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Section 1
Introduction/ Background

The Helena Solvent Site (HSS) consists of an area in Helena where chlorinated solvents are
known to be present in groundwater at various depths (see attached Project Map). The highest
known concentrations (with tetrachloroethylene (PCE) as high as 3,050 micrograms per liter
(ug/L) in June 2008) of chlorinated solvents in shallow groundwater are generally located in an
area within National Avenue to the East, Montana Avenue to the West, Argyle Street to the
North, and Boulder Avenue to the South. This area had one former drycleaner (Danny’s
Cleaners at 1100 Lyndale Ave.), and another drycleaner (Mr. Wise Cleaners at 1118 Helena
Ave., Hustad Center). Mr. Wise Cleaners ceased drycleaning operations in approximately 2011,
but continues to be a drop-off location for drycleaning (items to be drycleaned are taken to the
Mr. Wise Cleaners in Great Falls). Mr. Wise Cleaners is located immediately up-gradient of
Danny’s Cleaners. A Montana Department of Environmental Quality (DEQ) vapor intrusion
investigations in the winters of 2010 and 2011 showed that vapor intrusion is occurring as a
result of subsurface contamination. In 2010 and 2011, several indoor air concentrations exceeded
applicable EPA Regional Screening Levels. While the HSS consists of a larger area in Helena,
DEQ’s focus in 2010 and 2011 was on the area of highest solvent concentrations shown in Figure
1, based on available data. The 2010 and 2011 vapor intrusion investigations were conducted in
a commercial/industrial part of Helena, and none of the structures within this area were
residences.

In the fall of 2013, DEQ installed 10 monitoring wells, and sampled these new wells and
additional existing wells (monitoring wells and residential/irrigation wells) to better define the
extent and magnitude of the HSS solvent plume. The results of this work showed, in part, that
elevated levels of PCE are present in groundwater at the intersection of Phoenix Avenue and
Cooke Street, just north of the Helena rail yard. Groundwater from monitoring well HS-MW6
(a newly installed monitoring well) had PCE at 107 micrograms per liter (ug/L), which is higher
than the Circular DEQ-7 Montana Numeric Water Quality Standard (DEQ-7 Standard) of 5
ug/L. Monitoring well HS-MW6 is located near a divide in use, with residences to the north
and commercial/industrial to the south.

The results of the 2013 work show that elevated PCE levels in the groundwater may be
following the City of Helena storm sewer that runs from the Mr. Wise area (intersection of
Montana, Lyndale, and Helena Avenues) north north west under Montana Avenue and the rail
yard, and then north up Cooke Street to Cedar Avenue. There may also be other sources of PCE
in the area. DEQ has conducted vapor intrusion investigations south of the rail yard in 2010
and 2011 and found vapor intrusion to be an issue in three structures. Given the new
information about contaminated groundwater in HS-MW6, DEQ has determined that a vapor
intrusion investigation is necessary north of the rail yard, predominantly in structures adjacent
to the storm sewer. The winter 2014 vapor intrusion investigation will focus on residential
structures and the school located adjacent to Cooke Steet and between Phoenix and Aspen
Avenues. However, DEQ may sample additional structures outside of this area, if necessary.



Paired indoor air/subslab samples will be collected from structures within and near the known
boundaries of the chlorinated solvent groundwater plume shown in Figure 2. Ambient or
“background” outdoor air samples will also be collected for this investigation. Depending on
the results of investigation, DEQ may determine that additional sampling and/or other
remediation actions are warranted.

This Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) outline the
procedures to be followed to collect indoor air and subslab samples from structures within and
near the chlorinated solvent groundwater plume. This SAP identifies structures that fall within
the area DEQ plans to sample. However, the actual structures sampled will depend upon
access and professional judgment. Sampling will generally follow DEQ’s Montana Vapor
Intrusion Guidance Document (April, 2011).

1.1 Previous Investigations

Previous investigations have included groundwater monitoring, the collection of subsurface soil
samples, and vapor intrusion investigations. In 2007, DEQ, installed monitoring wells and
collected soil and ground water samples to collect information regarding two areas of the HSS
(CDM, 2007). This investigation identified elevated concentrations of solvents in groundwater
immediately downgradient of Mr. Wise Cleaners. DEQ conducted groundwater monitoring of
HSS wells and of nearby monitoring wells associated with underground storage tank release
sites (Tetra Tech, 2008). In winter 2010, DEQ sampled indoor air, subslab air, and ambient air
in a number of buildings at and near the HSS.

In winter of 2011, DEQ conducted a second vapor intrusion investigation, which revisited the
properties sampled in 2010 and also investigation additional structures. The results of the 2010
and 2011 investigations were similar. As a results of these investigations, property owners
installed mitigations systems in three buildings: the Hustad Center (where Mr. Wise Cleaners is
located), former Danny’s Cleaner (now the Loose Caboose Casino), and the Mergenthaler
Transfer and Storage warehouse and offices.

In 2013, the United States Environmental Protection Agency (EPA) conducted a Preliminary
Reassessment of the Helena Solvent Site

The fall 2013 groundwater investigation described in the Introduction/Background section
(above) found elevated levels of PCE in groundwater at the intersection of Cooke Street and
Phoenix Avenues. The detection of PCE at 107 ug/L in HS-MW6 prompted the need for the
winter 2014 vapor intrusion investigation described in this SAP.

The HSS site borehole observations and the analysis of the physical properties of the soil
samples indicate that the site is underlain by clay (CDM, 2007). Soil samples collected in 2007
did not have detectable concentrations of chlorinated solvents. Groundwater in the area of
investigation ranges from approximately 8.5 to 15 feet below ground surface. A potentiometric



surface map showed that groundwater flow direction at the HSS is toward the north-north east
(Tetra Tech, 2008). Groundwater monitoring at the HSS site has consistently shown elevated
concentrations of chlorinated solvents in the wells downgradient of Mr. Wise Cleaners. The
vapor intrusion investigation in winter 2010 showed elevated concentrations of chlorinated
solvents in some subslab air and indoor air samples.

Groundwater under the planned 2014 vapor intrusion investigation area is predominantly
contaminated with chlorinated solvents, and PCE is present at concentrations well above the
Circular DEQ-7 Standard of 5 ug/L. Groundwater sampling has also found some detections of
petroleum hydrocarbons. Although vapor intrusion can occur from all sources of subsurface
contamination, including groundwater contamination below the relevant standard, at this time
the focus of this vapor intrusion investigation will be on chlorinated solvents.

1.2 “Worst Case” Investigation

In accordance with DEQ’s Montana Vapor Intrusion Guide, this vapor intrusion investigation
will investigate the potential contaminants at their expected highest concentration, or during
the “worst case” scenario. Part of this strategy is to sample during the winter months when the
ground is frozen. The frozen ground limits the ability of subsurface vapors to migrate up to the
atmosphere through the ground, therefore there is a greater potential for vapors to migrate
through the warmer ground under structures. In addition, vapors are expected to reach their
highest concentrations in the winter months as a result of buildings being less ventilated during
the colder months because windows and doors are kept shut in an effort to keep the structure
warm.

1.3 Analyte List

DEQ has determined it appropriate to limit the analyte list for this investigation to chlorinated
solvents only. In this winter 2014 investigation, DEQ will not include petroleum hydrocarbons
or chloroform. The laboratory will report only those analytes listed in Table 2-1.

1.3.1 Exclusion of Petroleum Hydrocarbons
For the following reasons, DEQ will not include petroleum hydrocarbons in the winter 2014
analysis list:

e At this time, suspected sources of chlorinated solvents at the HSS include dry cleaning
processes at Mr. Wise Cleaners and possibly from (former) Danny’s Cleaners. There
may be other sources of PCE in the area, but the dry cleaning source(s) are the primary
focus of the investigation at this time. Petroleum hydrocarbons are not expected to be
co-contaminants of the dry cleaning process.

e Several petroleum compounds have been detected in the groundwater in the area of the
HSS. The hydrocarbons could be from petroleum tank releases, other spills of
petroleum products, or from other, more diffuse, sources like street run-off. While
petroleum compounds were detected in some groundwater samples at the HSS, they
were not found at concentrations exceeding DEQ-7 Standards in the area of this
proposed winter 2014 investigation (Tetra Tech, 2014). Areas where petroleum
hydrocarbons were detected at concentrations above DEQ-7 Standards and RBSLs are
associated with active underground storage tank release investigations, and/or are



outside of the area proposed for the winter 2014 vapor intrusion investigation. There is
an area of elevated benzene in groundwater at the rail yard, but this is outside of the
area of the winter 2014 investigation and is being investigated and addressed outside of
the HSS work.

e The winter 2010 vapor intrusion investigation SAP specified that only chlorinated
solvents would be included in the TO-15 SIM analyte list (CDM, 2010a). However, non-
chlorinated petroleum compounds were incidentally included in the analysis. Although
some structures had ethyl benzene in the indoor air, it appeared to be the result of
indoor air sources rather than vapor intrusion because indoor air concentrations of ethyl
benzene were higher than subslab concentrations (CDM, 2010b). Several of the
commercial structures sampled in 2010 had numerous indoor air petroleum sources.

1.3.2 Exclusion of Chloroform

DEQ will not include chloroform in the winter 2014 TO-15 SIM analysis. In winter 2010,
samples were analyzed for chloroform because chloroform had been found in groundwater at
the HSS. However, chloroform’s presence in groundwater generally is a result of chlorinated
water (see additional discussion below). Chloroform is not used in dry cleaning processes and
is not a breakdown product of PCE.

Chloroform is both a synthetic and naturally-occurring compound, although anthropogenic
sources are responsible for most of the chloroform in the environment (ATSDR 1997).
Chloroform is one of four trihalomethanes that is formed, along with other disinfection by-
products, when chlorine or other disinfectants used to control microbial contaminants in
drinking water react with naturally occurring organic and inorganic matter in water (NGWA
2002). It can potentially be found in groundwater as a result of infiltration of chlorinated water
used to irrigate lawns and golf courses (USGS, 2006).

All humans are expected to be exposed to a least low levels of chloroform through drinking
water and beverages, eating food, inhaling air, and through dermal contact with water (e.g.,
showering, bathing, cleaning, washing, swimming) (ATSDR 1997). Typical levels of chloroform
in the outdoor air in remote, urban, and source-dominated areas range from 0.1 to 0.2 pg/m?,
0.3 t0 9.8 ng/m?3, and 4 to 107.4 pg/m3, respectively (ATSDR 1997). The remote areas included
Devils Lake, North Dakota; the urban areas included Greensboro, North Carolina; and the
source-dominated areas included Bayonne and Elizabeth, New Jersey (Wallace, et al. 1987). The
concentrations described by ATSDR exceed the residential screening level (0.11 pg/m3; USEPA
2009).

At the HSS, chloroform is present in indoor air at concentrations exceeding screening levels
(chloroform RSLs are 0.11 and 0.53 pg/m? for residential and industrial indoor air,
respectively) and these concentrations are in the same range as those found by ATSDR, 1997
(above). Concentrations in indoor air at the HSS ranged from <0.16 to 1.6 pg/m?3. It should be
noted here that detection limits for chloroform in some indoor air samples were as high as <50
ng/m3 due to the presence of interfering compounds, and actual chloroform concentrations are
not known in certain buildings.

In 1974 Congress passed the Safe Drinking Water Act (SDWA) to protect public health by
regulating the nation’s public drinking water supply. Chlorination is an effective treatment



process because it disinfectants at the treatment plant, as well as distribution pipes to homes
and business (USEPA 2004a and 2004b). The City of Helena chlorinates its water before
distributing it to its users (City of Helena, 2010). As a result, the users are probably exposed to
some amount of chloroform, as described above.



Section 2

Project Data Quality Objectives
2.1 Data Uses

Indoor air and subslab samples will be collected from numerous locations at the HSS (see
Figure 2) to determine if the vapor intrusion pathway is complete, and if indoor air
concentrations exceed applicable Environmental Protection Agency’s (EPA’s) Regional
Screening Levels (RSLs). DEQ has limited its investigation to the compounds listed below, as
described in Section 1.3. The chlorinated compounds and their daughter products will be
analyzed using the TO-15 Selective Ion Monitoring (SIM) method. Subslab soil gas samples will
also include an analysis for helium for leak testing purposes.

e Tetrachloroethene (PCE)
e Trichloroethene (TCE)

e (is-1,2-Dichloroethene

e Trans-1,2-Dichloroethene
e Vinyl Chloride (VC)

e 1,1,2,2-Tetrachloroethane

Specific data quality objectives are spelled out in the Data Quality Objectives Table in Appendix
E.

2.2 Expected Data Quality

The Quality Assurance/Quality Control (QA/QC) practices and analytical methods will be
designed to produce data of such a quality that the results can be compared to the EPA’s RSLs.
The data also must be of sufficient quality to document completeness of the vapor intrusion
pathway at the HSS and allow determinations as to the next necessary regulatory step at the
HSS. Quality of data will be assured by selecting appropriate analytical methods with Method
Reporting Limits below the relevant RSLs (see Table 2-1); using appropriate sample collection
methods; collecting appropriate duplicates; reviewing laboratory reports; validating the
laboratory data; and adequately designing the sampling plan. Each of these data quality
elements will be discussed later in the document.



Table 2-1
EPA RSLs compared to Method Reporting Limit for contaminants.

Lab

EPA RSL* . Reporting

Contaminant (e dily Metod | Limit (sx
canister)
(ug/m®)

Tetrachloroethene (PCE) 4.2 Modified TO-15 SIM 0.025
Trichloroethene (TCE) 0.21 Modified TO-15 SIM 0.025
Cis-1,2-Dichloroethene (CIS- NA Modified TO-15 SIM 0.025
DCE)
Trans-1,2-Dichloroethene 6.3 Modified TO-15 SIM 0.025
(Trans-DCE)
Vinyl Chloride (VC) 0.16 Modified TO-15 SIM 0.025
1,1,2,2-Tetrachloroethane 0.042 Modified TO-15 SIM 0.025

NA = Not Available

RSL = EPA Regional Screening Level, November 2013 (the screening level shown is the lowest of either the carcinogenic
effect with a risk of 1 x 10-6 or noncarcinogentic effect with a hazard quotient of 0.1)

**This concentration is the lowest achievable concentration.

2.3 Data Quality Indicators

Data assessment criteria will be used to evaluate the quality of the field sampling and
laboratory performance for the sampling event, and are expressed in terms of analytical
precision, accuracy, representativeness, completeness, and comparability, which are described
in detail below.

2.3.1 Precision

Precision is the measure of variability among individual sample measurements under
prescribed conditions. The results of laboratory control samples (LCS) demonstrate the
precision of the methods. When the LCS results meet the specified accuracy criteria, results are
believed to be precise. This is based on the LCS being within control limits in comparison to
LCS results from previous analytical batches of similar methods and matrices. The relative
percent difference (RPD) of field duplicate and primary sample result demonstrates the
precision of the sample matrix. Precision will be expressed in terms of RPD between the values
resulting from duplicate analysis. RPD is calculated as follows:

RPD = [(x1 - x2)/X][100]

where: x1 = analyte concentration in the primary sample
x2 = analyte concentration in the duplicate sample
X = average analyte concentration in the primary and

duplicate sample.

Acceptable levels of precision will vary according to the sample matrix, the specific analytical
method, and the analytical concentration relative to the method detection limit (MDL). For field
duplicate samples, the target RPDs are 25 percent (or lower) for air samples.



2.3.2 Accuracy

For soil vapor and air samples, laboratory accuracy is assessed through the analysis of method
spikes. Accuracy is a measure of the closeness of a reported concentration to the true value.
Accuracy is expressed as a bias (high or low) and is determined by calculating percent recovery
(%R) from MS/MSDs, LCSs, and surrogate spikes. MS/MSD and surrogate spike %Rs indicate
accuracy relevant to a unique sample matrix. LCS %Rs indicate accuracy relevant to an
analytical batch lot, and are strictly a measure of analytical accuracy conditions independent of
samples and matrices. The %R of an analyte, and the resulting degree of accuracy expected for
the analysis of QC spiked samples, are dependent upon the sample matrix, method of analysis,
and the compound or element being measured. The concentration of the analyte relative to the
detection limit of the method also is a major factor in determining the accuracy of the
measurement.

Accuracy is expressed as %R and is calculated as follows:

%R = [(A-B)/C] x 100

where: A = spiked sample concentration
B = measured sample concentration (without spike)
C = concentration of spike added.

Acceptable QC limits for %R are 80 percent to 120 percent for LCSs, method-defined for
surrogates, and laboratory-defined for MS/MSDs. Chemical analytical data will be evaluated for
accuracy using surrogates, MS/MSDs, and LCSs, as applicable.

2.3.3 Completeness

Completeness is defined as the percentage of laboratory measurements judged to be valid on a
method-by-method basis. Valid data are defined as all data and/or qualified data considered
when meeting the Data Quality Objectives (DQO) for this project. Data completeness is
expressed as percent complete (PC) and should be 100 percent. The goal for meeting analytical
holding times is 100 percent. At the end of the sampling event, the completeness of the data will
be assessed. If any data omissions are apparent, the parameter in question will be resampled
and /or reanalyzed, if feasible. The laboratory results will be monitored as they become
available to assess laboratory performance and its effect on data completeness requirements.
When appropriate, additional samples will be collected to ensure that laboratory performance
meets PC requirements.

PC is calculated as follows:

PC = NA/NI x 100

where: NA = Actual number of valid analytical results obtained
NI = Theoretical number of results obtainable under ideal conditions.
2.3.4 Comparability

Comparability expresses the confidence with which data from one sample, sampling round,
site, laboratory, or project can be compared to those from another. Comparability during
sampling is dependent upon sampling program design and time periods. Comparability during



analysis is dependent upon analytical methods, detection limits, laboratories, units of measure,
and sample preparation procedures.

Comparability is determined on a qualitative rather than quantitative basis. For this project,
comparability of all data collected will be ensured by adherence to standard sample collection
procedures, standard field measurement procedures, and standard reporting methods,
including consistent units.

In addition, to support the comparability of fixed-base laboratory analytical results with those
obtained in previous or future testing, all samples will be analyzed by Method TO-15 or TO-15
SIM. The EPA-recommended maximum permissible holding times for organic or inorganic
parameters will not be exceeded. All analytical standards will be traceable to standard reference
materials. Instrument calibrations will be performed in accordance with EPA method
specifications, and will be checked at the frequency specified for the methods. The results of
these analyses can then be compared with analyses by other laboratories and/or with analyses
for other sites.

2.3.5 Representativeness

Representativeness expresses the extent to which collected data define actual site
contamination. Where appropriate, sample results will be statistically characterized to
determine the degree to which the data accurately and precisely represent a characteristic of a
population, parameter variation at a sampling point, a process, or an environmental condition.
Sample collection, handling, and analytical procedures will strive to obtain the most
representative sample possible. Representative samples will be achieved by collection of
samples from locations fully representing site conditions. Factors that affect representativeness
include:

m Use of appropriate sampling procedures, including equipment and equipment
decontamination and sampling holding temperatures

m Use of appropriate analytical methods for the required parameters and project reporting
limits

m Analysis of samples within the required holding times



2.4 Data Management
2.4.1 Sample Identification System

Each sample will be assigned a unique sample identification that will distinguish it from other
samples. Table 2-2 below summarizes the sample labeling protocol.

Table 2.2: Sample identification scheme

Location ID Matrix Type (with sample number) Date

SS02 = 2™ Sub-Slab (concrete)
BA01=1* Basement Indoor Air

FA01= 1% First Floor Indoor Air
AMB = Ambient Air

H#HHHHSTREET MMDDYY

For example a Sample ID for 1205 Phoenix Avenue subslab sample might be:
1205PHOENIX-5501-041814

The indoor and subslab air duplicate samples will be assigned unique location ID numbers
which ensure that the samples are “blind” duplicates. For example, a duplicate subslab sample
ID for 1205PHOENIX might be labeled as:

1205PHOENIX-S503-041814

2.4.2 Sample Containers and Labels

Individually cleaned and certified 6-Liter Summa® canisters will be used to collect all samples.
The canisters will be tightly closed and will not be removed from their original packaging at
any time prior to sample collection, other than to verify contents of the boxes and check vacuum
readings. The sample label will be firmly attached to the container and the following
information will be legibly and indelibly written on the label:

Sample identification

Facility name

Sampling date

Start and Stop time

Start and Stop pressure (inches of mercury)
Sample collector’s initials
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2.4.3 Sample Shipment

All sample shipments for analyses will be accompanied by a chain-of-custody record. A copy of
this form can be found in Appendix D. If multiple boxes are sent, a copy of the complete chain
of custody document will be included in each box. Until the samples are shipped, the custody of
the samples will be the responsibility of DEQ personnel. The shipping containers in which
samples are stored will be sealed with self-adhesive custody seals any time they are not in
someone’s possession or view before shipping. All custody seals will be signed and dated.

After the samples are sealed and labeled, they will be packaged for transport to an approved
analytical laboratory. The following packaging and labeling procedures will be followed:

m Package sample so that the container will not break or leak. This will essentially entail
repackaging the canisters in their original shipment boxes and packing materials.

m Label shipping container with:

m  Sample collector’s name, address, and telephone number

m  Laboratory’s name, address, and telephone number

m  Description of samples

= Quantity of samples

m  Date of shipment
The packaged samples will be delivered to the laboratory as soon as possible after sample
acquisition, and in accordance with analytical method-specific holding times shown in Table 2-

3.

Table 2-3 Container/analysis/preservative/holding time information

Matrix Container Type Holding Time
Analysis
TO-15 SIM Air Six Liter Summa® 30 days
TO-15 Air Six Liter Summa® 30 days

2.4.4 Chain of Custody Control

During and after sampling until the time of sample shipment, samples will be in the “custody”
of the sampler or samplers. “Custody” refers to the samples being in the immediate care of the
field personnel, either in physical possession, immediate view, locked up, or held in a secure
area restricted to authorized personnel. Samples that are shipped will have a custody seal
placed on the container that will indicate if the container has been opened. After the samples
have been collected, chain-of-custody procedures will be followed to establish a written record
of sample handling and movement between the sampling site and the laboratory. Each shipping
container will have a chain-of-custody form completed in duplicate by the sampling personnel.
The sampling team will keep one copy of this form and the other copy will be sent to the
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laboratory. The chain-of-custody form will contain the following information and a blank chain-
of-custody form can be found in Appendix D:

m Sample identification numbers

m Sample collector’s printed name and signature

m Date and time of collection

m Sample matrix

m Analyses requested

m Signatures of individuals involved in the chain of possession
m Inclusive dates of possession.

The chain-of-custody documentation will be placed inside the shipping container so that it will
be immediately apparent to the laboratory personnel receiving the container, but will not be
damaged or lost during transport. The shipping container will be sealed so that it will be
obvious if the seal has been tampered with or broken.

2.4.5 Sampling Records

In order to provide complete documentation of the sampling event, detailed records will be
maintained by the field personnel. All field notes and sample logs will be submitted with the
investigation reports. Pre-printed field forms and a dedicated log book for the HSS will be used
to record sample information. The records will also include photographs and a photo log. These
records will be recorded in the field logbook and on individual sampling forms. These records
will include the following information:

m Sample location (site name)

m Sample identification

m Sample location map, detailed sketch, and/or GIS coordinates

m Date and time of sampling

m Weather conditions, including barometric pressure and predominant wind direction
m Sampling method

m Identification of samplers, and of other individuals present

m Variations from the SAP, access issues, property owner concerns, etc.

m Field observations of:
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- Information regarding borehole matrix (concrete and soil color, dryness, etc)
- Sample odor or the presence of odors in the building,
-PID readings (if collected)

- Any other relevant information.

2.5 Assessment Oversight

As a check on the quality of field sampling activities (sampling, containerization, shipment, and
handling), field duplicates will be sent to the laboratory. Other QA /QC procedures include use
of analyte-appropriate containers, and chain-of-custody procedures for sample handling and
tracking. In addition, helium leak checks will be performed in the field and verified by
laboratory results.

A ten-percent frequency (one sample for every ten environmental samples collected) will apply
to field duplicates in this investigation. The procedures for the collection of field QA /QC
samples are described in Section 6. Data that do not meet data quality objectives will be flagged,
and the reason for flagging will be described.

2.5.1 Field Quality Assurance/Quality Control Samples

As a check on field sampling, QA /QC samples will be collected during each sampling event.
Definitions for field QA /QC samples are presented below.

Field Duplicates

A field duplicate is defined as two or more samples collected independently at the same
sampling location during a single act of sampling. Field duplicates will be indistinguishable
from other samples by the laboratory. Each of the field duplicates will be uniquely identified
with a coded identifier, which will be in the same format as other sample identifiers. Duplicate
sample results are used to assess the precision of the sample collection process as well as the
precision of the laboratory analysis. Ten percent (one for every 10 samples) of all field samples
will be field duplicates for EPA TO-15 and TO-15 SIM analysis and helium.

2.5.2 Field Data Quality Assurance/Quality Control Procedures

The following sections describe field analytical instrumentation calibration, and field data
reporting, validation, reduction, and review.

2.5.3 Calibration Procedures and Frequency for Field Test Equipment

Instruments and equipment used to gather, generate, or measure environmental data in the
field will be calibrated with sufficient frequency and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer’s specifications. Field
instruments will include a helium meter and may include a photo ionization detector (PID).

The helium meter will be factory calibrated. Whether or not the helium meter is working
appropriately should be determine upon receipt of the meter by exposing the meter to helium
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gas assessing the response of the meter. If the meter is not functioning as expected, a new meter
should be ordered from the environmental supply rental company. It may be prudent to work
with the rental company in advance to ensure that a backup helium meter is available if needed.

IF a PID is used, the PID should be calibrated for each day of use, and more frequently if
needed and depending on the manufacturer’s specifications.

2.5.4 Review of Field Records

All field records are evaluated for the following:

Completeness of field records. Field records will be checked for completeness at the end of
each day of sampling. The check of field record completeness will ensure that all requirements
for field activities have been fulfilled, complete records exist for each field activity, and that the
procedures specified in the SAP (or approved by DEQ as field change requests) were
implemented. Field documentation will ensure sample integrity and provide sufficient technical
information to recreate each field event. The results of the completeness check will be
documented, and environmental data affected by incomplete records will be identified in the
technical report.

Identification of valid samples. The identification of valid samples involves interpretation and
evaluation of the field records to detect problems affecting the representativeness of
environmental samples. Judgments of sample validity will be documented in the technical
report, and environmental data associated with poor or incorrect fieldwork will be identified.
Data completeness will be 100 percent.

Identification of anomalous test data. Anomalous field data will be identified and explained to
the extent possible.

Accuracy and precision of data and measurements. The assessment of the quality of field
measurements will be based on instrument calibration records and a review of any field
corrective actions.

2.5.5 Data Validation and Reporting

All laboratory data will be validated to Level III, and the DEQ’s Data Validation Checklist will
be also be filled out (Appendix F). Qualifiers will be added to the data as required, and any data
quality issues will be discussed in the final report. The DEQ project officer will determine if the
DQOs for data have been met. At a minimum, the data quality discussion of the final report will
focus on the following topics:

s Holding times
m Comparison of field duplicates
m Instrumentation detection limits

m Analytical batch control records including calibrations, and spike recoveries.
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Section 3

Sample Locations
3.1 Selection of Vapor Intrusion Sampling Locations

The purpose of the indoor air and subslab sampling is to determine whether indoor air
concentrations exceed EPA’s RSLs in structures above the HSS plume of contaminated
groundwater, and if so, whether the vapor intrusion pathway is complete (i.e. whether vapors
are entering indoor air). Buildings where vapor intrusion samples may be collected are
highlighted in pink on Figure 1. However, based upon access issues and other constraints, not
every habitable structure will be sampled. Also, DEQ may opt to sample additional structures
not identified on the the Project Map, based upon site conditions and access. Exact indoor air
and subslab sample locations within these structures will be determined in the field based on
accessibility, building size, and the type of structure to be sampled. In general, indoor air
samples will be biased toward buildings and portions of buildings where people spend most of
their time (i.e, living areas) or where they work. For example, all other factors being equal, DEQ
will preferentially choose to sample the air inside an office space (or other work space) rather
than from cold storage space.

The residential properties in the investigation area are a mix of construction types, styles, and
ages. DEQ will bias its sampling to properties and structures that overlie areas of documented
groundwater contamination and along the Cooke Street storm sewer, in order to sample the
structures most likely to be at risk of vapor intrusion issues. Most of the commercial structures
within the investigation area are slab-on-grade, single level commercial or warehouse
structures. If possible, DEQ will select a variety of structural types within the investigation
area.

The commercial properties in the investigation will be properties that DEQ has not yet sampled,
but that fall along the storm sewer corridor. DEQ also plans to sample indoor air at
Mergenthaler Transfer and Storage (MTS), Ocean Beauty (in the same warehouse complex as
MTS), and the Loose Caboose Casino with the objective of determining indoor air levels of PCE
post-vapor mitigation systems installation.

DEQ plans to sample indoor air at the Helena Area Transit System (HATS) center located on the
east side of Montana Avenue, as this location appears to be located over PCE- contaminated
groundwater (Figure 2). DEQ will not conduct subslab sampling at this location because the
HATS building has a radiant heat system in the floor as well as a vapor liner under the
building, and installation of a boring in the floor might damage the heating system and/or the
liner. The HATS building also has a subslab mitigation system installed (but not currently
active) that can be activated if contaminants are found in the indoor air. DEQ does not plan to
sample indoor air in the large garage space where busses are stored and serviced, because this
part of the building is thoroughly ventilated. DEQ will place indoor air canisters in office
spaces and common areas of the building. Air in the HATS center has not been previously
sampled.
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In addition to residential and commercial properties, DEQ will sample the Central-Lincoln
elementary school, which is situated on the east side of the Cooke Street storm sewer. The
address of the school is 1325 Poplar Street. There are three Central-Lincoln campus buildings:
the large main school building, an older one-room “music annex,” and a new (installed in the
summer of 2013) set of classrooms close to Cooke Street that are called “the pods.”

Some structures within the investigation area may not be sampled during this investigation for
various reasons, such as access issues, the location of the structure on the outer edge of the
investigation area, and resource allocation considerations. If a vapor intrusion pathway is
determined to be complete at structures during the 2014 investigation, further investigation of
nearby structures may be warranted.

Sample locations will be recorded in the field logbook and sampling forms as sampling is
completed. A sketch of the sample location will be entered into the logbook/forms and any
physical reference points will be labeled. If possible, distances to the reference points will be
given. At least one photograph will be taken of each subslab sample location.

In order to be able to assess the completeness of the vapor intrusion pathway and associated
risk, indoor air samples and subslab samples will be collected at approximately the same time
for each structure. In general, indoor air sampling for each structure will be completed prior to
installing subslab probes to prevent the possibility of cross-contamination of indoor air with
subslab air.
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Table 3-1 Approximate Sample Locations, ID’s, and Quantity

Number of samples

Indoor Sub- Soil Crawlspace | Ambient
Location ID Location Address and Description ) Vapor Air Air
Air Slab
Probe
1422Walnut 1422 Walnut Street-residential 2 1
1228Walnut 1228 Walnut Street-residential 2 1 1
1232Walnut 1232 Walnut Street-residential 1 1 1
1231Chestnut 1231 Chestnut Street-residential 1 1
1227Poplar 1227 Poplar Street-residential 2 1
1232Bozeman 1232 Bozeman Street-commercial 1 1
1234Poenix 1234 Phoen|>_( Ave_nue- vacant 2
residential
1229Walnut 1229 Walnut Street- residential 2 1
1301Walnut 1301 Walnut Street-residential 2 1
1302Walnut 1302Walnut Street-residential 1 1
1216Chestnut 1216 Chestnut St- residenital 2 2
1430Phoenix 1430 Phoenix- residential 2 1
1645MTAVE 1645 Montana Ave-commercial 1 1
. 1325 Poplar: Central-Lincoln School
CLS-Main Main Building 7 1 0 4
CLS-Music 1325 Poplar: Ce_ntraI-Llncoln School 1 1 1
Music Annex
1325 Poplar: Central-Lincoln School
CLS-Pods New class pods on Cooke Street 2 L
1415MTAVE Helena Area Transit Services 3
1414MTAVE Mergenthaler Transfer and Storage 3 1
1400MTAVE Ocean Beauty (Mergenthaler) 2
50 Ambient Air 5
51 Ambient Air - DUPLICATE 1
Total 39 10 3 9 8

3.1.1 Indoor Air /Crawlspace Air Sampling

Approximately 48 indoor or crawlspace air samples will be collected, including the duplicate
samples. In general, at least one indoor air sample will be collected per inhabitable structure,
however; multiple indoor air samples may be required for larger structures, or structures with a
basement. DEQ will determine the appropriate number of samples per structure through field
visits to the sites. Duplicate indoor air samples will be collected at a frequency of ten percent of
indoor air samples.

3.1.2 Ambient Air Sampling

One ambient air sample will be collected every day that a habitable structure is sampled. For
planning purposes, it is assumed that 8 ambient samples will be collected. However, fewer or
more than 8 ambient canisters may actually be needed for sampling. The ambient air locations
will depend upon the locations of the structures samples on a given day, since the structures are
located in different parts of town. Locations will be selected that are generally upwind of or
central to the area under investigation. One duplicate ambient air sample will be collected, for
a duplicate frequency of a minimum of ten percent.
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3.1.3 Subslab Gas Sampling

Approximately 10 subslab soil gas samples will be collected, including the duplicate sample. At
least one subslab sample will be collected per habitable structure with a foundation, and
multiple subslab samples may be required for larger structures. DEQ will determine the
appropriate number of samples per structure through field visits to the sites. Duplicate subslab
samples will be collected at a frequency of ten percent of all subslab samples.

3.1.4 Soil Vapor Probe Sampling

Approximately 3 soil vapor probe gas samples will be collected. DEQ will determine the
appropriate number of samples per structure through field visits to the sites. Duplicate soil
vapor probe samples will be collected at a frequency of ten percent of all soil vapor probe
samples. At this time DEQ has not planned a duplicate soil vapor probe sample, but will collect
a duplicate if the number of soil vapor probe samples is 5 or greater.
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Section 4

Methods and Procedures
4.1 Field Health and Safety Procedures

Two or more DEQ project officers will conduct the sampling. The team will have a designated
site safety officer, as indicated in the health and safety plan (HASP) in Appendix A. Field safety
procedures, including safety equipment and clothing, hazard identification, and the location
and route to the Helena hospital, are included in the HASP. A first aid kit and appropriate
personal protective equipment will be taken to the field.

4.2 Field Equipment
4.2.1 General Equipment

Measuring tape to measure building dimensions and sample location

Nitrile gloves

1 Environmental Field Book

50 preprinted sample log forms

Pre-printed Inhabited Structure Questionnaire sheets and metal clipboard

4 indelible ink ball-point pens (NOTE: no solvent-based markers or Sharpie pens will be used
for labeling samples, taking field notes, or otherwise used during sampling)

Plastic trash bags

Digital Camera and batteries

Tool box with wrenches, tubing cutters, mixers for concrete, etc.

Sample receipts

4.2.2 Indoor Air/Ambient Air/Crawlspace Sampling

six-liter individually cleaned and certified Summa® canisters with individual 24-hr flow
controller and individual pressure gauges.

Ys” Teflon tubing

9/16” wrench, 2" wrench, and adjustable wrench

Swage lock fittings for connecting tubing to canister

zip ties

4.2.3 Subslab Soil Gas Sampling

m V4" Teflon tubing (supplied by laboratory)

m Roto-hammer drill and drill bits (3/4” or 7/8")

m Small dustpan and broom for cleaning

m Small “garbage” container for drill cuttings and other refuse
m Clean silica sand for bottom of probe point

m Bentonite for sealing hole annulus while sampling

m Low-voc quick-setting cement for sealing top of probe

m Deionized water for sealing bentonite and mixing concrete
m Container to mix concrete and water (plastic baggies)

m Quikcrete, water, and trowel to patch hole after sampling
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Fittings for tubing (supplied by laboratory)

Plastic bags , scissors to snip end to direct concrete into hole

60 cc Syringes for purging and evacuating air from tubing

Six liter individually cleaned and certified Summa® canisters with individual 200 mL/min
flow controllers and individual pressure gauges (supplied by laboratory)

Helium (ultra high purity)

Helium meter

PID meter (optional)

Plastic bags or plastic sheeting for leak detection shroud

Hose filled with sand for sealing plastic bags to floor

Decon brush, spray bottle of Liquinox, spray bottle of deionized water

4.2.4 Soil Vapor Probe sampling equipment

m DEQ’s soil vapor probe sampling kit (including jack to extract probe)
m Bentonite/silica sand for sealing hole annulus after sampling

4.2.5 Equipment Calibration and Maintenance

Instruments and equipment used to gather, generate, or measure environmental data in the
field will be calibrated with sufficient frequency (at least daily) and in such a manner that
accuracy and reproducibility of results are consistent with the manufacturer’s specifications.
The calibrations steps utilized will be recorded. Additional information to be recorded includes
the following (as applicable):

m Name of device/instrument calibrated, including instrument serial /identification number (if
known)

®» Manufacturer

m Date of calibration

Standard(s) used during calibration (applicable calibration standards will be traceable to
national standards)

Procedure of calibration

Adjustments made (if any)

Final settings of instrument/device

Signature of calibration operator

Additional Comments (if necessary)

Equipment found to be out of calibration will be recalibrated. When instrumentation is found to
be out of calibration or damaged, it will be repaired or replaced.

4.3 Field Sampling Procedures

Field sampling will consist of using individually cleaned and certified Summa® canisters for
collecting indoor air quality and subslab vapor and/or soil gas information. Summa® canisters
are rented from the laboratory and they require attaching the flow controller and pressure
gauge in the correct sequence. A site survey will be conducted before any canisters are opened
to determine the appropriate place to collect a sample. The Inhabitable Structure Questionnaire
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will be filled out either during prior field planning visits, or during the sampling event (see
Appendix B for Inhabitable Structure Questionnaire).

Because the indoor air sampling will take 24 hours, the sampling schedule will be established
prior to the actual sample event. This will avoid potential time conflicts with picking up the
previous day’s indoor air sample while trying to collect a sample.

All canisters used for sampling will be 100 percent individually certified clean by the laboratory
for the full analyte list. All sample canisters will be individually cleaned and will use
individually cleaned flow controllers and pressure gauges. Each canister will have a dedicated
flow controller and pressure gauge. Indoor air quality samples will be collected in 6 Liter
Summa® canisters with a 24-hour flow controller and subslab soil gas sample will be collected
in 6 liter canisters with a 200 mL/min flow controller.

4.3.1 Access Arrangements

DEQ will schedule the dates and times of sampling with each property’s representative. DEQ
will send access letters to each property that has been identified to be sampled and follow-up
with direct contact to schedule sampling.

4.3.2 Indoor Air Sampling

The number of canisters per structure will depend on the structure. Generally, larger structures
like warehouses will require multiple indoor air samples.

A Photoionization Detector (PID) may be used to take readings of the indoor air. Readings will
be recorded in the log book. Any elevated readings will be further investigated and the outcome
will be recorded in the log book.

All indoor air samples will be collected using individually cleaned and certified 6 Liter Summa®
canisters with individually cleaned and certified 24 hour flow controller and pressure gauge.
Canisters will be set up so that the inlet is near normal breathing height, or about 3-5 feet above
the ground. It is acceptable to connect nylon tubing to the canister so that the inlet to the tubing
is at breathing height.

The flow controller and pressure gauge will be connected to the canister by following the
laboratory instructions. The starting pressure will be recorded on the Sample ID form attached
to the canister and in the field log. Open the valve and record the sample start time.

At a given structure, indoor air sampling will be completed prior to start of subslab sampling.
Ideally, subslab sampling will commence immediately after indoor air canisters have been
removed from the structure. This strategy for sampling prevents any subslab vapors (that
might be released into the indoor air after drilling through the slab) from impacting indoor air
samples.

Indoor air samples will be collected for approximately 24 hours. It is important that the sampler
come back to the sample BEFORE 24 hours have passed, to ensure that some vacuum remains
in the canister. Following sample collection, the canister will be closed and sealed with
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laboratory-supplied Swagelok cap. Record the end time and ending canister pressure in the log
book and sample forms.

4.3.3 Subslab Gas Sampling

The number of canisters per structure will depend on the structure, and will be generally
consistent with DEQ’s Montana Vapor Intrusion Guidance Document (April, 2011). Generally,
larger structures like warehouses will require multiple subslab vapor samples.

4.3.3.1 Utility Locations

Indoor utility locations and structural tension rods will be verified and marked by a business
representative who is familiar with the building prior to drilling holes in the subslab.
Additionally, in coordination with the business representative, field personnel will identify any
underground sewer line pipes, gas pipes, water pipes, or electrical lines by evaluating the
locations of above-ground lines and utilities (e.g., furnace, water heater, toilet, etc.) in order to
avoid damaging them.

4.3.3.2 Subslab Vapor Point Construction

Prior to installation of the subslab vapor probe, the building floor will be inspected and any
penetrations (cracks, floor drains, utility perforations, sumps, etc.) will be noted and recorded.
Probes will be installed at locations where the potential for ambient air infiltration via floor
penetrations is minimal. Probes will be installed as close as possible to the center of the slab, or
at least 5 feet in from the outside edge of the slab if possible. In buildings that were sampled in
2010, samples may be collected from the same location. See Figure 3 in Appendix C for a
diagram for the sample probe construction.

Subslab soil gas samples will be collected according to the following procedures:

m A hammer drill will be used to advance a 7/8” boring just below the slab. When drilling is
complete, clean around drilled area.

m Subslab thickness will be measured immediately after drilling.

m The probe for a subslab sample will be installed so the tip of the sample probe is
immediately beneath the bottom of the concrete slab. The bottom two inches of the hole will
be filled with silica sand. The tip of the probe, constructed of "4-inch inner diameter teflon
tubing, will be inserted into the hole and covered by the sand.

m The bottom annular space around the sample tubing will be filled with hydrated bentonite.
Quikcrete cement or equivalent low-VOC cement will be used to tightly seal the probe at the
slab surface. The cement will be allowed to set prior to sample collection. Modeling clay
may be used to further seal the probe.

m Conduct purging and tracer testing/leak testing in accordance with the procedures detailed
below in Section 4.3.3.3.
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After the vapor point is constructed and has been shown not to leak, the teflon tubing of the
probe will be connected with fittings to connect to the Summa® canister. Flow rates for both
purging and collection must not exceed 200 milliliters per minute to minimize the ambient
air infiltration during sampling.

4.3.3.3 Subslab Leak Testing and Sampling Collection

Helium gas tracer tests will be conducted at all soil vapor locations to verify the integrity of the
probe seal. For this investigation, Ultra High Purity (UHP) helium will be used. Tracer tests
will be conducted according to the following procedures:

A large, clear, plastic bag or sheet (the shroud) will be placed over the probe, with the end of
the probe exiting the shroud to allow for purging. The edge of the shroud will be sealed to
the ground by placing a hose filled with sand on the plastic around the probe.

Helium will then be injected into the shroud to enrich the atmosphere to at least 20 percent
helium. The concentration of helium inside the shroud will be monitored with a helium
detector.

Using a 60 ml syringe, purge the sample probe and tubing. Purge approximately 3 tubing
volumes of air from the tubing. A %4 inch inside diameter tubing will have 9.65 mL/foot.
The 200 ml/minute flow regulator will be part of the purging line “train” so that no more
than 200 ml/minute can be purged. To ensure that the purge rate does not exceed 200
ml/min, the 60 ml syringe should be filled over a time period no shorter than 20 seconds.

Any flow restrictions will be identified during the purging process as indicated by a
resistance while pulling the syringe. In addition, a pressure gage will be connected in-line
with the purging lines to help identify potential low flow. If a restricted flow condition is
encountered, the probe will be reset or reinstalled and the test will continue. If resetting the

probe does not fix the problem, the boring will be abandoned and a new location will be
drilled.

Once the atmosphere is enriched to the appropriate concentration and the probe has been
purged, the helium detector will then be used to check the concentration coming out of the
tubing from the borehole. If the reading is below 10 percent of the helium concentration
inside the shroud, the probe seal is sufficient; proceed with sampling, as described in the
following sections. If the reading from the tubing is more than 10 percent of the helium
concentration in the shroud then the probe seal is not sufficient; reseal the probe surface
with bentonite, modeling clay, (or equivalent) and repeat the leak test.

If no leaks are found based on the helium readings, the probe line will then be connected to
a PID to measure volatile compounds in the subslab air. The readings will be recorded on
the sample log forms (see Appendix G).

Record the initial pressure in the stainless steel Summa® canister to be used for the sample
prior to connecting the tubing. The samples will be collected using laboratory-certified

23



clean summa canisters with flow regulators and a vacuum of 28 inches Hg + 2 inches.
Given the elevation in Helena, Montana, the vacuum readings in the canister should be
approximately 25-28 inches Hg. If no vacuum reading is obtained, a different canister will
be used as this indicates the canister was not properly evacuated.

The end of the probe tubing will be connected directly to the summa canister’s regulator
intake valve using laboratory-supplied fittings. The sample shall be collected with a 6 Liter
laboratory-certified summa canister with dedicated 200 milliliter flow regulator by opening
the canister’s valve.

m During sample collection, the entire sampling train will be covered by the helium shroud
with at least 20% helium in the atmosphere. During sample collection, the range of helium
concentrations inside the shroud will be recorded.

When the vacuum gauge reads 5 inches Hg, close the valve. Sampling is complete. A
vacuum of 5 inches Hg + 1 inch must be present when sample collection is terminated to
prevent contamination during transit. Record the final pressure reading in the summa
canister.

DEQ personnel will label, pack and ship the samples to the laboratory with serial numbers
for the Summa® canisters and the regulators recorded on the chain of custody. Custody
seals will be placed on all coolers/packages containing laboratory samples during
shipment.

Remove the sample port and patch the floor with concrete.
m Take a photograph of the concrete patch to document completion of sample collection.

When subslab vapor samples are collected, the following information will be collected to
document conditions during sampling and ultimately to aid in the interpretation of the
sampling results (see the Indoor Air Sampling Questionnaire, Appendix B):

m historic and current storage and uses of volatile chemicals, especially if sampling within a
commercial or industrial building (e.g., use of volatile chemicals in commercial or
industrial processes and/or during building maintenance);

m the use of heating or air conditioning systems during sampling;

m floor plan sketches should be drawn that include the floor layout with sampling locations,
chemical storage areas, garages, doorways, stairways, location of basement sumps or
subsurface drains and utility perforations through building foundations, HVAC system air
supply and return registers, compass orientation (north), footings that create separate
foundation sections, and any other pertinent information;

m outdoor plot sketches that include the building site, area streets, outdoor air sampling
locations (if applicable), compass orientation (north), and paved areas;

24



m weather conditions (e.g., precipitation and indoor and outdoor temperature) and ventilation
conditions (e.g., heating system active and windows closed); and

m any pertinent observations, such as spills, floor stains, odors and readings from field
instrumentation.

4.3.3.4 Probe Abandonment

The tubing will be pulled out of the sample hole after sampling is completed. The hole will be
tilled with a quickcrete mix. The concrete patch will be smoothed flush with the existing
concrete. A photograph will be taken to document successful probe abandonment.

4.3.4 Ambient Air Sampling

An ambient, or background, outdoor air sample will be collected every day that indoor air
samples are being collected. These samples will be collected in a six liter individually cleaned
and certified Summa® canister with a 24-hour flow controller and will be analyzed for the same
compounds as the indoor air and subslab samples. Canisters will be set up so that the inlet is
near normal breathing height, or about 3-5 feet above the ground. It is acceptable to connect
tubing to the canister so that the inlet to the tubing is at breathing height. All ambient air
samples will be collected at the Central-Lincoln school yard, which is central to the area under
investigation.

The flow controller and pressure gauge will be connected to the canister by following the
laboratory’s instructions. Record the starting pressure on the Sample ID form attached to the
canister and in the field log. Open the valve and record the sample start time.

Ambient air samples will be collected for approximately 24 hours. It is important that the
sampler come back to the sample BEFORE 24 hours have passed, to ensure that some vacuum
remains in the canister. Following sample collection, the canister will be closed and sealed with
laboratory-supplied Swagelok cap. Record the end time and ending canister pressure in the log
book or sample form.

4.3.5 Field Notes and Sample Log Forms

All field-sampling activities will be recorded in a bound, sequentially paginated field notebook
in permanent ink and/or on pre-printed sample forms. All sample collection entries will
include the date, time, sample locations and numbers, notations of field observations, the
sampler’s name and signature, other people present, and any deviations from the sampling
plan. Field instrument calibration information will also be recorded in the logbook.

The field sampling team will maintain a sample log sheet summarizing the following:

sample identification,
date and time of sample collection,
sampling depth,
identity of samplers,
sampling methods and devices,
soil vapor purge volumes,
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volume of soil vapor extracted,

vacuum of canisters before and after samples collected,

apparent moisture content (dry, moist, saturated, etc.) of the sampling zone,

helium concentrations and results of leak tests,

PID readings, and

chain of custody protocols and records used to track samples from sampling point to
analysis.

4.3.6 Photographs

Field-sampling activities will be documented with photographs. For all subslsab samples,
photographs will be taken before the probe hole is drilled, during sampling, and after the
concrete is patched. Field personnel taking the photographs will record the following
information in the field logbook:

m time, date, and location,
m Jocation and direction in which photo was taken (for example, “Looking North”), and
m description of the subject photographed.

4.4 Decontamination Procedures

Equipment intended for one-time use will not be decontaminated, but will be packaged for
appropriate disposal. All investigation-derived waste will be double bagged and disposed of in
a municipal dumpster.

The drill bit will be decontaminated between subslab sample locations by brushing off visible
debris, spraying with a non-phosphate detergent, then rinsing with deionized water. The drill
bit then be air-dried on clean paper towels.

4.5 Sample Receipts

When sampling at a building is complete, a completed and signed sample receipt will be
provided to the building owner or designated representative for the property.
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Section 5

Sample Documentation and Shipment
5.1 Sample Chain-of-Custody forms

All sample shipments for analyses will be accompanied by a chain-of-custody record. A copy of
this form can be found in Appendix D. If multiple boxes are sent, a form will be filled out for
each box. Until the samples are shipped, the custody of the samples will be the responsibility of
DEQ personnel. The shipping containers in which samples are stored will be sealed with self-
adhesive custody seals any time they are not in someone’s possession or view before shipping.
All custody seals will be signed and dated.

5.2 Labeling, packaging, and shipping

Samples will be labeled as described in Section 2.4.2. Summa® canisters will be placed inside the
boxes they were shipped in. All samples will be placed in boxes with the appropriate chain-of-
custody forms.
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Section 6
Corrective Action

Corrective action is the process of acting on non-conforming procedures that are unacceptable
based on the procedures set forth in this SAP/QAPP. Corrective actions can be implemented for
field activities, laboratory analyses, data validation and data assessment. DEQ will document
each non-conforming condition identified (e.g., when overall objectives for precision, accuracy,
completeness, representativeness, or comparability are not satisfied), or when procedural
practices or conditions differ from those described in this SAP/QAPP. All corrective actions
proposed and implemented will be documented and will include measures to preclude a
repetition of the original deficiency. The DEQ Project Manager will be notified immediately of
all non-conformances with this SAP/QAPP that affect data quality before initiation of corrective
actions both in the field and in the laboratory. Corrective action will only be implemented after
approval by DEQ project managers.

6.1 Field Corrective Action

DEQ is responsible for all site activities. DEQ at times might need to adjust procedural
activities from the SAP/QAPP during sampling. Examples of field corrective actions might
include: changing sample locations, changing sampling procedures, or modifying field
analytical procedures. All corrective actions will be documented in the field log book or on
field forms. If corrective actions are insufficient, work may be stopped by the DEQ Project
Manager.

6.2 Laboratory Corrective Action

The laboratory is required to comply with their Standard Operating Procedures (SOPs). The
Laboratory Project Manager will be responsible for ensuring that appropriate corrective actions
are initiated as required for conformance with this SAP/QAPP. All laboratory personnel will be
responsible for reporting problems that may compromise the quality of the data. The
Laboratory Project Manager or QA /QC Manager will be notified immediately if any quality
control sample exceeds the project-specified control limits. The analyst will identify and correct
the anomaly before continuing with the sample analysis. A narrative describing the anomaly,
the steps taken to identify and correct the anomaly and the treatment of the relevant sample
batch (i.e., recalculation, reanalysis, re-extraction) will be submitted with the data package in
the form of a cover letter.

6.3 Data Validation and Data Assessment Corrective Action

Corrective action may be needed based on either the data validation or data assessment.
Potential types of corrective action may include re-sampling or reanalysis of samples by the
laboratory. DEQ will be responsible for implementing the corrective action, including re-
sampling or re-analysis. All corrective actions of this type will be documented.
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Data Quality Objectives Table

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
State the Problem Identify the Decision Decision Inputs Define Study Decision Rules Tolerance Limits on Decision Optimization of Sample Design
Boundaries Errors
The Helena Solvent Site (HSS) | Principal questions: Information needed: The expanded study All Screening Levels are DEQ has constructed the SAP

sits above groundwater that
contains chlorinated solvents at
a range of concentrations.
Contamination is also
potentially present in the soil;
the levels of contamination
present in the soil have not been
fully investigated or
characterized. DEQ conducted
vapor intrusion (V1) sampling in
2010 and 2011 and found the VI
pathway complete in several
buildings. In fall 2013 DEQ
found contaminated
groundwater farther north than
was expected. In accordance
with DEQ’s VI Guide, buildings
in this area should be evaluated.
The extent of the VI problem is
not known and DEQ intends to
sample additional buildings to
further characterize
contamination at the HSS.

DEQ will use the results of this
investigation to determine what
additional work needs to be
done to address VI (no further
action, resample or install
mitigation systems).

Team members include Laura
Alvey, Chris Cote, Bob Roll,
Bill Hammer, Travis Erny, and
Scott Owen (DEQ, Site
Response Unit ).

1. What are the solvent
vapor concentrations
in subslab,
crawlspace, and
indoor air in the
buildings selected
for VI sampling?

2. Does indoor air
exceed applicable
screening levels?

3. Are contaminants
present in the
subslab at greater
levels than in the
indoor air?

4. Using a multiple
lines of evidence
approach, is the VI
pathway complete in
any of the
structures?

5. What additional step
needs to be taken at
each structure (no
further action,
resample or
mitigate)?

6. In buildings where
mitigation systems
have been installed,
are those systems
reducing indoor air
PCE levels to
acceptable levels?

N

ok~

Subslab soil vapor samples.
Crawlspace air samples

Indoor air samples to compare to the

November 2013 EPA RSLs.
Ambient air samples.

Other lines of evidence, as outlined
on DEQ’s December 2009 Draft
Flowchart of DEQ Vapor Intrusion
General Decision-Making Process
(VI Flowchart).

area encompasses a
portion of the
groundwater PCE plume
that exists within the
area defined by
Bozeman Avenue to the
south, Cedar Street to
the north, Montana
Avenue to the west, and
Sanders Street to the
east.

Sample locations will be
focused along Cooke
Street where the storm
sewer may be acting as
a preferential pathway.

SAP field work will
take place in the winter
of 2014.

Regulatory comparison
numbers (Screening
Levels) are protective of
residential human
health.

Data will be formally
validated by a third
party data validator.
Only data of sufficient
quality will be used for
decision-making.
Rejected data may
require resampling.

November 2013 EPA Regional
Screening Levels for either
residential or commercial indoor
air (see tables in SAP).

Each analyte in the indoor
samples will be compared to the
appropriate screening level.

DEQ will analyze the validated
data in general accordance with
the VI Flowchart and DEQ VI
Guide, and will determine the
appropriate next steps (no
further action, resample, conduct
a risk assessment to develop
cleanup levels, or mitigate).

Due to the limited budget and to
meet the goals of the
investigation, samples are being
collected from the area of
investigation rather than in a
random statistical design across
the site.

DEQ will assume that the
laboratory analytical data
represent the “true” value of the
analyte in the media, assuming
that appropriate DEQ-approved
sampling methodology and
QA/QC, including detection
limits less than screening levels,
is maintained throughout the
entire data acquisition process.

based on the information needed
for the Decision Inputs, and also
based on the budget available
for the project.




3_HSS_11x17.mxd

O:\H-M\Montana Department of Environmental Quality\114-560413 - TO 68 HSS\120- GIS\ArcMap\Fig

Fall 2013 Sample Locations &'m“ \ _
il @ ) 1400 Birch
@ Fall 2013 Sample Locations BN_Wells 3 S [o 0.73.(J)__
c
Sampling Location (Existing Well 2 .
G ampling Location (Existing Well) Orange
Boring Location - New 2013 . of * ¢
Monitoring Well ' HSMW-15
' 0.54(j)
Domestic Well I harry A Surface Water
|| Expanded Investigation Focus Area * Sample
|:| Known or Potential PCE Sources I G
®  Potential Solvent Sites ° S — === LI L L L P e | |
Storm Lines ¢ o ® !
= == Masonry Masonry ;8< g TN
o Metallic Metallic . @ oo
. Im o |1 - -
== Plastic/Composite Plastic/Composite ° ]
== QOpen Ditch Other/Unknown JO-2A ' I
0.41(J
: Proposed Investigation Area ) HSM\ﬂV—EiJ ' °
2 [
I:I Properties Previously Sampled for Vapor Intrusion — s — il - -
: - L B L) Tm
. — .; Zanl ' 1414/Poplar 1
|| ,’ ‘% . :As en 40 3.8 ' [
. ' 151 j) far] " I
7, | ' o7 | ]
[
i V] :
Poplar . () I
L ~ - =
N iy = . -
, o)
o) [ [
i g : e
o ° ° ® I 11826 Harris o
v . 1 1:0(J)L
- 0 — = = = = = = - ‘Chestnut =
m S
"M317/Walnut |, ﬁ573 eec I
! 11] | _¢ l |L '_ ‘
! i HF14 T ainug
M I <1.0 "
,[HSMW-12 ! [ ¢
—’ 107
Jd ] LD ]
o . i Phaenix H23 o o —— =
<1.0 ®
AN MMW-4B N H-16 A
~ <1.0 S
) e—<n
q MMW:1 4
1216 Bozeman I 4
[ ]
L 0
4
° e i
!
J Qlf, !
\J Oaq H
1
Memoria P ° o
MW-1
| I ° 314! I 1
MWwW-3 1 [
7, MEJ-MW2 ™~
[7 ° 4.6 ° 1.0 ' Lyndale
&o‘d ° l ﬂ .l o !
> T T _l
& o v 1419 Boulder | "j
< > (A e RV s ==L ] Boulder ~==
e - @ :
S -
- ) : l il‘ l A ’
02 1
\;\e)e“a Livingston
i ’
- K °
- ) I
"' °
A 4l
!m - = '* I Townsend
E 4 ~ .
5 Y ’
= ’ 7 1
Ll L CHL N N @
Billings J&= = = = = - - - C =
s c
7] s o
| g Y _8
: $ { §
o [ T [ S
A > Missoula
T ]
- o
: 4
Butte X o=/ I L
| 1’202’ Prospe clt g
<v4 > Vs i~
[ b <2:5 ﬂ _fé’ ©
[
QL e 3 . el [
1T 117 1 [(TT11T1T—— ————+=e FTospe -l . Procnact A
N Project Map January 2014
Helena, Montana
Helena Solvent Site ~
“ SCALE IN FEET Note: Values shown under sample locations are L ]
Tetrachloroethene concentrations in microrgrams per o] ENVIRONMENTAL @U ALITY
0 860 liter (ug/L) from Fall 2013




2 _|
] M 5
i 5 ’ I
S | Lﬁ | { Mmoo
B LS. %E; MOBILE UNIT : | J
]| | J [ <
BASEMENT FLOOR LEVEL GM B |
ﬁJﬂfﬁ% ' TV
o o N . ) P
| 2N »
] N
Ic"lEFNmA“m L, ]'7 [
A EL g’ ‘
/\; 4 I 3
STORAGE | OFFICE < L
. < U
! 0
— =/ ) <L _
L 1/ =
A\ e A=
‘ A\ - T N E—
|
RN ﬁ OF;ICE (FGFICE L
' I = L 5A
: [ N 3
‘ .ol I? U 777:‘]7774
FACULTY

Copyright (© 2000
\ Fussell Engineering Corp. , Inc.

LINCOLN SCHOOL
ALL FLOOR LEVELS




HELIUM SUPPLY

CLEAR PLASTIC BAG/SHROUD

220% HELIUM
INSIDE SHROUD

He

PID
/ DETECTOR
QUICKCRETE He DETECTOR——
SURFACE ~
SEAL .\
HYDRATED
2" HOSE FILLED BENTONITE
WITH SAND
Y4" TEFLON TUBING
SAND
SYRINGE USED
PROBE LEAK TEST PROCEDURES: TO PURGE TUBING
1. COVER ENTIRE PROBE UNDER SHROUD AND SEAL TO GROUND WITH 2"
HOSE FILLED WITH SAND. END OF PROBE TUBING WILL EXIT THE SHROUD.
2. FILL SHROUD TO 20% HELIUM.
3. PURGE 3 TUBING VOLUMES PLUS 3 BORING VOLUMES WITH SYRINGE.
4. ATTACH He DETECTOR TO PURGE LINE. IF He CONCENTRATION IN
TUBING IS GREATER THAN 10% OF HELIUM CONCENTRATION UNDER BAG,
CHECK ALL CONNECTIONS.
5. COLLECT PID READING.
6. COLLECT SAMPLE.
PROBE LEAK TEST FIGURE
NO.

—
F B oasiry DATE FEBRUARY 2010




HELIUM SUPPLY

220% HELIUM

H e INSIDE SHROUD

CLEAR PLASTIC BAG/SHROUD

HYDRATED
2" HOSE FILLED BENTONITE
WITH SAND
¥" TEFLON TUBING
SAND

LEAK TEST PROCEDURES:

1. COVER ENTIRE SAMPLING SET UP UNDER CLEAR BAG AND SEAL BAG
TO GROUND WITH 2" HOSE FILLED WITH SAND.

2. FILL BAG TO 20% HELIUM.

3. COLLECT SAMPLE.

4. MONITOR HELIUM CONCENTRATION DURING SAMPLING.

QUICKCRETE He DETECTOR——~_
SURFACE
SEAL

LABORATORY SUPPLIED
6 LITER SUMMA WITH
200 ML/MIN FLOW
CONTROLLER

—
? Montana Department of
== Environmentar Quarrry

SUBSLAB SET-UP
AND LEAK TEST

DATE FEBRUARY 2010

FIGURE
NO.




ALS

Air - Chain of Custody Record & Analytical Service Request
2655 Park Center Drive, Suite A
Simi Valley, California 93065
Phone (805) 526-7161
Fax (805) 526-7270

Page

of

Requested Turnaround Time in Business Days (Surcharges) please circle
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10-Day-Standard

ALS Project No

Company Name & Address (Reporting Information)

Project Name

ALS Contact:

Analysis Method

Project Number

Project Manager

P.O. #/ Billing Information

Phone Fax Comments
e.g. Actual
Email Address for Result Reporting Sampler (Print & Sign) Preservative
or
Laborat Dat Ti Canister ID Canist Canist Sampl specific
aboratory ate ime anister anister anister ample . :
Client Sample 1D ID Number | Collected | Collected (Bar code # - (glgycggxo_usg% Start Pressure End Pressure Volume sl UEtons
AC, SC, etc.) “Hg “Hg/psig

s

Tier | - Results (Default in not specified)

Report Tier Levels - please select

Tier Il (Results + QC & Calibration Summaries)

EDD required YES / No

Project Requirements

Chain of Custody Seal: (Circle) (MRLs, QAPP)
Tier Il (Results + QC Summaries Tier IV (Date Validation Package) 10% Surcharge Type: Units: INTACT BROKEN ABSENT
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Fime:
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Tife: Cooler / Blank

Temperature ___°C




Sub Slab Air Sampling Field Form

Montana Department of Environmental Quality

Remediation Division, Site Response Section

Sample ID:

Project Name: Helena Solvent Site VI sampling

PID (made/model/serial #):

Sample location:

Helium Detector (model/serial #):

Date:

Weather:

Field Personnel:

Air Temp:

Recorded by:

Atmospheric Pressure:

Slab Data

Surface/slab Type:

Surface/slab Thickness

(inches):

Volume to

purge (ml): 3 tubing vol

umes x 10 ml/ft x #ft =

Slab/subsurface substrate comments:

Length of probe (feet):

Helium Tracer Leak Test Field Data

Helium Helium Helium in
Cumulative Beneath  Beneath |Probe Helium Beneath Shroud during
volume Shroud Shroud (ppm or sample collection (%) ( note min
Date Time purged (ml)| (%) min (%) max %) and max)

Conversion: 1.0% = 100,000 ppm

At 20% He,

there should be no mo

re than 2 % (200,000 ppm) He in sample train

Canister Information

Flow
Cannister Controller Vacuum Initial Final
Date Time Sample ID |ID # Gauge# |Vacuum |Vacuum

Comments:




Sub Slab Air Sampling Field Form

Project Name: Helena Solvent Site VI sampling Sample Location/ ID:

Date:

Location Description: Include floor type/construction, location of probe, fuel sources, sumps, stored chemicals, drains, etc.

Location Sketch




Ambient Air Sampling Field Form

Montana Department of Environmental Quality

Remediation Division, Site Response Section

Sample location:

Field Personnel:

Sample ID:
Project Name:

‘ Date:

Recorded by:

1100 No

Helena Solvent Site VI sampling
rth Last Chance Gulch

PID (made/model/serial #):

Weather:
Air Temp:
Atmospheric Pressure:

Canister and Sample Information

. Flow . . Pre-Sample Post-Sample
Start Start End End Canister  Controller |Vacuum |Initial Final Atmospheric  Atmospheric  Pre-Sample Air Post-Sample
Date Time Date Time Sample ID ID # Gauge# |Vacuum Vacuum  Pressure Pressure Temp Air Temp
Comment/location description:




Indoor Air Sampling Field Form

Montana Department of Environmental Quality

Remediation Division, Site Response Section

Sample ID:
Project Name:
Sample location:
‘ Date:

Field Personnel:
Recorded by:

Helena Solvent Site VI sampling

PID (made/mod

el/serial #):

Weather:
Air Temp:
Atmospheric Pressure:

Canister and Sample Information

Flow
i . . Pre-Sample Post-Sample
Start Start End End Canister  Controller Vacuum |Initial Final Atmospheric | Atmospheric  Pre-Sample Air Post-Sample
Date Time Date Time Sample ID ID # Gauge# |Vacuum Vacuum  Pressure Pressure Temp Air Temp

Comments:




Indoor Air Sampling Field Form

Description of Sample Locations (s):

Location Sketch:
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MDEQ - WQA PROGRAM
HEALTH AND SAFETY PLAN

A. GENERAL INFORMATION
SITE: _Helena Solvent Site

CONTACT NAME: Multiple property owners, see attached contact
list

PHONE NO.: Multiple contacts, see attached contact list

LOCATION: Multiple sample locations, see Sampling and Analysis
Plan and contact list

PLAN PREPARED BY: Laura Alvey DATE: 2/24/2011

APPROVED BY:
DATE:

OBJECTIVE(S): Conduct vapor intrusion (VI) by sampling subslab,
indoor, and ambient air. Subslab and indoor air will be sampled
in multiple buildings. The goal of the sampling is to determine
if the VI pathway 1i1s complete and whether contaminants are
present at concentrations exceeding applicable screening levels.

PROPOSED DATE(S) OF INVESTIGATION: Feb 28, 2011 — March 11, 2011

BACKGROUND REVIEW: Complete: X Preliminary:
DOCUMENTAT ION/SUMMARY : OVERALL HAZARD: Serious:
Moderate:

Low:_Xx_
Unknown:

B. SITE/WASTE CHARACTERISTICS
WASTE TYPE(S): Liquid:__ Solid: Sludge: Gas:_ X
CHARACTERISTIC(S): Corrosive: Ignitable: Toxic:_X__

Reactive: Persistent: Volatile: X
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Unknown:

Radioactive: Other:
SITE/FACILITY TYPE & DESCRIPTION: The Helena Solvent Site is
located approximately at the intersection of Helena Avenue and
Lyndale Avenue. A  plume of tetrachloroethylene (PCE)-
contaminated groundwater 1is Jlocated in this area, with its
upgradient edge near Mr. Wise Cleaners. The plume extends to
the northeast across Montana Avenue. The downgradient edge of
the plume has not been defined. This area of Helena is
commercial/industrial. Mr. Wise Cleaners is a known source of
PCE contamination, however, former Danny’s Cleaners (Iimmediately
downgradient of Mr. Wise Cleaners) i1s also a possible source of
PCE contamination. Given that this general area has been
commercial and industrial for over 100 years, other sources of
PCE may exist.

STATUS: Active:__x _ Inactive: Unknown:
SIZE: >20 acres POPULATION AFFECTED: to be determined

PRINCIPAL DISPOSAL METHOD(S) USED (type and location): at Mr.
Wise Cleaners and Danny’s Cleaners, PCE-laden TfTilters were
disposed 1In the trash. Condensate water from drycleaning
machines (which could have contained PCE) was likely disposed of
in toilets and the sanitary sewer.

TOPOGRAPHY:___mostly level, with a gentle slope downward to the
northeast (toward Lake Helena)

UNUSUAL FEATURES (eg. dike integrity, power lines, etc.):_ All
sampling except ambient air sampling will be inside structures.
Ambient air samples will be collected at 1100 N Last Chance
Gulch (DEQ).

HISTORY (previous investigations or actions, injury, complaints,
etc.): see iInfo above
C. HAZARD EVALUATION

HAZARD LEVEL: A B C D X
Unknown:

TYPES OF HAZARD(S): Chemical: X Biological:
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Physical:_X_

Describe: There i1s a potential for chlorinated solvents to be
present in the indoor air and subslab air, with the higher

concentrations in the subslab air. However, based on sample
results from 2010, there should be no need for respirators.
Wear nitrile gloves while collecting samples. Most of the

hazard associated with this sampling is physical: use of the
power drill (wear ear and eye protection), being cognizant of
potential hazards in buildings (stairs, chemicals, uneven
surfaces), being careful while loading and unloading the sample
vehicle (practice proper lifting technique, always use buddy
system). Also, winter weather conditions may make driving
difficult (practice safe driving). Finally, some portions of
buildings may be very cold, necessitating warm-up breaks and
proper clothing.

D. SAMPLING PLAN

Refer to the Sampling and Analysis Plan for this March 2011 VI
investigation.

E. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT: PERIMETER IDENTIFIED: Yes
No_Xx__

ZONE(S) OF CONTAMINATION IDENTIFIED: Yes_ x__ No
MAP/SKETCH ATTACHED: Yes_x_ No SITE SECURED: Yes
No_ x_

PERSONAL PROTECTION: Wear ear and eye protection while drilling
sample holes. Wear appropriate clothing and Hlayers, as work
will move from warm 1indoor conditions to cold outdoor
conditions. Wear nitrile gloves while handling any materials
(soil, water, etc) and during sample collection. Wear long
pants and steel-toe shoes. Have cell phone available iIn case of
emergency. First Aid kit will be in field sampling Kit.
Respirators are available at the DEQ office in the event that
field conditions warrant their use (for example, i1if the PID
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registers unexpectedly high concentrations of volatiles or if
odors are present).

LEVEL OF RESPIRATORY/DERMAL PROTECTION: A B C
D Xx

MODIFICATIONS:

SURVEILLANCE  EQUIPMENT AND  MATERIALS:__camera, log book,
measuring tape, GPS, VI Chemical Inventory forms for each
building

DECONTAMINATION PROCEDURES: Dispose of wused gloves, tubing,
debris, and any used one-time use equipment iIn two thicknesses
of garbage bag, with final disposal in DEQ dumpster at 1100 N
Last Chance Gulch. Wash hands with soap and water before leaving
site and before eating or drinking. Decontamination fTluids
(from decon of drill bits) will be disposed of in the sanitary
sewer at 1100 N Last Chance Gulch.

SPECIAL EQUIPMENT, FACILITIES, OR PROCEDURES:Helium meter, summa
canisters, photoionization detector, helium

SITE ENTRY PROCEDURES:_ Laura Alvey fTirst send access letters,
then will coordinate with property owners in advance of site
entry to schedule sampling times. Indoor air sampling will begin
approximately 24 hours before subslab sampling commences at a
given location.

WORK LIMITATIONS (time of day, etc.): work will be conducted
predominantly during daylight hours, although in some locations
work might go iInto the evening. Work will be conducted 1in
climate-controlled, lighted environments. Warm-up breaks 1In
warm vehicle or building may be taken as needed.

INVESTIGATION-DERIVED MATERIAL - HANDL ING AND ULTIMATE
DISPOSAL:_see ‘““decontamination procedures” above
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F. EMERGENCY INFORMATION
LOCAL RESOURCES
AMBULANCE -444-2228 HOSPITAL EMERGENCY ROOM:911
POISON CONTROL CENTER:__ 1-800-222-1222_
POLICE:_ 911 or 442-3233

FIRE DEPARTMENT: 911 or 447-8472

DEQ CONTACT:_Denise Martin, 841-5060
SITE RESOURCES

This work 1is taking place iIn Helena, and all needed resources
are readily available on site or at 1100 N Last Chance Gulch.

G. EMERGENCY ROUTES
(Give road or other directions, attach map)

HOSPITAL:__see attached map

OTHER:




GO }gle st peter's hospital helena mt

Get directions My places

. l24?5 Broadway St, Helena, Mt

Add Destination - Show options
GET DIRECTIONS

Suggested routes

N Montana Ave and 11th Ave 2.8 mi, 7 mins

158 3.2 mi, 7 mins
T

CHRAVES

Driving directions to 2475 Broadway St, Ans i A T : e 1B ""’:*""Y:'E':»f’-”-g"'-"" 'FiBj-

S

Helena, Mt 59601 £ S v e e S B s i

=
- »
— 1105

N Montana Ave & Poplar St
Helena, Mt

1. Head south on N Montana Ave toward
Chestnut St

2. Turn left onta US-12 E/M1th Ave (signs for |
15 E/US-287 E)

3. Slight right onto 11th Ave
4. Continue onto Colonial Dr
5. Turn right onto Broadway St

6. Turn left
Destination will be on the right

2475 Broadway St
Helena, Mt 569601
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