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EXECUTIVE SUMMARY 

This Phase II Analytical Results Report provides analytical results of an environmental investigation 

conducted at the Tongue River Lumber Facility in Ashland, Rosebud County, Montana to perform a 

Phase II assessment of potential soil and groundwater contamination. The assessment took place the week 

of May 16, 2011, and included the collection of 21 surface soil samples, 10 subsurface soil samples, and 

11 groundwater samples. 

All samples were analyzed through the Environmental Protection Agency (EPA) Contract Laboratory 

Program (CLP) for Volatile Organic Compounds (VOCs) and Semivolatile Organic Compounds 

(SVOCs). Surface and subsurface soil samples were analyzed for total metals. Groundwater samples were 

filtered in the field and analyzed for dissolved metals. All samples were received at the assigned CLP 

laboratories intact and at the proper temperature. 

Benchmarks used to assess soil and sediment sample results included residential and industrial EPA 

Regional Screening Levels (RSLs). Groundwater sample results were assessed by comparison to drinking 

water Maximum Contaminant Levels (MCLs) and Montana Department of Environmental Quality (MT 

DEQ) Circular-7 benchmark values, which are state-regulated groundwater quality values. The Northern 

Cheyenne Tribe has water quality standards for surface water; however, no surface water samples were 

collected for this investigation. The Tribe’s water quality standards are included for reference in 

Appendix D. All benchmarks used for data assessment are discussed in further detail in Section 4.0 of this 

report. 

Volatile organics (1,1-dichloroethene, 2-hexanone, and methylene chloride) and SVOCs (naphthalene, 

bis(2-ethylhexyl)phthalate, and butylbenzyl phthalate) were detected in the surface soil samples but did 

not exceed any EPA residential or industrial RSLs. The only organic benchmark exceedence was SVOC 

benzo(a)anthracene in sample TRSO14 (240 J micrograms per kilogram [µg/kg]), which exceeded the 

EPA residential RSL (150 µg/kg). Sample TRSO14 was stained soil collected from the drum loading and 

storage area. The exceedence for benzo(a)anthracene and the other detections of VOCs and SVOCs below 

benchmarks corresponding to areas of soil staining are located in three areas on the Tongue River Lumber 

Facility property. These three areas are: 1) the area east of the buildings (TRSO17); 2) the drum loading 

and storage area just north of the above ground diesel tank on the east side of the property (TRSO13 and 

TRSO14); and 3) the former drum storage areas west of the main sawmill maintenance shop (TRSO20 

and TRSO21) (Figure 2). 



URS Operating Services, Inc. Tongue River Lumber Facility TBA – Phase II ARR 
START 3, EPA Region 8 Revision:  5 
Contract No. EP-W-05-050 Date:  12/2011 
 Page 2 of 45 
 

 
TDD No. 1102-07 
T:\START3\Tongue River Lumber TBA\Phase II ARR\Final\5th Revision Final\ARR Text.doc 

Three metals including arsenic, cobalt, and iron exceeded benchmarks in at least one soil sample. All 

surface and subsurface soil samples, except for TRSO20, exceed both the EPA residential and industrial 

RSLs for arsenic. Surface soil arsenic concentrations range from 3.5 to 6.7 milligrams per kilogram 

(mg/kg) and subsurface soil arsenic concentrations range from 5.0 to 10.7 mg/kg. Although all but one 

sample exceeds the EPA residential and industrial RSLs for arsenic of 0.39 and 1.6 mg/kg, respectively, a 

concentration of 40 mg/kg is the allowed soil concentration in the state of Montana due to elevated 

background levels (MT DEQ 2011b). All surface and subsurface soil samples were below the 40 mg/kg 

Montana allowable soil concentration for arsenic.  

Surface soil sample TRSO21 exceeded the EPA residential RSL for cobalt (23 mg/kg) and iron (55,000 

mg/kg), at a concentration of 45.6 mg/kg cobalt and 63,200 mg/kg iron. The concentration of both cobalt 

and iron also exceed the Rosebud County background concentrations of 19 and 48,000 mg/kg, 

respectively (USGS 2011a). Surface soil sample TRSO21 was collected from the former drum storage 

area west of the main sawmill maintenance shop where soil staining was observed. This area is one of the 

three areas of concern listed above corresponding to slight organic contamination. 

Removal of the stained and odiferous surface soil in three areas on the Tongue River Lumber Facility 

property is recommended (the area east of the buildings; the drum loading and storage just north of the 

above ground diesel tank on the east side of the property; and the former drum storage area west of the 

main sawmill maintenance shop).  Until they are able to remove the soil, Tribal authorities could mark 

and tape-off the areas of stained soil to prevent disturbance while construction workers are on the 

property. It should be noted that several piles of wood chips and sawdust remain on the property. These 

should be removed, as they are a fire hazard. Upon removal of these wood chip and sawdust piles it is 

possible that additional staining may be observed. It is recommended that all stained soil be removed 

from the site. All stained soil should could be marked and taped off until it can be removed. Please note 

that costs associated with removing the stained soil include only the areas identified during the Phase II 

sampling as being stained. 
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1.0 INTRODUCTION 

This document is submitted in accordance with the task elements specified in Technical Direction 

Document (TDD) 1102-07 dated February 22, 2011, issued to URS Operating Services, Inc. (UOS) 

Superfund Technical Assessment and Response Team 3 (START) in Region 8 of the U.S. Environmental 

Protection Agency (EPA). The purpose of this TDD is to perform a Targeted Brownfields Assessment 

(TBA) of the Tongue River Lumber Facility (Figure 1) in Ashland, Rosebud County, Montana. The scope 

of services is to perform a Phase II assessment of potential soil and groundwater contamination at the 

property. 

The Northern Cheyenne Tribe Environmental Protection Department has requested assistance from the 

EPA with characterizing environmental conditions at the Tongue River Lumber Facility property in 

Ashland, Rosebud County, Montana (Figure 1). The Northern Cheyenne Tribe intends to redevelop the 

property for industrial, commercial, or government use. 

This document provides the laboratory results from field sampling at the Tongue River Lumber property 

that took place on the week of May 16, 2011 in accordance with the approved Phase II Field Sampling 

Plan (UOS 2011). Samples collected for this Phase II investigation included surface soil, subsurface soil, 

and groundwater samples for Volatile Organic Compounds (VOCs), Semivolatile Organic Compounds 

(SVOCs), and metals analyses. All samples were analyzed through the EPA Contract Laboratory Program 

(CLP) Routine Analytical Services (RAS). All samples were delivered to the laboratories without 

incident, and all of the analytical data have been determined to be acceptable for the intended uses. 

1.1 OBJECTIVES 

The purpose of the Phase II investigation was to gather information for the evaluation of this 

property with regard to the intended use of this property and the appropriate criteria established 

for this property. The specific objectives of the TBA were to: 

 Assess and evaluate the recognized environmental conditions identified in the Phase I 

process including contamination of soils from petroleum storage tanks and historical 

uses of fuel and lubricants on the property, potential contamination from chemicals 

stored on the property, potential contamination from electronic control equipment 

(polychlorinated biphenols [PCBs] and mercury), and leaching of contamination to the 

shallow groundwater table; 
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 Develop sufficient information to reasonably render a professional opinion, if 

appropriate, that with respect to the recognized environmental conditions assessed, 

hazardous substances have not been disposed or released at the property, thereby 

documenting that the property is suitable for its planned use by the Northern Cheyenne 

Tribe; 

 Develop sufficient information about the presence of a recognized environmental 

condition at a property to meet the Brownfields objectives of the TBA Grantee and to 

provide sufficient data to assist the TBA Grantee in making informed decisions with 

regard to the future use of the property by the Northern Cheyenne Tribe; 

 Collect surface soil, subsurface soil, and shallow groundwater samples to evaluate if 

environmental risk above standardized risk-based concentrations exists to potential 

future users of the property and to determine if cleanup or further evaluation is required 

before the property can be developed as intended by the Northern Cheyenne Tribe; and 

 Use the analytical data collected during this investigation along with field observations 

and knowledge of standard industrial practices to develop potential cleanup options and 

the estimated costs of these potential cleanup options. 

1.2 SIGNIFICANT ASSUMPTIONS, LIMITATIONS, AND EXCEPTIONS 

The sources of information about past business practices at the Tongue River Lumber Facility 

guided the focus and scope of the investigation of the property. Interviews with former facility 

workers and other community members have been invaluable in determining the course of the 

investigation (Northern Cheyenne Tribe [NCT] 2011b). Information from interviews with the 

former facility workers and community members was provided to START by the Northern 

Cheyenne Tribal brownfields coordinator, Jolisa Bahr-White Face. Flexibility in the sampling 

plan allowed for the collection of new information. 

Information collected prior to field sampling indicated general contamination by petroleum 

products and lubricants without giving specific locations of contamination, extent of 

contamination, or specific type of contaminants (fuels or lubricants). Locations of specific 

samples and the specific types of analytical protocols by which sample media (soil or 

groundwater) were collected and analyzed were based upon observations and information 

provided by interviews during the initial property walk-through. 
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The current locations of utility lines and utility corridors at the property were a determining factor 

in locating where subsurface soil and groundwater samples could be collected. A utility locate 

was done prior to collecting any subsurface samples. 

Buildings and structures on the Tongue River Lumber Facility property were inspected for 

evidence of potential PCB and mercury contamination associated with electronic controls and 

other mechanical systems. START did not observe evidence for PCB or mercury contamination 

on the property. There was some indication in the previous reporting that some of the buildings 

were unsafe to enter. START limited the time spent in and around these buildings while 

collecting samples. Areas of potential contamination were not identified in the Phase I Report. 

Areas of contamination were documented during the Phase II fieldwork. 

At the time of the Phase II field sampling, extensive areas of the property were covered with saw 

dust piles, preventing observation of the ground below the saw dust piles. These should be 

removed, as they are a fire hazard. Upon removal of these wood chip and sawdust piles, it is 

possible that additional staining may be observed 

Recognized environmental conditions are defined in ASTM International (ASTM) Standard 

E1527-05 as the presence or likely presence of any hazardous substances or petroleum products 

on a property under conditions that indicate an existing release, a past release, or a material threat 

of a release of any hazardous substances or petroleum products into structures on the property or 

into the ground, groundwater, or surface water of the property. The term includes hazardous 

substances or petroleum products even under conditions in compliance with laws. The term is not 

intended to include de minimis conditions that generally do not present a threat to human health 

or the environment and that generally would not be the subject of an enforcement action if 

brought to the attention of appropriate governmental agencies. Conditions determined to be de 

minimis are not recognized environmental conditions (ASTM 2005a). 

This Phase II ESA is in compliance with ASTM E1903-97, Standard Guide for Environmental 

Site Assessments: Phase II Environmental Site Assessment Process (ASTM 2002). The scope of 

services has been modified by the EPA as more information regarding property conditions 

became available. 
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2.0 BACKGROUND INFORMATION 

2.1 PROPERTY HISTORY AND LAND USE 

The Tongue River Lumber Company Facility operated as a sawmill between 1953 and 2001. 

Prior to 1953 the land use is reported to have been agricultural or pastoral. The property covers 

approximately 32.18 acres in an irregular shape and is located at 2339 U.S. Highway 212, 

Ashland, Rosebud County, Montana (DOWL HKM 2010) (Figure 2). The property is currently 

owned by the Northern Cheyenne Tribe (Northern Cheyenne Tribe 2010). The sawmill operation 

was abandoned in 2001 and the property was then used for storage of miscellaneous items 

(Northern Cheyenne Tribe 2011). This property is currently being used by the Northern Cheyenne 

Tribe’s Emergency Response and Disaster Relief Team for sand-bagging operations for flood 

preparedness.  

There are currently eight metal and wooden buildings and several smaller sawmill-related 

structures on the property in addition to an assortment of abandoned vehicles. The property is 

served by overhead and underground electrical lines, public water, and an on-site septic system. 

There are no storm sewers serving the property area. Topography at the property is relatively flat, 

and the perennially flowing Tongue River is located approximately 400 feet west of the property. 

The property is zoned commercial, and the surrounding area is a mix of commercial and 

agricultural land use to the north, west, and southwest. Residential properties are located east and 

southeast of the property, with the closest residential property being located approximately 100 

feet east of the property (DOWL HKM 2010) (Figure 2). 

In August 2009 EPA conducted an emergency response at the property at the request of the 

Northern Cheyenne Tribe. Utilities were not connected to the structures on the property at the 

time. Approximately twenty-five 55-gallon steel drums and many other containers were observed 

to be scattered about the property, both inside and outside buildings. Many of the drums appeared 

to contain some form of petroleum lubricants, but drums of sodium hydroxide and potassium 

hydroxide were also noted (UOS 2009).  

The Northern Cheyenne Tribe contracted with Beartooth Environmental for the disposal of the 

drums and containers of waste in September 2010, in accordance with applicable Montana DEQ 

regulations, at the CleanHarbors Environmental Services, Kimball, Nebraska facility (Northern 

Cheyenne Tribe 2010). Fifty-nine drums and containers were reported on the property prior to 
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Beartooth Environmental disposal of drums and containers of waste (Northern Cheyenne Tribe 

2010.)  One 55-gallon drum of new saw master oil, and one 55-gallon and one 15-gallon drum of 

grease were kept for tribal use. According to Northern Cheyenne’s brownfields coordinator all 

drums and containers containing hazardous wastes have been removed from the property (NCT 

2011b). 

A Montana DEQ and Asbestos Hazard Emergency Response Act (AHERA)-accredited asbestos 

inspector completed an asbestos inspection of the property in September 2010. Samples were 

taken of suspected asbestos-containing material (ACM), but no ACM was identified (Tetra Tech 

2010). 

The Northern Cheyenne Tribe is currently evaluating redevelopment options for the property. In 

2011 the Northern Cheyenne Tribe applied to the EPA Region 8 office for assistance with 

conducting this Phase II assessment of the property that also provides potential cleanup options 

and associated costs, if cleanup is determined necessary (Northern Cheyenne Tribe 2011a). 

2.2 PREVIOUS ASSESSMENTS 

A Phase I Environmental Site Assessment (ESA) performed for the property was finalized in 

October 2010 (DOWL HKM 2010). The Phase I ESA followed standard industry procedures and 

identified the following recognized environmental conditions (RECs): 

 Improperly stored liquid and dry chemicals; 

 Petroleum soil staining at various locations around the mill; 

 Potential for contamination derived from underground diesel fuel supply lines 

associated with the 10,000 gallon diesel aboveground storage tank (AST), which are not 

registered or permitted with the Montana DEQ; 

 The presence of a 12,000-gallon diesel fuel underground storage tank (UST) that was 

removed without sampling during the 1980s (the former location of the 12,000-gallon 

UST is currently undocumented); and 

 Abandoned vehicles and equipment, which may have leaked fuels or other fluids into 

the ground. 

Other observations made in the Phase I Report include concerns that: 
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 Two hand-dug wells on the property are uncovered, creating a conduit for groundwater 

contamination; 

 A large sawdust pile on the property could contribute to nutrient leaching to the 

groundwater and also presents a potential fire hazard; 

 Transformers, electric control equipment, fluorescent light ballasts, and mechanical 

controls may contain PCBs and mercury; and 

 Building materials could contain ACM (addressed in TetraTech 2010) and lead-based 

paints. 

3.0 PRELIMINARY PATHWAY ANALYSIS 

A pathway analysis is not an ASTM requirement or a Brownfields requirement; however, a pathway 

analysis is a requirement for developing a Conceptual Site Model (CSM) as part of the Data Quality 

Objective (DQO) process. The Data Quality Objectives are located in Appendix B.  

3.1 SOURCE CHARACTERIZATION 

The Phase II field sampling plan for the Tongue River Lumber Facility property was designed to 

address the primary concern of hydrocarbon contamination of soil and groundwater by diesel fuel 

and lubricants. A 10,000-gallon AST is located on the north edge of the property, and state 

records indicate that a 12,000-gallon diesel UST was removed from the property in the 1980s, but 

the specific location was not documented. A third aboveground diesel tank is located on the east 

side of the property (Figure 2) (DOWL HKM 2010). Samples were collected from the AST 

locations (TRSO09, TRSO05) and at the suspected UST location (TRSO012). Analytical results 

showed no hydrocarbon detections at these sample locations at concentrations above the EPA 

RSLs.  

The 2009 emergency response by the EPA documented more than two dozen drums of 

hydrocarbon fuels and lubricants scattered about the property (UOS 2009). These containers were 

disposed of in 2010 (Northern Cheyenne Tribe 2011). The Phase I report also noted that there 

were several areas of apparently hydrocarbon-stained soil scattered about the property without 

documenting specific locations (DOWL HKM 2010). As part of this Phase II, soil samples were 

collected in areas where soil stains were observed and where drums were known to have been 

stored. Analytical results for the stained soil areas (TRSO13, TRSO14, TRSO17) and drum 
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storage areas (TRSO14, TRSO20, TRSO21) are described in Section 5.0 and in the Tables. A 

map of the sample locations is shown in Figure 2.  

There is no documentation of any engineered containment features on the property to prevent the 

spread of contamination by liquid hydrocarbons through the soil or groundwater. As a result, this 

Phase II recommends surface soil removal options in several areas where soil staining was 

observed and specific analytes were detected.  

The Phase I report states that the buildings should be inspected for PCB-containing light ballasts 

and mechanical switches containing mercury. No light-ballasts or mechanical switches were 

observed on the property however a light-ballast and mechanical switch survey was not 

completed during the Phase II fieldwork. 

There are anecdotal accounts of wood treatment in water ponds at the property (Northern 

Cheyenne Tribe 2011). The most common chemicals used in aqueous wood treatment are copper-

chromium-arsenic compounds. The EPA response manager to the 2009 investigation of the drums 

found on the property did not observe any evidence of wood treatment (DOWL HKM 2010). 

However wood drying kilns were observed at the property (UOS 2009). Concentrations of 

copper, chromium, arsenic, and pentachlorophenol used in wood treating compounds were not 

observed at elevated concentrations or above background levels in the soil or groundwater 

samples collected. Coal-tar creosote is a chemical commonly used in wood treatment and 

preservation and consists almost wholly of aromatic hydrocarbons and phenols. Several aromatic 

hydrocarbons and phenols (semivolatiles analysis, Table 4) were detected in the surface soil 

samples, which may be related to creosote use. 

3.2 GROUNDWATER PATHWAY 

The shallow groundwater aquifer at the property is found at a depth of between 10 to 12 feet 

below ground surface (bgs) (Northern Cheyenne Tribe 2011). The direction of groundwater flow 

at the property is not documented, but groundwater probably flows in a westerly or northerly 

direction towards the nearby Tongue River. Because of the property’s location in a bend of a 

meandering river, the groundwater flow is probably strongly influenced by stream flow (Figure 

2). There is no record of any previous sampling of the groundwater beneath the property. There 

are no records of any engineered structures or controls at the facility designed to prevent 

infiltration of contaminants to the groundwater. As part of this Phase II investigation, most of the 
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groundwater samples collected showed concentrations of iron and manganese exceeding the 

Montana Circular-7 benchmark values. However, groundwater on the property has not been used 

in the past, is not being used at present, and there are no plans for future use. Additionally, the 

widespread elevated concentrations of iron and manganese in the groundwater samples is likely 

due to background levels from the local mineralogy. 

It is possible that in the past, residences located east and southeast of the property might have 

used groundwater for domestic purposes. All of the homes east and southeast of the property are 

now reported to be connected to the municipal water system (Northern Cheyenne Tribe 2011). 

3.3 SURFACE WATER PATHWAY 

Precipitation and surface water on the property are expected to infiltrate to the shallow 

groundwater table (DOWL HKM 2010). There are no storm drains found in the property area and 

no indication in reporting that overland flow reaches the Tongue River, a meandering perennial 

flowing stream that flows within 400 feet of the western side of the property and within 1,000 feet 

of the northern side of the property (Figure 2). Flow of the Tongue River near Ashland, Montana 

averaged 2,562 cubic feet per second for water years 1967 to 1974 (USGS 2011). The Tongue 

River is stocked with walleye at the Tongue River Reservoir upstream of the property, and the 

Tongue River is fished for channel catfish, sauger, shovelnose sturgeon, smallmouth bass, and 

walleye in the Ashland, Montana area (Montana Fish, Wildlife and Parks 2011a). Wetlands along 

this stretch of the Tongue River have not been mapped by the U.S. Fish and Wildlife Service 

National Wetlands Inventory mapping program (U.S. Fish and Wildlife 2011). Tongue River in 

the Ashland area is used for private float trips and swimming (Montana Fish, Wildlife and Parks 

2011b). Surface water was not found on the property, and as a result, no surface water samples 

were collected as part of this investigation. However, groundwater samples were collected, and 

the analytical results are described in detail in Section 5.4 and in Tables 3, 6, and 9.  

3.4 SOIL EXPOSURE 

Several areas on the property have been stained with hydrocarbons (Photos 5,7 and 8) (DOWL 

HKM 2010). These stained areas correspond to detections of a few VOCs and SVOCs. One 

exceedence above the EPA residential RSL was observed for benzo(a)anthracene (TRSO14). 

There is no documentation that any engineered controls have been instituted to limit exposure to 

this contamination. There is no documentation that access to the property is completely restricted 
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with a fence or other barrier completely surrounding the property. The property has been accessed 

in the past for vandalism and illegal dumping (Northern Cheyenne Tribe 2011). Residential 

housing exists to the east and southeast of the property with the nearest residence approximately 

100 feet east of the property boundary (Figure 2). Recommendations concerning these elevated 

concentrations and the single benchmark exceedence in surface soil sample TRSO14 are 

addressed in further detail in sections 5.0, 6.0, and 7.0 and in the Executive Summary of this 

report. 

3.5 AIR PATHWAY 

Dust particles contaminated with hydrocarbons or other potential contaminants could be picked 

up and carried by the wind eastward and southeastward towards residential housing. The Tongue 

River and possible associated wetlands are west and north of the property (Figure 2). No air 

samples were collected during this Phase II assessment. Results obtained for surface soil, 

subsurface soil, and groundwater indicate the air pathway is not of concern. 

4.0 BENCHMARKS USED FOR DATA ASSESSMENT 

Benchmarks used to evaluate soil sample results included residential and industrial EPA RSLs (EPA 

2011a). Groundwater sample results were assessed by comparison to drinking water Maximum 

Contaminant Levels (MCLs) and Montana DEQ Circular-7 benchmark values, which are state-regulated 

surface and groundwater quality values (Montana DEQ 2010, EPA 2011b). Additionally, the Northern 

Cheyenne Tribe has surface water quality standards; however, no surface water samples were collected on 

the property. The Northern Cheyenne Tribal water quality standards are included as a reference in 

Appendix D.  

4.1 EPA REGIONAL SCREENING LEVEL (RSL) 

EPA RSLs are risk-based concentrations derived from standardized equations combining 

exposure information assumptions with EPA toxicity data. EPA RSLs are considered by the EPA 

to be protective for humans (including sensitive groups) over a lifetime; however, they are not 

applicable to non-human health impacts such as ecological impacts. EPA RSLs are used for 

property screening and may be used as initial cleanup goals, if applicable. RSLs are not de facto 

cleanup standards and should not be applied as such. The RSL’s role in property “screening” is to 

help identify areas, contaminants, and conditions that may require further attention at a particular 

property. Generally, at properties where contaminant concentrations fall below EPA RSLs, no 
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further action or study is warranted under the Brownfields program. Chemical concentrations 

above the RSL would not automatically designate a property as “dirty” or trigger action; 

however, exceeding an RSL suggests that further evaluation of the potential risks by property 

contaminants is appropriate. EPA RSLs are updated biannually. Both residential and industrial 

EPA RSLs were used to assess the surface and subsurface soil sample results. 

4.2 MAXIMUM CONTAMINANT LEVEL (MCL) 

MCLs are standards that are set by the EPA for drinking water quality. An MCL is the legal 

threshold limit on the amount of a substance that is allowed in public water systems under the 

Safe Drinking Water Act. MCL standards were used to assess the groundwater sample results. 

4.3 MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) 

CIRCULAR-7 

The Montana DEQ Circular-7 contains numeric water quality standards for Montana’s 

groundwater. The standards were developed in compliance with Section 75-5-301, Montana Code 

Annotated (MCA) of the Montana Water Quality Act and Section 303(c) of the Federal Clean 

Water Act (CWA). These standards were developed to be protective of the designated beneficial 

uses of state waters, such as growth and propagation of fishes and associated wildlife, waterfowl 

and furbearers, drinking water, culinary and food processing, recreation, or agriculture. In 

addition, the Circular contains groundwater criteria for pesticides, developed in compliance with 

the Montana Agricultural Chemical Groundwater Protection Act (80-15-201, MCA). The numeric 

water quality standards in this Circular have been established for parameters (i.e., “pollutants”) in 

five categories: toxic, carcinogenic, radioactive, nutrient, or harmful. Montana DEQ Circular-7 

benchmark values were used to assess the groundwater sampling results. 

5.0 ANALYTICAL RESULTS 

5.1 SAMPLE RECEIPT AND REQUESTED ANALYSES 

Sampling activities were conducted on May 16 through 18, 2011. The sample locations were 

determined in the field based on soil staining in the surface soil, extent of staining, intensity of 

staining, and observation of activities or processes that could produce soil contamination. 

Sampling locations are illustrated in Figure 2. 
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All samples were submitted to EPA CLP laboratories for analysis. The laboratory analytical 

methods used are as follows: 

 VOCs: CLP-SOW SOM01.2 – low level water and soil; 

 SVOCs: CLP-SOW SOM01.2 – low level water and soil; and 

 Total and Dissolved target analyte list (TAL) Metals: CLP-SOW ILM05.4 – ICP-AES 

CRQL for soil and ICP-MS CRQL for water. 

Volatile and semivolatile sample analyses were conducted by ALS Laboratory Group in Salt 

Lake City, Utah. Metals analyses were conducted by Chemtech Consulting Group in 

Mountainside, New Jersey. The samples were shipped FedEx priority overnight on May 19 and 

20, 2011 and were received by the assigned CLP laboratories on May 20 and 21, 2011. All 

samples were received in good condition and at the appropriate temperature.  

These analyses were a deviation from the Field Sampling Plan (FSP) which called for Total 

Extractable Petroleum Hydrocarbons (TEPH) and Total Residual Petroleum Hydrocarbons 

(TRPH) analyses. At the time the FSP was written, analysis of the samples through the CLP 

program was uncertain. The analytical methods used were superior to the ones called for in the 

FSP, and the CLP program was a more affordable option for the project budget. The CLP 

methods used provide detailed results for individual compounds whereas TEPH and TRPH 

provide only a gross summary of the combined total concentration of the extractable and residual 

petroleum hydrocarbons. 

5.2 SURFACE SOIL SAMPLES 

Surface soil samples were collected in accordance with procedures described in UOS TSOP 4.16, 

“Surface and Shallow Depth Soil Sampling” (UOS 2005). Ten surface soil samples plus one 

duplicate sample were collected from locations not associated with subsurface soil or 

groundwater samples from 0 to 1 foot bgs with disposable plastic scoops (Figure 2). 

Ten surface soil samples from locations with associated subsurface soil and groundwater samples 

were collected from the split-spoon sampler using stainless steel augers, bowls, and spoons from 

0 to 1 foot bgs with disposable plastic scoops. Sample descriptions were logged in the field 

logbook with standard geologic descriptions. Soil was placed directly into a 4 oz. glass jar for 

VOC analysis and into a stainless steel bowl to be mixed before being placed into appropriate 

containers for SVOC and total metals analysis (Figure 2). 
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5.2.1 Surface Soil VOCs 

Surface soil VOC analytical results are summarized in Table 1. No VOCs were detected 

above any EPA residential or industrial RSLs. Detections of 1,1-dichloroethene (TRSO17 

& TRSO20), 2-hexanone (TRSO14, TRSO16, TRSO17, & TRSO20), and methylene 

chloride (TRSO14 and TRSO17) were observed. Stained soil was observed by a loading 

dock near surface soil sample TRSO20 (Photo 7), and in a processing area in the center 

of the property (Photo 5). 

5.2.2 Surface Soil SVOCs 

Surface soil SVOC analytical results are summarized in Table 4. Benzo(a)anthracene was 

detected in sample TRSO14 at a concentration of 240 J µg/kg, which is above the EPA 

Residential RSL of 150 µg/kg. Surface soil sample TRSO14 was stained soil collected 

from the drum loading and storage area. No other SVOCs were detected above the EPA 

residential or industrial RSLs. However, due to the oily/waxy nature of the soil samples, 

several of the surface soil samples scattered throughout the property required dilutions 

due to matrix interference. As a result of the dilutions, the reporting limits were raised. 

For the more toxic analytes including benzo(a)anthracene, indeno(1,2,3-cd)pyrene, 

naphthalene and pentachlorophenol, the raised reporting limits are above either the EPA 

residential RSL or both the residential and industrial RSLs for the majority of surface soil 

samples. In these cases, it is not known if the concentration of the analyte exceeds the 

corresponding EPA RSL.  

Although the results reported for pentachlorophenol were from diluted samples resulting 

in raised reporting limits due to matrix interference (except for TRSO17), the samples 

were also analyzed at a 1x dilution. Pentachlorophenol comes off the column prior to 

where the matrix interference occurs. At the 1x dilution pentachlorophenol was not 

detected in any of the samples except for TRSO17, which was detected at a concentration 

of 28 J µg/kg. The highest reporting limit for the non-detected pentachlorophenol was 

500 µg/kg, which is well below the residential (890 µg/kg) and industrial (2,700 µg/kg) 

EPA RSLs for pentachlorophenol. Therefore pentachlorophenol was not detected above 

EPA residential RSLs in the surface soil samples collected on the Tongue River Lumber 

Facility property. 
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Detections of naphthalene (TRSO04 and TRSO17), bis(2-ethylhexyl)phthalate (TRSO14, 

TRSO20, TRSO21 [duplicate of TRSO20]), and butylbenzylphthalate (TRSO21) were 

observed. These detected SVOCs correspond to the area east of the buildings, the stained 

soil observed at the drum loading and storage area just north of the above ground diesel 

tank on the east side of the property, and stained soil from the former drum storage area 

west of the main sawmill maintenance shop (Photos 5, 7, and 8).  

Several semivolatile organic tentatively identified compounds (TICs) were detected in the 

surface soil samples. These TICs provide information about analytes that are not on the 

standard compound list for the method. Because they are not on the standard compound 

list, the instrument is not calibrated for their analysis and, therefore, TIC concentrations 

are always estimated. Many of the TICs are naturally occurring plant oils and waxes. 

Only TICs that were at least an 85 percent match with a library compound were matched 

with a CAS number (American Chemical Society) registry number and are tabulated in 

this report. Several of these TICs, including beta-sitosterol, 1,4-methanoazulene, 10,18-

bisnorabieta-5,7,9,11,13-pentaene, campesterol, 1-docosene, n-hexadeconoic acid, and 

squalene, are oily or waxy naturally occurring compounds associated with plants and/or 

specifically wood. These compounds likely contributed to the oily nature of many of the 

samples described by the lab, resulting in required dilutions and raised reporting limits. 

Background concentrations for the TICs are unavailable and there are no known 

benchmarks for comparison. 

5.2.3 Surface Soil Metals 

The total metals analytical results for the surface soil samples are summarized in Table 7. 

All surface soil samples except for TRSO20 exceeded both the residential and industrial 

EPA RSLs for arsenic. Although surface soil arsenic concentrations ranged between 3.5 

and 6.7 mg/kg, a concentration of 40 mg/kg is the allowed soil concentration in the state 

of Montana due to elevated background levels (MT DEQ 2011b). Surface soil sample 

TRSO21 exceeded the EPA residential RSLs for cobalt (23 mg/kg) and iron (55,000 

mg/kg), at concentrations of 45.6 mg/kg for cobalt and 63,200 mg/kg for iron. The 

concentrations of both cobalt and iron in sample TRSO21 exceed the Rosebud County 

mean background concentrations of 19 and 48,000 mg/kg, respectively, but are below the 

EPA industrial RSLs (USGS 2011a). 
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5.3 SUBSURFACE SOIL SAMPLES 

A total of 10 subsurface soil samples were collected from the split-spoon sampler using 

disposable plastic scoops and placed into a stainless steel bowl where the soil was mixed to 

homogenize (Figure 2). The sample aliquot for the VOC fraction of the analysis was placed 

directly in the sample bottle prior to homogenization. The soil sample for the other analyses 

(SVOCs and total metals) was placed in a stainless steel bowl and homogenized before the 

samples were placed directly into the appropriate sample containers. Sample descriptions were 

logged in the field logbook with standard geologic descriptions. All subsurface soil samples were 

collected from the vadose zone directly above the water table, which is located approximately 13 

feet bgs (Figure 2). Staining was not observed in any of the subsurface soil samples. 

5.3.1 Subsurface Soil VOCs 

Analytical results for the subsurface soil VOCs are summarized in Table 2. No VOCs 

were detected in subsurface soil samples at concentrations above residential or industrial 

EPA RSLs.  

5.3.2 Subsurface Soil SVOCs 

Subsurface soil SVOC analytical results are summarized in Table 5. No SVOCs were 

detected in subsurface soil samples at concentrations above the residential or industrial 

EPA RSLs.  

5.3.3 Subsurface Soil Metals 

The total metals results for the subsurface soil samples are summarized in Table 8. All 

subsurface soil samples exceeded both the residential and industrial EPA RSLs for 

arsenic. Although subsurface soil arsenic concentrations ranged between 5.0 and 10.7 

mg/kg, a concentration of 40 mg/kg is the allowed soil concentration in the state of 

Montana due to elevated background levels (MT DEQ 2011b).  

5.4 GROUNDWATER SAMPLES 

Groundwater sampling of the Geoprobe® installed temporary groundwater wells was conducted 

according to the procedures outlined in UOS TSOP 4.12, “Groundwater Sampling” and methods 

outlined in the Geoprobe® Operations Manual (UOS 2005, Kejr Engineering 2003). Ten 
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temporary groundwater wells were installed. No product layers were observed and no detections 

of elevated VOC vapors were detected with the photoionization detector (PID). The temporary 

wells were installed approximately 5 feet into the shallow groundwater table. Depth to the top of 

the shallow groundwater table (approximately 13 feet bgs) was measured using an electronic 

water level indicator. At least three well volumes were purged from each well. Purging of the 

well continued while collecting water quality parameters, including temperature, pH, and 

conductivity. Groundwater samples were collected after the water quality parameters stabilized to 

within 10 percent for three consecutive tests. No odor or sheen was observed in any of the 

groundwater samples. No wells were purged dry during this process. Shallow groundwater 

samples were pumped using a peristaltic pump directly into the appropriate sample containers. 

Groundwater samples for dissolved metals were filtered with a 45-micron filter prior to 

preservation.  

Ten groundwater samples were collected, and the sample locations were photographed and 

documented in accordance with the procedures outlined in UOS TSOP 4.5, “Sample Location 

Documentation” (UOS 2005). Additionally, all Geoprobe® groundwater sample locations were 

located with a global positioning system (GPS) unit to give a precise location of the ground 

surface from where groundwater was acquired (Figure 2). 

5.4.1 Groundwater VOCs 

Groundwater VOC results are summarized in Table 3. No VOCs were detected in the 

groundwater samples above EPA drinking water MCLs or the Montana Circular-7 state 

regulated concentrations. 

5.4.2 Groundwater SVOCs 

Groundwater SVOC results are summarized in Table 6. No target compound SVOCs 

were detected at concentrations above EPA drinking water MCLs or the Montana 

Circular-7 state regulated concentrations. 

A few semivolatile organic TICs were identified in at least a few of the groundwater 

samples. Unlike the surface soil samples, the TICs that were consistently identified were 

not naturally occurring, but were pesticides and insecticides. These TICs included indane 

(all groundwater samples), hexylene glycol (TRGW08, TRGW10 and TRGW22), and 1-
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methylnaphthalene (TRGW03, TRGW06-08, and TRGW22) (Table 12). There are no 

known benchmarks or regulatory concentrations for these compounds.  

5.4.3 Groundwater Metals 

Groundwater dissolved metals results are summarized in Table 9. None of the 

groundwater samples had detections for any of the metals above the drinking water 

MCLs. However two metals were detected in the samples at a concentration above the 

Montana Department of Environmental Quality (DEQ) Circular-7 benchmark 

concentrations. These two metals include: 

 Iron (TRGW01-02, TRGW05-10, TRGW22, TRGW89 [rinsate blank]) 

 Manganese (all samples except TRGW89 – rinsate blank) 

At present, the groundwater is not being used, and there are no immediate plans for future 

use.  

6.0 CONCLUSIONS 

Detections of VOCs (1,1-dichloroehtene, 2-hexanone, and methylene chloride) and SVOCs (naphthalene, 

bis(2-ethylhexyl)phthalate, and butylbenzyl phthalate) were observed in the surface soil samples, but did 

not exceed any EPA residential or industrial RSLs. The only organic benchmark exceedence was the 

SVOC benzo(a)anthracene in sample TRSO14 (240 J µg/kg), which exceeded the EPA residential RSL 

(150 µg/kg). Sample TRSO14 was stained soil collected from the drum loading and storage area. The 

exceedence for benzo(a)anthracene and the other detected VOC and SVOC concentrations are located in 

three areas on the Tongue River Lumber Facility property. These three areas include: 1) the area east of 

the buildings (TRSO17); 2) the drum loading and storage are just north of the above ground diesel tank 

on the east side of the property (TRSO13 and TRSO14); and 3) the former drum storage areas west of the 

main sawmill maintenance shop (TRSO20 and TRSO21).  

All surface and subsurface soil samples, except for TRSO20, exceed both the EPA residential and 

industrial RSLs for arsenic. Surface soil arsenic concentrations range from 3.5 to 6.7 mg/kg and 

subsurface soil arsenic concentrations range from 5.0 to 10.7 mg/kg. Although all but one sample exceeds 

the EPA residential and industrial RSLs for arsenic of 0.39 and 1.6 mg/kg, respectively. A concentration 

of 40 mg/kg is the allowed soil concentration in the state of Montana due to elevated background levels 

(MT DEQ 2011b).  
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Surface soil sample TRSO21 exceeded the EPA residential RSL for cobalt (23 mg/kg) and iron (55,000 

mg/kg), at a concentration of 45.6 mg/kg cobalt and 63,200 mg/kg iron. Cobalt and iron concentrations 

found in surface soil sample TRS021 did not exceed EPA industrial RSLs. However, the concentration of 

both cobalt and iron also exceed the Rosebud County, Montana mean background concentrations of 19 

and 48,000 mg/kg, respectively (USGS 2011a). Surface soil sample TRSO21 was collected from the 

former drum storage area west of the main sawmill maintenance shop where soil staining was observed. 

This area is one of the three areas of concern listed above corresponding to slight organic contamination 

and recommended for soil removal.  

No PCB-filled light ballasts with mercury switches were observed on the property during the Phase II 

field sampling.  

7.0 RECOMMENDATIONS 

Removal of the stained and odiferous surface soil in three areas on the Tongue River Lumber Facility 

property is recommended. These three areas include the area east of the buildings; the drum loading and 

storage just north of the above ground diesel tank on the east side of the property; and the former drum 

storage area west of the main sawmill maintenance shop. These areas correspond to detected 

concentrations of VOCs, SVOCs and metals and one benchmark exceedence for benzo(a)anthracene 

(TRSO14). The extent of the removal in these areas could be determined by removing all stained and/or 

odiferous soil to a minimum depth of 1 foot bgs. Clearance samples could be collected to confirm that 

concentrations of the remaining soil are below benchmark concentrations. Using multiple cleanup 

methods in addition to a gel permeation chromatography (GPC) cleanup is recommended to minimize the 

effects of matrix interference. 

Until they are able to remove the soil, Tribal authorities could mark and tape off the areas of stained soil 

to prevent disturbance while construction workers are on the property.  

At present groundwater is not being used, nor is there a plan for use. If plans for groundwater use change, 

additional groundwater sampling and analysis may be needed. 

8.0 COST ESTIMATE 

The cost to remove the soil in the three aforementioned areas on the property is estimated to cost a 

minimum of $36,000. If the staining extends deeper than 1 foot, or if confirmation testing shows the 

removal cannot be defined by soil staining and/or odiferous soil, removal costs may be substantially 
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higher. Soil composition, moisture content, soil volume, and distance to the landfill are also major factors 

controlling the removal cost estimates. The costs to collect and analyze confirmation samples are not 

included in the soil removal cost estimates. However, due to the level of contamination observed 

confirmation sampling is not necessary.  

Due to the vegetation cover, it is unknown exactly how much soil would need to be removed. The volume 

of soil removal would likely be between 750 and 1,500 cubic yards of soil, assuming a 100 to 200 square 

foot excavation area with an excavation depth of 1 foot. The soil recommended for removal was sampled 

only to 1 foot depth bgs and was not paired with any subsurface soil or groundwater samples. Subsurface 

sample data from the property suggests that contamination is not likely 2 feet bgs. Table A below 

summarizes the estimated cost associated with the recommended contaminated soil removal (RSMeans 

2011). The range of costs is highly variable due to the wide range in volume estimated for disposal. The 

actual volume and associated disposal cost will be the main constituent of removal expenses. An average 

soil weight of 1,100 pounds per cubic weight (a standard industry conversion factor), which is equivalent 

to 0.0555 tons per cubic foot, was used to estimate the weight of soil for disposal. An average of the 

minimum and maximum values for both dry and wet silty sand were used to determine the average weight 

of the soil recommended for removal (Hough 1967). 

Table A does not include the cost of confirmation sampling. Additionally, if soil removal is found to be 

required at depths greater than 1 foot bgs, or if the areal extent of surface soil contamination is found to 

be larger than 40,000 square feet (200 feet x 200 feet area), removal costs will likely be higher. If the 

distance to the landfill is more than 10 miles, or if the contractors hired to do the removal have to travel a 

distance greater than average for mobilization/demobilization, costs may also be greater. 

It should be noted that several piles of wood chips and sawdust remain on the property. These should be 

removed, as they are a fire hazard. The cost estimate shown in Table A does not include the cost to 

remove the piles of wood chips or sawdust. Upon removal of these wood chip and sawdust piles, it is 

possible that additional staining may be observed. It is recommended that all stained soil be removed 

from the site. All stained soil should could be marked and taped off until it can be removed. Please note 

that costs associated with removing the stained soil include only the areas noted during the Phase II 

sampling as being stained. 
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TABLE A 
Cost Estimate for Tongue River Lumber Facility Soil Removal 

Task Type Unit Task Code Quantity Unit 
Price 

Line Item Cost 

Low High Low High 

Mobilization, heavy 
equipment <150 hp 

ea. 01 54 36.50 0020 1 1 $233 $233 $233

Excavation, 1ft. deep, 3/8 cy 
excavator 

bcy 31 23 16.13 0050 400 1,500 $8.75 $3,500 $13,125

Haulage 18 cy 40 mph 10 
miles 

1 cy 31 23 23.20 9474 400 1,500 $5.30 $2,120 $7,950

Disposal (dump fees) ton 02 41 19.19 0100 300 2,940 $90 $27,000 $264,600

Backfill Haulage 1cy 31 23 23.20 0330 400 1,500 $6.35 $2,540 $9,525

Backfill structural, common 
earth, no compaction 

1 cy 31 23 23.14 2020 400 1,500 $1.24 $496 $1,860

Demobilization ea 01 54 36.50 0020 1 1 $233 $233 $233

Total Estimated Costs $36,122 $297,526

 
bcy bank cubic yard 
cy cubic yard 
ea each 
ft foot 
hp horsepower 
mph miles per hour 
 
Source: RSMeans, 2011 
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TABLE 1 
Surface Soil Volatile Organic Compounds (VOCs) Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO01 TRSO02 TRSO03 TRSO04 TRSO05 TRSO06 TRSO07 TRSO08 TRSO09 TRSO10 
(MS/MSD) 

TRSO11 TRSO12 TRSO13 
(MS/MSD) 

TRSO14 

Laboratory Sample ID: H3P10 H3079 H3081 H3083 H3085 H3091 H3093 H3095 H3097 H3P11 H3068 H3069 H3070 H3071 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking 
Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank 
Outlet 

Near 
Trans-
former 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon 
Above 

Ground 
Storage 
Tank 

Near Shed 
Suspect for 

Historic 
Chemical 
Storage 

Southeast 
Corner of 

Processing Area 
& Equipment 
Parking and 

Storage Lot at 
Suspected UST 

Location 

At 
Suspected 

UST 
Location 
on East 
Side of 

Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained 
Soil at 
Drum 

Loading & 
Storage 

Area 

Analyte 

1,1-Dichloroethene  75-35-4 240,000 1,100,000 5.5 U 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

2-Butanone 78-93-3 28,000,000 200,000,000 11 U 10 U 12 U 12 U 13 U 12 U 12 U 12 U 11 U 11 U 16 U 11 U 25 U 20 U 

2-Hexanone 591-78-6 210,000 1,400,000 11 U 10 U 12 U 12 U 13 U 12 U 12 U 12 U 11 U 11 U 16 U 11 U 25 U 23 

Acetone 67-64-1 61,000,000 630,000,000 4.8 J 22 4.4 J 12 U 13 U 12 U 5.1 J 8.4 J 11 U 4.5 J 5.2 J 11 U 11 J 12 J 

Carbon disulfide 75-15-0 820,000 3,700,000 5.5 U 1.0 J 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

Chloroform 67-66-3 290 1,500 4.3 J 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

m,p-Xylene 179601-23-1 - - 5.5 U 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

Methyl acetate 79-20-9 78,000,000 1,000,000,000 5.5 U 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

Methylene chloride 75-09-2 11000 53,000 5.5 U 5.2 U 1.1 J 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 1.6 J 

o-Xylene 95-47-6 690,000 3,000,000 5.5 U 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

Tetrachloroethene 127-18-4 550 2,600 5.5 U 5.2 U 5.9 U 6.2 U 6.4 U 5.8 U 5.9 U 6.1 U 5.6 U 5.3 U 7.9 U 5.6 U 13 U 10 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
RSL Regional Screening Level 
CAS# Chemical Abstracts Service registry number 
 
Sources: EPA June 2011a (RSLs) 
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TABLE 1, continued 
Surface Soil Volatile Organic Compounds (VOCs) Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO11 TRSO12 TRSO13 
(MS/MSD) 

TRSO14 TRSO15 TRSO16 TRSO17 TRSO18 TRSO19 TRSO20 TRSO21 

Laboratory Sample ID: H3068 H3069 H3070 H3071 H3072 H3073 H3074 H3075 H3076 H3077 H3078 
(Replicate of 

TRSO20) 

Sample Location: Southeast 
Corner of 
Processing 

Area & 
Equipment 

Parking and 
Storage Lot at 
Suspected UST 

Location 

At Suspected 
UST 

Location on 
East Side of 

Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained Soil 
at Drum 

Loading & 
Storage Area 

Northwest of 
Diesel Tank 

Sawdust-Rich 
Soil on West 

Side of 
Easternmost 

Building 

Black Soil 
with 

Suspect Oil 
Staining 
East of 

Buildings 

Near Old 
Transformer 

South of 
Processing 
Area Down 
Gradient of 

Mill 
Buildings 

Former Drum 
Storage Area 
West of The 

Main Sawmill 
Maintenance 

Shop 

Former 
Drum 

Storage Area 
West of The 

Main Sawmill 
Maintenance 

Shop 

Analyte 

1,1-Dichloroethene 75-35-4 240,000 1,100,000 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 3.3 J 8.3 U 9.6 U 4.9 J 5.9 U 

2-Butanone 78-93-3 28,000,000 200,000,000 16 U 11 U 25 U 20 U 13 U 13 U 12 U 17 U 19 U 66 12 U 

2-Hexanone 591-78-6 210,000 1,400,000 16 U 11 U 25 U 23 7.9 J 13 60 10 J 19 U 25 12 U 

Acetone 67-64-1 61,000,000 630,000,000 5.2 J 11 U 11 J 12 J 13 U 6.3 J 8.8 J 6.9 J 19 U 140 13 

Carbon disulfide 75-15-0 820,000 3,700,000 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 6.1 U 8.3 U 9.6 U 8.6 U 5.9 U 

Chloroform 67-66-3 290 1,500 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 6.1 U 8.3 U 9.6 U 8.6 U 5.9 U 

m,p-Xylene 179601-23-1 - - 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 0.85 J 8.3 U 9.6 U 8.6 U 5.9 U 

Methyl acetate 79-20-9 78,000,000 1,000,000,000 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 6.1 U 8.3 U 9.6 U 8.6 U 5.9 U 

Methylene chloride 75-09-2 11000 53,000 7.9 U 5.6 U 13 U 1.6 J 6.7 U 6.5 U 4.4 J 8.3 U 9.6 U 8.6 U 5.9 U 

o-Xylene 95-47-6 690,000 3,000,000 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 0.60 J 8.3 U 9.6 U 8.6 U 5.9 U 

Tetrachloroethene 127-18-4 550 2,600 7.9 U 5.6 U 13 U 10 U 6.7 U 6.5 U 6.1 U 8.3 U 9.6 U 8.6 U 5.9 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
RSL Regional Screening Level 
CAS# Chemical Abstracts Service registry number 
 
Sources: EPA June 2011a (RSLs); EPA 2004 (SCDM) 
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TABLE 2 
Subsurface Soil Volatile Organic Compounds (VOCs) Analytical Summary 
Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSS01 TRSS02 TRSS03 TRSS04 TRSS05 TRSS06 TRSS07 TRSS08 TRSS09 TRSS10 

Laboratory Sample ID: H3P10 H3080 H3081 H3084 H3086 H3092 H3094 H3096 H3098 H3P12 

Sample Location: Behind the old 
office building 

Center of 
Equipment 

Parking Area 

North of 
Garage 

South of 
Garage 

At Diesel Tank 
Outlet 

Near 
Transformer 

West of 
Machine Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground 
Storage Tank 

Near Shed 
Suspect for 

Historic 
Chemical 
Storage Analyte 

Acetone 67-64-1 61,000,000 630,000,000 6.6 J 14 4.4 J 13 U 11 U 11 U 12 J 26 11 U 5.0 J 

Chloroform 67-66-3 290 1,500 4.9 U 6.1 U 2.0 J 6.4 U 5.7 U 5.3 U 6.3 U 5.1 U 5.3 U 5.3 U 

Methylene chloride 75-09-2 11,000 53,000 4.9 U 6.1 U 0.99 J 6.4 U 5.7 U 5.3 U 6.3 U 5.1 U 5.3 U 5.3 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
RSL Regional Screening Level 
CAS# Chemical Abstracts Service registry number 
 
Sources: EPA June 2011a (RSLs) 
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TABLE 3 
Groundwater Volatile Organic Compounds (VOCs) Analytical Summary 

Concentration in micrograms per liter (µg/L) parts per billion (ppb) 

Field Sample ID: CAS # 

EPA 
Drinking 

Water MCL 

Montana 
DEQ 

Circular-7 

TRGW01 TRGW02 TRGW03 TRGW04 TRGW05 TRGW06 TRGW07 TRGW08 TRGW09 

Laboratory Sample ID: H3P13 H3099 H3P03 H3P01 H3P02 H3P05 H3P06 H3P07 H3P08 

Sample Location: Behind the old 
office building 

Center of 
Equipment Parking 

Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine Shop 

East of Sawmill At 10,000-Gallon 
Above Ground 
Storage Tank Analytes 

Bromodichloromethane 75-27-4 80 10 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Chloroform 67-66-3 80 70 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Methylene chloride 75-09-2 5 5 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Trichloroethene 79-01-6 5 5 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

 

TABLE 3, continued 
Groundwater Volatile Organic Compounds (VOCs) Analytical Summary 

Concentration in micrograms per liter (µg/L) parts per billion (ppb) 

Field Sample ID: CAS # 

EPA 
Drinking 

Water 
MCL 

Montana 
DEQ 

Circular-7 

TRGW10 TRGW22 TRGW89 TRGW90 TRGW91 TRGW92 

Laboratory Sample ID: H3P14 H3P04 H3090 H3087 H3088 H3089 

Sample Location: Near Shed Suspect 
for Historic 

Chemical Storage 

South of Garage 
(Duplicate of 

TRGW02) 

Rinsate Blank Trip Blank Trip Blank Trip Blank 

Analytes 

Bromodichloromethane 75-27-4 80 10 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.6 J 

Chloroform 67-66-3 80 70 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 4.5 J 

Methylene chloride 75-09-2 5 5 5.0 U 5.0 U 5.0 U 0.24 J 5.0 U 5.0 U 

Trichloroethene 79-01-6 5 5 5.0 U 5.0 U 5.0 U 0.37 J 5.0 U 5.0 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
MCL Maximum Contaminant Level.  The highest level of a contaminant allowed in drinking water. MCLs are enforceable standards for drinking water.  
CAS# Chemical Abstracts Service registry number 
 
Sources: EPA June 2011b (MCLs); Montana Department of Environmental Quality (MT DEQ) August 2010 (Circular-7, Numeric Water Quality Standards) 
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TABLE 4 
Surface Soil Semivolatile Organic Compounds (SVOCs) Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO01 TRSO02 TRSO03 TRSO04 TRSO05 TRSO06 TRSO07 TRSO08 TRSO09 TRSO10 
(MS/MSD) 

TRSO11 

Laboratory Sample ID: H3P09 H3079 H3081 H3083 H3085 H3091 H3093 H3095 H3097 H3P11 H3068 

Sample Location: Behind the 
Old Office 
Building 

Center of 
Equipment 

Parking 
Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank 
Outlet 

Near 
Trans-
former 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground Storage 
Tank 

Near Shed 
Suspect for 

Historic 
Chemical 
Storage 

Southeast Corner of 
Processing Area & 
Equipment Parking 
and Storage Lot at 

Suspected UST 
Location Analyte 

2-Methylnaphthalene 91-57-6 310,000 4,100,000 190 U 180 U 3,800 U 17 J 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

4-Methylphenol 106-44-5 310,000 3,100,000 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 6.9 J 190 U 210 U 260 U 

Acetophenone 98-86-2 7,800,000 100,000,000 38 JB 46 JB 3,800 U 59 JB 50 JB 57 JB 65 JB 66 JB 38 JB 61 JB 70 JB 

Benzaldehyde 100-52-7 7,800,000 100,000,000 86 JB 76 JB 190 JB 91 JB 200 JB 130 JB 120 JB 130 JB 86 JB 110 JB 280 B 

Benzo(a)anthracene 56-55-3 150 2,100 190 U 7.1 J 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Benzo(g,h,i)perylene 191-24-2 - - 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Bis(2-ethylhexyl) phthalate 117-81-7 35,000 120,000 12 J 33 J 3,800 U 21 J 120 J 27 J 22 J 17 J 190 U 13 J 36 J 

Butylbenzylphthalate 85-68-7 260,000 910,000 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Chrysene 218-01-9 15,000 210,000 190 U 19 J 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Diethylphthalate 84-66-2 49,000,000 490,000,000 190 U 180 U 3,800 U 210 U 1,000 U 210 U 11 J 230 U 190 U 210 U 260 U 

Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 190 U 7.7 J 3,800 U 210 U 1,000 U 8.1 J 200 U 230 U 190 U 210 U 9.6 J 

Fluoranthene 206-44-0 2,300,000 22,000,000 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Indeno(1,2,3-cd) pyrene 193-39-5 150 2,100 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Naphthalene 91-20-3 3,600 18,000 190 U 180 U 3,800 U 12 J 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

Pentachlorophenol 87-86-5 890 2,700 360 U 360 U 7300 U 410 U 2,000 U 410 U 390 U 450 U 370 U 410 U 500 U 

Phenanthrene 85-01-8 - - 190 U 180 U 3,800 U 210 U 1,000 U 210 U 8.4 J 230 U 190 U 210 U 260 U 

Phenol 108-95-2 18,000,000 180,000,000 9.2 J 11 JB 3,800 U 14 JB 1,000 U 14 JB 16 J 12 J 9.0 J 13 J 33 JB 

Pyrene 129-00-0 1,700,000 17,000,000 190 U 180 U 3,800 U 210 U 1,000 U 210 U 200 U 230 U 190 U 210 U 260 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
RSL Regional Screening Level 
CAS# Chemical Abstracts Service registry number 
BOLD Sample concentration exceeds the EPA Residential Regional Screening Level. 
 
Note: A large dilution was needed to analyze samples TRSO03, TRSO13, & TRSO14, resulting in raised reporting limits. As a result reporting limits for many of the analytes are too large for comparison with one or more EPA RSL disallowing for comparison.  
 
Sources: EPA June 2011a (RSLs) 
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TABLE 4, continued 
Surface Soil Semivolatile Organic Compounds (SVOCs) Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO12 TRSO13 TRSO14 TRSO15 TRSO16 TRSO17 TRSO18 TRSO19 TRSO20 TRSO21 

Laboratory Sample ID: 
H3069 H3070 H3071 H3072 H3073 H3074 H3075 H3076 H3077 H3078 (Duplicate 

of TRSO20) 

Sample Location: At Suspected 
UST Location 
on East Side 
of Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained Soil 
at Drum 

Loading & 
Storage Area 

Northwest of 
Diesel Tank 

Sawdust-Rich 
Soil on West 

Side of 
Easternmost 

Building 

Black Soil 
with Suspect 
Oil Staining 

East of 
Buildings 

Near Old 
Transformer 

South of 
Processing Area 
Down Gradient 

of Mill 
Buildings 

Former Drum 
Storage Area West 

of The Main 
Sawmill 

Maintenance Shop 

Former Drum 
Storage Area West 

of The Main 
Sawmill 

Maintenance ShopAnalyte 

2-Methylnaphthalene 91-57-6 310,000 4,100,000 190 U 2,000 U 6,700 U 4,700 U 7,300 U 16 J 280 U 330 U 8,600 U 6,000 U 

4-Methylphenol 106-44-5 310,000 3,100,000 190 U 2,000 U 6,700 U 4,700 U 7,300 U 220 U 280 U 330 U 8,600 U 6,000 U 

Acetophenone 98-86-2 7,800,000 100,000,000 37 JB 120 JB 6,700 U 4,700 U 7,300 U 130 JB 95 JB 100 JB 8,600 U 6,000 U 

Benzaldehyde 100-52-7 7,800,000 100,000,000 86 JB 590 JB 350 JB 210 JB 290 JB 84 JB 430 B 470 B 8,600 U 220 JB 

Benzo(a)anthracene 56-55-3 150 2,100 190 U 2,000 U 240 J  4,700 U 7,300 U 220 U 280 U 330 U 8,600 U 6,000 U 

Benzo(g,h,i)perylene 191-24-2 - - 190 U 2,000 U 6,700 U 4,700 U 7,300 U 9.5 J 280 U 330 U 8,600 U 6,000 U 

Bis(2-ethylhexyl)phthalate 117-81-7 35,000 120,000 190 U 2,000 U 1,500 J 670 J 7,300 U 29 J 67 J 48 J 12,000 4,800 J 

Butylbenzylphthalate 85-68-7 260,000 910,000 190 U 2,000 U 6,700 U 4,700 U 7,300 U 220 U 280 U 330 U 8,600 U 1,100 J 

Chrysene 218-01-9 15,000 210,000 190 U 2,000 U 6,700 U 4,700 U 7,300 U 220 U 280 U 330 U 8,600 U 6,000 U 

Diethylphthalate 84-66-2 49,000,000 490,000,000 190 U 2,000 U 460 J 4,700 U 7,300 U 220 U 280 U 11 J 8,600 U 6,000 U 

Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 9.4 J 2,000 U 6,700 U 4,700 U 7,300 U 7.5 J 16 J 15 J 8,600 U 6,000 U 

Fluoranthene 206-44-0 2,300,000 22,000,000 190 U 2,000 U 6,700 U 4,700 U 7,300 U 8.6 J 280 U 330 U 8,600 U 6,000 U 

Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100 190 U 2,000 U 6,700 U 4,700 U 7,300 U 11 J 280 U 330 U 8,600 U 6,000 U 

Naphthalene 91-20-3 3,600 18,000 190 U 2,000 U 6,700 U  4,700 U 7,300 U 32 J 280 U 330 U 8,600 U 6,000 U 

Pentachlorophenol 87-86-5 890 2,700 370 U 4,000 U 13,000 U 9,000 U 14,000 U 430 U 28 J 640 U 17,000 U 12,000 U 

Phenanthrene 85-01-8 - - 7.0 J 2,000 U 6,700 U 4,700 U 7,300 U 9.0 J 11 J 330 U 8,600 U 6,000 U 

Phenol 108-95-2 18,000,000 180,000,000 19 JB 89 JB 6,700 U 4,700 U 7,300 U 13 JB 37 JB 41 JB 8,600 U 6,000 U 

Pyrene 129-00-0 1,700,000 17,000,000 190 U 2,000 U 290 J 4,700 U 7,300 U 10 J 280 U 330 U 3,400 J 6,000 U 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
RSL Regional Screening Level 
CAS# Chemical Abstracts Service registry number 
 
Note: A large dilution was needed to analyze samples TRSO15, TRSO16, TRSO20, & TRSO21, resulting in raised reporting limits. As a result reporting limits for many of the analytes are too large for comparison with one or more EPA RSL disallowing for comparison.  
 
Sources: EPA June 2011a (RSLs) 
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TABLE 5 
Subsurface Soil Semivolatile Organic Compounds (SVOCs) Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSS01 TRSS02 TRSS03 TRSS04 TRSS05 TRSS06 TRSS07 TRSS08 TRSS09 TRSS10 

Laboratory Sample ID: H3P10 H3080 H3081 H3084 H3086 H3092 H3094 H3096 H3098 H3P12 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground 
Storage Tank 

Near Shed Suspect 
for Historic 

Chemical Storage 
Analyte 

Acetophenone 98-86-2 100,000,000 7,800,000 50 JB 42 JB 73 JB 44 JB 41 JB 50 JB 61 JB 49 JB 37 JB 29 JB 

Benzaldehyde 100-52-7 100,000,000 7,800,000 90 JB 64 JB 100 JB 65 JB 66 JB 93 JB 110 JB 87 JB 77 JB 66 JB 

Bis(2-ethylhexyl)phthalate 117-81-7 120,000 35,000 180 U 11 J 2,500 E 31 J 18 J 12 J 200 U 180 U 17 J 200 U 

Butylbenzylphthalate 85-68-7 910,000 260,000 180 U 210 U 9.2 J 7.1 J 180 U 180 U 200 U 180 U 170 U 200 U 

Diethylphthalate 84-66-2 490,000,000 49,000,000 180 U 210 U 6.6 J 210 U 180 U 180 U 200 U 180 U 170 U 200 U 

Di-n-butylphthalate 84-74-2 62,000,000 6,100,000 180 U 210 U 17 J 8.7 J 180 U 180 U 13 J 180 U 170 U 200 U 

Phenol 108-95-2 180,000,000 18,000,000 11 J 11 JB 16 JB 9.7 JB 7.8 JB 11 J 14 J 11 J 8.7 J 7.0 J 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
E Value above quantitation range 
CAS# Chemical Abstracts Service registry number 
RSL Regional Screening Level  
 
Sources: EPA June 2011a (RSLs) 
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TABLE 6 
Groundwater Semivolatile Organic Compounds (SVOCs) Analytical Summary 

Concentration in micrograms per liter (µg/L) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Drinking 

Water 
MCL  

Montana 
DEQ 

Circular-7 

TRGW01 TRGW02 TRGW03 TRGW04 TRGW05 TRGW06 TRGW07 TRGW08 TRGW09 TRGW10 TRGW22 TRGW89

Laboratory Sample ID: H3P13 H3099 H3P03 H3P01 H3P02 H3P05 H3P06 H3P07 H3P08 H3P14 H3P04 H3090 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank 
Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground 
Storage Tank 

Near Shed 
Suspect for 

Historic Chemical 
Storage 

Duplicate 
of 

TRGW02 

Rinsate 
Blank 

Analytes 

1,1'-Biphenyl 92-52-4 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.33 J 

1,2,4,5-Tetrachlorobenzene 95-94-3 - 0.97► 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.18 J 

2,2'-Oxybis(1- 108-60-1 - 1,400 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.38 J 

2,4,6-Trichlorophenol 88-06-2 - 30 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.22 J 

2,4-Dichlorophenol 120-83-2 - 77 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.31 J 

2,4-Dimethylphenol 105-67-9 - 380 5.0 U 0.22 J 0.34 J 5.0 U 5.0 U 5.0 U 0.41 J 0.18 J 5.0 U 0.91 J 0.76 J 5.0 U 

2-Chlorophenol 95-57-8 - 81 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.19 J 5.0 U 0.45 J 

2-Methylnaphthalene 91-57-6 - - 5.0 U 0.44 J 4.0 J 5.0 U 1.4 J 5.7 5.3 3.0 J 5.0 U 0.16 J 3.6 J 5.0 U 

2-Methylphenol 95-48-7 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.16 J 5.0 U 5.0 U 

2-Nitrophenol 88-75-5 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.73 J 

4-Chloro-3-methylphenol 59-50-7 - 3,000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.34 J 

4-Methylphenol 106-44-5 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.23 J 5.0 U 5.0 U 

Acenaphthene 83-32-9 - 670 5.0 U 0.83 J 0.41 J 5.0 U 5.0 U 0.84 J 0.94 J 0.72 J 5.0 U 0.19 J 0.64 J 5.0 U 

Acenaphthylene 208-96-8 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.31 J 

Acetophenone 98-86-2 - - 1.6 JB 1.5 JB 1.6 JB 1.4 JB 1.5 JB 1.5 JB 1.6 JB 1.7 JB 1.5 JB 2.2 JB 1.4 JB 2.2 JB 

Benzaldehyde 100-52-7 - - 2.3 JB 2.1 JB 2.4 JB 2.2 JB 2.2 JB 2.3 JB 2.2 JB 2.5 JB 2.1 JB 2.5 JB 2.1 JB 2.3 JB 

Bis(2-ethylhexyl)phthalate 117-81-7 6 6 1.6 JB 0.36 JB 0.98 JB 1.1 JB 0.51 JB 1.0 JB 1.1 JB 1.3 JB 4.3 JB 1.8 JB 0.60 JB 4.5 JB 

Caprolactam 105-60-2 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.19 J 

Dibenzofuran 132-64-9 - - 5.0 U 0.17 J 0.16 J 5.0 U 5.0 U 0.36 J 0.32 J 0.44 J 5.0 U 5.0 U 0.27 J 5.0 U 

Diethylphthalate 84-66-2 - 17,000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.15 J 5.0 U 5.0 U 0.38 J 

Di-n-butylphthalate 84-74-2 - 2,000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.35 J 

Fluorene 86-73-7 - 1,100 5.0 U 0.27 J 5.0 U 5.0 U 5.0 U 0.22 J 0.22 J 0.27 J 5.0 U 5.0 U 0.17 J 5.0 U 

Naphthalene 91-20-3 - 100 5.0 U 1.8 J 30 0.17 J 8.3 24 26 9.7 2.3 J 3.3 J 16 0.32 J 

Nitrobenzene 98-95-3 - 17 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.90 J 

N-Nitrosodiphenylamine 86-30-6 - 33 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.19 J 

Phenanthrene 85-01-8 - - 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.18 J 5.0 U 5.0 U 5.0 U 0.15 J 

Phenol 108-95-2 - 300 0.25 JB 0.28 JB 0.30 JB 0.26 JB 0.26 JB 0.24 JB 0.30 JB 0.27 JB 0.25 JB 0.65 JB 0.27 JB 0.40 JB 
 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. MCL Maximum Contaminant Level.  The highest level of a contaminant allowed in drinking water. MCLs are enforceable standards for drinking water. 
U The analyte was not detected above the contract required quantification limit (CRQL). CAS# Chemical Abstracts Service registry number 
B Analyte detected in the associated method blank above the reporting limit. Sources:   EPA June 2011a (MCLs); Montana Department of Environmental Quality (MT DEQ) August 2010 (Circular-7, Numeric Water Quality Standards) 
► Benchmark is below analytical reporting limits disallowing for comparison.  
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TABLE 7 
Surface Soil Total Metals Analytical Summary 

Concentration in milligrams per kilogram (mg/kg) parts per million (ppm) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO01 TRSO02 TRSO03 TRSO04 TRSO05 TRSO06 TRSO07 TRSO08 TRSO09 TRSO10 
(MS/MSD) 

Laboratory Sample ID: MH3P09 MH3079 MH3081 MH3083 MH3085 MH3091 MH3093 MH3095 MH3097 MH3P11 

Sample Location: Behind the old 
office building 

Center of 
Equipment 

Parking Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-Gallon 
Above Ground 
Storage Tank 

Near Shed Suspect 
for Historic 

Chemical Storage Analyte 

Aluminum 7429-90-5 77,000 990,000 5,680 7,300 8,300 12,600 6,150 8,770 8,530 3,630 4,160 4,160 

Antimony 7440-36-0 31 410 0.59 J 0.55 J 0.86 J 0.64 J 0.58 J 0.65 J 0.43 J 0.39 J 0.48 J 0.54 J 

Arsenic 7440-38-2 0.39* 1.6* 6.3  5.9  5.4  6.4  6.3  6.1  5.8  4.5  4.9  5.8 

Barium 7440-39-3 15,000 190,000 174 172 204 201 124 165 149 108 122 † 166 

Beryllium 7440-41-7 160 2,000 0.67 0.63 0.54 0.74 0.60 0.62 0.51 0.42 J 0.41 J 0.49 J 

Cadmium 7440-43-9 70 800 0.18 J 0.15 J 0.50 0.13 J 0.19 J 0.11 J 0.10 J 0.15 J 0.070 J 0.11 J 

Calcium 7440-70-2 - - 24,600 25,500 26,600 38,800 7,490 26,200 22,700 15,300 16,000 25,500 

Chromium 7440-47-3 - - 11.1 11.8 11.8 11.0 10.7 10.8 8.7 7.0 8.1 9.8 

Cobalt 7440-48-4 23 300 7.1 6.5 4.8 5.1 6.3 4.9 4.4 J 4.4 J 4.8 6.6 

Copper 7440-50-8 3,100 41,000 20.1 18.0 17.6 13.3 14.4 10.4 10.2 11.3 9.0 13.0 

Iron 7439-89-6 55,000 720,000 16,200 13,800 16,500 15,600 14,700 15,800 10,600 10,900 11,800 13,800 

Lead 7439-92-1 400 800 11.3 10.5 21.2 12.2 11.0 8.3 8.4 7.8 7.1 8.0 

Magnesium 7439-95-4 - - 7,640 7,020 5,290 8,260 4,470 7,590 5,320 4,570 5,120 7,190 

Manganese 7439-96-5 - - 394 338 403 405 450 312 251 291 266 351 

Mercury 7439-97-6 10 43 0.11 U 0.11 U 0.11 U 0.11 U 0.020 J 0.12 U 0.020 J 0.11 U 0.10 U 0.020 J 

Nickel 7440-02-0 1,500 20,000 17.4 16.5 12.3 11.5 14.5 11.9 12.1 10.4 10.9 14.6 

Potassium 7440-09-7 - - 1,460 1,620 3,230 2,060 1,910 1,470 1,340 933 926 921 

Selenium 7782-49-2 390 5,100 0.48 J 3.2 U 3.2 U 0.38 J 3.2 U 0.38 J 0.38 J 0.60 J 0.46 J 0.96 J 

Silver 7440-22-4 390 5,100 0.090 J 0.91 U 0.090 J 0.13 J 0.080 J 0.080 J 0.96 U 0.070 J 0.84 U 1.2 U 

Sodium 7440-23-5 - - 1,530 481 2,040 945 329 J 639 724 380 J 320 J 335 J 

Vanadium 7440-62-2 - - 22.0 20.1 22.1 24.4 20.2 22.4 16.5 14.8 16.2 19.4 

Zinc 7440-66-6 23,000 310,000 59.2 47.5 313 50.5 56.1 42.7 41.6 45.1 39.2 46.6 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
* MT DEQ adopted an action level of 40 mg/kg in surface soil (April 2005). 
 
Sources: EPA June 2011a (RSLs) 
 

CAS# Chemical Abstracts Service registry number 
RSL Regional Screening Level  
BOLD Sample concentration exceeds the EPA RSLs. 
 
 



URS Operating Services, Inc. Tongue River Lumber Facility TBA – Phase II ARR 
START 3, EPA Region 8 Revision:  5 
Contract No. EP-W-05-050 Date:  12/2011 
 Page 37 of 45 
 

 
TDD No. 1102-07 
T:\START3\Tongue River Lumber TBA\Phase II ARR\Final\5th Revision Final\ARR Text.doc 

TABLE 7, continued 
Surface Soil Total Metals Analytical Summary 

Concentration in milligrams per kilogram (mg/kg) parts per million (ppm) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSO11 TRSO12 TRSO13 TRSO14 TRSO15 TRSO16 TRSO17 TRSO18 TRSO19 TRSO20 TRSO21 

Laboratory Sample ID: 

MH3068 MH3069 MH3070 MH3071 MH3072 MH3073 MH3074 MH3075 MH3076 MH3077 MH3078 
(Replicate of 

TRSO20) 

Sample Location: Southeast Corner 
of Processing 

Area, Equipment 
Parking, & 

Storage Lot at 
Suspected UST 

Location 

At Suspected 
UST 

Location on 
East Side of 

Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained Soil 
at Drum 

Loading & 
Storage Area 

Northwest 
of Diesel 

Tank 

Sawdust-Rich 
Soil on West 

Side of 
Easternmost 

Building 

Black Soil 
with Suspect 
Oil Staining 

East of 
Buildings 

Near Old 
Transformer 

South of 
Processing 
Area Down 
Gradient of 

Mill 
Buildings 

Former Drum 
Storage Area 
West of the 

Main Sawmill 
Maintenance 

Shop 

Former Drum 
Storage Area 
West of the 

Main Sawmill 
Maintenance 

Shop 
Analyte 

Aluminum 7429-90-5 77,000 990,000 6,500 8,220 6,940 6,920 9,300 8,170 12,000 8,260 8,170 1,120 12,300

Antimony 7440-36-0 31 410 0.56 J 0.63 J 1.6 J 0.91 J 0.70 J 1.1 J 0.42 J 0.48 J 0.47 J 5.1 J 92.9

Arsenic 7440-38-2 0.39* 1.6* 5.3 5.4 3.9 3.6 6.7 4.6 3.4 4.0 3.5 1.4 U 3.7

Barium 7440-39-3 15,000 190,000 17 185 143 176 220 285 200 208 206 40.9 98.3

Beryllium 7440-41-7 160 2,000 0.50 J 0.53 0.45 J 0.42 J 0.62 0.50 J 0.49 J 0.45 J 0.40 J 0.68 U 1.0

Cadmium 7440-43-9 70 800 0.16 J 0.060 J 0.23 J 0.34 J 0.13 J 0.21 J 0.54 0.23 J 0.070 J 0.76 3.5

Calcium 7440-70-2 - - 21,800 39,300 15,900 19,300 21,600 20,000 37,100 12,200 34,300 3,560 10,600

Chromium 7440-47-3 - - 10.7 8.8 9.5 8.1 9.5 13.0 22.7 6.5 5.9 4.7 100

Cobalt 7440-48-4 23 300 5.3 J 3.9 J 3.4 J 3.2 J 4.5 J 3.1 J 4.3 J 2.4 J 2.2 J 1.8 J 45.6

Copper 7440-50-8 3,100 41,000 14.9 9.7 11.8 15.3 11.1 17.0 23.4 10.2 9.8 22.4 146

Iron 7439-89-6 55,000 720,000 12,600 16,100 11,900 12,600 18,200 16,600 11,100 8,240 9,760 4,040 63,200

Lead 7439-92-1 400 800 8.4 6.2 12.2 14.7 10.5 18.2 7.6 6.5 5.1 16.1 206

Magnesium 7439-95-4 - - 5,770 11,800 4,630 3,460 5,360 3,830 6,800 2,460 8,270 400 J 1,140

Manganese 7439-96-5 - - 311 308 267 260 340 272 273 175 206 34.8 365

Mercury 7439-97-6 10 43 0.12 U 0.11 U 0.23 U 0.060 J 0.13 U 0.15 U 0.040 J 0.15 U 0.16 U 0.16 U 0.17 U

Nickel 7440-02-0 1,500 20,000 13.5 9.2 9.3 8.5 12.1 9.6 11.3 7.3 5.8 15.5 960

Potassium 7440-09-7 - - 1,320 976 1,680 1,240 1,200 1,270 3,390 1,300 925 214 J 1,490

Selenium 7782-49-2 390 5,100 0.66 J 0.26 J 1.0 J 1.0 J 3.4 U 0.48 J 3.6 U 0.89 J 0.86 J 1.4 J 4.2 J

Silver 7440-22-4 390 5,100 1.1 U 0.14 J 0.14 J 0.18 J 0.14 J 0.14 J 0.11 J 0.12 J 0.10 J 0.56 J 50.1

Sodium 7440-23-5 - - 530 J 744 696 703 J 888 689 1,010 1,050 705 264 J 916

Vanadium 7440-62-2 - - 18.1 17.0 15.6 14.8 20.7 15.2 20.6 14.3 11.2 2.4 J 8.7

Zinc 7440-66-6 23,000 310,000 49.6 30.3 73.0 140 51.3 768 97.8 85.2 40.7 1,810 1,400
 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
B Analyte detected in the associated method blank above the reporting limit. 
BOLD Sample concentration exceeds one or both of the EPA RSLs. 
RSL Regional Screening Level  
CAS# Chemical Abstracts Service registry number 
* MT DEQ adopted an action level of 40 mg/kg in surface soil (April 2005). 
 
Sources: EPA June 2011a (RSLs) 
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TABLE 8 
Subsurface Soil Total Metals Analytical Summary 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Residential 

RSLs 

EPA 
Industrial 

RSLs 

TRSS01 TRSS02 TRSS03 TRSS04 TRSS05 TRSS06 TRSS07 TRSS08 TRSS09 TRSS10 

Laboratory Sample ID: MH3P10 MH3P12 MH3082 MH3083 MH3086 MH3092 MH3094 MH3095 MH3098 MH3P12 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine Shop 

East of Sawmill At 10,000-Gallon 
Above Ground 
Storage Tank 

Near Shed 
Suspect for 

Historic Chemical 
Storage Analyte 

Aluminum 7429-90-5 77,000 990,000 4,780 3,400 8,240 5,300 4,760 4,750 2,460 3,310 3,400 3,630

Antimony 7440-36-0 31 410 0.59 J 0.70 J 0.65 J 0.40 J 0.37 J 0.62 J 0.42 J 0.48 J 0.62 J 0.57 J

Arsenic 7440-38-2 0.39* 1.6* 5.0 10.7 6.3 5.4 5.0 7.0 5.4 5.4 5.8 5.2

Barium 7440-39-3 15,000 190,000 108 93.1 129 107 97.7 97.7 64.5 132 107 175

Beryllium 7440-41-7 160 2,000 0.48 0.48 0.72 0.44 0.40 0.48 0.40 J 0.42 0.52 0.47

Cadmium 7440-43-9 70 800 0.41 U 0.41 U 0.43 U 0.040 J 0.020 J 0.060 J 0.41 U 0.40 U 0.38 U 0.39 U

Calcium 7440-70-2 - - 19,000 11,500 18,300 17,600 15,300 17,300 11,900 15,400 21,500 20,900

Chromium 7440-47-3 - - 5.5 8.2 11.3 5.6 5.5 5.3 5.7 7.2 5.4 5.0

Cobalt 7440-48-4 23 300 4.0 J 6.1 5.4 3.8 J 4.4 3.7 J 4.7 4.8 4.5 5.4

Copper 7440-50-8 3,100 41,000 4.7 5.3 9.2 5.3 6.2 3.5 4.8 4.3 4.9 4.3

Iron 7439-89-6 55,000 720,000 19,100 18,600 19,200 13,200 12,700 17,100 15,000 15,200 18,100 17,800

Lead 7439-92-1 400 800 4.5 5.8 6.1 4.8 5.9 5.2 4.7 5.3 4.7 4.7

Magnesium 7439-95-4 - - 5,340 2,740 4,540 4,640 4,260 6,360 3,490 4,250 4,760 4,420

Manganese 7439-96-5 - - 367 209 271 418 246 352 338 287 482 410

Nickel 7440-02-0 1,500 20,000 7.5 11.5 10.3 8.6 8.3 7.1 9.4 9.2 9.4 9.1

Potassium 7440-09-7 - - 422 343 J 556 507 430 410 J 299 J 333 J 350 J 344 J

Selenium 7782-49-2 390 5,100 0.29 J 0.46 J 3.0 U 2.8 U 2.6 U 0.44 J 0.62 J 2.8 U 2.7 U 2.7 U

Silver 7440-22-4 390 5,100 0.070 J 0.12 J 0.070 J 0.050 J 0.070 J 0.060 J 0.10 J 0.81 U 0.070 J 0.78 U

Sodium 7440-23-5 - - 717 397 J 708 535 475 629 274 J 356 J 370 J 460

Vanadium 7440-62-2 - - 16.5 16.0 23.1 12.6 13.9 16.4 15.6 14.8 13.8 13.8

Zinc 7440-66-6 23,000 310,000 24.6 34.9 31.5 22.0 26.0 28.5 30.3 28.4 31.1 26.3
 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
BOLD Sample concentration exceeds at least one benchmark. 
RSL Regional Screening Level  
CAS# Chemical Abstracts Service registry number 
* MT DEQ adopted an action level of 40 mg/kg in surface soil (April 2005). 
 
Sources: EPA June 2011 (RSLs) 
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TABLE 9 
Groundwater Dissolved Metals Analytical Summary 

Concentration in micrograms per liter (µg/L) parts per billion (ppb) 

Field Sample ID: 

CAS # 

EPA 
Drinking 

Water 
MCL 

Montana 
DEQ 

Circular-7 

TRGW01 TRGW02 TRGW03 TRGW04 TRGW05 TRGW06 TRGW07 TRGW08 TRGW09 TRGW10 TRGW22 TRGW89 

Laboratory Sample ID: MH3P13 MH3096 MH3P03 MH3P01 MH3P02 MH3P05 MH3P06 MH3P07 MH3P08 MH3P14 MH3P04 MH3090 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking 
Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground 
Storage Tank 

Near Shed 
Suspect for 

Historic 
Chemical 
Storage 

Duplicate of 
TRGW02 

Rinsate 
Blank 

Analytes 

Aluminum 7429-90-5 - - 200 U 200 U 10.8 J 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 

Arsenic 7440-38-2 10 10 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 3.0 J 2.6 J 10.0 U 10.0 U 10.0 U 

Barium 7440-39-3 2,000 1,000 63.8 J 52.5 J 61.7 J 44.2 J 59.9 J 43.6 J 67.7 J 141 J 84.5 J 84.6 J 53.6 J 200 U 

Calcium 7440-70-2 - - 155,000 172,000 137,000 132,000 148,000 116,000 112,000 123,000 167,000 151,000 174,000 206 J 

Cobalt 7440-48-4 - - 50.0 U 50.0 U 50.0 U 50.0 U 0.96 J 50.0 U 0.35 J 50.0 U 50.0 U 1.2 J 50.0 U 50.0 U 

Iron 7439-89-6 - 23 812 44.6 J 11.2 J 100 U 68.0 J 57.6 J 21.7 J 6,160 248 782 34.1 J 14.1 J 

Lead 7439-92-1 15 15 2.2 J 10.0 U 2.1 J 1.4 J 10.0 U 10.0 U 1.5 J 1.8 J 10.0 U 1.9 J 2.1 J 10.0 U 

Magnesium 7439-95-4 - - 166,000 153,000 90,800 91,700 88,700 92,400 61,100 68,300 74,500 112,000 154,000 42.8 J 

Manganese 7440-23-5 - (24) 554 915 10.3 J 642 107 1150 1940 982 662 1,150 936 15.9 

Nickel 7440-02-0 - 100 2.2 J 3.2 J 2.7 J 3.1 J 5.3 J 2.1 J 4.0 J 1.8 J 0.79 J 4.2 J 2.8 J 40.0 U 

Potassium 7440-09-7 - - 11,500 10,200 7,720 7,090 6,510 8,630 5,270 6,640 7,870 9,180 10,300 5,000 U 

Selenium 7782-49-2 50 50 3.9 J 6.4 J 6.7 J 5.1 J 8.0 J 4.1 J 35.0 U 3.2 J 35.0 U 6.3 J 35.0 U 35.0 U 

Sodium 7440-23-5 - - 257,000 311,000 131,000 159,000 126,000 91,900 76,800 90,200 97,600 144,000 336,000 1250 J 

Vanadium 7440-62-2 - - 1.7 J 2.2 J 2.8 J 50.0 U 3.9 J 0.35 J 1.7 J 0.70 J 1.3 J 2.6 J 1.4 J 0.84 J 

Zinc 7440-66-6 - 2,000 8.5 J 19.8 J 17.0 J 7.5 J 15.5 J 21.3 J 6.7 J 9.2 J 8.0 J 7.0 J 8.8 J 25.3 J 

 
J The associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the analyte is reliable. 
U The analyte was not detected above the contract required quantification limit (CRQL). 
CAS# Chemical Abstracts Service registry number 
BOLD Sample concentration exceeds the MT DEQ Circular-7 benchmark concentration. 
(##) Limitations on the use of water and or permitting may be required for concentrations above the limit per 17.30.601 et seq. and 17.30.1001 et seq. under the Montana Water Quality Act. 
 
Sources: EPA June 2011a (MCLs); Montana Department of Environmental Quality (MT DEQ) August 2010 (Circular-7, Numeric Water Quality Standards) 
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TABLE 10 
Surface Soil Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRSO01 TRSO02 TRSO03 TRSO04 TRSO05 TRSO06 TRSO07 TRSO08 TRSO09 TRSO10 TRSO11 

Laboratory Sample ID: H3P13 H3099 H3P03 H3P01 H3P02 H3P05 H3093 H3095 H3097 H3P11 H3068 

Sample Location: Behind 
the Old 
Office 

Building 

Center of 
Equipment 

Parking 
Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank 
Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground Storage 
Tank 

Near Shed Suspect 
for Historic 

Chemical Storage 

Southeast Corner of 
Processing Area & 
Equipment Parking 
and Storage Lot at 

Suspected UST 
Location Analytes 

.beta.-Sitosterol 83-46-5 - 486 362 - 560 2,187 8,067 - 320 - - 

.gamma.-Sitosterol 83-47-6 - - - - - - - - - 1,993 - 

[1,2,4]Oxadiazole, 3-(5-bromofuran-2-yl)-5-furan 1000303-56-3 - - - - - - - - - - - 

1,4-Methanoazulene, decahydro-4,8,8-trimethyl-9- 475-20-7 - - 521 2,076 124 - - - - 474 - 

10,18-Bisnorabieta-5,7,9(10),11,13-pentaene 6566-19-4 - 587 - 950 757 552 8,319 - - 213 - 

17-Pentatriacontene 6971-40-0 - - - - - 516 - - - - - 

1-Docosene 1599-67-3 - - - - - - 684 - - 613 - 

1-Docosene 1599-67-3(09) - - - - - - - - - - - 

1-Docosene 1599-67-3(19) - - - - - - 1,111 - - - - 

1-Heneicosanol 15594-90-8 - - - - - 806 - - - - - 

1-Nonadecene 18435-45-5 - - - - - 145 - - - - - 

1-Octadecanesulphonyl chloride 1000342-70-4 - - - - - - - - 134 - - 

1-Octadecene 112-88-9 - 102 - - - - - - - - - 

1-Phenanthrenecarboxylic acid, 1,2,3,4,4a,9,10,1 1235-74-1 - - - - - - - - - 1,270 - 

1-Phenanthrenecarboxylic acid, 7-ethenyl-1,2,3,4 1686-54-0 - - - - - - - - - 389 - 

1-Phenanthrenecarboxylic acid, 7-ethenyl-1,2,3,4 1686-62-0 - - - - - - - - - 798 - 

26-Nor-5-cholesten-3.beta.-ol-25-one 7494-34-0 - - - - - - - - - - - 

2-Dodecen-1-yl(-)succinic anhydride 19780-11-1 - - - - - - - - - - - 

3-Eicosene, (E)- 74685-33-9 - - - - - - - - - 287 - 

7-Hexadecenoic acid, methyl ester, (Z)- 56875-67-3 - - - - - - - - - - - 

9-Oxabicyclo[4.3.0]non-6-en-8-one, 7-[2-methylene 1000160-28-9 - - - - - - - - - - - 

Benzene, 1,3,5-trimethyl- 108-67-8 - - - - - - - - - - - 

Benzene, 1-methyl-3-propyl- 1074-43-7 - - - - - - - - - - - 

Campesterol 474-62-4 - - - - - 129 431 - - - - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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TABLE 10, continued 
Surface Soil Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRSO01 TRSO02 TRSO03 TRSO04 TRSO05 TRSO06 TRSO07 TRSO08 TRSO09 TRSO10 
(MS/MSD) 

TRSO11 

Laboratory Sample ID: H3P13 H3099 H3P03 H3P01 H3P02 H3P05 H3093 H3095 H3097 H3P11 H3068 

Sample Location: Behind the 
old office 
building 

Center of 
Equipment 

Parking 
Area 

North of 
Garage 

South of 
Garage 

At Diesel 
Tank Outlet 

Near 
Transformer 

West of 
Machine 

Shop 

East of 
Sawmill 

At 10,000-
Gallon Above 

Ground 
Storage Tank 

Near Shed 
Suspect for 

Historic 
Chemical 
Storage 

Southeast Corner of 
Processing Area & 

Equipment Parking and 
Storage Lot at Suspected 

UST Location Analytes 

cis-9-Hexadecenoic acid 1000333-19-5 - - - - - 975 - - - - - 

Dicyclopenta[a,d]benzene, 4,8-diethyl-1,5-dimeth 1000156-41-6 - - - - - 158 1,391 - - - - 

Ethanol 64-17-5(02) - - - - - - - - - - - 

Fumaric acid, 3,5-difluorophenyl undecyl ester 1000339-37-7 - - - - - - - - - 191 - 

Hexadecenoic acid, Z-11- 2416-20-8 - - - - - - - - - - - 

n-Hexadecanoic acid 57-10-3 - - - - 158 498 - 98 - 503 - 

Olean-12-en-28-oic acid, 3.beta.,21.alpha.,22.al 13843-95-3 - - - - - - - - - - - 

Oleic Acid 112-80-1 - - - - - - - - - 477 - 

Oxalic acid, allyl octadecyl ester 1000309-24-5 - - - - - - - 80 - - - 

Oxalic acid, cyclobutyl pentadecyl ester 1000309-70-5 - - - - - - -  - - - 

Pentadecane, 2,6,10-trimethyl- 3892-00-0 - - 4,617  - - -  - - - 

Pentadecanoic acid, 14-methyl-, methyl ester 5129-60-2 - - - - - - -  - - - 

Perylene, eicosahydro- 47041-72-5 - - - - - - -  - - - 

Phenanthrene, 1-methyl-7-(1-methylethyl)- 483-65-8 - - - - - 131 7,703  - - - 

Silane, chlorotriethoxy- 4667-99-6 - - - - - - -  - - - 

Squalene 7683-64-9 137 - - - - - -  - 242 137 

Stigmastane 601-58-1 - - - - - - -  - - - 

Stigmastanol 19466-47-8 - - - - - - 732  - 288 - 

Stigmasterol 83-48-7 - - - - - - -  - - - 

Sulfurous acid, 2-propyl tetradecyl ester 1000309-12-5 - - 340 - - - -  - - - 

Sulfurous acid, butyl heptadecyl ester 1000309-18-4 - - - 905 - - -  - - - 

Tetratriacontyl trifluoroacetate 1000351-75-3 - - - - - - -  - - - 

Total Alkanes E966796 455 120 24,758 9,123 1,548 669 - 508 345 - 455 

trans-13-Octadecenoic acid 693-71-0 - - - - - - - - - - - 

Vanillin 121-33-5 - - - - - - - - - - - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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TABLE 10, continued 
Surface Soil Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRSO12 TRSO13 TRSO14 TRSO15 TRSO16 TRSO17 TRSO18 TRSO19 TRSO20 TRSO21 

Laboratory Sample ID: 
H3069 H3070 H3071 H3072 H3073 H3074 H3075 H3076 H3077 H3078 (Duplicate 

of TRSO20) 

Sample Location: At Suspected 
UST 

Location on 
East Side of 

Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained Soil at 
Drum 

Loading & 
Storage Area 

Northwest of 
Diesel Tank 

Sawdust-Rich 
Soil on West 

Side of 
Easternmost 

Building 

Black Soil with 
Suspect Oil 

Staining East of 
Buildings 

Near Old 
Transformer 

South of 
Processing Area 
Down Gradient 

of Mill 
Buildings 

Former Drum 
Storage Area 

West of The Main 
Sawmill 

Maintenance 
Shop 

Former Drum 
Storage Area 

West of The Main 
Sawmill 

Maintenance 
Shop Analytes 

.beta.-Sitosterol 83-46-5 243 - - - - - - 1,807 - - 

.gamma.-Sitosterol 83-47-6 - - - - - - 2,483 - - - 

[1,2,4]Oxadiazole, 3-(5-bromofuran-2-yl)-5-furan 1000303-56-3 - - - - 3,287 - - - - - 

1,4-Methanoazulene, decahydro-4,8,8-trimethyl-9- 475-20-7 - 2,068 - - - - 676 667 - - 

10,18-Bisnorabieta-5,7,9(10),11,13-pentaene 6566-19-4 - - - - - - - - - - 

17-Pentatriacontene 6971-40-0 - - - - - - - - - - 

1-Docosene 1599-67-3 - - - - - - - 230 - - 

1-Docosene 1599-67-3(09) - - - - - - - 773 - - 

1-Docosene 1599-67-3(19) - - - - - - - - - - 

1-Heneicosanol 15594-90-8 - - - - - - - - - - 

1-Nonadecene 18435-45-5 - - - - - - - - - - 

1-Octadecanesulphonyl chloride 1000342-70-4 - - 2,682 - - - - - - - 

1-Octadecene 112-88-9 - - - - - - - - - - 

1-Phenanthrenecarboxylic acid, 1,2,3,4,4a,9,10,1 1235-74-1 - - - - - - - - - - 

1-Phenanthrenecarboxylic acid, 7-ethenyl-1,2,3,4 1686-54-0 - - - - - - - - - - 

1-Phenanthrenecarboxylic acid, 7-ethenyl-1,2,3,4 1686-62-0 - - - - - - - - - - 

26-Nor-5-cholesten-3.beta.-ol-25-one 7494-34-0 - - - - - - 417 - - - 

2-Dodecen-1-yl(-)succinic anhydride 19780-11-1 - - - - - - - - - 2,961 

3-Eicosene, (E)- 74685-33-9 - - - - - - - - - - 

7-Hexadecenoic acid, methyl ester, (Z)- 56875-67-3 - - - - - - 286 - - - 

9-Oxabicyclo[4.3.0]non-6-en-8-one, 7-[2-methylen 1000160-28-9 - - - - 5,179  - - - - 

Benzene, 1,3,5-trimethyl- 108-67-8 - - - - - 96 - - - - 

Benzene, 1-methyl-3-propyl- 1074-43-7 - - - - - 90 - - - - 

Campesterol 474-62-4 - - - - -  587 - - - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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TABLE 10, continued 
Surface Soil Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRSO12 TRSO13 TRSO14 TRSO15 TRSO16 TRSO17 TRSO18 TRSO19 TRSO20 TRSO21 

Laboratory Sample ID: 
H3069 H3070 H3071 H3072 H3073 H3074 H3075 H3076 H3077 H3078 (Duplicate of 

TRSO20) 

Sample Location: At Suspected 
UST Location 
on East Side 
of Property 

Wood Chip-
Rich, Oil-

Stained Soil 
South of 
Buildings 

Stained Soil at 
Drum Loading 

& Storage 
Area 

Northwest 
of Diesel 

Tank 

Sawdust-Rich 
Soil on West 

Side of 
Eastern-most 

Building 

Black Soil 
with Suspect 
Oil Staining 

East of 
Buildings 

Near Old 
Transformer 

South of 
Processing Area 
Down Gradient 

of Mill 
Buildings 

Former Drum 
Storage Area West 

of The Main 
Sawmill 

Maintenance Shop 

Former Drum 
Storage Area West of 

The Main Sawmill 
Maintenance Shop 

Analytes 

cis-9-Hexadecenoic acid 1000333-19-5 - - - - - - - - - - 

Dicyclopenta[a,d]benzene, 4,8-diethyl-1,5-dimeth 1000156-41-6 - - - - - - - - - - 

Ethanol 64-17-5(02) - - - - - - - - 35  

Fumaric acid, 3,5-difluorophenyl undecyl ester 1000339-37-7 - - - - - - - - - - 

Hexadecenoic acid, Z-11- 2416-20-8 - - - - - - 254  - - 

n-Hexadecanoic acid 57-10-3 134 - - - - 97 - 937 - - 

Olean-12-en-28-oic acid, 3.beta.,21.alpha.,22.al 13843-95-3 - - - - - - - - 28,457 - 

Oleic Acid 112-80-1 - - - - - - - - - - 

Oxalic acid, allyl octadecyl ester 1000309-24-5 - - - - - - - - - - 

Oxalic acid, cyclobutyl pentadecyl ester 1000309-70-5 - - - 2,012 - - - - - - 

Pentadecane, 2,6,10-trimethyl- 3892-00-0 - - - - - - - - - - 

Pentadecanoic acid, 14-methyl-, methyl ester 5129-60-2 - - - - - - 288 - - - 

Perylene, eicosahydro- 47041-72-5 - - - - 8,120 - - - - - 

Phenanthrene, 1-methyl-7-(1-methylethyl)- 483-65-8 - - - - - - - - - - 

Silane, chlorotriethoxy- 4667-99-6 - - - - - - 370 250 - - 

Squalene 7683-64-9 - - - - - - - - - - 

Stigmastane 601-58-1 - - - - - - - - - 14,889 

Stigmastanol 19466-47-8 - - - - - - - 773 - - 

Stigmasterol 83-48-7 - - - - - - 401 - - - 

Sulfurous acid, 2-propyl tetradecyl ester 1000309-12-5 - - - - - - - - - - 

Sulfurous acid, butyl heptadecyl ester 1000309-18-4 - - - - - - - - - - 

Tetratriacontyl trifluoroacetate 1000351-75-3 - - - - - - - - 38,460 - 

Total Alkanes E966796 640 - 78,236 27,352 40,235 - 2,145 - 804,356 20,009 

trans-13-Octadecenoic acid 693-71-0  - - - - - 946 946 - - 

Vanillin 121-33-5  - - - - - - 226 - - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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TABLE 11 
Subsurface Soil Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per kilogram (µg/kg) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRSS03 TRSS04 TRSS07 TRSS08 TRSS09 

Laboratory Sample ID: H3083 H3084 H3094 H3096 H3098 

Sample Location: North of Garage South of Garage West of 
Machine Shop 

East of Sawmill At 10,000-Gallon Above 
Ground Storage Tank 

Analytes 

5-Octadecene, (E)- 7206-21-5 80 - - - - 

Total Alkanes E966796 241 - 94 103 144 

Tributyl phosphate 126-73-8 - 84 - - - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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TABLE 12 
Groundwater Analytical Summary of Semivolatile Organic Tentatively Identified Compounds (TICs) 

Concentration in micrograms per liter (µg/L) parts per billion (ppb) 

Field Sample ID: 

CAS # 

TRGW03 TRGW05 TRGW06 TRGW07 TRGW08 TRGW09 TRGW10 TRGW22 TRGW89 

Laboratory Sample ID: H3P03 H3P02 H3P05 H3P06 H3P07 H3P08 H3P14 H3P04 H3090 

Sample Location: North of Garage South of Garage At Diesel Tank 
Outlet 

Near 
Transformer 

West of Machine 
Shop 

East of Sawmill At 10,000-Gallon 
Above Ground 
Storage Tank 

Center of Equipment 
Parking Area (Duplicate 

of TRGW02) 

Rinsate Blank 

Analytes 

Benzene, 1-ethenyl-4-ethyl- 567776 - - 2.1 - - - - - - 

Benzene, 2-ethenyl-1,4-dimethyl- 2039-89-6 2.6 - - 2.1 - - - - - 

Benzofuran, 7-methyl- 17059-52-8 2.7 - 2.2 - - - - - - 

Benzothiazole 95-16-9 - - - - - - - - 2.6 

Hexylene Glycol 107-41-5 - - - - 6.9 - 21 14 - 

Indane 496-11-7 20 10 19 9.9 5.5 2.8 2.5 9.0 - 

Naphthalene, 1-methyl- 90-12-0 3.3 - 4.4 4.8 2.4 - - 2.8 - 

 
NOTE: All TICs are estimated and should be considered “J” qualified. 
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PHOTO 1 
View to the east of Borehole 02 located in the equipment parking and storage area on the east side of 

the property. Jolisa Bahr, Northern Cheyenne Tribe, Brownfields Coordinator with Amy Gray and 
Henry Schmelzer of START. 

 

PHOTO 2 
Examination of core from Borehole 02 – loose, poorly sorted silt, sand, and gravel. Henry Schmelzer, 
Amy Gray, and Jenifer Patureau of START. Photo courtesy of Jolisa Bahr the photographer/BFC on 

site. 
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PHOTO 3 
Surface soil sample location TRSO11 located on the southeast corner of the processing area and the 

equipment parking and storage lot. View to the northwest. Photo courtesy of Jolisa Bahr the 
photographer/BFC on site. 

 

PHOTO 4 
Surface soil sample location TRSO12 close to where a suspected underground storage tank could have 

been located on the east side of the property. View to the north. Photo courtesy of Jolisa Bahr the 
photographer/BFC on site. 
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PHOTO 5 
Barry Hayhurst of START collecting surface soil sample TRSO14 from stained soil at a drum loading 
and storage area.  View to the east. Photo courtesy of Jolisa Bahr the photographer/BFC on site. 

 

PHOTO 6 
Barry Hayhurst of START collecting surface soil sample TRSO19 from low lying area south of 

processing area that receives drainage from mill buildings. View to the north. Photo courtesy of Jolisa 
Bahr the photographer/BFC on site. 
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PHOTO 7 
Jenifer Patureau of START collecting surface soil sample TRSO20 from a former drum storage area on 

the west side of the main sawmill building maintenance shop. Note standing water at this location. 

 
 

PHOTO 8 
Jenifer Patureau of START collecting surface soil sample TRSO21 from stained soil on the west side of 

the main sawmill building maintenance shop.  
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PHOTO 9 
Barry Hayhurst of START collecting surface soil sample TRSO18 from soil near old transformer (grey-

green structure on right side of photograph). View to the northwest. Photo courtesy of Jolisa Bahr the 
photographer/BFC on site. 

 

PHOTO 10 
Jenifer Patureau of START collecting groundwater sample TRGW04. View to the east. 
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PHOTO 11 
Jenifer Patureau of START sampling groundwater well TRSO06. View to the southeast 

 

PHOTO 12 
Barry Hayhurst of START sampling groundwater well TRGW10 in an area suspected to have been used 

for chemical storage. View to the southwest. 

 



 

 

APPENDIX B 
 

Project Data Quality Objectives 
and Data Quality Assessment 



















 

 

APPENDIX C 
 

Laboratory Data 
(on CD)



 

 

APPENDIX D 
 

Northern Cheyenne Tribal Surface Water Quality 
Benchmarks 
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