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INTRODU C TION
NewFields Companies, LLC (NewFields) prepared this Sampling and Analysis Plan (SAP) for a
supplemental Phase II Environmental Site Assessment (ESA) of the Former Ronan Landfill (Site) located
at 1313 Terrace Lake Road, Lake County, Montana (Figure 1). The purpose of this supplemental Phase II
ESA is to evaluate the extent of several VOC compounds detected at elevated concentrations in a soil
vapor plume previously identified in the southwest corner of the property, and whether the residential
structure located in proximity to the vapor plume is at risk of soil vapor intrusion. This SAP was prepared
on behalf of the Confederated Salish & Kootenai Tribes (CSKT) using a U.S. Environmental Protection
Agency (EPA) Brownfields Hazardous Substance Assessment Grant.
This assessment is intended to fill data gaps associated with previous work (see Section 1.2) which
identified dichlorodifluoromethane, trichloroethene (TCE) and tetrachloroethene in soil vapor above
EPA Screening levels in several soil vapor samples. Further delineation of these compounds in soil vapor
is necessary in order to help determine to potential future development of the Site. This investigation
focusses on the following two areas deemed by CSKT to be crucial for potential reuse of the Site:


Evaluate ambient air quality at the southernmost mobile home (Figure 2); and



Delineate the southern extent of impacts to soil vapor in the vicinity of former mink farm
buildings (Figures 2 and 3).

1.1 PROGRAM ORGANIZATION
Personnel and their associated responsibility for the CSKT Brownfields Program are listed below:
CSKT Brownfields Program Manager – Willie Keenan, CSKT (Acting Manager)
Responsibilities: Assure program performance meets requirements; coordinate project team
and assessment work; maintain the official, approved Quality Assurance Project Plan (QAPP);
maintain project files and project documents; maintain project budget; grant management;
ensure all project personnel have current version of QAPP and other project planning
documents. Arrange site access. Notify current site residents of previous Phase I and II
assessment findings. Within two weeks of final publication of the report of findings, notify
current site residents and CSKT management of findings from proposed assessment, including
discussing any results above risk-based screening levels, and whether the results affect the
usability of the on-site residences.
EPA Project Officer – Stephanie Shen , EPA
Responsibilities: Review all project planning documents and work plans; assess site eligibility;
approve project-specific Field Sampling Plans on behalf of EPA, assist the CSKT with overall
management of the program
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Contractor Project Manager – Wilhelm Welzenbach, NewFields
Responsibilities: Project coordination and liaison with the CSKT and EPA; assist in field planning;
problem solving and decision making; ensure field personnel comply with project health and
safety requirements; quality assurance of project documents.
Quality Assurance Officer – Doug Rogness, NewFields
Responsibilities: Perform final check for quality and accuracy of planning documents and
reports; verify that field and laboratory procedures were implemented properly; confirm
analytical data meet current quality control standards.
Health and Safety Officer – Richard Leferink / Heather Grotbo, NewFields
Responsibilities: Review and approve all health and safety plans and compliance of field
personnel with those plans.
Site Assessment – Heather Grotbo, NewFields
Responsibilities: Identify potential sources of contamination; conduct environmental sampling;
obtain field data and communications with the project manager during the field investigation.
Personnel conducting Phase II assessment work will be required to have 40-hour OSHA Health and
Safety certification with annual updates. Well drilling contractors will be required to be licensed
monitoring well constructors, as required by ARM Title 36, Chapter 21, Sub-Chapter 8. Each respective
entity will maintain documentation of the required certification for its employees. In addition to copies
of the QAPP maintained for reference by NewFields personnel, Ms. Marlene McDanal (CSKT) and Ms.
Barbara Benoy (EPA) have received a copy of the QAPP.

1.2 BACKGROUND AND GENERAL SITE DESCRIPTION
The 5.5-acre Site lies at the base of the Mission Mountain Range, approximately 1.5 miles east of Ronan,
Montana in Lake County (Figure 1). The Site is located in the northeast quarter of Section 6, Township
20 North, Range 19 West. The approximate center of the Site is located at 47.527° North (latitude) and 114.059° West (longitude) and lies at an elevation of approximately 3,130 feet above mean sea level.
Historically, the Site was a gravel pit converted into a landfill for the City of Ronan (NewFields 2014).
Currently, the Site is occupied by two mobile homes and a variety of multipurpose structures, including
two former mink farm buildings.
A Phase I ESA (AMEC Geomatrix, 2010) was performed on land immediately south of the Site, and
identified previous use of the site as a landfill as the only Recognized Environmental Condition (REC) in
the vicinity. Previous Phase II environmental sampling on land immediately south of the Site was
conducted by NewFields in 2013. That investigation included the sampling of subsurface soil and
installation of two monitoring wells (NewFields 2014). There were no contaminants of concern
observed in soil or groundwater collected from the 2013 field effort on land south of the Site.
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Previous Phase II environmental sampling on the Site was conducted by NewFields in 2015 (NewFields,
2015). During the previous Phase II assessment, six monitoring wells were installed on the Site, along
with eight soil vapor probes. Subsurface soil, groundwater, soil vapor, and surface water samples were
collected and analyzed for contaminants associated with landfill waste. Results are summarized below.
During the 2015 event, there were no target analytes above both screening levels and background
concentrations for subsurface soil. Two contaminants were detected in groundwater (barium and vinyl
chloride) at concentrations above applicable standards in well MW-3 (Appendix A and Figure 2).
However, the Site is served by municipal water supply and not dependent on groundwater as a drinking
water source.
In soil vapor, dichlorodifluoromethane (a refrigerant) was detected above the screening level in probe
SV-4 (Appendix A and Figure 2). Other contaminants above screening levels in soil vapor included
trichloroethene in SV-3, tetrachloroethene in SV-7, and hydrocarbon fractions above the Montana riskbased screening levels in all probes (Appendix A). Methane concentrations were below detection limits
in soil vapor samples, indicating a low explosive risk at the Site. In general, contaminant impacts to
groundwater and soil vapor are concentrated in the southern portion of the Site (NewFields, 2015). The
proposed supplemental Phase II ESA sampling (i.e. second round of on-site sampling) is intended to
delineate these screening level exceedances on-site, and determine where expanded residential use
would be appropriate. All RECs identified in the Phase I (AMEC Geomatrix, 2010) were either addressed
in previous sampling, or will be addressed in proposed sampling to delineate the extent of soil vapor
impacts.

1.3 GEOLOGY AND HYDROGEOLOGY
The Site lies in the large north/south trending Mission Valley, which is bounded by the Mission Range to
the east, Salish Mountains to the west, the Jocko Hills to the south, and the Polson Moraine and
Flathead Lake to the north. The valley has been largely filled with pro-glacial deposits and lacustrine
sediments from Glacial Lake Missoula. The deposits underlying the Site have been mapped as
Quaternary in age and defined as primarily glacial, glaciofluvial, and flood deposits (Harrison et al. 1986).
These deposits include glacial till, outwash, and other glaciofluvial-type deposits. Glacial deposits can be
highly heterogeneous in nature and contain boulders, gravels, sands, silts, and clays.
Geologic mapping of the Site, as presented by the Montana Bureau of Mines and Geology (MBMG
2017), indicates the Site lies on glacial lake deposits of laminated silt, fine-grained sand, and clay.
Approximately 700 feet west of the site, the MBMG geologic map indicates the surface is covered by a
gravel deposit that ranges from pebble to boulder size, and includes sand, silt, and clay. These gravel
deposits can be described as alluvial terrace, abandoned channel and floodplain, remnant alluvial fan,
and/or local glacial outwash in origin.
Soil at the Site is mapped by the U.S. Department of Agriculture, Natural Resources Conservation Service
(NRCS 2017) as the Connah-Water complex. The typical soil profile for the Connah-Water complex is
slightly decomposed plant material from 0 to 1 inches, silty clay loam from 1 to 8 inches, silty clay from 8
to 14 inches, clay from 14 to 33 inches, and silty clay from 33 to 60 inches below ground surface (bgs).
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The parent material for native soils in the complex is glacial till. Previous use of the Site (gravel mine and
landfill) likely resulted in removal and/or burial of much of the native soil.
The Mission Valley is drained primarily by the Flathead River on the west side of the valley. A network of
irrigation ditches and canals has altered the hydrology of the valley. North Crow Creek is less than 300
feet from the Site to the west (Figure 2). North Crow Creek flows from the northeast to the southwest
and into Crow Creek (Figure 1) before entering Lower Crow Reservoir, which drains into the Flathead
River. The most prominent groundwater resource in the area occurs in discontinuous layers of sands and
gravels (LaFave 2004).
The MBMG Ground Water Information Center (GWIC) database shows seven wells located within ½-mile
of the Site. These wells range in depth from 12 to 192 feet (ft) bgs. The average static water level is
listed as 38 ft bgs. Reported well yields were moderate, ranging from 50 to 65 gallons per minute (gpm).
Water uses associated with these wells are categorized as domestic, livestock, and irrigation.

1.4 CURRENT USE OF THE SITE AND ADJOINING PARCELS
The Site is currently owned by Ron McCrea. The surface of the Site is slightly elevated above the
surrounding land, likely as a result of grading associated with the landfill. From the center of the Site,
the surface slopes toward the adjacent properties in all directions. The Site consists of two parcels with
five main buildings. Two long linear buildings previously used for mink farming exist on the west side of
the property (Figure 2). A barn is located to the northeast of the former mink buildings, and two
occupied mobile homes with enclosed crawlspaces are located on the Site, one at the north end and one
at the south end (Figure 2). Discussions with CSKT indicate that the mobile homes are connected to the
City of Ronan water system and each has a septic tank and drain field system to treat wastewater.
Expanded residential use of the site is inhibited by potential vapor intrusion, and it is unknown whether
current residents are being exposed to unacceptable soil vapor concentrations from the former on-site
landfill.
Adjacent areas to the north of the Site, along Terrace Lake Road, are developed as low-density
residential lots. The property directly to the east of the Site also contains an abandoned mink farm. An
open field is located to the south, and a wooded area surrounding North Crow Creek is located to the
west. The approximate boundary of the former landfill site is shown on Figure 2.

1.5 FUTURE USE OF SITE AND ADJOINING PARCELS
The Site and adjacent properties will stay the same for the foreseeable future and be used for
residential purposes. Following the assessment of the Site, CSKT may develop the southern parcel for
tribal housing.

Page | 4

Sampling and Analysis Plan  Former Ronan Landfill, Ronan, MT  Version 2 - July 2018

PHASE II INVESTIGATION PU RPOSE AND
APPROAC H
The purpose of the Phase II ESA is to fill in data gaps identified following the 2015 Phase II investigation
and delineate the extent of soil vapor in the southwestern corner of the Site. This supplemental Phase II
ESA will evaluate if soil vapor poses a human health risk for current residents in the mobile home on the
southern portion of the property. The objectives of this Phase II investigation include:


Evaluating the extent of soil vapor by installing three additional vapor probes on the southwest
corner of the property.



Collecting soil vapor samples from one of the existing soil vapor probes (SV-4) and the three
newly-installed vapor probes in the southwest portion of the property.



Collecting a crawlspace air sample beneath the southern mobile home residence on the
property.



Evaluating whether soil vapor concentrations exceed Montana Indoor Air Quality Standards
multiplied by an attenuation factor of 0.03.

Fieldwork will be performed by a NewFields staff geologist or environmental scientist, who will track,
store, and retrieve field supplies. Project manager Wilhelm Welzenbach will oversee implementation of
the Site assessment, and will be responsible for management of the project. Richard Leferink will be
responsible for Health and Safety. Each of these staff members has OSHA HAZWOPER safety training,
college education, and multiple years of environmental work experience.

2.1 DATA QUALITY OBJECTIVES
The EPA developed the Data Quality Objectives (DQOs) Process (EPA 2006) as its recommended process
to identify the extent of contamination during site investigations. The DQO Seven-Step Planning
Approach is intended to ensure that data collected will be sufficient in both quality and quantity to
support goals of the investigation and make remedial action decisions. The DQOs for this Site
investigation are identified in Appendix B.

2.2 TRIAD APPROACH
NewFields will employ the Triad Approach (EPA 2004) for this investigation. The Triad Approach helps
manage uncertainty and employs innovative characterization strategies to increase confidence in
project decisions concerning contaminant presence, location, fate, exposure, and risk (EPA 2004). The
approach comprises three primary components: 1) Systematic Project Planning, 2) Dynamic Work
Strategies, and 3) Real-Time Measurement Technologies.
The Systematic Project Planning element identifies key decisions to be made with the data and
establishes end goals of the investigation prior to initiating the investigation. During the planning phase,
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a Conceptual Site Model (CSM) of the contamination is developed (including data gaps) to determine
site DQOs (see Section 2.3).
Dynamic Work Strategies identify a decision logic that allows for changes during the assessment based
on information obtained in the field. These strategies may involve communication between field
personnel and the project manager to ensure that site investigation objectives are met and that the
assessment takes into account observations made in the field. Before initiating field work, all parties to
be involved in the investigation collaborate so there is an understanding of individual investigative
responsibilities.
Real-Time Measurement Technologies provide information during the assessment which is used to
make site assessment decisions. Example technologies include use of direct sensing devices (e.g., water
quality meter), geophysical tools, onsite laboratories, and rapid laboratory turnaround. Data sharing can
include the rapid dissemination of newly received electronic laboratory results, transmittal of Global
Positioning System (GPS) measurements from the field to the office, and transmittal of conceptual
figures between the office and the field. Use of these technologies can improve the efficiency of the
field investigation and can lead to cost-effective accomplishment of the overall goals of the assessment.
Elements of the Triad Approach that were or will be used for the Phase II ESA are described below:


This SAP was developed with the potential end use of the property in mind (i.e., protecting
current residents and future residential development on the southwestern portion of the
property and the southern parcel).



Laboratory reporting limits were compared to regulatory screening levels prior to conducting
the field assessment to ensure that data collected will allow stakeholders to make informed
decisions with respect to contamination. This approach reduces the potential for collecting
unusable data.



The field team leader will be responsible for communicating with the project manager daily and
will have the authority to make decisions to adapt the assessment approach based on observed
field conditions.



The SAP provides for additional investigative work based on field observations. This approach
has the following advantages: 1) allows for instantaneous decisions to be made concerning
extent of soil vapor impacts in the field by using a photoionization detector (PID); 2) reduces
costs associated with multiple remobilizations; 3) increases the amount of data and information
that can be collected during one mobilization; and 4) reduces the time and costs required for
preparation of a supplemental SAP, if necessary.



All laboratory analytical data will be provided by the laboratory in an electronic format, which
will allow NewFields to evaluate and manage the data more efficiently.
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2.3 CONCEPTUAL SITE MODEL (CSM) AND DATA GAPS
The CSM was developed based on available existing literature concerning historic operation of gravel pit
and landfill operations, on-site soils, the general Site setting, and the findings of previous environmental
investigations. Based on the information reviewed, the conceptual site model for the Site includes:
1. The Site was historically used as a gravel pit which operated prior to the informal community
landfill operations.
2. The Site operated an informal community landfill prior to the 1970s. The Site was not operated
by CSKT and there is little information on what was buried in the area. In the 1980s, the former
CSKT Solid Waste Planner removed scrap metal and capped the remainder of the dump. The
site is currently occupied by the McCraw family who live in two mobile homes on the property.
The Site currently serves as a future easement to a tribally owned undeveloped parcel located
south of the target property. An access gate to the undeveloped parcel is located on the
southwest corner of the Site.
3. Groundwater is present at a depth of approximately 29 to 35 feet bgs across the Site.
4. Water and private septic system lines create preferential pathways for migration of
contaminants in soil vapor to on-site structures.
5. The primary Contaminants of Potential Concern (COPC) for the Site are volatile organic
compounds present in soil vapor. The likely source of VOCs is the historic landfill waste material
placed at the property. Potential receptors and remedial strategies are presented in Table 1.
Table 1. COPCs and Exposure Pathways
Contaminants of
Potential Concern
(COPCs)
Volatile Organic
Compounds (VOCs)
Air-phase Petroleum
Hydrocarbons (APH)
Methane

Potential Exposure Pathways

Current Residential User
Inhalation of COPCs in indoor
air.
Future Residential or
Commercial User
Inhalation of COPCs in indoor
air.

Possible Risk Management Strategy

Provide vapor mitigation for structures at the Site.
Provide deed restrictions indicating locations of elevated soil vapor
concentrations that would exclude future structures or require soil
vapor systems at the time of construction, and associated
requirements for worker protection when excavating or building in
those areas.

Future Construction Worker
Direct contact with COPCs
during deep soil excavation;
primary concern is soil vapor
from excavations.
(Public water is used on-site).

Current data gaps at the Site include the following:
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1. Delineate potential areas where soil vapor concentrations are above EPA and DEQ screening
levels near the southwest corner of the Site.
2. Evaluate ambient air quality in the crawl space of the southernmost mobile home.
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SC OPE OF WORK
3.1 INITIAL PREPARATION
Prior to conducting the assessment, NewFields will complete a utility locate request to identify any
potential utilities in the areas proposed for investigation. All field work will be completed in accordance
with a site-specific Health and Safety Plan (HASP; Appendix C), Standard Operating Procedures (SOPs)
for the CSKT Brownfields Program (Appendix D), and the Final QAPP approved by EPA for the CSKT
(NewFields 2017; Appendix E).

3.2 CONFIRM SITE FEATURES
Prior to initiation of field data collection, the locations of existing features, including soil vapor probe SV4, will be confirmed. NewFields staff will inventory existing soil vapor probes and visually inspect the
integrity of their monuments and surface seals. Should there be evidence of damage to SV-4 that would
render a vapor sample result questionable, a new vapor probe will be installed. The Global Positioning
System (GPS) coordinates will be used to record the location of all existing and newly installed soil vapor
probes.

3.3 SOIL VAPOR SAMPLING
The methods for soil classification during vapor probe installation, soil vapor sampling, and surveying are
described below. All field work will be performed in accordance with SOPs included in Appendix D. All
samples will analyzed using standard laboratory turnaround times.
3.3.1 Soil Vapor Probe Installation
NewFields will install three soil vapor probes in accordance with the Montana Department of
Environmental Quality (DEQ) April 2011 Vapor Intrusion Guide (DEQ 2011). Proposed locations of the
soil vapor probes are shown on Figure 3 along with historic dichlorofluoromethane results for 2015.
Each probe will be installed to a depth of 5.5 feet bgs using a hollow-stem auger drill rig. Soil cuttings
will be visually logged during drilling by a field geologist. Records of subsurface materials encountered,
and as-built diagrams of installed soil vapor probes, will be completed by field personnel using
NewFields’ well construction field forms in accordance with SOP-1 and SOP-15.
To install the vapor probe, a stainless steel soil vapor sampling screen attached to Teflon or
polyethylene tubing will be placed in the bottom of the borehole and surrounded with 10/20 silica sand
to a depth of 5.0 feet bgs. A 0.5-foot interval of granular bentonite will be placed in the annular space of
the borehole above the silica sand and slowly hydrated with distilled water. Bentonite/cement grout will
be placed in the borehole from the top of the hydrated granular bentonite to a depth of 1 foot bgs.
The surface of each borehole will be completed with a traffic-rated well box set in concrete extending to
the top of the grout layer at a depth of 1 foot bgs. The tubing extending into the well box will be capped
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with a valve or pinched section of silicon tubing to prevent movement of gases and moisture into or out
of the probe.
3.3.2 Soil Vapor and Crawlspace Air Sampling
Based on previous data collection, NewFields field personnel will collect soil vapor samples from one
existing probe, SV-4, which showed high concentrations of vapor phase contaminants during the 2015
sampling event, and the three newly installed probes (SV-9, SV-10 and SV-11), which are located in areas
of the Site that have not been previously sampled identified on Figure 3. Rationale for each soil vapor
sampling location is described below:



SV-4 - Resample to verify whether soil vapor conditions appear consistent with 2015 results at
the worst-case location.



SV-9 - Sample directly adjacent to on-site residence in the suspected soil vapor plume area, also
delineate the southeastern extent of soil vapor impacts above screening levels.



SV-10 - Delineate the southern extent of soil vapor impacts above screening levels.



SV-9 - Delineate the western extent of soil vapor impacts above screening levels..

Following installation of the new soil vapor probes, field personnel will allow a 48-hour equilibration
period prior to soil vapor sample collection. To collect a vapor sample, field personnel will first purge
three dead space volumes from each vapor probe using an air pump or syringe. Purging will occur at a
rate less than 200 milliliters per minute (mL/min), and the purge volume and total purge time will be
documented. After purging, samples will be collected into individually certified Summa canisters
equipped with 1-hour flow controllers. Purging and sampling will be performed using helium as a leak
tracer, in accordance with SOP-16 (Appendix C). Canister vacuum will be recorded at the start, end, and
periodically during sampling. At the end of sampling, each point will be monitored with a PID for organic
vapor concentration. PID measurements will be recorded on the purge record for each probe.
In addition to subsurface soil vapor sample collection, NewFields field personnel will collect one ambient
air sample from the crawl space of the nearby mobile home (the southern residence shown on Figure 2).
This crawlspace sample is necessary to evaluate the risk of vapor intrusion into the mobile home.
Buried utilities, such as water and sewer, which daylight in the crawlspace beneath the mobile home
could also attribute to elevated VOC concentrations in the ambient air of the crawlspace . The sample
will be collected into an individually certified Summa canister using 1-hour flow controller. The intake
for the sample will be midway between the ground and subfloor of the building. Additional indoor
sampling may be warranted in the event the ambient air sample from the crawlspace exhibits VOC
exceedances.
Soil vapor and crawlspace air samples will be labeled with the vapor probe number, sampling interval
(date and time), and start/end vacuum on laboratory-provided tags. Samples will be packaged and
shipped to ALS Laboratory in accordance with SOP-4 (Appendix C). For consistency with previous
sampling, and to confirm if contaminants are present directly under the residence, the soil vapor
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samples will be analyzed for VOCs by EPA Method TO-15, Massachusetts Department of Environmental
Protection (MDEP) Method APH, and methane and helium by Modified EPA Method 3C.
Table 2. Laboratory Analytical Methods - Soil Vapor Samples
Parameter

Analytical Method

Sample Volume /
Container

Maximum Hold Time

Volatile Organic
Compounds (VOCs)

EPA Method
TO-15

6-L Summa Canister

30 days

Air-Phase Petroleum
Hydrocarbons (APH)

MDEP APH Method

6-L Summa Canister

28 Days

Methane & Helium

EPA Method 3C

6-L Summa Canister

30 days

3.4 FIELD AND LABORATORY QUALITY CONTROL PROCEDURES
The quality control and quality assurance measures identified in the CSKT EPA-approved QAPP
(Appendix E) will be followed during the site assessment. The QAPP establishes specific quality
assurance (QA) and quality control (QC) policies and activities. The applicable SOPs will also be followed
during the Phase II ESA. In addition to Helium leak detection for field QC, one duplicate soil vapor
sample will be collected as part of this investigation to evaluate laboratory analytical precision. The soil
vapor duplicate will be analyzed for COPCs, as listed in Table 2. Data validation will be performed on all
investigation results. The Montana DEQ and the EPA screening level calculator for residential APH
analysis is included in Appendix F. The screening level calculator will be used if detections of APH
constituents are present in soil vapor samples.
An internal audit of all field procedures may be performed by the QA Officer prior to any field work. The
internal audit will include a review of procedures selected for the sampling program, a review of the
QA/QC samples required, and a review of training requirements. The laboratory is required to have
written procedures addressing internal QA/QC as specified in the CERCLA Contract Lab Program
protocol.
All laboratory data will be validated as described in Section 7.0 of the QAPP (NewFields, 2017), including
calculation of Relative Percent Difference (RPD). RPD is obtained by dividing the Absolute Value
Difference (AVD) between the field and duplicate sample by the average of the two measurements, and
multiplying by 100 to convert the value to percent.
As referenced in Appendix B of the QAPP (NewFields 2017), standard EPA laboratory methods specify
equipment requirements. New commercially-available supplies and consumables from standard sources
(i.e. hardware store) are acceptable for implementation of this SAP. Off-the-shelf computer hardware
and software will be used, with no specialized configurations (i.e., Microsoft Excel on a
commercially-available laptop). Laboratory methods for this assessment are summarized in Table 2,
above, and the full text of each method is available at the EPA SW-846 online interface
(http://www.epa.gov/solidwaste/hazard/testmethods/sw846/online/index.htm).
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DATA ANALY SIS AND REPORTING
Following the receipt of all laboratory results, NewFields will analyze and validate the data in accordance
with EPA guidance. A Report of Findings will be prepared summarizing results of the assessment and
provided to CSKT (Willie Keenan - Environmental Protection Division Manager) and EPA (Stephanie Shen
- Project Officer). The Report of Findings will include the following attachments:


Figures depicting sampling locations and concentrations of COPCs in soil vapor;



Field forms including soil vapor boring logs and vapor sampling forms;



Tables summarizing laboratory results;



Summary of QC findings and data validation results; and



Appendices containing field notes, installation records for soil vapor probes, sampling forms,
photographs, and laboratory reports.

The report will describe the methods of assessment and deviations from the proposed scope of work
described previously in this SAP, and provide conclusions concerning meeting the data quality objectives
of the assessment. Site data and the severity of contamination will be evaluated through a comparison
of Site data to screening levels and standards, as follows:


Soil Vapor – EPA Vapor Intrusion Screening Level (VISL) calculator and Montana DEQ Standards
for Residential Properties divided by an attenuation factor of 0.03.



The Montana DEQ screening level calculator for residential APH analysis is included in Appendix
F. The Montana DEQ calculator and the EPA VISL calculator will be used, if contaminants of
concern are detected in soil vapor samples.
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PROJ EC T SCHE DU LE
Field activities will be initiated upon approval of this plan by CSKT and EPA. The site assessment is
anticipated to take approximately three field days. Laboratory results will be available approximately
two weeks after receipt of samples by the laboratories. The Phase II ESA Report of Findings will be
prepared within four weeks following receipt of all laboratory analytical results.
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2015 Site Investigation
Result Tables

Appendix A
Former Ronan Landfill - Groundwater Results (2015)

Montana Numeric Water Quality Standards
MW-1
MW-2
MW-3
MW-4
Sample ID
(ug/L)
1/6/2015
1/7/2015
1/7/2015
1/7/2015
Collected Date
1000
67
144
1060
61.3
Barium, Dissolved
5 < 0.15
< 0.15
1.1 < 0.15
Benzene
250,000*
2.2
4.1
211
3.4
Chloride
70 < 0.13
< 0.13
58.5 < 0.13
cis-1,2-Dichloroethene
--< 0.14
< 0.14
4.8 < 0.14
Diethyl ether (Ethyl ether)
--1.1
2
0.01
1.4
Nitrogen, NO2 plus NO3
--<2
<2
12.2 < 2
Tetrahydrofuran
5 < 0.091
< 0.091
0.81 < 0.091
Trichloroethene
0.2 < 0.1
< 0.1
0.8 < 0.1
Vinyl chloride
Notes: Results presented in Table 2 are all laboratory detections. All other analytes were non-detect.
-- not established
<
-Less Than, Non Detect
ug/L
- micrograms per liter
ID
-Identification
*
200 mg/Kg is the threshold for fractionation during EPH analysis. The threshold is not a screening level.
BOLD -Indicates Exceedances
-Indicates Exceedances

MW-5

DUP - 1
1/6/2015
64.7
< 0.15
3
2.2
< 0.13
< 0.14
1.7
1
<2
< 0.091
< 0.1

1/6/2015
61.3
< 0.15
< 0.13
< 0.14
<2
< 0.091
< 0.1

ERB-1
1/7/2015
<5
< 0.15
< 0.5
< 0.13
< 0.14
< 0.0028
<2
< 0.091
< 0.1

Appendix A
Former Ronan Landfill - Subsurface Soil Results (2014)

Sample ID
Arsenic
Barium
Chromium*
Lead
Total Extractable Hydrocarbons
Notes:
-<
FRL
mg/Kg
SBSS
RBSL
*
**
***
BOLD

Residential RBSL Industrial RBSL FRL-SBSS-MW1-29' FRL-SBSS-MW2-35' FRL-SBSS-MW3-44' FRL-SBSS-MW4-20' FRL-SBSS-MW4-31' FRL-SBSS-MW5-29'
12/17/2014
12/18/2014
12/19/2014
12/18/2014
12/18/2014
12/17/2014
Date Collected
40***
40***
9.1
3.9
4.7
4.1
4.5
3.8
15000
220000
47.9
75.7
94.1
62.3
36.7
43.2
0.3
6.3
7.4
10.5
7.2
6.4
9.7
6.6
400
800
8.1
7.1
9.9
6.6
13.1
7.4
200**
200**
<3
< 3.1
< 3.1
< 2.7
23.3
25.7

All results are reported in mg/Kg. Table 1 only presents the laboratory detections, all other constituents analyzed were non-detect.
- not established
-Less than, Non-Detect
-Former Ronan Landfill
- milligrams per kilogram
-Subsurface Soil Sample
- Risk-Based Screening Level
Chromium exceedances do not exceed Western U.S. and Montana Background Soils Investigation (41 and 19 mg/Kg respectively)
200 mg/Kg is the threshold for fractionation during EPH analysis. The threshold is not a screening level.
Montana Action Level for Arsenic
-Indicates Exceedances
-Indicates Exceedances

Appendix A
Former Ronan Landfill ‐ Soil Vapor Results (2015)
Sample ID
Analyte
Methane
Helium
Propene
Dichlorodifluoromethane (CFC 12)
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane (CFC 114)
1,3‐Butadiene
Acetone
Trichlorofluoromethane (CFC 11)
Dichloromethane (Methylene Chloride)
1,1,2‐Trichlorotrifluoroethane
1,1‐Dichloroethane (1,1‐DCA)
Ethyl Acetate
n‐Hexane
Chloroform
Tetrahydrofuran (THF)
Benzene
Carbon Tetrachloride
Cyclohexane
Trichloroethene (TCE)
n‐Heptane
Toluene
2‐Hexanone
Tetrachloroethene
Ethylbenzene
m,p‐Xylenes
o‐Xylene
4‐Ethyltoluene
1,3,5‐Trimethylbenzene
1,2,4‐Trimethylbenzene
C5 ‐ C8 Aliphatic Hydrocarbons1,2
C9 ‐ C12 Aliphatic Hydrocarbons1,3
C9 ‐ C10 Aromatic Hydrocarbons
Notes:
*
‐‐
<
EPA
ug/m3
BOLD

EPA Screening
Levels (ug/m3)
Date Collected

SV‐1

SV‐2

SV‐3

SV‐4

SV‐5

SV‐6

SV‐7

SV‐8

SV‐DUP

1/6/15

1/6/15

1/7/15

1/7/15

1/6/15

1/6/15

1/7/15

1/7/15

1/7/15

‐‐‐
‐‐‐
‐‐‐
2000
‐‐‐
870
3500
7000
5200
300000
5000
320000
2000
110
350
310
160
‐‐‐
2.2
‐‐‐
4000
‐‐‐
81
2200
70000
70000
‐‐‐
60
60
626
104
104

< 0.15
< 37
< 0.75
31
2
< 0.75
13
6.6
< 0.75
< 0.75
< 0.75
< 1.5
0.76
4.7
< 0.75
< 0.75
< 0.75
< 1.5
< 0.75
< 0.75
2.6
< 0.75
1.8
< 0.75
2.4
0.88
< 0.75
< 0.75
1.3
37
4,000
6.4

< 0.14
120
290
11
3.3
5.5
19
2.8
0.72
0.76
< 0.71
2.4
46
5.5
< 0.71
1.7
< 0.71
2.7
< 0.71
3.9
23
< 0.71
3.1
3.7
11
8
1.7
2.3
3
910
9,700
21

< 0.15
75
< 6.1
730
62
< 6.1
91
22
< 6.1
< 6.1
< 6.1
< 12
< 6.1
< 6.1
< 6.1
< 6.1
< 6.1
< 12
6.4
6.6
56
< 6.1
20
< 6.1
< 12
< 6.1
< 6.1
< 6.1
< 6.1
< 250
10,000
320

< 0.14
400
9.6
2500
260
< 1.2
35
66
1.4
< 1.2
3.2
< 2.3
14
< 1.2
< 1.2
1.8
< 1.2
2.6
< 1.2
4.4
2.8
< 1.2
4.3
< 1.2
2.4
< 1.2
< 1.2
< 1.2
< 1.2
420
9,600
29

< 0.15
160
14
< 3.7
< 3.7
< 3.7
< 37
3.7
< 3.7
< 3.7
< 3.7
< 7.4
13
< 3.7
< 3.7
< 3.7
< 3.7
< 7.4
< 3.7
5.2
< 3.7
< 3.7
< 3.7
< 3.7
< 7.4
< 3.7
< 3.7
< 3.7
< 3.7
210
12,000
< 18

< 0.14
160
0.86
22
8.4
< 0.70
34
11
< 0.70
< 0.70
< 0.70
2.7
1.2
4.4
< 0.70
< 0.70
< 0.70
< 1.4
< 0.70
< 0.70
5.9
0.78
70
1.4
4.6
1.8
0.72
0.86
3
68
5,000
15

< 0.15
75
3.8
86
62
< 0.75
48
34
< 0.75
< 0.75
< 0.75
< 1.5
1.2
6.7
< 0.75
1.1
< 0.75
< 1.5
< 0.75
< 0.75
11
< 0.75
130
3.3
3.8
4.6
1.1
2.7
2.7
68
5,000
15

< 0.19
570
360
3.4
< 0.96
5
16
17
1.1
< 0.96
< 0.96
3
47
4.6
8.7
2.9
< 0.96
5.4
< 0.96
2.2
11
< 0.96
< 0.96
1.5
5.3
1.7
< 0.96
< 0.96
1.2
970
160
5.1

< 0.15
130
4.5
92
62
< 0.73
17
34
1.5
< 0.73
< 0.73
< 1.5
1.4
6.5
1.3
1.1
< 0.73
< 1.5
< 0.73
< 0.73
9.6
< 0.73
130
2.3
2.2
2.4
< 0.73
< 0.73
< 0.73
80
260
4.6

EPA Screening Levels based on 2002 Guidance Document. All results are reported in ug/m3. Table 3 only reports the laboratory detections, all other analytes were non‐detect.
Screening levels for petroleum fractions are based on the Montana DEQ APH VI Screening Level Calculator. Table 1 Residential Values for indoor air, multiplied by an attenuation factor of 10.
‐Not Established
‐Less Than
‐ United State Environmental Protection Agency
‐ micrograms per cubic meter
‐Indicates Exceedances
‐Indicates Exceedances
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Site-Specific Data Quality
Objectives (DQOs)
/Seven-Step
Planning Approach

Appendix B
Site-Specific Data Quality Objectives
Former Ronan Landfill, Ronan, Montana
Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Problem Statement

Identifying the Decisions

Decision Inputs

Study Boundaries

Decision Rules

Tolerance Limits on Errors

Optimization of Sample Design

The Confederated Salish and Kootenai

Are contaminants of potential concern

Potential receptors include current

Existing soil vapor data indicate elevated

The soil vapor sampling strategies were

Tribes (CSKT) would like to delineate soil

(COPCs) present in soil vapor or in ambient collected and analyzed for Volatile Organic

acres and comprises residential structures,

residential inhabitants and potential future

concentrations of Dichlorodifluoromethane

designed to evaluate areas of the site with

vapor impacts to the southwestern portion

air beneath the southern mobile home?

various outbuildings, and vegetated land.

residental inhabitants (southern undeveloped and C9-C12 Aliphatic Hydrocarbons in a

Samples of soil vapor and ambient air will be The size of the Site is approximately 5.5
Compounds (VOCs), Air-phase Petroleum
Hydrocarbons (APH), and Methane.

of the property to fill data gaps from
previous investigations. Expanded residential If COPCs are present, are concentrations in

Soil Vapor data will be compared to EPA

risk for overexposure to contaminants in

residential Regional Screening Levels and

indoor air of the mobile home or future

DEQ indoor air screening levels.

The target property is currently owned by
Ron McCrea and consists of former landfilll

residential structures?

The site assessment is anticipated to take 2- If concentrations of COPC's in soil vapor and target property, groundwater showed
3 field days.
Laboratory results will be available
approximately two weeks after submittal to

collection of additional soil vapor based on

screening levels, no additional actions are

and Vinyl Chloride during a pervious

field observations or analytical results to

necessary.

investigation. Sampling performed at the site determine the extent of contamination.
to-date consisted of one soil vapor sampling

the lab.

mobile homes and barn structures are

prepared within four weeks following receipt results exceed applicable screening levels,

one subsurface soil investiation during well

present on the Site. Historic work on the

of all laboratory analytical results.
If a response action is warranted, a

corrective action or mitigation measures will installation. The most recent sampling event
be proposed. Likely corrective action

elevated concentrations of contaminants in a

conceptual cleanup plan will be developed in includes installation of a vapor mitigation

southwestern soil vapor probe. The

Fall 2018.

property located to the south of the site is
currently undeveloped forestand grassland.

occured in late 2014 and early 2015.

system, and possible venting for onsite

Quality assurance and quality control

residential structures.

procedures will be conducted and data
validation will be performed in accordance
with the programmatic QAPP for the CSKT

The purpose of the Phase II ESA is to
evaluate whether contaminants from former
landfill activities remain at concentrations
that would be inappropriate for the current
residential structures, and potential inhibit
potrential future residential inhabitants. This
supplemental Phase II will help close data
gaps identified following the 2015 Phase II
efforts conducted on Site.

the Triad Approach which provides for the

ambient air are lower than applicable

event, one groundater sampling event, and

property identifed some buried waste and

The site assessment strategy is based upon

elevated concentrations of dissoved Barium

The Phase II ESA Report of Findings will be If soil vapor and/or ambient air sample

and and forested areas. A dirt road, several

the highest potential to contain COPCs.

southern soil vapor probe. Similarly, in a
well located on the southern end of the

Time constraints are:

use of the site is inhibited by potential vapor the above media at levels that may pose a
intrusion.

parcel).

Brownfields Program.
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Site-Specific Health
and Safety Plan (HASP)

Health and Safety Plan, Former Ronan Landfill, Ronan, Montana

HEALTH AND SAFETY PLAN
Former Ronan Landfill, Ronan, Montana
Project No.: 350.0072.007

1. HASP Preparation and Approval
Project Name: Former Ronan Landfill
Task: Phase II Environmental Site Assessment
Proposed Start Date: November 2017
Prepared by/Reviewed by:
Printed Name: Heather Grotbo
Signature

Date October 30, 2017

Title: Project Health & Safety Manager
Approved by:
Printed Name: Wilhelm Welzenbach

Signature

Date December 21, 2017

Title: Project Manager
Note to Project Managers:
A signed and completed copy of the Health and Safety Plan and a signed and completed copy of the safety briefing (last
page) must be included in the project file.
2. Project Description:
The purpose of the Phase II ESA is to delineate contamination in soil vapor concentrations in the southwestern portion of
the target property. This supplemental Phase II will be used to complete data gaps identified during a previous investigation
in 2015. Additionally, the Phase II ESA will assess the presence of petroleum vapors and methane in the underlying soils and
ambient air in a residential structure. The general objectives of this Phase II investigation include:
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Installation of three new soil vapor probes via hollow stem auger drill rig; one located on the southwestern
property boundary, one located near the southern most mobile home, and one located on the southern property
boundary; and,



Collection of soil vapor from one existing vapor probe, SV-4, three newly installed vapor probes, and one sample
collected from the crawl space of the southernmost mobile home.

3. Location:
The Site is a 5.5-acre site at the base of the Mission Mountain Range, approximately 1.5 miles east of Ronan, Montana
in Lake County. The site is located in northeast quarter section 6, Township 20 North, Range 19 West. The center of
the site is located at 47.527° North (latitude) and -114.059° West (longitude) and lies at an elevation of approximately
3,130 feet above mean sea level.
4. Site Description:
The site is currently owned by Ron McCrea. The surface of the site is slightly elevated above the surrounding land, likely as
a result of grading associated with the landfill. From the center of the site, the surface slopes toward the adjacent
properties in all directions. The site consists of two parcels with no permanent buildings. Two long linear sheds previously
used for mink farming exist on the west side of the property. Two occupied mobile homes are located on the site, one at
the north end and one at the south end. Discussions with CSKT indicate that the mobile homes are connected to the City
of Ronan water system and each has a septic tank for wastewater.
5. Proposed Personnel and Tasks:
Field Team Leader: Wilhelm Welzenbach
Field Personnel: Heather Grotbo, Patrick Moffitt, Mike Kelly
Proposed Field Team

Job Function/Tasks

Wilhelm Welzenbach

Project Coordination, Health & Safety Oversight,
Project Reporting

Heather Grotbo, Patrick Moffitt, Mike
Kelly

Field Investigation, Data Collection & Documentation

Note that all Field Personnel and the Field Team Leader have the authority to stop work, should unsafe
conditions or violations of Sampling and Analysis Plan (SAP) specifications be observed.
6. Confined Space Entry
A confined space is defined as any space not currently used or intended for human occupancy, having a limited means
of egress, which is subject to the accumulation of toxic contaminants, a flammable or oxygen deficient atmosphere, or
other hazards, such as engulfment, or electrical or mechanical hazards should equipment be inadvertently activated
while an employee is in the space. Confined spaces include but are not limited to storage tanks, process vessels, bins,
boilers, ventilation or exhaust ducts, air pollution control devices, smoke stacks, underground utility vaults, sewers,
septic tanks, and open top spaces more than four feet in depth such as test pits, waste disposal trenches, sumps and
vats.
Will this task require entry into any confined or partially confined space?
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No
7. Cutting and Welding
YES - Describe below

Will this task involve use of a cutting torch or welding?

No
8. Other Potential Hazards
Chemical

Trips, Slips, Falls

Radiological

Trenching/Shoring

Fire/Explosion

Heavy Equipment/Vehicular Traffic

Cold Stress

Overhead Hazards

Electrical

Unstable/Uneven Terrain

Machinery/Mechanical Equipment

Other - Describe below – Wildlife including
Bears, Turkeys, and Mountain Lions

9. Chemical/Radiological Hazard Evaluation
Waste Media

Hazardous Characteristics

Airborne Contamination

Ignitable

Surface Contamination

Corrosive

Contaminated Soil

Reactive

Contaminated Groundwater

Explosive

Contaminated Surface Water

Toxic (non-radiological)

Solid Waste

Radioactive

Liquid Waste
Sludge
This task involves a reasonable possibility of exposure to the substances listed below at concentrations or in quantities
which may be hazardous to the health of the site personnel.


Methane



Volatile Organic Compounds (VOCs)



Air-Phase Petroleum Hydrocarbons
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11. Ambient Air/Site Monitoring Procedures
The following instruments shall be used to monitor the work environment and workers' breathing zones prior to site
entry and at the specified intervals.
Instrument

Monitoring Frequency

PID (HNU, OVM) w/ 10.6 eV lamp

Cont.

15min.

30min.

hourly

other as needed*

Multi Gas Meter – including PID

Cont.

15min.

30min.

hourly

other as needed*

Combustible Gas Indicator

Cont.

15min.

30min.

hourly

other

H2S Detector

Cont.

15min.

30min.

hourly

other

Colorimetric Detector Tubes

Cont.

15min.

30min.

hourly

other

Other (describe below)

Cont.

15min.

30min.

hourly

other

*Monitoring performed during drilling operations and installation of soil vapor probes.
12. Action Levels
Task personnel shall observe the following Action Levels:
Instrument

Action Level
Any detection for a continuous period of

PID

time (> 5 minutes) in the breathing space
of site workers.

Specific Action
Contact H&S Officer to determine if
respirators should be worn or if other
exposure prevention methods are
needed.
Turn off any electrical equipment
around detected LEL Action Level and

Multi-Gas Meter - LEL

LEL of 5% or higher

wait until LEL concentrations are not
detected at or near the Action Level
before continuing work.

13. Personal Monitoring
Passive Dosimeter

Personal Air Sampling

Other: visual and olfactory observation

14. Onsite Control
Work zones will be delineated with cones. Field Team Leader will instruct site visitors to stay at least one drilling
mast height away from the drill rig in all directions.
15. Personal Protective Equipment
List the specific protective equipment, where applicable, for each Level of Protection identified below:
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Level D PPE
Flame resistant clothing

Protective Eyewear

Hard hat, steel toed boots, safety glasses

Inert latex or nitrile gloves

Ear protection during equip. operation
16. Special Instructions
None
17. Sanitation Requirements
Yes

Potable water supply available on work site?

No
Yes, how many?

Portable toilets required on work site?

No
Temporary washing/shower facilities required at work site?

Yes, describe below.
No
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18. Emergency Procedures
Yes

(This page is to be posted at prominent location on site)

No
On-site Communications Required?

Emergency Channel:

Nearest Telephone: Cell phone
Fire and Explosion
In the event of a fire or explosion:
1.
2.
3.

Evacuate the area – Safe Refuge Area (empty lot located south of work area).
Notify emergency personnel (Emergency Services: 911).
Notify NewFields project coordinator (Wilhelm Welzenbach: 406-529-2577)

On Site Injury or Illness
In the event of an injury requiring more than minor first aid, or any employee reporting any sign or symptom of
exposure to hazardous substances, immediately call for emergency medical assistance by calling:
Emergency Services: 911.
Local Emergency Room (SEE ATTACHED MAP)
Name:
Location:
Phone:

Saint Luke Community Hospital
107 6th Ave SW, Ronan, Mt 59864 (see attached map)
406-676-4441

Contacts in Case of Injury, Illness, or Near Miss:
Project Manager: Wilhelm Welzenbach

Phone (cell): 406-529-2577

Health and Safety Officer: Heather Grotbo

Phone (cell): 406-465-7661
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25. Safety Briefing
The following personnel were present at pre-job safety briefing conducted at
(location), and have read the above plan and are familiar with its provisions:
Printed Name

(time) on

Signature

Fully charged ABC Class fire extinguisher available on site?

YES

Fully stocked First Aid Kit available on site?

YES

All project personnel advised of location of nearest phone?

YES

All project personnel advised of location of designated medical facility or facilities?

YES

Printed Name of Field Team Leader or Site Safety Officer:

Signature

Date
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Driving Directions from [31600 - 31606] Terrace Lake Rd, Ronan, Montana 59864 to 107 6th Ave SW, Ronan, Montana 59864 | MapQuest

Notes
From former Ronan Landfill to Saint Luke Hospital
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Estimated Fuel Cost: $.76
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Your destination is just past Main St SW
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107 6th Ave SW, Ronan, MT 59864-2634
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SOP-1
FIELD LOG BOOK AND FIELD SAMPLING FORMS
Pertinent field investigation and sampling information should be recorded on a daily field log book and
appropriate sampling forms to provide a continual record of actions taken each day on the site. Each
employee is responsible for completing a record of the day’s activities in a log book and field forms of
sufficient detail such that someone can reconstruct the field activities without relying on the memory of
the field crew. At a minimum, entries on the field log book shall
include:
•

Project and client name

•

Purpose of the field effort

•

Names of field crew leader and team members present on
the site, and other site visitors

•

Description of site conditions and any
circumstances, including weather conditions

•

Details of actual work effort, particularly any deviations
from the field work plan or standard operating
procedures

Purpose

unusual

•

Location of sample site, including map reference, if
relevant

•

Field observations

•

Field measurements made (e.g., PID readings, pH,
temperature) on appropriate forms.

•

Date and time of initiation and cessation of work.

To provide guidance on how
to document activities
completed in the field by
NewFields employees

Goal and Objective
To provide a record of our
project work and the
decisions made in the field

Equipment Needs
Field Note Book
Field Sampling Forms

Specific details for each sample collected should be recorded using NewField’s standardized field forms.
These field forms contain blank queries to be filled in by field personnel. Items typically recorded on field
sampling forms consist of the following:
•

Sample name

•

Time and date samples were collected

•

Number and type (media; natural, duplicate, QA/QC) of samples collected

•

Analysis requested

•

Sample preservative (if applicable)

•

Sampling method, particularly any deviations from standard operating procedures

•

Signature of sampler

Upon completion of the field effort, the original field forms shall be filed in the project file. Photocopies
of the original field forms can be made and used as working documents.

SOP-1 Field Forms
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SOP-2
EQUIPMENT DECONTAMINATION
Decontamination of field equipment is necessary to prevent cross contamination between sites and
sampling locations. Decontamination should be performed on all non-dedicated and non-disposable
sampling equipment that may contact potentially contaminated media. Field personnel must wear
disposable gloves while decontaminating equipment to prevent
cross contamination.
The following should be done to decontaminate field equipment:
•

Set up a decontamination area, preferably upwind from
your sampling area to reduce the potential for windborne
contamination.

•

Prior to initiating decontamination, visually inspect sampling
equipment for evidence of contamination; use stiff brush to
remove visible material.

•

Once rough brushing is complete, decontaminate each
piece of equipment following a sequential process of
washing with Liquinox or an equivalent degreasing
detergent; rinsing with distilled water; rinsing with 10%
dilute nitric acid; and finally rinsing with distilled water
three times. Best procedure is to set up wash tubs for each
of the above processes.

Purpose
The purpose of this SOP is to
describe general
decontamination procedures for
field equipment

Goal and Objective
To sufficiently clean field
equipment to prevent cross
contamination between sites
and sample locations

Equipment Needs
5-gallon plastic tubs
Distilled water

•

Rinse equipment with methanol instead of nitric acid if
sampling for organic contamination.

1-gallon cube of 10% Nitric
Acid

•

Decontaminated equipment that is used for sampling
organics should be wrapped in aluminum foil or another
inert material if not used immediately.

Spray Bottle of 10% Methanol
Liquinox Soap
Hard Bristle Brush

Field equipment can be decontaminated by steam cleaning as an
alternative. If equipment is steam cleaned, it should still be rinsed
with 10% dilute nitric acid and distilled water.

Garbage Bags

All disposable items (e.g., paper towels, latex gloves) should be
deposited into a garbage bag and disposed of in a proper manner.
Handling and disposal procedures for the rinse and wash water will
depend on the likely presence and type of contaminant in the wash
water. The project Sampling & Analysis Plan should be reviewed to
determine the process for handling wash water.

55-gallon drums (optional
depending on need to

Disposable Gloves
Paper Towels

containerize wash water)

A list of equipment for decontamination is provided below. The amount of dissolved water needed on
site will depend on the number of samples to be collected and the sampling methods. For this reason,
the you should evaluate the need prior to going in the field.
SOP-2 Equipment Decontamination
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SOP-3
SAMPLE NOMENCLATURE, DOCUMENTATION, AND CHAIN-OF CUSTODY
PROCEDURES
When completing sampling it is critical that the process used to label and transport samples to the
laboratory for analysis is sufficient to demonstrate with confidence that the samples were collected from
the location indicated, and that during transport to the lab no actions were taken to potentially alter the
integrity of the samples. Without following strict sample labeling and chain-of-custody procedures,
analytical data collected at a site has little to no value.
SAMPLE NOMENCLATURE
Samples should be labeled in such a way to allow a person
unfamiliar with the site to understand where the samples were
collected. Samples should be labeled sequentially as follows:
Project site initials- sample type- sampling method- sample
number-sample depth.
For example, the sample KR-SBSS-TP1-12’, indicates the sample
was collected at Knife River (KR), the sample was a sub-surface
soil sample (SBSS), was from test pit 1 (TP-1), and was collected
at 12 feet below ground. Samples numbers should be numerically
sequential (TP1, TP2, etc.). Prior to initiating sampling, field
personnel should familiarize themselves with the Sampling &
Analysis Plan and the nomenclature to be used for the site. The
character prefixes in the table below are recommended for
sample types.
SAMPLE DOCUMENTATION

Purpose
To identify the specific
requirements for labeling and
documenting sample collection

Goal and Objective
To increase the confidence in
sample locations and to submit
samples to the laboratory
without risk of integrity loss

Equipment Needs
Indelible ink pen
Chain-of-custody forms
Field Log Book

Field Sampling Form
In addition to the chain-of-custody forms discussed below, field
person must keep a list of samples collected at the field in the
field log book and on appropriate field sampling forms. This allows
you to go back and verify sample locations and numbers should
there be any confusion at a later time. Upon returning to the office, the field log book and forms should
be kept in the project file and subsequent copies sent to the laboratory, or other designated parties, as
needed.
Each person in the field is responsible for putting entries into the field log and sampling forms.
Designating an individual from the sampling team for record keeping is fine, provided all field personnel
come to an agreement as to who this will be, and the field crew leader is certain field personnel are
familiar with the record keeping requirements. All entries on the log book and field sampling forms must
be made in indelible ink.

SOP-3 Sample Nomenclature, Documentation, and Chain-of-Custody Procedures
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Sampling Acronym
EB
TB
FB
MW
DW
IW
OB
UST
VE
AA
SUMP
POND
SPR
LAKE
SW
SR
TP
SS
SBSS
GW

Label
Equipment Blank
Trip Blank
Field Blank
Monitoring Well
Domestic Well
Injection Well
Observation Well
Underground Storage Tank
Vapor Extraction
Ambient Air
Sump (Water sample)
Ponds
Spring
Lake
Surface Water, Stream or River
Surface Runoff
Excavated Test Pit
Surface Soil Sample
Subsurface Soil Sample
Groundwater Sample

CHAIN OF CUSTODY PROCEDURES
A chain-of-custody form must be generated for all samples collected in the field for laboratory analysis.
Samples from more than one project should not be included on the same chain of custody; however,
multiple samples from a specific project can be included on the same custody form.
Copies of the chain-of-custody form should be maintained in the project file. The sampler may use a
NewFields’ chain-of-custody form or a chain- of-custody form provided by the laboratory. Sample
custody records must be maintained from the time of sample collection until the time of sample delivery
to the analytical laboratory and should accompany the sample through analysis and final disposition. The
information to be included on the chain-of-custody form will include, but is not limited to:
•

Project number/site name

•

Sampler’s name and signature

•

Date and time of sample collection

•

Unique sample identification number or name

•

Number of containers

•

Sample media (e.g., soil, water, vapor, etc.)

•

Sample preservative (if applicable)

•

Requested analysis

•

Comments or special instructions to the laboratory

SOP-3 Sample Nomenclature, Documentation, and Chain-of-Custody Procedures
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Each sample must be assigned a unique sample identification number as described above. The
information on the chain-of-custody form, including the sample identification number, must correspond
to the information recorded by the sampler on the field forms and field log book and the label on the
sample container.
A sample is considered under a person’s control when it is in their possession. When custody of a
sample is relinquished by the sampler, the sampler will sign and date the chain-of-custody form and note
the time that custody was relinquished. The person receiving custody of the sample will also sign and
date the form and note the time that the sample was accepted into custody. The goal is to provide a
complete record of control of the samples. Should the chain be broken (signed by the relinquisher but
not receiver or vice versa), the integrity of the sample is lost and the resulting analytical data suspect.
Samples must be shipped to the analytical laboratory following the procedures described in in SOP-4. If an
overnight shipping service is used to transport the samples to the laboratory, custody of the samples
must be relinquished to the shipping service. If possible, have the shipping service sign the chain-ofcustody form prior to placing the chain of custody in the sample cooler. If this is not possible (i.e. form
placed in the sealed cooler), a note should be included on the chain of custody that the shipping
company has received the samples with the chain of custody inside the cooler.

SOP-3 Sample Nomenclature, Documentation, and Chain-of-Custody Procedures
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SOP-4
SAMPLE PACKAGING AND SHIPPING
SAMPLE PACKAGING
Samples must be packaged to preclude breakage or damage to
sample containers, and shipped to comply with shipper, U.S. EPA,
and U.S. DOT regulations. When packaging samples:
•

Use sample labels from the laboratory whenever possible.
Place the sample label on the side of the sample container
and use indelible ink when completing the label.

•

Place labeled sample bottles in a high quality cooler. Place
the samples in an upright position inside the cooler and
wrap the samples with cushioning material for protection
during transport. The cooler should be able to withstand
tough handling during shipment without sample breakage.

•

Make sure the cooler has an adequate amount of ice (inside
sealed Ziploc bags) and/or frozen blue ice (appropriate for
the season) to maintain a temperature of 4°C or less inside
the cooler from the time the samples are placed in the
cooler until they are received by the laboratory. When in
doubt put in more ice. Ensure the cooler drain plug is taped
shut.

Purpose
To ensure samples are properly
packaged for shipment to the
analytical laboratory

Goal and Objective
To have samples received by
the analytical laboratory in good
condition and within EPA
temperature thresholds

Equipment Needs
Indelible ink pen
Chain-of-custody forms
Custody Seals
Sample Labels from Lab
Coolers and Ice

•

Fill out the appropriate chain-of-custody forms and place
them in a Ziploc bag and tape it to the inside lid of the
shipping container. If more than one cooler is used per
chain of custody, put a photocopy in the other coolers and
mark them as a copy.

•

Close and seal the cooler using strapping tape.

•

Place completed sample custody seals on the outside of the cooler such that the seals will be
broken when the cooler is opened. Secure the custody seals on the cooler with clear strapping
tape.

•

Secure a shipping label with address, phone number, and return address on the outside of the
cooler where it is clearly visible.

Field Sampling Form

SHIPPING HAZARDOUS MATERIALS/WASTE
Transportation regulations for shipping of hazardous substances and dangerous goods are defined by the
U.S. DOT in 49 CFR, Subchapter C, Part 171 (October 1, 1988); IATA and ICAO. These regulations
are accepted by Federal Express and other ground and air carriers.

SOP-4 Sample Packing and Shipping
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According to DOT regulations, environmental samples are classified as Other Regulated Substances
(ORS). ORS are articles, samples, or materials that are suspected or known to contain contaminants
and/or are capable of posing a risk to health, safety, or property when transported by ground or air.
Samples, substances, or materials from sources other than material drums, leachate streams, and sludges
should be considered as ORS or environmental samples. Materials shipped under the classification of
ORS must not meet any of the following definitions:
Class 1: Explosives; Class 2: Gases- compressed, liquefied, dissolved under pressure, or deeply
refrigerated; Class 3 Flammable Liquids; Class 4: Substances susceptible to spontaneous combustion;
Class 5: Oxidizing substances; Class 6: Poisonous (toxic and infectious); Class 7: Radioactive materials;
Class 8: Corrosives.
If your samples might meet any of the above definitions, contact the project manager to obtain
instructions on sample shipment.

SOP-4 Sample Packing and Shipping
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SOP-17
FIELD SCREENING OF VOLATILE ORGANIC COMPOUNDS IN SOIL
•

Field screening can be done using a flame ionization
detector (FID), photoionization detector (PID), or
combustible gas indicator (GCI). Which instrument is used
will depend on the contaminants at the site and site
conditions. The project SAP should be reviewed to
identified the field screening instrument to be used at the
site.

Purpose
Provide guidelines for field
screening of volatile organic
compounds in soil

Goal and Objective

•

If using a PID, ensure the instrument is equipped with the
appropriate lamp for the compound(s) of interest (refer to
table below). Use a filter to prevent moisture and dust from
contacting the PID lamp.

•

Calibrate the instrument prior to each field day following
the manufacturer’s instructions. Document the calibration
on the appropriate field form or in the project field book.

Equipment Needs

Obtain a soil sample from the interval of interest, place it in
a new ziploc bag, and seal the bag. Shake the bag to
thoroughly mix the sample with the air in the headspace.

Ink Pen

•

•

•

Allow the sample to come to room temperature
(approximately 70 - 80° F) by placing it in a warm location
(not in direct sunlight). In the winter, it may be necessary to
place the sample bag under a vehicle heater vent.

To employ a standard method
of measuring the concentration
of volatile organics in soil

FID, PID, or GCI, as required
by SAP
Zip Lock Bags
Latex or Nitrile gloves
Field Log Book and Sampling
Forms

Insert the probe in the ziploc bag and record the maximum
reading on the appropriate field forms.

PID Lamp Selection
Lamp

Description

Typical Compounds Detected

9.8 eV

Most selective lamp

Benzene, aromatic compounds, amines

10.6 eV

Standard PID lamp

All compounds detected by 9.8 eV lamp and chlorinated
compounds, including vinyl chloride, DCE, TCE, PCE,
and chlorobenzene

11.7 eV

Detects broadest
range of analytes

All compounds detected by 10.6 eV lamp, used to detect
methylene chloride, carbon tetrachloride, chloroform,
1,1,1-trichloroethane

SOP-17 Field Screening of Volatile Organic Compounds in Soil
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SOP-21
SOIL VAPOR SAMPLING
(SUMMA CANISTER WITH ISOPROPYL ALCOHOL TRACER)
GENERAL PROCEDURE – PURGING
Prior to sample collection, purging of soil vapor from the sampling
probe must be performed. If previous purge testing has not been
performed, a purge optimization test should be conducted to select
an appropriate purge volume for the site. During purge
optimization, remove 1, 3, and 7 volumes of dead space (tubing,
probe, air within filter pack surrounding the probe). The number of
purge volumes that yields the highest concentrations of target
analytes as measured using a PID should be selected.
After selecting a purge volume, purging should be conducted using a
pump (such as personal air sampling pump) or vacuum canister
(either one-time use, such as a Summa canister, or electric canister
maintaining a consistent vacuum). Constant flow rates during purge
should be maintained by air flow meters with adjustable purge
pumps or the use of flow controllers with vacuum canisters. The
rate of purging (usually in mL/min), and the start and stop time of
purging (recorded as hour:minute:second) should be recorded at
each sampling location.
Following purging, and prior to soil vapor sampling, the sampling
train should be sealed to influence from outside ambient air using
valves or other closure mechanisms.
COLLECTING SOIL VAPOR SAMPLES
Generally, sampling locations shall be sampled from the least
contaminated to the most contaminated, if known.
•

•

Prior to initiating sampling, confirm that all connections
from the vapor sampling point to the vacuum canister are
tightly sealed, the flow controller is in-place in the sampling
train, and that a pressure gauge is properly installed
between the sampling canister and the flow controller (or
that the flow controller has a built-in sampling gauge
installed in the proper orientation).

Purpose
To describe field sampling
methodology for soil vapor

Goal and Objective
To ensure soil vapor samples
are collected correctly and
consistently in the field

Equipment Needs
Summa canister
Flow controller Pressure gauge
Flow controller-to-tubing and
purge pump-to-tubing
connections
Tubing
Other fittings for top of soil
vapor probe (if necessary)
Tracer gas and absorbent
towels
Purge pump
Stop watch
PID, or volatile organic meter
that can detect both the target
environmental analyte and the
tracer gas
Field forms and field book
Chain-of-custody

Place a weighted absorbent towel on the ground at the
point where the sampling train enters the subsurface and
beneath any connections in the sampling train, then soak
the towel with liquid isopropyl alcohol.

SOP-21 Soil Vapor Sampling
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•

Open the valve on the summa canister, and record time, canister pressure (in negative inches of
mercury), and the serial number of the canister in the field log book and field sampling form. If
using a 6-liter Summa canister, the initial vacuum should be between -30 and -25 inches of
mercury. If this is not the case, contact the laboratory and start the purging and sampling
process over including use of a different Summa canister.

•

Using a field instrument, also record organic vapor concentrations (dominated by isopropyl
alcohol tracer compound) in the ambient air near the base of the sampling probe.

•

At about ½ the time necessary to complete sampling, record time and canister pressure,
and ambient organic vapor concentrations. The pressure on a 6-liter Summa canister should be
between -20 and -12 inches of mercury at ½ of the sampling time. Determine whether the
sampling time will have to be extended to obtain sufficient sample volume, and adjust
accordingly.

•

At the end of the designated time necessary to complete sampling with the flow controller used,
record time and canister pressure, and ambient organic vapor concentrations.

•

Continue to draw air from the soil vapor probe until the 6-liter Summa canister vacuum is
reduced to between -10 and -5 inches of mercury. Record the time and canister pressure, then
close the canister valve to end sampling.

•

Remove the canister to a location distant from the soil vapor probe and tracer gas application,
and prepare the canister for shipment to the laboratory

•

Label each Summa canister with project name, project number, sampling location, date, military
time (at the end of the sampling interval), sampler’s initials, and analysis required.

•

Ship the samples to the laboratory under chain-of-custody, include one copy of the chain of
custody form with each package.

SOP-21 Soil Vapor Sampling
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SOP-22
SOIL VAPOR SAMPLING
(SUMMA CANISTER WITH HELIUM LEAK DETECTION)
FIELD PROCEDURE
•
•

Attach flow controller and pressure gauge to Summa
canister.

Purpose

Seal the upstream end of controller/canister with a brass
cap, then open the canister valve for approximately 5
seconds. Observe pressure gauge. Pressure should stay
constant at an initial point between 30 and 23 inches of
mercury. If the initial pressure is above or below this
range, contact the laboratory and use a different Summa
canister. If the pressure changes, re-tighten connections
and repeat.

To describe field sampling
methodology for soil vapor

Confirm that sample tubing (3 to 4 feet) is attached to the
soil vapor probe, and also place a short section of tubing for
helium monitoring adjacent to the soil vapor probe.

Equipment Needs

•

Seal the distant ends of the helium monitoring tubing and
sample tubing using a valve or clamped section of silicon
tubing.

•

Provide helium supply line to near the soil vapor probe
entrance to the ground, and cover the probe and adjacent
sections of helium supply line, helium monitoring line, and
sample tubing with a shroud (plastic bag weighed down to
the surrounding surface using a sand-filled hose).

Flow controller-to-tubing and
purge pump-to-tubing
connections

•

Goal and Objective
To ensure soil vapor samples
are collected correctly and
consistently in the field

Summa canister
Flow controller Pressure gauge

Tubing (silicon and Teflon)
Other fittings for top of soil
vapor probe (if necessary)
Syringe or pump for purge

Open the helium monitoring line, turn on the helium meter,
and connect the meter to the monitoring line.

Stop watch

•

Add helium and until the concentration monitored under
the shroud is 20%.

•

Purge 3 dead-space volumes from the sample tubing and
probe using a syringe, personal air sampling pump, or
vacuum canister (either one-time use, such as a Summa
canister, or electric canister maintaining a consistent
pressure). Maintain constant flow rate during purging using
an air flow meter with adjustable purge pump or flow
controller with vacuum canister. The rate of purging
(usually in mL/min), and the start and stop time of purging
(recorded as hour:minute.second) should be recorded at
each sampling location. If pump or canister is not used, a
syringe can be used for purge, in which case simply record

Shroud (clear plastic bag, hose
filled with sand for weighing
down bag)

•

SOP-22 Soil Vapor Sampling

PID

Helium
Helium Meter
Field forms and field book
Chain-of-custody
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total volume purged and time interval of purge.
•

Detach the helium monitor from the monitoring line, close the helium monitoring line, and
allow the helium monitor to return to a reading of zero. Attach the helium monitor to the
sample tubing (note that some helium meters only function if placed in a open air stream, such
as being loosely placed into a much larger rigid tube – rather than a tight connection).

•

Record the stabilized helium concentration in the sample tubing, and the estimated purge
volume, if any, removed by action of the helium monitoring device. The ratio of helium
concentration in the sample tubing to the concentration previously monitored under the shroud
should be no more than 0.1 (i.e. approximately 2%). If this condition is met, proceed. If the
ratio is more than 0.1, remove the shroud, repair sampling train connections and seal of the
probe to the ground, and repeat helium supply and purge.

•

Connect PID to the sample port. Record the stabilized reading, and the estimated purge
volume removed by action of the vapor detector, then close the sample tubing.

•

Remove the shroud.

•

Attach the sample tubing to the regulator/Summa canister train.

•

Replace the shroud over the entire sampling train (including Summa canister) and over the
helium supply and monitoring lines.

•

Add helium and until the concentration monitored under the shroud is 20%.

•

Open the valve on the Summa canister, and record time, canister pressure (in negative inches of
mercury), and the serial number of the canister.

•

Record the helium concentration during sampling at 2-minute intervals for the entire sampling
period, if 15 minutes or less; or for the first 15 minutes if sampling for a longer period. Add
helium as needed to maintain 20% inside the shroud.

•

At approximately ½ the time necessary to complete sampling with the flow controller used,
again record time, canister pressure, and helium concentration under the shroud. Make a
preliminary evaluation of whether the sampling time will have to be extended or shortened to
obtain appropriate sample volume (the pressure on a 6-liter Summa canister should be between
-20 and -12 inches of mercury at ½ of the sampling time). Add helium as necessary.

•

At the end of the designated time necessary to complete sampling with the flow controller used,
record time, canister pressure, and helium concentration under the shroud. If using a 6-liter
Summa canister, extend the sampling interval until the canister vacuum is between -10 and -5
inches of mercury; record time, canister pressure, and helium concentration, then close the
canister valve to end sampling.

•

Prepare the canister for shipment to the laboratory: replace the brass cap, label the Summa
canister with project name, project number, sampling location, date, military time (at the end of
the sampling interval), sampler’s initials, and analysis required. Analysis must include helium.

•

Make sure to record all data on appropriate field sampling form. Ship the samples to the
laboratory, including one copy of the Chain of Custody form with each package.

SOP-22 Soil Vapor Sampling
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SOP-23
AMBIENT AIR SAMPLING
PRIOR TO SAMPLING
During the 48-hours prior to sampling and throughout the duration
of the sampling event, the facility should be controlled in the
following manner:
•

If an HVAC system is present, ensure that the HVAC
system is operated in a typical manner for the sampled
space.

•

Control cleaning and maintenance activities, as well as drycleaned clothing, to minimize potential sources of VOCs
within the facility.

SAMPLING PROCEDURES
Use 6-liter stainless-steel Summa canisters and flow controllers
provided by the laboratory. Place indoor air sampling canisters
such that the intake into the sampling train is at a height of
approximately 4 to 5 feet above floor level (i.e., in the breathing
zone of a standing worker).
At least three outdoor ambient air sampling locations should be
used to provide background data at the time of the indoor air
sampling. The outdoor locations should be upwind of the subject
building(s), and one of the outdoor ambient air sampling locations
should be on the roof near the intake of one of HVAC units, if
present. Begin sampling of outdoor ambient air at least one hour
before sampling indoor air, and continue collecting outdoor air
until at least 30 minutes prior to the end of the indoor air sampling
period.

Purpose
To describe a field sampling
methodology for sediment
water

Goal and Objective
To ensure sediment samples are
collected consistently in the
field

Equipment Needs
Summa canister
Flow controller
Tubing (and associated
connections) Apparatus for
setting height of air intake
Wind speed meter
Vapor detector (such as PID, if
applicable)
Field forms and field book
Chain-of-custody

Collect one field duplicate quality control (QC) sample per sampling event, unless specifically exempted
by the project manager. Record meteorological conditions, including temperature, barometric pressure,
wind direction, and wind speed during the sampling period. Meteorological conditions may be estimated,
and reported along with weather information from outside sources, if approved by the project manager.
Take a photograph of each sample location.
Using pre-calibrated 8-hour flow controllers to fill each 6-liter Summa canister to within the pressure
range recommended by the laboratory. For each sample, record times of the start and end of sampling.
Record initial and final canister pressures. Label each canister with a unique sample number. Complete
field sampling sheets (including canister serial number, pressure and time at the start and end of
sampling) and chain-of-custody documents for all samples prior to shipment to the laboratory for
analysis.
SOP-23 Ambient Air Sampling
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SOP-24
QUALITY CONTROL SAMPLING
Quality Control (QC) samples are submitted along with natural samples to provide supporting
laboratory data to validate laboratory results. QC field samples are submitted blind to the lab with the
exception of trip blanks. In general, field equipment and duplicate
samples should be collected during every sampling event. Duplicate
samples should be collected at a frequency of one sample for every
Purpose
20 natural samples. Always check the SAP before going to the field
To outline the quality control
to understand what QC samples are required for the sampling
samples to be collected in the
event, and at what frequency samples should be collected.
field
With the exception of trip blank, QC samples will be prepared in
the field. Trip blanks are supplied by the laboratory and will
Goal and Objective
accompany each sample cooler containing samples for analysis of
To ensure quality control
volatile organic compounds. Trip blanks provide data to evaluate
samples are collected along with
whether the samples were affected by organic compounds during
natural samples to validate
transport to the lab. Matrix spike and matrix spike duplicates are
laboratory results
generated by submitting three duplicate samples from the same
sample to the laboratory. The laboratory spikes two of the three
Equipment Needs
samples with known concentrations of select target compounds,
Field Forms and field book
and all three are analyzed to evaluate the accuracy of the analysis.
Chain-of-custody
The most common QC samples are shown in the table below.
Most Common QC Samples
SP

Split Sample

A portion of a natural sample collected for independent
analysis; used in calculating laboratory precision

D

Duplicate Sample

Two samples taken from the same media under similar
conditions; also used to calculate precision

FB

Field Blank

Deionized water collected in sample bottle; used to detect
contamination introduced during the sampling process.

RB

Rinsate Blank

Deionized water run through or over decontaminated
equipment; used to verify the effectiveness of equipment
decontamination procedures

MS/MSD Matrix Spike/ Matrix
Spike Duplicate
TB

Trip Blank

SOP-24 Quality Control Sampling

Certified materials of known concentration; used to assess
laboratory precision and accuracy
Inert material (deionized water or diatomaceous earth)
included in sample cooler; sent by the lab, the sample is used to
detect any contamination or cross-contamination during
handling and transportation.
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QC sample collection frequencies are presented in the table below. Each field crew leader will be
responsible for all QC samples prepared by that crew.
QC Sample
Field Duplicate
Matrix Spike/Matrix Spike
Duplicate
Equipment rinse blanks

Field Blank
Trip Blanks

SOP-24 Quality Control Sampling

Purpose

Collection Frequency

Measure analytical precision.

1 per every 20 samples

Measure analytical accuracy.

1 per every 20 samples

Evaluate effectiveness of
equipment decontamination and
sample handling procedures.

1 per sampling event
per media

Assess possible crosscontamination of samples due
to ambient conditions during sample
collection.
Evaluate sample preservation,
packing, shipping, and storage.

1 per sampling event
1 per sampling event with
volatile constituents
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SOP-25
MANAGEMENT OF INVESTIGATIVE-DERIVED WASTE

Prior to the field sampling event, review the Sampling and Analysis Plan to understand how wastes
generated during the investigation should be handled. This standard operating procedure is applicable to
non-hazardous wastes. If hazardous wastes may be generated,
please consult with the project manager.
SOIL

Purpose

Whenever possible, soils excavated from test pits should be placed
back in the test pit in the reverse order that it was excavated.

To outline the procedure for
handling wastes generated
during site investigation

To determine appropriate method for handing of drill cuttings from
soil borings or monitoring well installation, soils exhumed from the
borehole should be monitored for staining and field screened for
VOCs using a PID in accordance with standard operating
procedures. Based on the PID screening, cuttings with organic
vapor concentrations greater than 100 ppm should be
containerized in labeled 55-gallon drums (or roll-off containers if
large volumes of cuttings are anticipated) pending further
characterization. Alternatively, project personnel may elect to
containerize all drill cuttings based on the presence of known
contamination and contaminant concentrations. Containerized soil
must be disposed of in accordance with state and federal
regulations based on of soil analytical results.
Soil that does not appear to be contaminated based on
observations by field personnel and PID screening may be spread
on the ground near the point of origin.

Goal and Objective
To employ a method for
appropriate handling
investigative-derived wastes that
limits contamination of the
environment

Equipment Needs
PID
Field Forms and field book
DOT approved 55-gallon drums
Drum wrench

GROUNDWATER
Groundwater purged from a well during development or sampling that has a sheen or contains free
product must be containerized in an appropriately labeled 55-gallon drums or tank pending receipt of
analytical results. A drum should be dedicated to each well sampled so that the analytical results of the
groundwater sample can be used to characterize the water in the drum. If groundwater from several
wells is placed in a drum, the water in the drum should be sampled for adequate characterization. The
containerized water must be disposed of in accordance with state and federal regulations based on the
analytical results. Groundwater that does not have a sheen or contain free product may be discharged
to the ground surface.

SOP-25 Management of Investigative-Derived Waste
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A P P E N D I X

E

Programmatic Quality
Assurance Project
Plan (QAPP)

A P P E N D I X

F

Montana Department
of Environmental Quality
APH IV Screening Level
Calculator

APH VI Screening Level Calculator
Instructions: 1. Compare your analytical results to DEQ/EPA RSL Screening value inTable 1.
2. All compounds that exceed the Table 1: DEQ/EPA RSL Screening values must be added to the to drop down boxes under "Chemical" inTable 2 to view the adjusted
screening value.

Table 1
Chemical
1,2 Dichloroethane (DCA)
1,3 Butadiene
Aliphatic (C5-C8)
Aliphatic (C9-C12)
Aromatic (C9-C10)
Benzene
Ethylbenzene
Ethylene Dibromide (EDB)
Xylenes (mix of mp & o)
MTBE
Naphthalene
Toluene

DEQ/EPA RSL Screen (µg/m3)*
Residential
Industrial
0.10
0.52
0.09
0.46
62.6
262.8
10.4
43.8
10.4
43.8
0.35
1.78
1.08
5.46
0.005
0.022
10.0
44.0
10.47
52.37
0.080
0.401
520
2200

Table 2
Chemical

3
Adjusted RSL (µg/m )**
Residential Industrial

1
2
3
4
5
6
7
8
9
10
11
12

*DEQ/EPA RSL Screening values are based on a cancer risk of 1 x 10-6 (adjusted for 78-year lifespan) and a hazard index of 0.1 for non-carcinogens.
**Adjusted RSL values are based on a cumulative cancer risk of 1 x 10-5 (adjusted for 78-year lifespan) and a cumulative hazard index of 1.0 (non-carcinogens) for only
those chemicals selected.
Please see DEQ's VI APH Calculator Discussion document for additional information.

