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2017 GROUNDWATER AND SURFACE WATER
CORRECTIVE ACTION MONITORING PLAN
EAST HELENA FACILITY

1.0 INTRODUCTION

This Corrective Action Monitoring Plan (CAMP) summarizes the groundwater and surface
water monitoring activities to be conducted in 2017 at the former East Helena smelter site or
Facility' (the Facility) and the surrounding area, encompassing two groundwater plumes and
the associated groundwater and surface water monitoring network (Figure 1-1). The primary
objective of the 2017 CAMP is to provide for collection of adequate and appropriate
groundwater and surface water monitoring data to evaluate the effectiveness of groundwater
remedies implemented as Interim Measures (IMs) at the Facility, through a remediation
phase performance monitoring data evaluation program. The IMs have been developed to
reduce offsite migration of groundwater contaminants (primarily arsenic and selenium) and
evaluation of IM performance to date has been done as part of the Corrective Measures Study
(CMS). In addition to the performance monitoring component of the 2017 monitoring
program, the CAMP also provides for data collection to meet other objectives, including
monitoring of residential/water supply wells within the study area in order to track
groundwater use and provide information to groundwater users; evaluation of surface water
quality and potential interactions with the groundwater contaminant plumes; and monitoring
of groundwater chemistry in wells associated with the Corrective Action Management Units
(CAMU) at the Facility.

The 2017 CAMP describes the Facility-related groundwater and surface water monitoring
activities; it identifies monitoring objectives and remediation phase performance evaluation
data analysis techniques, and describes the number, type and location of samples to be
collected to address objectives, as well as the sampling and analytical methodologies to be
employed. The monitoring activities described in this plan are focused on providing
comprehensive synoptic groundwater and surface water quality data, groundwater and
surface water elevation measurements, and streamflow data targeting specific project
objectives. The CAMP is intended to be utilized in association with other Facility planning
and guidance documents, including the Quality Assurance Project Plan (QAPP) for
Environmental Data Collection Activities (Hydrometrics, 2015), and the Data Management

" The former smelter site or Facility refers to the approximately 142 acres previously occupied by the East
Helena Lead Smelter.
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Plan (DMP) for Environmental Data Collection Activities (Hydrometrics, 2011). These
documents include detailed discussions of the project and Facility history and background, as
well as requirements for data review, reporting, and management. Brief summaries are
provided in this CAMP for context.

Although CMS evaluations were completed in 2016 and the Draft CMS Report will be
submitted to the US Environmental Protection Agency (EPA) in 2017, remedy performance
monitoring will continue in 2017. If supplemental data collection is necessary in 2017,
additional monitoring to be conducted at the Facility will be documented in supplemental,
focused work plans and/or technical memoranda as appropriate.

1.1 PROJECT BACKGROUND

The Montana Environmental Trust Group, LLC, Trustee of the Montana Environmental
Custodial Trust (Custodial Trust), is currently conducting Resource Conservation and
Recovery Act (RCRA) Corrective Actions at the Facility pursuant to the First Modification
to the 1998 RCRA Consent Decree (U.S. District Court, 2012) for the East Helena Facility,
under the oversight of the EPA.

RCRA Facility Investigation (RFI) and CMS evaluations have delineated soils and non-
native fill material (i.e., slag, ore, concentrates, demolition debris) located in the operating
areas of the former smelter that contain elevated concentrations of a number of contaminants,
primarily arsenic, selenium, and certain trace metals. Contaminants within site soils and fill
material are the result of more than a century of ore handling and processing; storage and
disposal of smelting wastes and byproducts; and periodic releases of high contaminant-
concentration plant process waters. The contaminated soils/fill represent the major current
and/or historic sources of contaminant loading to groundwater. Loading of contaminants to
groundwater has resulted in the generation and migration of groundwater plumes (primarily
arsenic and selenium) from the former smelter to the north and northwest. The primary
purpose of the IMs completed to date by the Custodial Trust under the CMS program is to
reduce contaminant mass loading to, and the migration of, contaminants in groundwater from
the former smelter in order to protect public health and the environment.

1.2 2017 MONITORING PROGRAM OBJECTIVES

The 2017 East Helena CAMP has been developed to guide the collection of information
necessary to continue assessment of groundwater quality status and trends within and
downgradient of the former smelter, and to evaluate the groundwater response to and
effectiveness of interim and other remedial measures implemented at the Facility in terms of
reducing the migration of groundwater contaminants. Similar to the 2016 CAMP, the 2017
CAMP focuses on performance monitoring appropriate to the CMS phase of a RCRA
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Corrective Action remediation project (as described in Section 2). The following
performance evaluation-specific monitoring objectives have been established for 2017:

[1] Document and track groundwater level and flow trends across the project area;

[2] Document and track groundwater chemistry trends in former smelter contaminant
source areas and at the leading downgradient edge of the selenium plume, where
variable trends have recently been observed, and the arsenic plume to verify the
continued plume stability; and

[3] Evaluate downgradient arsenic and selenium plume stability, in terms of plume area,
average plume concentrations, and location of plume centroids.

Additional 2017 monitoring objectives include the following:

[4] Collect ongoing data on residential/public water supply well water quality in the area
of former smelter site impacts, to track groundwater use and provide information to
water users;

[5]Evaluate surface water quality and potential interactions with the groundwater
plumes, specifically any effects of surface water recharge on groundwater flow and
plume migration, and surface water quality and flow in the Prickly Pear Creek
realignment area; and

[6] Monitor current groundwater chemistry in CAMU area wells.

Once EPA has approved the CMS Report and a final groundwater remedy is selected for the
Facility, a final remedy performance monitoring program will be developed with an
optimized scope of monitoring and well network. It is anticipated that the optimized scope of
monitoring (during both the remediation phase and the subsequent attainment phase) will
involve further reduction(s) in the monitoring well network, compared with the 2017 and
previous CAMPs. Information collected under the 2017 CAMP will be used to support the
future development of the final remedy performance monitoring program, in terms of
selection of wells, monitoring objectives, and performance monitoring data evaluation
techniques.

In addition to the objectives outlined above, data collected through the 2017 CAMP will also
support additional data uses as needed. For example, data collected through the 2017 CAMP
may be used to update the conceptual and numerical groundwater models, and to support
implementation and administration of the East Valley Controlled Groundwater Area.

One of the principal tools that will be used to evaluate the effectiveness of the groundwater
remedial measures implemented to date at the Facility will be a performance monitoring
program consisting of the following components: (1) water level trend analysis at wells
throughout the monitoring well network; (2) contaminant concentration trend analysis at
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selected wells in contaminant source areas on the former smelter and near the leading edges
of the arsenic and selenium plumes; and (3) contaminant plume stability analysis in the
former smelter area, and in areas downgradient of the former smelter boundary. These
analyses are intended to address CAMP Objectives [1] through [3] listed above, and will be
conducted using groundwater data collected under this 2017 CAMP and in previous years. A
detailed discussion of the performance monitoring data evaluation methods, including the
monitoring wells selected for the performance monitoring, is presented in Section 2.

The multi-year CAMP Program has informed the design of IMs and CMS evaluations
conducted by the Custodial Trust. The 2017 CAMP details the CAMP Program objectives
and monitoring activities for the current year, and fulfills requirements of the First
Modification to the 1998 RCRA Consent Decree (U.S. District Court, 2012). The 2017
groundwater and surface water CAMP is structured as follows:

e Section 1.0 — Introduction,;

e Section 2.0 — Remediation Phase Performance Monitoring Data Evaluation Program;
e Section 3.0 — Sampling Locations and Frequency;

e Section 4.0 — Sampling Methods;

e Section 5.0 — Sample Handling and Documentation;

e Section 6.0 — Laboratory Analytical Procedures and Reporting; and

e Section 7.0 — References.
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2.0 REMEDIATION PHASE PERFORMANCE MONITORING
DATA EVALUATION PROGRAM

In their Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective
Action (EPA, 2004), EPA defines performance monitoring as “the periodic measurement of
physical and/or chemical parameters to evaluate whether a remedy is performing as
expected.” More recently published EPA guidance on groundwater remediation completion
strategies (EPA, 2013, 2014a, 2014b) includes a discussion of recommended remedy
evaluation (performance monitoring) strategies. EPA recommends evaluating groundwater
data and information on a well-by-well basis to monitor remedial action effectiveness during
two distinct phases of groundwater restoration activities (EPA, 2013), including:

1. The remediation phase, referring to the phase of the remedy where remedial activities
are being actively implemented and groundwater data are used to monitor progress
toward groundwater cleanup levels specified in a remedy decision document. The
remediation phase is typically completed when data collected and evaluated
demonstrate that the groundwater has reached the cleanup levels for all COCs set
forth in the Record of Decision (ROD) (EPA, 2014a), or in the case of the East
Helena Project the EPA Decision Document; and

2. The attainment monitoring phase, occurring after the remediation monitoring phase is
complete. When the attainment monitoring phase begins, data typically are collected
to first evaluate whether the well has reached steady-state conditions, where active
remediation activities (if employed) are no longer influencing the groundwater in the
well. Once the groundwater is observed to have reached steady-state conditions, data
should be collected and evaluated to confirm the attainment monitoring phase has
been completed (EPA, 2014a).

The East Helena Facility is currently in the remediation phase. During this phase,
groundwater data “typically are collected to evaluate contaminant migration and changes in
COC concentration over time” (EPA, 2014a). Therefore, the primary objectives of the 2017
CAMP program is to provide sufficient data to evaluate progress toward groundwater
cleanup levels specified in the CMS Work Plan for the Facility (CH2M Hill, 2015). Relevant
questions regarding the performance of IMs implemented to date by the East Helena cleanup
project, as well as the adequacy of the groundwater conceptual site model (CSM), are the
following:

e Are there changes (trends) in groundwater contaminant of concern (COC)
concentrations?

e Are groundwater elevations and flow directions as expected and have temporal,
seasonal, and matrix diffusion influences been assessed and considered?
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e [s there evidence of attenuation, degradation, and/or stabilization of COCs?
e s the spatial (lateral and vertical) extent of contaminated groundwater changing?

The following data evaluation methods will be used to address these IM performance
questions, and to address the performance monitoring-specific objectives [1] through [3] in
Section 1.2:

1. Groundwater elevation and Contaminant of Concern (COC) trend analysis (Section
2.1). Trend analysis of groundwater elevations (and associated flow directions)
throughout the project area, and contaminant trends in former smelter site source
areas and at the downgradient end of the selenium and arsenic plumes will allow
direct assessment of changes in concentration and groundwater elevations over time.

2. Plume Stability analysis (Section 2.2). Plume stability analyses will allow evaluation
of any changes in the spatial extent of the arsenic and selenium plumes both within
and in the area downgradient of former smelter site source areas, as well as an
integrated assessment of changes in concentrations averaged from multiple wells (as
opposed to the individual well trend analysis).

As noted above, the 2017 performance monitoring program addresses the current remediation
phase of performance monitoring. The remediation phase program relies on empirical,
analytical, and statistical methods as appropriate. The specific data evaluation techniques to
be used as performance monitoring tools are described below. The 2017 performance
monitoring results will be summarized in a 2017 Water Resources Monitoring Report.
Program adjustments (for example, reduction in number of wells monitored and/or
monitoring frequency, changes in data evaluation methods) will be made as appropriate in
the future as the program transitions into the attainment phase. Groundwater data collected
in 2017 will be utilized along with historic information in developing the final remedy
performance monitoring program.

2.1 TREND ANALYSIS

As recommended in EPA guidance (EPA, 2014a), trend analyses will be conducted at
selected monitoring wells for the primary COCs at the Facility (arsenic and selenium), along
with the indicator geochemical parameters sulfate and chloride (sulfate and chloride are
relatively conservative indicators of historic smelter groundwater quality impacts).
Groundwater elevation trends (hydrographs) comparing pre-IM and post-IM groundwater
elevations will also be prepared to evaluate IM effectiveness in terms of reducing
groundwater elevations. The 2017 remediation phase concentration trend analysis
performance monitoring will focus on wells in three primary areas of interest: (1) the main
former smelter site source areas, including the West Selenium area, North Plant Site Arsenic
area, Slag Pile, and Former Acid Plant area, along with two wells in the south plant area
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upgradient of these source areas; (2) wells defining the downgradient end of the selenium
plume where recently variable concentration trends have been observed; and (3) wells
defining the downgradient end of the arsenic plume. The set of wells selected for
concentration trend analysis will be sampled semiannually during 2017, as described in
Section 3.1.1. Monitoring at these wells will allow ongoing assessment of concentration
trends at source area wells (where some concentration decreases have recently been
observed), as well as additional information on trends at the leading edges of the arsenic and
selenium plumes. Wells selected for remediation phase concentration trend analysis under
the performance evaluation program are listed in Table 2-1 and are shown on Figure 2-1.
Groundwater elevation trend analysis will be based on data collected during the bimonthly
water level monitoring events described in Section 3.1.1.1.

Temporal trend plots of arsenic, selenium, sulfate, and chloride concentrations, along with
groundwater levels, will be prepared and updated as additional data are collected in 2017, to
provide an ongoing delineation of contaminant concentration and water level trends. Trend
analyses will be conducted for the post-operational data set (data collected in 2002 and
subsequent years) at each well, including the following two periods:

1. RCRA Facility Investigation (RFI) period (2002-2011); and
2. RCRA Interim Measure/Corrective Measure implementation period (2012-present).

In addition to the preparation and visual inspection of trend plots, statistical trend testing may
be used to test for statistically significant water level, arsenic, selenium, sulfate, and/or
chloride trends over time at selected wells, although based on recent trends visual analysis is
expected to be sufficient for the remediation phase. If warranted based on visual
examination of trends throughout 2017, nonparametric or parametric statistical tests for trend
(e.g., Mann-Kendall tests or linear regression tests) may also be conducted as a more
quantitative measure of trends. Appropriate statistical methods for evaluating trends in
groundwater data, including Mann-Kendall and linear regression testing, are discussed in
EPA’s Unified Guidance (EPA, 2009). Software that would be used to conduct trend
analysis may include EPA’s ProUCL Version 5.0 (Singh and Maichle, 2013), Groundwater
Statistics Tool (EPA, 2014c¢), the Mann-Kendall Toolkit (GSI, 2012) or similar calculation
tools. Note that, during remediation phase performance monitoring, changes in concentration
at individual wells are expected to be more visually apparent and may be variable as
contaminant loading to groundwater from source areas decreases and the groundwater system
adjusts to a new post-IM steady state condition. Statistical trend testing (or other statistical
tests) will be more explicitly incorporated into the attainment phase performance monitoring
program, in order to determine whether concentrations at individual monitoring wells meet
remediation target levels.
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Note that, in addition to the well set selected for performance evaluation trend analysis in the
2017 CAMP, groundwater contaminant trends are also tracked at an extensive set of wells
throughout the full spatial extent of the arsenic and selenium plumes. Updated plume maps
and associated trend plots will be prepared following each of the semiannual groundwater
quality monitoring events in 2017.

2.2 PLUME STABILITY ANALYSIS

The second component of groundwater remedy performance evaluation will consist of a
plume stability analysis for the primary groundwater COCs, arsenic, and selenium. While
contaminant concentration trends at individual wells within and downgradient of the primary
source areas on the former smelter site may show varying trends (increasing or decreasing),
particularly during the remediation phase of remedy monitoring, evaluation of plume stability
will allow an additional comprehensive assessment of plume characteristics in these areas,
and any changes over time in metrics such as plume area, average plume concentration, and
plume concentration centroid location.

The calculation methods for arsenic and selenium plume stability will be based on methods
outlined in Ricker (2008). In general, the procedure involves the following steps:

1. Define the areas for which plume characteristics will be calculated. For the purposes
of remediation phase performance evaluation monitoring, arsenic and selenium plume
areas on the former smelter site and in the near downgradient area in the City of East
Helena and in Lamping Field have been selected, to allow integration of results from
multiple monitoring points into a single analytically-derived measure of plume
characteristics. The plume stability evaluation areas on and downgradient of the
former smelter site are shown on Figure 2-2.

2. Select a representative set of monitoring wells from the monitoring well network with
sufficient spatial distribution to define the extent of the contaminant plume within the
plume stability evaluation area over multiple years. The selected well sets for the
arsenic and selenium plume stability analysis are shown on Figure 2-2 and are
summarized in Table 2-2. Note that the selected well sets for the areas downgradient
of the Facility differ for each of the COCs, since the plume configurations are
different for arsenic and selenium.

3. For each well, calculate an annual average concentration of the COC. A single
average concentration will be calculated for paired or nested wells (see Table 2-2), in
order to associate one average concentration at a given location.

4. Generate a grid file of interpolated concentration values within the given plume
stability area for an individual monitoring year and contaminant, using spatial
analysis software such as Surfer” by Golden Software. As noted in Ricker (2008),
grid files are typically generated on log-transformed concentration data (for smoother
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interpolation), then transformed back to original concentration units prior to further
calculations.
5. Use the grid file to calculate various average plume metrics for the monitoring year,
including:
a. Plume area;
b. Average plume concentration; and
c. Plume centroid of concentration.

As described in Ricker (2008), calculated values of these metrics may then be compared over
time using trend testing techniques (such as those described above in Section 2.1) to
determine the presence or absence of any trends in total plume area or average plume
concentration. For example, the average arsenic concentration greater than 0.010 mg/L
within the plume stability area, calculated on an annual average basis for a range of
monitoring years, can be plotted and tested for trend to determine if there is a statistically
significant trend. In addition, Ricker (2008) notes that for shrinking plumes, the plume
centroid of concentration (or mass) should recede toward the source over time; if the plume
is transient (migrating away from the source) or expanding, the centroid of concentration will
show migration downgradient away from the source. Therefore, by calculating and plotting
centroids of concentration over a number of years, plume stability (expanding, stable,
shrinking or transient) can be further evaluated.

In combination with the individual well trend evaluations discussed above, the plume
stability metrics offer an efficient and objective process for assessing the performance of
remedial measures over time. Comparison of hand-drawn plume maps based on specific
monitoring events allows for interpretation of broad overall trends in plume geometry and
configuration when maps from different monitoring events are compared. The remediation
phase plume stability calculations proposed in this CAMP, however, are intended to
minimize potential bias and provide a more quantifiable comparison by using a consistent set
of monitoring wells with suitable period of record, along with a consistent software-based
gridding algorithm, and annual average concentrations to smooth out seasonal variability.

In summary, the remediation phase performance evaluation monitoring approach for the East
Helena Facility outlined above includes multiple data evaluation methods. Trend analyses of
water levels throughout the project area, and COCs and indicator geochemical parameters in
former smelter site source areas and at the downgradient end of the selenium plume will
allow direct assessment of changes in concentration and groundwater elevations over time in
response to remedial measures. Plume stability analyses will allow evaluation of any
fluctuations in the spatial extent of the arsenic and selenium plumes in the area downgradient
of former smelter site sources and an integrated assessment of varying concentrations at
multiple on-Facility and downgradient wells.
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3.0 SAMPLING LOCATIONS AND FREQUENCY

This section of the CAMP describes the groundwater and surface water sampling locations
and the frequency of sampling selected to allow evaluation of the remediation phase
performance evaluation metrics specified in Section 2, and to meet the project objectives
described in Section 1.2. Details on sampling methodologies, sample handling, and
analytical requirements are presented in Sections 4, 5, and 6, respectively. The 2017 CAMP
will be implemented in accordance with the QAPP and DMP for the East Helena Facility
(Hydrometrics, 2015 and 2011).

Based on the performance evaluation-specific objectives and additional objectives outlined
above in Section 1.2, the scope of water resources monitoring under this CAMP includes
periodic monitoring at a set of groundwater and surface water locations with sufficient spatial
distribution to provide a synoptic evaluation of groundwater conditions utilizing groundwater
and surface water hydrographs, surface water flow measurements, groundwater
potentiometric maps, temporal trends, and assessments of contaminant plume geometry and
stability. The 2017 groundwater monitoring well network includes a subset of monitoring
wells on the former smelter site (on-site wells), as well as monitoring, residential, and
municipal water supply wells in areas upgradient and downgradient of the former smelter
(off-site wells). On-site sampling locations include selected wells located near identified
contaminant sources (i.e., near or downgradient of former plant activities) and along
historically-identified plume migration routes.  Off-site sampling locations include
monitoring wells located in East Helena, in and north of Lamping Field (west of East
Helena), and residential and municipal water supply wells located south, west, and north of
the Facility.

Monitoring well and residential / municipal water supply well locations are shown on Exhibit
1. Surface water monitoring locations were selected to represent Prickly Pear Creek, gravel
pit ponds near Prickly Pear Creek, and drainage through the former Upper and Lower Lake
area. Surface water monitoring locations selected for 2017 are shown on Figure 3-1. An
overall summary schedule for the 2017 East Helena Facility groundwater and surface water
monitoring is shown in Table 3-1. Table 3-1 presents the 2017 schedule for various
groundwater and surface water monitoring activities, along with the monitoring objectives
addressed by each activity.

3.1 GROUNDWATER MONITORING

Specific wells selected for the 2017 groundwater monitoring program , and the monitoring
frequencies assigned to each well, are summarized in Tables 3-2 (monitoring wells) and 3-3
(residential and water supply wells). For the monitoring wells scheduled for groundwater
quality sampling, Table 3-2 also presents a summary of the primary objective addressed by
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each monitoring well. The number of wells selected to address each of the primary
groundwater-related CAMP objectives includes:

e Performance Evaluation-Specific Objectives
v Water Level Trend Monitoring (Objective [1]): 186 wells.
v Contaminant Trend Monitoring (Objective [2]): 31 wells sampled
semiannually.
v" Plume Stability Monitoring (Objective [3]): 46 wells sampled semiannually.

e Additional Monitoring Objectives
v" Protection of water users (Objective [4]): 20 wells, sampled semiannually.
v Monitor groundwater chemistry in CAMU area (Objective [6]): 11 wells,
sampled annually.

Groundwater quality sampling will be performed in accordance with applicable SOPs
summarized in Sections 4 and 5 and provided in the project QAPP. Field parameters and
static water levels will be recorded when water samples are collected. Samples will be
analyzed for common ions and dissolved metals, with residential and municipal water supply
wells also sampled and analyzed for total metals, as described in Section 6. Groundwater
sampling and water level measurement activities will be performed in the shortest time
period practical (typically 1 day for comprehensive water level measurement events and 6 to
10 days for semiannual groundwater quality monitoring events) to provide a synoptic
snapshot of hydrogeologic conditions. The sampling schedule for residential and municipal
water supply wells will depend on coordination with well owners to arrange access; however,
sampling and water level measurement activities will be performed in the shortest time
period practical.

3.1.1 Performance Evaluation Groundwater Monitoring
3.1.1.1 Sitewide Water Level Monitoring

A Facility-wide set of monitoring wells and piezometers (186) is scheduled for measurement
of groundwater levels in 2017 (Table 3-1). Measurement locations are shown on Exhibit 1.
Water level data will be used to evaluate groundwater elevation trends as part of the
performance monitoring trend analysis outlined as Objective [1] and described in Section 2.
This data will also be used in combination with surface water flow and elevation data to
provide information to develop groundwater potentiometric surface maps, to monitor
groundwater/surface water interactions on a seasonal basis, to assess the potential impact of
seasonal variability in flow direction and surface water gain/loss on contaminant plume
geometry, and to refine future monitoring programs (CAMPs). Monitoring well static water
level measurement will be supplemented by measurement of water levels in residential wells
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(subject to access limitations) during the residential well monitoring events described in
Section 3.1.3.

Water level monitoring will be performed in June, August, and October (Table 3-2), to
capture the effects of dynamic conditions such as spring snowmelt, wet/dry seasons, and
initiation of flow in irrigation ditches and canals. Additional water level monitoring events at
selected wells may be scheduled as part of monitoring activities outside the scope of this
CAMP. Manual measurements will be obtained at all locations to within 0.01 feet.

Water level measurements will be obtained in accordance with applicable SOPs summarized
in Sections 4 and 5. During those months when semiannual groundwater quality sampling is
scheduled (June and October 2017), a complete round of water level measurements will be
obtained prior to initiation of the sampling event. Sitewide water level monitoring events
will also be conducted in coordination with the surface water elevation and flow
measurement monitoring events described in Section 3.2, in order to provide a complete
representation of groundwater and surface water elevations across the project area.

3.1.1.2 Performance Evaluation Trend Analysis Wells

A total of 31 of the 77 monitoring wells scheduled for semiannual sampling during June and
October 2017 will be monitored as part of the remediation phase performance monitoring
trend analysis outlined as Objective [2] and described in Section 2. Monitoring at these
locations will allow evaluation of trends in former smelter site source areas (including the
West Selenium Area, the North Plant Arsenic Area, the former Acid Plant area, and the Slag
Pile), and at wells near the downgradient ends of the arsenic and selenium plumes, through
evaluation of the contaminant trend testing metrics described in Section 2. The wells
selected for semiannual monitoring to support performance evaluation trend testing in 2017
are listed in Table 3-2 and shown on Exhibit 1 and Figure 2-1.

3.1.1.3 Performance Evaluation Plume Stability Analysis Wells

An additional 46 monitoring wells (of the total 77 wells) have been scheduled for semiannual
sampling during June and October 2017 to support remediation phase performance
monitoring plume stability analysis, as outlined in Objective [3] and described in Section 2.
The wells selected for semiannual monitoring to support performance evaluation plume
stability monitoring in 2017 are listed in Table 3-2 and are shown on Exhibit 1 and Figure
2-2.

3.1.2 CAMU Area Monitoring

A total of 11 monitoring wells in the Phase I and Phase II CAMU area are scheduled for
annual sampling during October 2017. Documented groundwater quality in the CAMU area
and in monitoring wells on the adjacent West Bench area has been relatively stable over
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time; while arsenic concentrations exceeding groundwater standards have been previously
observed in this area, they are believed to be due at least in part to non-smelter sources.
Annual sampling in 2017 will allow continued tracking of groundwater quality in this area, in
accordance with Objective [6]. The CAMU wells selected for annual monitoring are listed in
Table 3-2 and shown on Exhibit 1.

3.1.3 Residential / Municipal Water Supply Well Monitoring

Residential and public water supply wells are included in the 2017 groundwater monitoring
program to address Objective [4], tracking groundwater use and providing water quality
information to water users. As noted in the RCRA groundwater protection guidance (EPA,
2004), documenting and addressing potential human exposures is one of EPA’s high priority
short-term protection goals.

The residential and municipal water supply wells included in the 2017 semiannual water
quality sampling program are listed in Table 3-1, and are shown on Exhibit 1. Monitoring is
scheduled at 20 wells on a semiannual basis (June and October 2017). Note that, based on a
previous well owner survey conducted in 2015 as part of the 2015 CAMP, a number of
identified residential wells are not included on the current sampling schedule, due to lack of
access, inoperative pumps, or other reasons (see Table 3-1). In addition, a number of wells
have been abandoned as part of the voluntary residential well abandonment program being
funded by the Custodial Trust (Table 3-1). Although these wells are shown on Exhibit 1 and
in Table 3-1 (shaded cells) for informational purposes, they are not included on the 2017
semiannual monitoring schedule.

3.2 SURFACE WATER MONITORING

This section describes the locations selected for monitoring water levels, water quality, and
streamflow in surface water bodies near the Facility. Surface water sampling and
measurement locations and frequencies are listed in Table 3-4 and shown on Figure 3-1. The
surface water monitoring program has been designed to address Objective [5]: evaluation of
surface water quality and potential interactions with the groundwater plumes, specifically any
effects of surface water recharge on groundwater flow and plume migration, and surface
water quality and flow in the Prickly Pear Creek realignment area.

3.2.1 Elevation Monitoring

Surface water elevation measurements will be collected concurrently with sitewide
groundwater level monitoring events in June and October 2017 (Table 3-4). Water elevation
measurements at stream, ditch, and pond locations will be obtained using a survey-grade
global positioning system (GPS) instrument. Sites selected for elevation monitoring (18
sites) are listed in Table 3-4 and shown on Figure 3-1.
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3.2.2 Surface Water Flow and Water Quality Sampling

Surface water flow measurements and water quality monitoring for 2017 will be conducted
during high flow (June) and low flow (October) conditions. Locations selected for flow
measurement (11 sites) and water quality sampling (10 sites) are listed in Table 3-4 and
shown on Figure 3-1. The timing of the surface water quality monitoring events will be
coordinated as closely as practical with the semiannual groundwater monitoring events to
obtain a comprehensive synoptic understanding of groundwater and surface water conditions
near the Facility.

Instantaneous flow measurements will be obtained using current velocity meters and the
cross-section method, or (for smaller flows) flumes or volumetric methods. Flow
measurement methods are further described in Section 4.2.2. Surface water quality sampling
on flowing water bodies with more than one sampling location (Prickly Pear Creek) will be
conducted from downstream to upstream in a single day, to provide information on
streamflow gains and losses, potential interactions with groundwater, and in-stream
parameter loading trends across various stream reaches, while minimizing the possibility of
temporal variability.

The surface water quality sampling and flow measurements will be performed in accordance
with applicable SOPs summarized in Sections 4 and 5. Field parameter measurements and
streamflows will be recorded when samples are collected. Samples will be analyzed for
common ions and total recoverable metals as described in Section 6.
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4.0 SAMPLING METHODS

Groundwater and surface water sampling activities described in the 2017 CAMP will be
conducted in accordance with the procedures described in the 2016 CAMP (Hydrometrics,
2016), and consistent with the East Helena Facility QAPP (Hydrometrics, 2015). Standard
Operating Procedures (SOPs) for planned and anticipated field activities are listed in Table
4-1. The sampling methods outlined below for groundwater (Section 4.1) and surface water
(Section 4.2) are consistent with methods described in previous CAMPs, which were derived
from the SOPs and the QAPP. Collection of field quality control (QC) samples for
groundwater and surface water is discussed in Section 4.3.

4.1 GROUNDWATER MONITORING

Groundwater samples will be collected from both monitoring wells and residential or
municipal water supply wells in 2017. Procedures for collection of samples at these two
types of wells differ, since water supply wells typically have dedicated pumps installed, and
are pumped frequently in comparison to monitoring wells. Collection of samples from
monitoring wells (Section 4.1.1) and water supply wells (Section 4.1.2) are discussed
separately below.

4.1.1 Monitoring Well Samples

The collection of groundwater samples from site monitoring wells generally will consist of
three steps:

1. Measurement of static water level,
2. Well purging and monitoring for field parameter stabilization; and
3. Water quality sample collection.

4.1.1.1 Static Water Level Measurement

Before collection of samples or removal/introduction of any equipment into the well, the
static water level will be measured, to the nearest 0.01 foot, at each well using an electric
water level probe to determine the depth of groundwater below a specified measuring point
(typically the top of the polyvinyl chloride [PVC] well casing). Water level measurements
and surveyed measuring point elevations will be used to compute groundwater elevations at
each monitoring point. A complete set of static water level measurements will be obtained at
all wells designated for water levels before initiating a quarterly or semiannual water quality
sampling event. This procedure allows static water levels to be measured over a shorter time
period (usually one day) than would be possible if measurements were collected concurrently
with water quality sampling activities (i.e., days to weeks).
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4.1.1.2 Well Purging, Field Parameter Measurement, and Water Quality Sample
Collection

In general, groundwater sampling will proceed in order from wells with lower concentrations
of constituents of concern to wells with higher concentrations, based on previous data
collected at the Facility, to reduce the potential for cross-contamination of water samples.
Field personnel will determine the appropriate sampling order before conducting sampling in
cooperation with the field team leader, the project manager, and METG.

Dedicated high-density polyethylene (HDPE) tubing is installed in all monitoring wells.
Submersible pumps (either a 12-volt submersible pump for shallower wells, or a 2-inch
Grundfos pump or equivalent for deeper wells) will be utilized for purging and sampling.
Purging will be conducted using the “standard purge” method of removing three to five well
volumes while routinely monitoring field parameters (pH, dissolved oxygen, temperature,
specific conductance, turbidity, and ORP).

Following removal of the first well volume, field measurements will be collected at regular
time intervals during purging of the second and third well volumes, based on the purge rate
and required purge volume. A minimum of five sets of field parameter measurements will be
collected during well purging to monitor stabilization of field parameters. Field parameters
will be measured using a flow-through device to minimize potential effects from atmospheric
exposure. Field meters will be calibrated daily according to factory instructions, with
calibration results recorded on calibration forms. Purge water and decontamination water
generated during groundwater sampling activities will be handled in accordance with the
following process:

EAST HELENA FACILITY GROUNDWATER SAMPLING PURGE WATER HANDLING PROCEDURE

1. Well purge and decontamination water from wells that do not exceed any water
quality standards (based on previous data), and are not located within the City of East
Helena or on the Facility, may be discharged to the ground near the well, where it will
not cause a discharge to surface water.

2. Well purge and decontamination water generated at wells in the City of East Helena,
on the former smelter site, or that do exceed one or more water quality standards
(based on previous data) will be containerized and transferred to the million-gallon
water tanks at the south end of the slag pile, for storage and eventual off-site disposal.

Samples for laboratory analysis will be collected only after one of the following purge
conditions is met:

e A minimum of three well volumes has been removed, and three successive field

parameter measurements agree to within the stability criteria given below.

H:\Files\MTETG\10022\2017 CAMP\Final\R 17 - 2017 GW-SW CAMP-EH-Final.Docx\\7/26/17\065
4-2 7/26/17\12:54 PM



e At least five well volumes have been removed although field parameter stabilization
criteria are not yet met.

e The well has been pumped dry and allowed to recover sufficiently such that adequate
sample volumes for rinsing equipment and collecting samples can be removed.
Pumping wells dry will be avoided if possible by reducing pumping rates.

Criteria for field parameter stabilization are as follows:

Parameter (Units) Stability Criteria
pH (standard units) +0.1 pH unit
Water temperature (°C) +0.2°C

+5% (SC <100 pmhos/cm)

Specific conductance (umhos/cm) 3% (SC >100 pmhos/cm)
(1]

Dissolved oxygen (mg/L) +0.3 mg/L

+10% (turbidity 10-100 NTU)
Turbidity (NTU) or
3 consecutive readings <10 NTU

NOTES:

Stability criteria obtained from USGS National Field Manual for the Collection of
Water Quality Data: Chapter A4, Collection of Water Samples (September 1999).
Turbidity criteria modified for low turbidity (<10 NTU) samples.

ORP measurements will be monitored during stabilization; however, given the inherent
variability of ORP measurements, the USGS does not recommend its use as an
indicator of stabilization, and it will not be included as a stabilization indicator during
groundwater sampling under the 2017 East Helena CAMP.

Following well purging, final field parameter measurements will be collected and recorded,
and groundwater quality samples will be obtained. Sample bottles will be filled directly from
a sampling port, before the pumped water passes through the flow-through cell. Samples for
dissolved metals analyses (including the common cations calcium, magnesium, sodium, and
potassium) will be filtered through a 0.45-micrometer (um) filter before preservation.
Samples for common anions (sulfate, chloride, bicarbonate) will not be filtered.

Clean sample containers will be obtained from the analytical laboratory before sample
collection. Following sample collection, samples will be preserved as appropriate, and stored
on ice in coolers at <6°C during transport. Water quality sample container and preservation
requirements are specified in the project QAPP (Hydrometrics, 2015) and in Table 4-2.

All samples will be stored in coolers or refrigerated from the time of collection until delivery
to the analytical laboratory. All water quality sampling information, including sample sites,
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sample numbers, date and time of sample collection, field parameter measurements, flow
measurements, and other notes and observations, will be documented in waterproof ink in a
dedicated project field notebook and on standard field forms.

Groundwater sampling equipment reused between monitoring locations (flow cell, short
piece of discharge line used to connect to the dedicated well tubing, submersible pump
system, and any non-dedicated tubing) will be thoroughly decontaminated between uses.
Equipment decontamination will consist of the following steps:

e Rinse with soapy water (clean tap water plus Alconox or other non-phosphate
detergent).

¢ Rinse thoroughly with clean tap water.

¢ Final rinse with deionized water.

The effectiveness of the decontamination procedure will be evaluated through the periodic
collection of equipment rinsate and deionized water blanks, as outlined in Section 4.3, the

East Helena Facility QAPP and SOPs.

4.1.1.3 Low-Flow Purge Comparison Sampling

Groundwater monitoring activities generate quantities of purge water that must be
appropriately managed. Past practice consisted of containing all purge water and discharging
it to the Facility HDS water treatment facility. With the decommissioning of the HDS plant
in 2016, however, alternative purge water handling and disposal methods have been
explored.

One option for minimizing the amount of purge water generated during sampling is to
transition from standard well purge methods (which typically remove 3 to 5 well volumes of
water prior to sampling) to low-flow or low-stress well purge methods (which typically
remove 1 to 3 gallons of water prior to sampling, and are based on stabilization of both water
level drawdown and field parameter measurements). One of the primary concerns when
transitioning from standard purge to low-flow purge groundwater sampling methods is
ensuring that the different purge rates and volumes both yield representative groundwater
samples, and thus that the data obtained using the two different methods is comparable. As
an initial assessment of the applicability of low-flow sampling to the East Helena
groundwater monitoring program, three wells were sampled during the August 2016
monitoring event and twelve wells were sampled during the October 2016 monitoring event
using both the low-flow and the traditional standard purge methods, to allow comparison of
the analytical results obtained.
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The results of the purge method comparison are presented and discussed in the 2015-2016
Water Resources Monitoring Report (Hydrometrics, 2017). The difference in purge volumes
between the two methods is considerable, with low-flow purge volumes ranging from 2.0 to
2.2 gallons in August (total 6.2 gallons) and 2 to 8 gallons in October (total 46 gallons), and
standard purge volumes ranging from 12 to 60 gallons in August (total 102 gallons) and 6 to
80 gallons in October (total 320 gallons). The low-flow purge methods therefore generated
approximately 85% to 95%% less purge water than the standard method.

Comparison of analytical results showed generally good comparability between the purge
methods for most wells. For general chemistry parameters, 72 out of 75 total comparisons
were within the comparison criteria (using the data validation criteria for comparison of
duplicate samples); for major ions, 114 out of 120 total comparisons were within the criteria;
and for dissolved metals, 205 of 210 total comparisons were within criteria (with most
dissolved metals concentrations below reporting limits). These results indicate that the
differences between the low-flow and standard purge groundwater samples in terms of
laboratory analytical results were minimal at the majority of wells. For field parameters,
comparison of the low-flow and standard purge samples showed a slightly higher degree of
variability for some parameters compared with the laboratory results. Field pH, specific
conductance, ORP, and Eh values were similar between the two methods; dissolved oxygen,
ORP, turbidity, and water temperature values showed slightly more variation.

Two wells in particular sampled during October 2016 showed a higher degree of variability
between the purge method results: well EH-111 (arsenic RPD of 43.1% and manganese RPD
of 51.5%), and well EH-125 (major ion RPDs of 13.3% to 72.2%, selenium RPD of 49.5%).
In both cases, lower concentrations were obtained from the standard purge samples compared
with the low-flow purge samples. These differences may be due to drawing in greater
volumes of more dilute groundwater under standard purge conditions, suggesting that the
wells are screened within the zone of highest concentrations. This effect was not observed at
other wells with similar or higher constituent concentrations, suggesting that the observed
differences may be attributable to local variability in plume width or thickness, or greater
vertical variability in contaminant concentrations at these two wells.

Overall, the 2016 purge method comparison indicated good comparability for most
constituents at most wells; however, the differences observed for critical parameters (arsenic
and selenium) at two wells during the October 2016 comparison suggest further investigation
of method comparability is warranted before transitioning to exclusively low-flow methods
for groundwater sampling on the East Helena Project. Therefore, additional purge method
comparison sampling is recommended for 2017. The following wells have been selected for
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sampling using both the low-flow and the standard purge method during the June 2017
semiannual monitoring event:

DH-64 EH-70 EH-111 EH-65
EH-126 EH-125 EH-115 EH-107

This purge method comparison well set includes the wells that showed a higher degree of
variability during the October 2016 comparison (EH-111 and EH-125), as well as other key
locations within the arsenic and selenium contaminant plumes. Depending on the results of
the June 2017 purge method comparison, additional wells may be sampled using both purge
methods during the October 2017 monitoring event.

4.1.2 Water Supply Well Samples

Collection of water samples from residential or municipal water supply wells will follow the
same general sequence as that for monitoring wells:

1. Measurement of static water level.
2. Well purging and monitoring for field parameter stabilization.
3. Water quality sample collection.

An SOP for residential/municipal water supply well monitoring was developed for 2011
FSAP monitoring (METG, 2011). This document (METG-SOP-001) is included in Table
4-1 and in Appendix A, and should be consulted as the guide for conducting water supply
well sampling as part of this 2017 CAMP. A general description of the private well
monitoring procedure is provided below.

Property access and a scheduled sampling time will be arranged with the well owner prior to
visiting the site for sampling. Static water level measurements will be obtained prior to
sampling, at those water supply wells where an access port is present.

Purging of private wells will be accomplished through a purge hose (as necessary), with
water discharge directed away from the wellhead and any nearby buildings. Purge volumes
will generally be based on an estimate of the total water present in the well casing, piping,
and water storage system (i.e., pressure tank), and approximately three well volumes will be
purged prior to sampling. Purge rates will be determined volumetrically using a five-gallon
bucket. Field parameter measurements will be collected at the beginning, middle, and end of
the purging cycle, using a flow cell or other system arranged to allow flow of purged water
across field parameter sensors prior to contact with the atmosphere.
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Purge rates will be reduced prior to collecting samples. If a purge hose was used, the hose
should be removed and water samples collected directly from the faucet or spigot. Private
well samples will be collected for analysis of common constituents, dissolved metals and
total metals in accordance with Table 4-2. Following sample collection, samples will be
preserved as appropriate, and stored on ice in coolers at <6°C during transport. All samples
will be stored in coolers or refrigerated from the time of collection until delivery to the
analytical laboratory. All water quality sampling information, including sample sites, sample
numbers, date and time of sample collection, field parameter measurements, flow
measurements, and other notes and observations, will be documented in waterproof ink in a
dedicated project field notebook and on standard field forms. Prior to leaving the sampling
location, the homeowner will be notified that sampling has been completed.

4.2 SURFACE WATER MONITORING

Surface water monitoring will consist of one or more of the following steps (depending on
the monitoring schedule):

1. Measurement of water elevation;
2. Measurement of streamflow; and
3. Water quality sample collection.

4.2.1 Water Elevation Measurement

Water elevation measurements for ponds and flowing water sites will be collected using a
survey-grade GPS instrument (Topcon Hiper+/Legacy E). Real-time kinematic (RTK)
surveys will be conducted using a base station set up at a known East Helena control point
(typically a monitoring well). Data collected will include horizontal coordinates (NADS3
Montana State Plane international feet) and elevations in feet above mean sea level (AMSL).

4.2.2 Streamflow Measurement

Surface water flow measurements at flowing water sites will be collected using a Marsh-
McBirney current meter and wading rod (area-velocity method) or equivalent equipment
following the appropriate project SOPs (see Table 4-1). If measurement conditions are
unsafe because of high flows, the field sampling team will estimate the flow.

Measurement of streamflow is performed in accordance with the area-velocity method
developed by the U.S. Geological Survey (USGS) (Turnipseed and Sauer, 2010). In general,
the entire stream width is divided into subsections and the stream velocity measured at the
midpoint of each subsection and at a depth equivalent to six-tenths of the total subsection
depth, or at two-tenths and eight-tenths if the water depth exceeds 2.5 feet. The velocity in
each subsection is then multiplied by the cross-sectional area to obtain the flow volume
through each subsection. The subsection flows are then summed to obtain the total
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streamflow rate. Streamflow measurements are typically collected in a stream reach that is
as straight and free of obstructions as possible, to minimize potential measurement error
introduced by converging or turbulent flow paths.

4.2.3 Field Parameters and Water Quality Sample Collection

Field parameters measured at surface water quality monitoring sites will include the
following:

e pH;

e Specific conductance;
e Dissolved oxygen; and
e Water temperature.

Field meters will be calibrated daily according to factory instructions, with calibration results
recorded in the field notebook and/or on calibration forms. Field parameter measurements
will be obtained directly in the stream if possible; however, high-velocity areas should be
avoided to limit possible pH measurement errors caused by streaming potentials.
Alternatively, a clean container may be filled with sample water for parameter measurement.
Results are recorded in the field notebook and on standard sample forms. Field meters are
checked periodically throughout the day for drift by measuring standard solutions (pH
buffers, specific conductivity solutions, etc.), and are recalibrated as necessary.

A water quality sample will be collected from each surface water monitoring location by
passing an uncapped sample container across the area of flow. When wading, samples are
collected across the area of flow upstream of the sampler; during unsafe wading conditions,
samples are collected from the stream bank. Samples will be preserved as appropriate for the
intended analysis and stored on ice in coolers at <6°C for transport. Note that surface water
samples will be analyzed for total recoverable metals concentrations (unfiltered samples).
Water quality sample container and preservation requirements for surface water sites are
specified in the project QAPP (Hydrometrics, 2015) and in Table 4-2.

All samples will be stored in coolers or refrigerated from the time of collection until delivery
to the analytical laboratory. All water quality sampling information, including sample sites,
sample numbers, date and time of sample collection, field parameter measurements, flow
measurements and other notes and observations, will be documented in waterproof ink in a
dedicated project field notebook and on standard field forms.

4.3 FIELD QUALITY CONTROL SAMPLES

Field QC samples will be collected and analyzed as part of the 2017 groundwater and surface
water monitoring programs and in accordance with the project quality assurance program.
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Details for collection and submittal of quality assurance and quality control samples are also
discussed in the QAPP (Hydrometrics, 2015).

Required field QC sample types and frequencies for the groundwater and surface water
monitoring programs are consistent with previous CAMPs and will include the following:

e Equipment rinsate blanks (monitoring well sampling only).

e Deionized (DI) water blanks (groundwater and surface water sampling, including
both monitoring and water supply wells).

e Field duplicate samples (groundwater and surface water sampling, including both
monitoring and water supply wells).

4.3.1 Field Blanks (Rinsate Blanks and DI Blanks)

Equipment rinsate blanks consist of deionized water processed through decontaminated
sampling equipment (including filtration equipment as appropriate), collected into sample
bottles and preserved. DI blanks consist of deionized water placed directly from storage
containers into sample containers and preserved. Rinsate and DI blanks for monitoring well
groundwater samples, and DI blanks for surface water samples will be collected at a
frequency of one per twenty samples (1/20) or one per day, whichever is greater. DI blanks
for water supply well groundwater samples will be collected at a frequency of one per twenty
samples (1/20) over the course of the complete water supply well monitoring event.
Deionized water for collection of field blanks will be obtained from the analytical laboratory.

Additional information regarding collection of rinsate blank samples is provided in the
applicable SOP and in the project QAPP (Hydrometrics, 2015).

4.3.2 Field Duplicates

Field duplicate samples are replicate samples from a single sampling location submitted to a
laboratory for the same set of analyses. For the purposes of this project, field duplicates will
be collected by filling two sets of sample containers consecutively from the sampling
location. Duplicates will be sent to the same laboratory, but will be identified with different
sample numbers. Field duplicates for monitoring well groundwater samples and surface
water samples will be collected at a minimum frequency of one per twenty (1/20) or one per
day, whichever is greater. Field duplicates for water supply well groundwater samples will
be collected at a frequency of one per twenty samples (1/20) over the course of the complete
water supply well monitoring event.

All field QC samples will be submitted blind to the laboratory (QC samples will be packaged

and shipped in such a manner that the laboratory will not be aware of the nature of the
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samples). Additional information regarding collection of duplicate samples is provided in
the applicable SOP and in the project QAPP (Hydrometrics, 2015).
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5.0 SAMPLE HANDLING AND DOCUMENTATION

All samples transferred to the laboratory for analysis will follow standard documentation,
packing, and chain-of-custody procedures. Samples will be stored in iced coolers or
refrigerated following collection, then hand-delivered to the laboratory in iced coolers to
maintain sample temperatures of <6°C. The SOPs for sample labeling, documentation, and
chain-of-custody procedures are listed in Table 4-1 and discussed further in the project
QAPP (Hydrometrics, 2015).

Sample custody (responsibility for the integrity of samples and prevention of tampering) will
be the responsibility of sampling personnel until samples are shipped or delivered to the
laboratory. Any containers used to ship samples via independent courier will be sealed with
custody seals before shipping, and the receiving laboratory will record the condition of the
seals upon arrival to ensure that the containers have not been opened during transport.
Custody seals are not required for samples that are maintained under the direct custody of
sampling personnel until being hand-delivered to the laboratory. Upon arrival at the
laboratory, sample custody shifts to laboratory personnel, who are responsible for tracking
individual samples through login, analysis and reporting. At the time of sample login, the
laboratory will assign a unique laboratory sample number, which can be cross-referenced to
the field sample number and used to track analytical results.

Documents generated during sample collection will consist of:

1. Sample collection field notes and forms;

2. Chain-of-custody forms; and

3. Shipping receipts in the event that samples are sent to a laboratory via independent
courier.

Sampling activities will be recorded in a project-specific field notebook, and the appropriate
water sample collection form will be completed. Each sample will be identified with a
unique sample number, along with the date and time of collection, on adhesive labels
attached to sample bottles. All labels will be completed using waterproof ink.

Field notebooks used to record pertinent sampling information will include, at a minimum,
the following:

e Project name;

e Date and time;

e Sample location;
e Sample number;
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e Sample depth (if applicable);

e Media type;

e Field meter calibration information,;

e Sampling personnel present;

e Analyses requested;

e Sample preservation;

¢ Field parameter measurements;

e Weather observations; and

e Other relevant project-specific site or sample information.

Entries will be made in permanent ink. Corrections to field notebooks will be made by
crossing out erroneous information with a single line and initialing the correction. Field
books will be signed and dated at the bottom of each page by personnel making entries on
that page.

Individual samples (including QC samples) will be assigned unique sample numbers
according to the following sample numbering scheme:

AAATA]-YYMM-XXX
where AAA[A] is a three- or four-character code denoting the project, YYMM is a four-digit

code denoting the year and month (e.g., 1706 for June 2017), and XXX is a three-digit code
incremented sequentially for each successive sample.
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6.0 LABORATORY ANALYTICAL PROCEDURES AND REPORTING

Laboratory analysis will be conducted by Energy Laboratories’ Helena, Montana branch.
Energy Laboratories is certified by EPA Region 8 and the State of Montana under the Safe
Drinking Water Act. Field parameters will be analyzed by field personnel using the
procedures outlined in Section 4 above, and in the applicable SOPs (see Table 4-1). All
laboratory analysis will be fully documented and conducted in accordance with EPA-
approved and/or industry standard analytical methods.

6.1 GROUNDWATER ANALYSES

Required parameters, analytical methods, and project-required detection limits (PRDLs) for
2017 groundwater quality samples collected at the Facility are shown in Table 6-1.
Groundwater samples will be analyzed for physical parameters, common constituents and a
comprehensive suite of trace constituents. Trace constituents will be analyzed as dissolved
for monitoring well samples, and as both dissolved and total for private well samples.

The PRDLs for individual parameters have been set at concentrations normally achievable by
routine analytical testing in the absence of unusual matrix interference. These limits will
support project objectives for trend analysis and contaminant plume characterization as well
as comparison with regulatory standards for groundwater (shown in Table 6-1 for reference).
It must be recognized that the PRDL is a detection limit goal, which may not be achieved in
all samples because of sample matrix interference or other problems. If a PRDL is not met
by the laboratory, the data will be reviewed to determine if any actions (e.g., sample
reanalysis or selection of an alternative analytical method) are required.

6.2 SURFACE WATER ANALYSES

Required parameters, analytical methods, and PRDLs for surface water quality samples
collected at the Facility are shown in Table 6-2. Similar to groundwater, surface water
samples will be analyzed for physical parameters, common constituents, and a
comprehensive suite of trace constituents. The PRDLs for individual parameters have been
set at concentrations normally achievable by routine analytical testing in the absence of
unusual matrix interference and are equivalent to the required reporting values (RRVs)
published in the most recent version of Circular DEQ-7 (Montana Numeric Water Quality
Standards). These limits will support project objectives for evaluation of groundwater/
surface water interactions, as well as comparison with regulatory standards for surface water;
therefore, PRDLs for a number of parameters are different in surface water compared to
groundwater. It must be recognized that the PRDL is a detection limit goal, which may not
be achieved in all samples because of sample matrix interference or other problems. If a
PRDL is not met by the laboratory, the data will be reviewed to determine if any actions
(e.g., sample reanalysis or selection of an alternative analytical method) are required.
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6.3 DATA REVIEW AND VALIDATION

Procedures for data review, validation, and reporting are presented and discussed in the Site
QAPP (Hydrometrics, 2015) and in the DMP (Hydrometrics, 2011), including control limits
and criteria for specific types of field and laboratory QC samples, data validation and
verification methods, potential corrective actions if criteria are not met, and database
management issues. The DMP includes checklists for review of both field and laboratory
documentation (prior to formal validation of laboratory data), and post-validation review and
approval of the East Helena database (Hydrometrics, 2011). Both of these checklists will be
completed for each monitoring event conducted during 2017.

All data deliverables containing analytical data and QC information will be reviewed for
overall completeness of the data package. Completeness checks will be administered on all
data to determine whether deliverables specified in the project planning documents
(including this CAMP) are present. At a minimum, deliverables will include field notes
and/or forms, transmittal information, sample chain-of-custody forms, analytical results,
methods and practical quantification limits (PQL), and laboratory QC summaries. The
reviewer will determine whether all required items are present and request copies of missing
deliverables.

The number and type of samples collected will be compared to project specifications to
ensure conformance with the sampling process design. Review of sample collection and
handling procedures will include verification of the following:

e Completeness of submittal packages;

e Completeness of field documentation, including chain-of-custody documentation;

e Field equipment calibration and maintenance and/or quality of field measurements;
and

e Adherence to proper sample collection procedures.

All data will be reviewed for completeness of deliverables, and adherence to the sampling
and analytical protocols prescribed in this CAMP and the project QAPP (Hydrometrics,
2015). Data validation will include a detailed review of all analytical results, including:

e Reporting limits (RL) and PQLs vs. PRDLs;
¢ Holding times;
e Analytical methods;

H:\Files\MTETG\10022\2017 CAMP\Final\R17 - 2017 GW-SW CAMP-EH-Final.Docx\\7/26/17\065
6-2 7/26/17\12:54 PM



e Field QC sample results; and
e Laboratory QC sample results.

Data qualifiers will be applied to any analytical results associated with QC exceedances, as
outlined in the QAPP.

All project data will be archived in hard copy format, and also will be imported to and stored
in the electronic project database software, along with associated data qualifiers. The project
Data Management and Validation Coordinator will be responsible for reviewing, organizing,
revising, and certifying the integrity of the project database. Maintenance and use of the
project database, including uploading of analytical results and downloading of data in various
formats to support other Facility-related investigations are presented in detail in the DMP
(Hydrometrics, 2011).

6.4 DATA REPORTING

After all 2017 data is received from the laboratory and validated, a 2017 Water Resources
Monitoring (WRM) report will be prepared describing the scope and results of the
monitoring conducted in 2017 under this CAMP. The 2017 WRM report will include an
updated project background and introduction; a description of monitoring activities
conducted in 2017, including sampling locations, frequencies, and methodologies; a
summary of the 2017 monitoring results; and a data analysis section describing current
groundwater conditions and the results of the performance evaluation monitoring metrics
described in this CAMP (water level trend analysis, water quality trend analysis, and plume
stability evaluations). In addition, the hydrogeologic conceptual site model (CSM) for the
East Helena project will be updated if warranted based on the 2017 monitoring results, and
the updated CSM will be presented and described in the 2017 WRM report.

An outline of the table of contents for the 2017 WRM is provided in Appendix B. Delivery
of the draft 2017 WRM report to the Custodial Trust is expected by February 28, 2018.
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APPENDIX A

METG-SOP-001
RESIDENTIAL WELL SAMPLING
FOR INORGANIC PARAMETERS
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METG

Montana Environmental Trust Group

Date/Time:

Dear Neighbor:

Thank you for allowing us to sample your well today. We will be submitting the water sample for
analytical testing. We anticipate the results of this testing will be available in approximately one month
and will provide the results to you.

Please feel free to contact METG if you have any questions or concerns regarding this
sampling by either:
Phone: (406) 227-3734 or

Email at [g@g-etg.com

You cooperation is greatly appreciated.

Sincerely,
Montana Environmental Trust Group, LLC

1000 Smelter Road, P.O. Box 1230
East Helena, MT 59635

METG

Montana Environmental Trust Group

Date/Time:

Dear Neighbor:

Thank you for allowing us to sample your well today. We will be submitting the water sample for
analytical testing. We anticipate the results of this testing will be available in approximately one month
and will provide the results to you.

Please feel free to contact METG if you have any questions or concerns regarding this
sampling by either:

Phone: (406) 227-3734 or

Email at [g@g-etg.com

You cooperation is greatly appreciated.
Sincerely,
Montana Environmental Trust Group, LLC

1000 Smelter Road, P.O