indicated in 
guidance (MDEP 2002; EPA 2002), indoor air concentrations below the screening levels would be an 
acceptable human health risks under a residential exposure scenario.  To quantify indoor air 
concentrations and allow for a comparison to the EPA and MDEP screening levels, Johnson & 
Ettinger vapor intrusion modeling will be completed using soil vapor data collected at the site.  If the 
modeling demonstrates that soil vapor concentrations would result in an estimated indoor air 
concentration above EPA and MDEP screening levels, AMEC proposes to calculate site-specific 
individual constituent and cumulative cancer and non-cancer human health risks, and compare these 
risk to acceptable risks (i.e. excess cancer risk of 1x10-5 and a hazard quotient of 1 for non-cancer).  
Site-specific information (soil physical characteristics, proposed land use, etc.) would be used in 
quantify the site-specific health risks.  Because proposed land uses of the Elmo Cash Store and 
adjacent Joseph Allotment properties are different (commercial and residential, respectively), the 
calculation of risks will be different for soil data collected in vapor probes installed on the site and 
the adjacent property.   As shown in Figure 12, several vapor probes are proposed on both 
properties to account for the difference in proposed land uses.     
 
While abatement of asbestos in the existing onsite building is proposed at the time building 
demolition, there is no numeric remediation goal for asbestos containing materials (ACM).  
Regulated ACM (containing >1% asbestos) has been identified in the onsite building.  Removal and 
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proper disposal of this asbestos will be completed during demolition by an accredited abatement 
contractor following proper procedures and with proper notification and permitting. 

3.4.2 Contaminants of Concern 

Initial contaminants of potential concern (COPC) were determined based on past use of the Site 
and soil and groundwater sampling.  The analytical results for the COPCs were compared to MDEQ 
Tier 1 RBSLs in soil and DEQ-7 groundwater standards.  Any COPC with an analytical result above 
the remediation goals became a contaminant of concern (COC).   
 
The COPCs identified during soil and groundwater investigation and sampling include VPHs and 
lead.  VPHs are present in both subsurface soils and groundwater above Montana Tier 1 RBSLs.  In 
addition, lead is present in groundwater.  The VPHs detected in soil and groundwater were 
compared to the remediation goals to identify contaminants of concern (COCs) for the site. COCs 
for soil, groundwater, and structures are shown below.  As shown in Tables 2 and 4, some of the 
VPHs detected in soil and groundwater were eliminated as COCs when site investigation results 
were compared to cleanup levels.  Lead was detected in subsurface soil but at concentrations below 
EPA’s Regional Screening Level of 400 mg/kg for residential soil.  Therefore, lead was not considered 
a COC in soil.  Lead in groundwater; however, is a COC because it was detected in one monitoring 
well above the DEQ-7 standard.   Additionally, ACM was identified within the former Elmo Cash 
Store building, and is a COC.   
 

Subsurface Soil COCs 
• MTBE 
• Benzene 
• Ethylbenzene 
• C5-C8 Aliphatics 
• C9-C10 Aromatics 

 
Groundwater COCs 

• Benzene 
• Ethylbenzene 
• Napthalene 
• Toluene 
• C5-C8 Aliphatics 
• C9-C12 Aliphatics 
• C9-C10 Aromatics 
• Lead 

 
Other COCs 

• ACM    

4.0 ALTERNATIVES EVALUATION 

4.1 Evaluation Criteria 

AMEC used five cleanup criteria to evaluate three different cleanup alternatives for the Site.  These 
criteria included protectiveness of public health, safety, and welfare and the environment, human 
health risk reduction, effectiveness and reliability in the short- and long-term, practicability and 
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implementability, and cost-effectiveness, as it relates to the funds available from the EPA Cleanup 
Grant. 

4.2 Comparison of Alternatives 

This section provides a brief description of each alternative with a comparison to the evaluation 
criteria.  Table 6 presents a summary of the alternatives analysis.    
 
Alternative 1 - No Action - The No Action alternative involves undertaking no remedial actions to 
address COCs.   
 
Alternative 1 is not protective of public health, safety, welfare, or the environment.  No risk is 
mitigated by taking no action.  The No Action alternative is not effective or reliable in the short- 
and/or long-term.  This alternative is practicable and implementable.  The no action alternative is 
cost-effective (i.e. no cost), but it does not reduce human health risks associated with the 
contamination, and would not allow for redevelopment and commercial reuse.       
 
Alternative 2 – Preferred Alternative – The Preferred Alternative includes capping a currently 
unused water line that services the former Elmo Cash Store property and abandoning monitoring 
wells to allow for effective excavation of impacted soil, removing the underground storage tank 
along with all associated piping, abating the asbestos in the building, removing the building to allow 
for excavation of the contaminated soil from the source area, land farming the contaminated soil on 
CSKT property, replacement of destroyed monitoring well(s), groundwater monitoring to evaluate 
trends in contaminant levels, and placement of a deed restrictions on the Elmo Cash Store and 
Joseph Allotment properties.  In addition, a remedial investigation of soil vapor on both the Elmo 
Cash Store and Joseph Allotment is proposed post excavation to define the area that will be deed 
restricted with respect to buildings, and a passive soil vapor recovery system will be installed to 
allow for sampling of vapors and to limit potential exposure to soil vapors in future buildings on the 
Site.   
 
The deed restrictions would be developed by CSKT and, at a minimum, would prohibit groundwater 
wells in the area of groundwater contamination and prohibit residential reuse on the Elmo Store 
property. The deed restrictions may also prohibit structures in areas where soil vapor 
concentrations are elevated above acceptable levels, and/or prescribe specific building construction 
requirements in areas of soil vapor contamination.  Active soil vapor extraction is not proposed in 
this alternative but could be implemented using the system should vapor samples demonstrate a 
need to further protect future inhabitants of buildings on the site.   
 
Alternative 2 meets all of the evaluation criteria.  It is protective of public health, safety, welfare, and 
the environment because it removes the primary source area in soil and monitors groundwater 
concentration trends.  Human health risks are mitigated through contaminated soil removal and the 
restriction of certain future uses in the area of contamination.  This alternative is both effective and 
reliable in the short- and long-term, and practicable and implementable since excavating 
contaminated soils and soil vapor and groundwater monitoring are common and achievable, and the 
properties can be deed restricted to prevent exposure to residual contamination after soil 
excavation.   
 
This alternative is also cost-effective based on an estimated cost of approximately $186,000, which is 
within the Cleanup Grant budget.  It’s important to note; however, that the estimated budget does 
not include the costs associated with all of the proposed actions under this alternative.  For 
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example, the groundwater monitoring and soil vapor survey are not included in the cost estimate.  
Likewise, the cost to complete the deed restriction is also not included.  To pay for these activities, 
it is recommended that CSKT requests Tribal Response Program (TRP) funds from EPA.  The total 
amount of TRP funds expended on the site cannot exceed the EPA limit of $200,000.  Current 
expenditures of TRP funds total approximately $110,000 leaving enough funds to complete the soil 
vapor survey and groundwater monitoring.   
 
Alternative 3 – Alternative 3 includes the same components of the Preferred Alternative 
(Alternative 2) except that approximately half of the contaminated soil proposed for excavation in 
Alternative 2 would remain.  Instead of excavating this soil, a soil vapor extraction (SVE) system 
would be installed in an effort to remove petroleum in the contaminated soil and groundwater.   
 
This alternative is protective of public health, safety, welfare, and the environment and mitigates 
human health risks through removal of contaminated soil and implementation of SVE.  However, this 
alternative does not meet all of the evaluation criteria.  This alternative is slightly less cost-effective 
than the preferred alternative based on an estimated cost of $190,000.  Cost savings are realized 
through excavation and disposal of less soil; however, these savings are offset by increased costs to 
design, install, and operate an SVE system.  This alternative is effective and reliable in the short term, 
but not the long term.  Leaving a greater amount of petroleum-impacted soil in place would likely 
increase the amount of time necessary to meet groundwater remediation goals.  In addition, this 
alternative is not practicable and implementable because of the shallow groundwater and 
impermeability nature of the soils on the site.  SVE systems are effective in coarser soils such as sand 
and gravels but have limited applicability in relatively impermeable soil environments like that at the 
Elmo Cash Store property.     

5.0 PROPOSED CLEANUP PLAN 

5.1 Building Demolition 

Site investigations have revealed that shallow soils beneath the former Elmo Cash Store building are 
a source of petroleum contributing to groundwater impacts.  In order to excavate this contaminated 
soil, the building must be demolished.  Prior to completing any remedial actions, a fence will be 
installed around the perimeter of the Site to prevent people from wandering onto the Site and to 
limit potential exposure.  Asbestos will be abated by a licensed abatement contractor as required by 
EPA regulations prior to or at the time of demolition using wet methods.  All ACM will be disposed 
of at the Allied Waste Landfill in Missoula, Montana.  As stated in Section 2.3, the building was 
sampled for lead using the TCLP method and based on the TCLP lead result, the demolition waste 
stream is not considered a hazardous waste and requires no special disposal requirements over and 
above that of typical building waste debris. 

5.2 Well Abandonment 

Three monitoring wells will be abandoned prior to excavation of contaminated soil in order to 
provide access to contaminated soil around the tank.  The wells to be abandoned are MW-2, MW-3, 
and MW-12 (Figure 2).  These wells will be abandoned by a licensed monitoring well contractor and 
in accordance with Montana regulations. 
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5.3 Tank Removal and Excavation of Contaminated Soils 

5.3.1 Water Line Capping 

A one-inch service water line located south of the former tank basin will be capped near the valve 
along Highway 93 and removed from the valve to the existing structure to allow for excavation of 
contaminated soil.  According to CSKT, the water line does not service any other properties.  A 
small section (less than 50 feet) of the six-inch water main may also be rerouted to allow for 
excavation of the contaminated soil surrounding the former tank basin.  The CSKT is currently 
surveying this line to determine its exact location with respect to the tank basin and proposed area 
of soil excavation, as shown in Figure 11.     

5.3.2 Tank Removal 

The underground storage tank and piping on the former Elmo Cash Store property located south of 
the store building will be removed or overseen by a licensed UST remover.   

5.3.3 Soil Excavation 

Subsurface petroleum-impacted soil will be excavated to a depth of approximately 8 feet bgs near 
the former fuel dispensers and to approximately 12 feet bgs in the remaining area of the excavation, 
depending on the depth to groundwater at the site during excavation activities.  Figure 11 shows the 
approximate extent of the soil excavation.  Excavation of impacted soil to these depths will remove 
the bulk of the petroleum contamination that is the source of groundwater impacts and soil vapor.  
The excavation would be completed in April when groundwater elevations are near seasonal lows; 
however, due to the shallow nature of groundwater, it is not practical to excavate deeper than 12 
feet bgs (a few feet into the groundwater).  The total estimated volume of soil to be excavated 
including overburden is approximately 3,300 cubic yards.  Of that, approximately 800-1,000 cubic 
yards is expected to be contaminated and treated at the land farm.  Final excavation limits and 
volumes of soil will be determined in the field based on site conditions and project budget.      

5.3.4 Soil Handling 

In accordance with OSHA standards (29 CFR 1926), the sides of each excavation will be sloped at a 
minimum to 1 to 1 (horizontal/vertical) to prevent cave in and protect site workers.  Suitable clean 
overburden soil (determined by visual, olfactory, and field measurement using a Photo-ionization 
Detector) removed during sloping of the excavations will be retained for use as backfill.  
Contaminated subsurface soils will be hauled to CSKT owned property where it will be land farmed 
to remove the gasoline in the soil.  In the event that soil with known or suspected contaminant 
concentrations above remediation goals is stockpiled on site, the soil stockpile will be stored on 
plastic sheeting and covered with plastic sheeting and secured until the soil is transported to the 
land farm.  

5.3.5 Confirmation Soil Sampling 

Confirmation samples will be collected and analyzed in accordance with the Quality Assurance 
Project Plan and Field Sampling Plan included in Appendix D. Confirmation soil samples will be 
collected within the excavation after soils are removed.  In addition, overburden soils will be 
sampled, prior to reuse as backfill.  Within the excavation, one composite sample (consisting of 5 
sub-samples) will be collected approximately every 625 ft2 (MDEQ 2009) of excavation base and 
excavation sidewall, as appropriate.  In addition, one composite soil sample for every 500 cubic 
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yards of overburden soil will be collected.  The depth of sidewall samples for the subsurface 
excavation will be determined based on historical site data, field observations, and final excavation 
boundaries.  It is estimated that eight confirmation samples will be collected at the base of the 
excavation.  The confirmation soil samples will be analyzed for VPHs using the Massachusetts 
Method.  Sample locations will be located in the field using a GPS unit.  

5.3.6 Landfarming of Contaminated Soil 

The contaminated soils will be hauled to property owned by the CSKT to be landfarmed.  
Landfarming uses a combination of sunlight, wind, and naturally occurring soil microorganisms to 
break down contaminants to acceptable levels.  Based on DEQ site selection guidance, CSKT 
proposes to landfarm the gasoline-impacted soil at the former wastewater lagoon site owned by the 
CSKT (Figure 3).  DEQ guidance (Appendix E) indicates that the ideal landfarm would be on high 
ground where wind can blow over the soils, where standing water cannot accumulate, and where 
there are no surface water drainages.  Sites where soils have high silt and clay contents are 
preferred over sites where soils consist of sand and gravel.  Generally, depending on soil type, the 
site should also be at least 500 feet from any wells, and greater than 25 feet from the seasonally high 
groundwater level. 
 
The former wastewater lagoon satisfies DEQ guidance criteria for selection of a landfarm site.  
According to USDA soil survey (Appendix E), soils at the proposed landfarm site are predominantly 
silts and clays. The GWIC was reviewed to identify wells in the area and depths to groundwater.  
The closest well is estimated at 1,315 feet from the proposed landfarm, and shown on the map in 
Appendix E.  In review of well logs for the area there are no wells close to the site; however, we 
believe the Auld Well (see map in Appendix E) is likely the most representative of the proposed 
landfarm site because it is located on the bench west of Elmo at roughly the same elevation as the 
lagoon site.  The well log for this well indicates there was clay and rock in the upper 83 feet, with 
first seeps of water between 120 and 190 feet bgs.  The static water level in the bedrock aquifer was 
109 feet bgs.  It’s likely that the lithology is similar at the site with overlying clays and silts with 
varying amounts of gravel/rock, and bedrock these clays and silts which contain water.  The depth to 
first groundwater at the site is unknown; however, based on the fact that the site is located on the 
bench west of Elmo, it is anticipated to be more than 25 feet bgs.   
 
As shown in the photos of the lagoon (Appendix E), the lagoon is located outside of any natural 
drainage.  The bottom of the lagoon is approximately 5 below the top of the surrounding berm.  
The shallow depth of the lagoon will allow wind to blow across the soil and the berms will 
effectively control lateral runoff from the soil.  Ponding of precipitation on the soil may occur, but 
no more so that if the soil was placed on flat ground outside of the unlined lagoon.  In addition, the 
lagoon site is fenced preventing trespasser exposure to the impacted soil during landfarming.   
 
Prior to landfarming, two five-point composite soil samples will be collected at the bottom of the 
lagoon and analyzed for Volatile Petroleum Hydrocarbons (VPHs) and Extractable Petroleum 
Hydrocarbons (EPH) in accordance with DEQ guidance.  In addition, two five-point composite 
samples will be collected from the soil to be landfarmed and analyzed for the same constituents.  
The contaminated soil will be spread evenly to a depth of approximately 6-12 inches within the 
former lagoon.  To promote soil exposure to air and sunlight, the soil will be aerated by periodically 
tilling to volatilize the gasoline constituents. Tilling would occur approximately every two weeks for 
four months.  After roughly four months, four composite soil samples will be collected and analyzed 
for VPH, and EPH, if previous samples show detections of EPH greater than 200 mg/kg. The goal will 
be to remediate VPH and REPH concentrations in soil to below DEQ Tier 1 RBSLs.  If remediation 
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goals are not met, the same aerating and sampling process will continue until remediation goals are 
met. Upon reaching remediation goals, four grab soil samples will be collected 1-2 feet below the 
previously-impacted soil to demonstrate that contaminants have not leached into underlying soils. 

5.3.7 Dust Suppression, Backfill, and Revegetation 

During soil removal activities, dust will be abated in a manner that will not cause emissions beyond 
the property boundary.  In addition, reasonable precautions will be taken to control fugitive dust 
emissions during excavation and handling of soils at the Site.  Specific dust abatement measures that 
will be employed include watering or application of a dust palliative on roads used to haul soils from 
the Site and spot watering of soils during excavation should particulate emissions become significant.   
 
After the removal of contaminated soil and soil confirmation sampling, clean backfill will be placed 
and compacted in the excavation pit.  Backfill will be compacted to specific engineering specifications 
to allow for construction of future buildings on the Site.  Clean backfill will be obtained from a 
CSKT-owned gravel pit approximately 10 miles from the Site.  
 
The disturbed area will be re-graded and re-seeded.  Hydroseeding of all disturbed areas with 
“weed-free” seed mix will be completed immediately following backfilling in an attempt to re-
establish vegetation and limit the potential for particulate emissions.  A stormwater permit is not 
anticipated because the MDEQ does not regulate storm water permits on Indian Reservations 
(MDEQ 2007), and the area of disturbance would be less than one acre. 

5.4 Soil Vapor Remedial Investigation 

To define the area of land to be deed restricted with respect to requirements of building 
construction, a soil vapor remedial investigation would be completed after contaminated soils are 
excavated and the excavation is backfilled.  A vapor sample would be collected from the passive 
vapor recovery system described in Section 5.5 to evaluate the concentrations of volatile organics in 
soil within the backfilled excavation.  In addition, additional soil vapor samples will be collected in 
the area of known soil and groundwater impacts.  The proposed locations for soil vapor samples are 
shown on Figure 12.  The vapor samples would be collected using a Geoprobe® at a depth of five 
feet bgs, as described in Appendix F.  Samples will be collected from each probe following the 
standard operating procedure included in the QAPP in Appendix D. 
 
Using the soil vapor concentrations, AMEC will calculate an indoor air concentration for each 
contaminant of concern using a Johnson & Ettinger vapor intrusion model.  If the modeling 
demonstrates that estimated indoor air concentrations are below EPA and MDEP screening levels, 
as indicated in Table 5, risks to indoor air vapor intrusion would be considered acceptable and no 
deed restrictions would be adopted to address exposure of contaminants in indoor air.   If, 
however, the modeling demonstrates that soil vapor concentrations would result in an estimated 
indoor air concentrations above EPA and MDEP screening levels, AMEC proposes to calculate site-
specific individual constituent and cumulative cancer and non-cancer human health risks, and 
compare these risk to acceptable risks (i.e. excess cancer risk of 1x10-5 and a hazard quotient of 1 
for non-cancer).  The land area represented by the unacceptable risk would be deed restricted to 
prohibit construction of buildings or to require special building construction techniques to eliminate 
the potential for vapors to enter the building, such as prohibiting basements or requiring the 
installation of sub-slab depressurization systems. Site-specific information (soil physical 
characteristics, proposed land use, etc.) would be used in quantify the site-specific health risks.  
Because proposed land uses of the Elmo Cash Store and adjacent Joseph Allotment properties are 
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different (commercial and residential, respectively), the calculation of risks will be different for soil 
data collected in vapor probes installed on the site and the adjacent property.     

5.5 Passive Vapor Recovery System in Excavation Area 

Petroleum-impacted soil will remain at the Site after implementation of cleanup actions.  To address 
the potential volatilization of petroleum from these soils in and directly surrounding the soil 
excavation area, a passive soil vapor extraction piping system will be installed during backfill.  The 
system will be designed to allow petroleum vapors that accumulate in the excavation to safely emit 
to the atmosphere.  Backfill, consisting of clean gravels will be placed in the excavation from the 
base to a depth of three feet bgs.  This depth is approximately 1-2 feet above the shallowest 
recorded groundwater depth.  As shown in Figure 13, perforated PVC pipe will be bedded in gravel 
in the excavation at 3.0 feet bgs to allow for the passive venting of petroleum from the subsurface.  
The perforated pipe will be manifolded and run to the eastern boundary of the excavation.  An 
exhaust riser will be installed in the southern boundary of the site to vent contaminated vapors.  
The riser will terminate approximately 10 feet above ground surface.  A soil vapor sample will be 
collected following the SOP included in QAPP in Appendix D from the piping 30 days after backfill 
to allow vapors to reach equilibrium and to evaluate concentrations of volatile organics in the soil.  
 
The soil vapor results will be used to calculate vapor intrusion risks as described in Section 5.4.  
Should concentrations be elevated above acceptable risk levels, appropriate deed restrictions would 
be placed on the site to protect persons occupying any future commercial building constructed at 
the Site.  The vent system could also be used as a sub-slab depressurization vapor extraction system 
to prevent vapors from entering a new building.  Implementation of long-term vapor extraction as a 
means to remediate contaminated soil is not proposed because it would likely not be an effective 
method of remediating petroleum from the impermeable, contaminated clay soil.  

5.6 Well Re-Installation and Groundwater Monitoring 

One monitoring well will be installed to replace the three that will be abandoned.  This new well, 
shown as MW-17 on Figure 2, will be installed near the former location of MW-3 and screened in 
the shallow aquifer.  The new well will be installed according to AMECs standard operating 
procedures approved by EPA (AMEC 2008a).  This area contains the highest groundwater 
contaminant concentrations and long-term sampling of the well will provide water quality trends 
near the source area.  It is not deemed necessary to install two additional wells.  A well to replace 
MW-12, which is a deeper well, screened from 30-40 feet, is not proposed because water that 
enters this well from 30-40 feet bgs is not currently used for drinking or irrigation and is not likely 
to be used based on the aquifers specific yield.  In addition, there is a monitoring well on-site in the 
deeper drinking water aquifer, which would be sampled to evaluate impacts.     
 
The wells highlighted in Figure 13 are proposed for long-term groundwater monitoring.  Table 7 
includes a list of the wells proposed for long-term monitoring along with the purpose for monitoring 
each well.  Monitoring wells will be sampled two times a year during high and low groundwater 
conditions (June and February, respectively) for three years.  After three years, the sampling 
schedule will be re-evaluated based on the most recent groundwater results.  Groundwater 
sampling will be conducted according to AMEC standard operating procedures previously approved 
by EPA (AMEC 2008a).  Samples will be analyzed for VPHs and dissolved lead.  If volatile organic 
compound and/or dissolved lead concentrations are below DEQ-7 standards for two consecutive 
rounds of sampling (high and low groundwater), sampling of the well would be stopped for that 
constituent. 
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5.7 Deed Restrictions 

Deed restrictions will be drafted for both properties by a CSKT attorney after soil excavation and 
the remedial soil vapor investigation.  At a minimum the deed restriction will prohibit groundwater 
use on the Elmo Cash Store property.  The deed restrictions will be recorded by the CSKT and 
included as part of any subsequent property transfers.  EPA will be given an opportunity to review 
the final deed restriction. 

6.0 PROJECT SCHEDULE 

A detailed project schedule can be found in Appendix G.  The main remedial work described in this 
Cleanup Plan will be conducted in spring 2010.  Several tasks would be completed prior to initiating 
the tank removal and soil excavation.  A 30-day public comment period would be facilitated to allow 
for public comment and comments from EPA on the cleanup plan.  A public meeting would be held 
in Elmo to increase the likelihood of comments.  Comments made on the draft plan would be 
considered in the final plan developed for the Site.  Prior to initiating the remedial work, bid 
specifications will be prepared and contractors will be selected.     

7.0 REPORTING 

An asbestos abatement report will be prepared and provided to EPA upon demolition of the 
building.  The asbestos report will include documented evidence of asbestos abatement and disposal, 
including landfill disposal documentation.  Upon backfill and reclamation of the Site, CSKT will 
submit an additional report to EPA documenting the additional remedial actions completed at the 
Site. The final cleanup report will include validated sample results, a well log for the re-installed well, 
site photographs, field notes, analytical reports, and applicable figures.  In addition, a land farm soil 
treatment report will be prepared upon completion of the land farming of the contaminated soil.  
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TABLE 1
GROUNDWATER WELL SEARCH RESULTS
1/4 Mile Radius
Elmo Cash Store

Name Total Depth Date Installed GWIC ID
Elmo Community Well 314 feet 6/26/1973 6312
City Elmo 185 feet 5/15/1965 703387

Notes:

Well locations shown on Figure 3

Information obtained from Montana Bureau of Mines and Geology 
Groundwater Information Center (GWIC) website September 2009



TABLE 2

SUMMARY OF HISTORIC SOIL ANALYTICAL DATA

Elmo Cash Store

Location

Sample 

Depth, feet 
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--- --- 0.08 0.04 10 9 10 200 200 1000 100
400 --- --- --- --- --- --- --- --- --- ---

3 - 4 19-Jun-06 14 <12 <0.03 <0.03 <0.06 <0.30 <0.06 <0.18 <6 <6 <1
5 - 6 19-Jun-06 11 <13 <0.03 <0.03 <0.06 <0.32 <0.06 <0.19 <6 <6 <1
5 - 6 20-Jun-06 12 <12 <0.03 <0.03 <0.06 <0.29 <0.06 <0.18 <6 <6 <1
9 - 10 20-Jun-06 <10 230 <0.3 0.28 1.4 1.3 <0.28 7.0 110 <28 65
3 - 4 19-Jun-06 17 <12 <0.03 <0.03 <0.06 <0.31 <0.06 <0.19 <6 <6 <1
5 - 6 19-Jun-06 10 <13 <0.03 <0.03 <0.06 <0.32 <0.06 <0.19 <6 <6 <1
5 - 6 20-Jun-06 <10 <12 <0.07 0.05 <0.06 <0.6 <0.06 <0.6 <6 <6 3.6
9 - 10 20-Jun-06 <10 <11 <0.03 <0.03 <0.05 <0.6 <0.05 0.20 <5 <5 3.0

8 17-May-07 <10 <12 <0.03 <0.03 0.13 <0.30 <0.06 <0.18 <6 <6 <1
12 17-May-07 <10 200 <0.25 0.12 3.7 2.3a 0.12 3.5 87 41 40

MW-6 12 17-May-07 <10 16 <0.03 <0.03 0.08 0.64b <0.05 0.28 <5 <5 4.5
6 17-May-07 15 <13 <0.03 <0.03 0.09 <0.32 <0.06 <0.19 <6 <6 <1
12 17-May-07 <10 31 <0.03 <0.03 <0.06 1.4b <0.06 0.45 <6 <6 14

MW-8 7 17-May-07 10 <13 <0.03 <0.03 <0.06 <0.32 <0.06 <0.19 <6 <6 <1
MW-9 7 19-Mar-08 --- <11 <0.03 <0.03 <0.05 <0.27 <0.05 <0.16 <5 <5 <1
MW-10 6 - 8 19-Mar-08 --- <12 <0.03 <0.03 <0.06 <0.3 <0.06 <0.18 <6 <6 <1
MW-11 6 19-Mar-08 --- <11 <0.03 <0.03 <0.05 <0.27 <0.05 <0.16 <5 <5 <1

7 8-Apr-08 --- <12 <0.03 <0.03 <0.06 <0.31 <0.06 <0.19 <6 <6 <1
11.5 8-Apr-08 --- 549 0.85 1.1 5.2 2.6 1.3 6.3 269 129 97
17 8-Apr-08 --- 303 0.65 0.2 2.8 2.3 0.59 2.7 132 65 70

MW-14 7 8-Apr-08 --- <11 <0.03 <0.03 <0.06 <0.28 <0.06 <0.17 <6 <6 <1
SB-1 4.5 - 5.5 21-Jun-06 <10 240 <0.37 <0.37 3.8 1.7 J 2.3 16 99 45 46
SB-2a 3 - 4 21-Jun-06 11 770 <0.76 0.62 J 11 3.8 J 13 57 380 <63 190
SB-3 3 - 4 21-Jun-06 15 420 <0.36 0.48 4.7 1.9 J 5.0 26 230 93 37
SB-4 5 - 6 21-Jun-06 21 880 <0.73 <0.73 12 <0.61 1.6 72 500 <61 230
SB-5 4.5 - 5.5 21-Jun-06 11 55 <0.03 <0.03 0.59 <0.65 <0.06 4.0 15 <6 20
SB-6 5 - 6 21-Jun-06 16 40 <0.03 <0.03 0.09 <0.30 <0.06 2.0 <6 13 10
SB-8a 5 - 6 21-Jun-06 10 <13 <0.03 <0.03 <0.06 <0.31 <0.06 <0.19 <6 <6 <1

Notes: Key:

All concentrations are reported in micrograms per kilogram (mg/kg). Less than; compound not detected above method detection limit

Compounds not detected are not reported. Analyte detected above one or more screening level.

All analyses completed by Northern Analytical Laboratories, No standard
Billings, Montana. J Estimated value between laboratory method detection limit and

practical quantitation limit

MDEQ-RBSL MDEQ Tier 1 Risk-Based Screening Level for subsurface soil less

than 10 feet from groundwater August 2009

EPA RSL EPA Region 9 Regional Screening Level for residential soil

bgs below ground surface

a confirmed the presence, but not the quantity by EPA Method 8260B
b confirmation analysis not required

MW-7

< 

---

MW-13

MW-2

MW-3

MW-4

MW-5

Volatile Petroleum Hydrocarbons, mg/kg

MDEQ RBSL (<10 ft to GW)
EPA RSL

MW-1



TABLE 3

GROUNDWATER ELEVATIONS

Elmo Cash Store

Screened Measuring Point Depth to Groundwater
Total Depth Interval Elevation Groundwater Elevation

Well (feet) (feet) (feet AMSL) Date (feet BMP) (feet AMSL)

27-Jun-06 4.08 2,904.77
23-May-07 4.89 2,903.96
22-Jul-08 5.07 2,903.78
27-Jun-06 3.70 2,904.32
23-May-07 6.97 2,901.05
22-Jul-08 9.93 2,898.09
27-Jun-06 4.28 2,902.96
23-May-07 7.45 2,899.79
22-Jul-08 10.15 2,897.09
27-Jun-06 7.81 2,898.69
23-May-07 13.91 2,892.59
22-Jul-08 Dry ---

23-May-07 5.25 2,903.89
22-Jul-08 6.20 2,902.94

23-May-07 7.39 2,900.19
22-Jul-08 7.80 2,899.78

23-May-07 Dry ---
22-Jul-08 Dry ---

23-May-07 Dry ---
22-Jul-08 Buried ---

MW-9 14.4 4 - 14 2,909.25 22-Jul-08 5.74 2,903.51
MW-10 14.3 4 - 14 2,908.48 22-Jul-08 7.35 2,901.13
MW-11 13.0 3 - 13 2,906.32 22-Jul-08 Dry ---
MW-12 42 31 - 41 2,910.37 22-Jul-08 12.10 2,898.27
MW-13 12.5 5 - 12 2,908.87 22-Jul-08 9.30 2,899.57
MW-14 15.0 5 - 15 2,908.85 22-Jul-08 8.55 2,900.30
MW-15 15.1 5 - 15 2,908.42 22-Jul-08 11.32 2,897.10
MW-16 165 145 - 165 2906.45 22-Jul-08 4.58 2901.87

Notes:
AMSL = Above mean sea level
BMP = Below measuring point

2,908.85MW-1 14.5 4.5 - 14.5

MW-2 2,908.0214.0 4 - 14

MW-3 2,907.2415.0 5 - 15

MW-4 2,906.5014.2 4 - 14

MW-5 2,909.1412.5 5 - 12.5

MW-6 2,907.5812.0 7 - 12

MW-7

MW-8

2,906.18

2,904.81

9.7 4.7 - 9.7

9.5 4.5 - 9.5



TABLE 4

SUMMARY OF GROUNDWATER ANALYTICAL DATA

Elmo Cash Store
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0.015 -- -- 5 700 -- 1000 10000 -- -- --

0.015 a 1000 30 5 700 100 1000 10000 700 1000 1000

27-Jun-06 0.0023 b 5200 <5 13 210 52 6 120 3100 <200 1900

24-May-07 <0.0005 4800 <20 45 c 410 78 24 <30 3100 <400 1400

27-Jun-06 0.006 b 15000 <25 880 200 310 180 2400 4400 900 3700

24-May-07 0.0026 9000 <20 580 HT 110 120 d 200 790 5800 <400 1500

27-Jun-06 0.011 b 36000 <25 4500 630 300 3900 5000 17000 <400 5300

24-May-07 0.0042 32000 <20 4100 HT 350 140 1300 1800 22000 2500 2000

27-Jun-06 0.018 b 31000 <25 2400 870 320 3500 5000 11000 <400 6300

24-May-07 NA 13000 <20 630 110 <50 580 850 9900 <400 1100

MW-5 23-May-07 <0.0005 9700 <20 280 810 170 d 30 180 5400 <400 2800

MW-6 24-May-07 0.0023 6400 <20 150 HT 250 92 d 98 430 4300 <400 1500

MW-9 12-Jun-08 <0.0005 <20 <2 <0.5 <0.5 <5 <0.5 <1.5 <20 <20 <20

MW-10 12-Jun-08 <0.0005 <20 <2 <0.5 <0.5 <5 <0.5 <1.5 <20 <20 <20

MW-12 12-Jun-08 <0.0005 278 <2 103 <0.5 <5 1.1 3.5 138 <20 54

MW-13 13-Jun-08 0.0007 746 <1 45 2.3 <5 2.3 13 396 <20 273

MW-14 12-Jun-08 <0.0005 <20 <2 <0.5 <0.5 <5 <0.5 <1.5 <20 <20 <20

MW-15 12-Jun-08 <0.0005 20 <2 <0.5 <0.5 <5 <0.5 <1.5 <20 <20 <20

MW-16 12-Jun-08 <0.0005 <20 <2 <0.5 <0.5 <5 <0.5 <1.5 <20 <20 <20

Notes: Key:

< Less than; compound not detected above method detection limit.

Analyte detected above the MDEQ screening level or EPA primary maximum contaminant 

level for drinking water.
NA Not analyzed due to insufficient water in well
HT Concentration determined after the holding time had passed

a MDEQ DEQ-7 groundwater quality standard
b Total lead concentration

MDEQ RBSL - MDEQ Tier 1 Risk-Based Screening Level, August 2009 c value is estimated (duplicate value relative percent difference was greater than

the required 35%)
d No confirmation analysis performed

Volatile Petroleum Hydrocarbons, μg/L

DEQ-7

MDEQ RBSL

MW-1

 D
is

so
lv

ed
 L

ea
d,

 m
g/

L

Date CollectedLocation

All analyses completed by Northern Analytical Laboratories, Billings, MT

DEQ-7 - Montana Circular DEQ-7, February 2008

Concentrations are reported in micrograms per liter (μg/L) except for lead (mg/L).

MW-2

MW-3

MW-4



MTBE

Benzene

Ethylbenzene

Toluene

Xylenes

Naphthalene
C5-C8 Aliphatics

C9-C12 aliphatics
C9-C10 Aromatics

MTBE
Benzene
Ethylbenzene
Toluene
Xylenes
Naphthalene
C5-C8 Aliphatics
C9-C12 Aliphatics
C9-C10 Aromatics
Lead DEQ-7

Residential Industrial

MTBE 9.40 470 EPA Regional RSL
Benzene 0.31 1.60 EPA Regional RSL
Ethylbenzene 0.97 4.90 EPA Regional RSL
Toluene 5,200 22,000 EPA Regional RSL
Xylenes 100 440 EPA Regional RSL
Naphthalene 0.07 0.36 EPA Regional RSL
C5-C8 Aliphatics
C9-C12 Aliphatics

C9-C10 Aromatics
C9-C18 Aliphatics

Key:

COPC 

MDEQ RBSL

DEQ-7

RSL Regional Screening Level
MDEP Massachusetts Department of Environmental Protection

117,000

104,000

130,000

10,000
100

Remediation Goal, µg/m3

MDEP Soil Gas Screening Level

700
1,000
1,000
0.015

MDEQ RBSL

111,000

Groundwater

COPC

700
1,000

SourceCOPC

10

10

TABLE 5
REMEDIATION GOALS
Elmo Cash Store

Subsurface Soils

5

Remediation Goal, mg/kg

0.08

0.04

200

9

200

1,000
100

Remediation Goal, µg/L

1 - Should remediation goal for indoor air be exceeded, excess cancer and non-cancer risks 

would be calculated and compared to a 1x10-5 excess cancer risk and a hazard quotient of 1 (non-

cancer risks) to determine if additional remedial actions are necessary.  

MDEQ Tier 1 Risk-Based Screening Levels, August 2009

Montana Circular DEQ-7, February 2008

MDEQ RBSL

Contaminant of Potential Concern

Indoor Air 1

Source

COPC Source

30



TABLE 6
ALTERNATIVES ANALYSIS
Elmo Cash Store

Alternative Protective? Mitigates Risk? Effective & 
Reliable?

Practicable & 
Implementable?

Cost‐Effective?

Alternative 1 ‐ No Action No No No Yes Yes
Alternative 2 ‐ Preferred Alternative
Building Demolition
Well Abandonment
Tank Removal 
Excavation of Contaminated Soils
Passive Vapor Recovery System
Well Re‐Installation
Groundwater Monitoring
Deed Restrictions

Alternative 3 ‐ Same as alternative 2 
with less soil excavation and the 
installation of a soil vapor extraction 
system

Yes Yes No No Yes

YesYes Yes Yes Yes



TABLE 7
PROPOSED LONG‐TERM GROUNDWATER MONITORING WELLS
Elmo Cash Store

Well Location* Reasoning
MW‐1 West of former fuel dispensers Monitor western edge of groundwater plume
MW‐4 Joseph Allotment southeast of source area To monitor groundwater plume in area on Joseph 

Allotment that may include deed restrictions, and eastern 
boundary of plume

MW‐6 Joseph Allotment south of source area To monitor groundwater plume in area on Joseph 
Allotment that may include deed restrictions

MW‐9 Northwest corner of Cash Store property Monitor northwestern perimeter (upgradient well)
MW‐10 West side of Joseph Allotment Monitor southwestern perimeter
MW ‐14 Northern property boundary of Cash Store property Monitor northern perimeter of plume
MW‐15 Northcentral portion of Cash Stoe property Monitoring east boundary of plume
MW‐16 East side of Joseph Allotment Monitor groundwater in drinking water aquifer
MW‐17 Source area ‐ northern property boundary of Joseph Allotment Monitor source area contaminant concentrations.

*Well locations are shown on Figure 13.

**May be dry
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