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DRAFT - Dewatering Monitoring Plan
Lockwood Water and Sewer District Sewer Installation

1.0  Project Management

1.1 Introduction

The Lockwood Solvents Groundwater Plume Site (LSGPS) is located to the east of Billings,
Montana (Figure 1) and consists of chlorinated solvent contamination in soil and groundwater.
There are four main contaminants of concern (COCs): tetrachloroethene (PCE), trichloroethene
(TCE), cis-1,2-dichloroethene (cis-DCE), and vinyl chloride (VC). Two primary source areas for
chlorinated solvent groundwater contamination have been identified at the LSGPS: Soco West
(Soco) and Beall Trailers, Inc.

The Record of Decision, Lockwood Solvent Groundwater Plume Site (ROD) (DEQ/EPA 2005)
details the selected remedy for the LSGPS. The preferred alternatives identified in the ROD for
remediation at the LSGPS are a combination of technologies to clean up the source areas; prevent
migration of contaminated groundwater from the source areas; and accelerate cleanup of the
contaminated groundwater that has already migrated downgradient of the source areas. The
remedial components for Beall include soil vapor extraction (SVE) and enhanced bioremediation.
The remedial components for Soco include a permeable reactive barrier, enhanced
bioremediation, excavation with low temperature thermal treatment, SVE, and in-situ chemical
oxidation. Monitored natural attenuation is also identified for the site-wide groundwater.

In 2010, the Lockwood Water and Sewer District (LWSD) issued a contract to install a sewer
system within the Superfund boundaries as part of the Phase 1 Sewer Subdistrict, 2009-02
project. Monitoring of previous dewatering activities associated with sewer installation along
Lockwood Road indicated that the radius of influence extended approximately 900 feet from the
nearest pumping well (Tetra Tech 2010). This radius of influence occurred during a discharge
rate of approximately 300 gallons per minute (gpm) along Lockwood Road. Sample results from
the dewatering associated with sewer installation identified low levels (< 5 ug/L) of TCE and the
source of this volatile organic compound likely originated from the Beall Trailers facility.

1.2 Plan Objective

The LWSD plans to install the next portion of the Phase 1 Sewer Subdistrict sewer line in 2012,
as part of the 2011-01 Project. This phase includes the placement of a sewer line along Taylor
Place, Lockwood Road and Lomond Lane. The proposed dewatering will not only transect the
leading edge of the Beall Trailers TCE north plume but has the potential to impact the Soco
source area which contains PCE and is located approximately 600 feet north of Taylor Place.
Figure 2 illustrates the approximate locations of the proposed pumping wells to be installed by
LWSD’s Construction Contractor, Western Municipal Construction, the linear extent of this
phase of the sewer line project, and the locations of the existing monitoring wells to be sampled
for this Dewatering Monitoring Plan.

The EPA, through its contractors and an enforcement order with Soco West, will monitor changes
in the groundwater flow and contaminant concentrations to minimize the negative effects that
dewatering activities may potentially have on the existing source contamination at the Soco
facility or the associated dissolved phase plumes emanating from the Beall and Soco facilities.
This Dewatering Monitoring Plan is prepared to direct the collection of field parameters, water
elevations and analytical data during dewatering operations associated with the installation of a
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sewer line along Taylor Place, Lockwood Roadand Lomond Lane that result in a drawdown of
0.5 feet or more in select monitoring wells.

This Dewatering Monitoring Plan includes the relevant components of a Sampling and Analysis
Plan, along with a Field Sampling Plan and Quality Assurance Project Plan. This plan is concise
and the other documents referenced herein govern the data collection process.

1.3 Project Organization

Table 1 identifies the stakeholders for this program and briefly describes their roles and
responsibilities. The project Organization Chart can be found on Figure 3. Further details of the
responsibilities and training requirements of the project roles can be found in Section 2.5 of the
EPA-approved Supplemental Sampling Program Quality Assurance Project Plan Remedial
Design, Lockwood Solvent Groundwater Plume Site, Beall Source Area Operable Unit I (PWT
2012) and Section 1.1 of the EPA-approved Groundwater Monitoring Quality Assurance Project
Plan, Operable Unit 2, Lockwood Solvent Groundwater Plume Site (ATC 2012). The EPA
Remedial Project Manager is responsible for the maintenance and distribution of this Dewatering
Monitoring Plan.

It is imperative to the success of this monitoring program that the construction schedule is relayed
to the EPA and DEQ constantly and accurately. Open and frequent communication will be
facilitated through weekly correspondence to include the EPA, DEQ, LWSD, City of Billings,
and their contractors (as appropriate).

14 Project Schedule

Per correspondence from the LWSD’s contractor dated June 26, the LWSD intends to begin
dewatering of Taylor Place on approximately July 1, 2012. The work will proceed from west to
east along Taylor Place and then to Lockwood Road. Work will be completed on Lomond Lane
in order to allowgroundwater levels to drop and because the dewatering wells are located in the
main drive approach of a major trucking company. The work is scheduled to be completed in mid
September 2012.

e June 25 through July 8, 2012 — North Frontage Road (no dewatering anticipated)

July 9 through July 31, 2012 — Taylor Place
August 1 through August 20, 2012 — Lockwood Road
August 21 through August 31, 2012 — Lomond Lane

As discussed below, the EPA intends to collect baseline static water level measurements within
one week of the start of dewatering activities. The baseline levels will be collected the week of
June 18, 2012. The North Frontage Road portion of the project does not require dewatering and
thus does not require monitoring.

1.5 Project Constraints

Practical constraints may include the progression of the LWSD’s contractor, Western Municipal
Construction, through the dewatering and installation process. The EPA’s contractor will provide
field support as needed for the duration of the project. A laboratory has been secured to provide
quick turnaround analysis as noted below.
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2.0  Quality Objectives and Criteria

2.1 Data Quality Objectives

The objective of the data collection for this Dewatering Monitoring Plan is to minimize the
potential impact of the dewatering on the Soco source area contaminants and the dissolved phase
plumes emanating from both the Soco and Beall source areas by monitoring groundwater water
drawdown and contaminant concentrations, thereby managing the dewatering activities. The data
collected will be field-based depth to water level measurements, drawdown calculations, and
subsequent analytical results if necessary.

Step 1 — State the Problem: The LWSD expansion project requires dewatering of the groundwater
within the LSGPS. The potential negative impact, primarily movement of contaminated
groundwater into areas currently not impacted, shall be prevented or at least minimized, through
continuous monitoring of wells that may be potentially affected during dewatering.

Step 2 — Identify the Goal of the Study: The overall ogoal of this workplan is to monitor wells
during dewatering activities to ensure dewatering does not negatively impact the movement of
contamination at the Site.

Step 3 — Identify Information Inputs: The EPA and their contractor have evaluated the potential
impacts of the proposed dewatering activities to develop the monitoring program detailed in this
Dewatering Monitoring Plan. Field-based depth to groundwater measurements will be collected
during the dewatering activities. Results of drawdown measurements in certain wells may prompt
the collection of analytical samples.

Step 4 — Define the Study Boundaries: The lateral boundary is the area of potential influence of
the pumping wells as shown on Figure 2. The vertical boundary is the depth of dewatering in the
aquifer. The temporal boundary is the summer and early fall of 2012.

Step 5 — Develop the Analytical Approach: The EPA will monitor depth to water levels in select
existing monitoring wells identified on Figure 2. If the drawdown at a well reaches a certain level
identified in Table 2, groundwater samples will be collected for laboratory analysis. If the
analytical results and the confirmation sample demonstrate an exceedance of the trigger values
noted in Table 2, the stakeholders will determine the appropriate response for the dewatering
activities (e.g., termination of dewatering, continuation for a short period, etc.).

Step 6 — Specify Performance or Acceptance Criteria: The EPA will utilize field measurements
and analytical results to determine if the dewatering activities are or have the potential to
influence either the Soco source area or the contaminated groundwater plume(s). A false
acceptance error would result in the discontinuation of the dewatering activities when in fact the
dewatering is not impacting the contamination. A false rejection error would result in the
continuation of the dewatering program when in fact it is impacting the contamination. A goal of
this Dewatering Monitoring Plan is to provide sufficient planning and methodologies to prevent
against either error.

Step 7 — Develop the Plan for Obtaining Data: The monitoring and data collection program is
described in subsequent sections of this Dewatering Monitoring Plan.
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2.2 Performance Criteria

Data collected under this monitoring plan will be used to appropriately manage the dewatering
activities of the LWSD sewer line expansion project, primarily immediate decisions to the
continuation of the dewatering activities. The EPA has determined screening level data is
sufficient for this purpose and quality assurance and quality control measures beyond the steps
described in this Dewatering Monitoring Plan are not necessary.

The EPA will not include in the site database nor validate any data collected as part of this
monitoring plan. The data will not be used for making decisions other than as identified in this
Dewatering Monitoring Plan. While quality control samples will not be collected, confirmation
samples will be collected if a concentration trigger value identified in Table 2 is exceeded.
However, standard laboratory quality assurance and quality control measures will not be altered
for this sampling program.

Table 3 identifies the COCs, anticipated concentration ranges, analytical method, and other
analysis-specific information. The chosen analytical method will result in a method detection
limit lower than the trigger values established for this program.

The Precision, Accuracy, Representativeness, Completeness and Comparability parameters are
discussed in Section 4.0 of the EPA-approved PWT Quality Assurance Project Plan (QAPP)
(PWT 2012) and Section 2.7 of the EPA-approved ATC QAPP; however, they are not applicable
to the data evaluation efforts of this monitoring program.

3.0 Data Generation and Acquisition

3.1 Sampling Design

Ten existing monitoring wells have been selected to monitor and evaluate the effects of
dewatering. The wells selected are MW001, MW002, MW 100, MW 103, MW 108, MW 109,
MW110, MW216, MW217, and PTO001.

The sample design discussion is supported by the following:

e Figure 2 illustrates the approximate locations of the pumping wells to be installed by the
LWSD, the linear extent of this phase of the sewer line project, and the locations of the
monitoring wells.

e Attachment A contains the well logs for the wells.

e Attachment B includes the results of the Mann Kendall Trend Evaluations for each of the
wells and each of the COCs where sufficient data has been collected to perform this
statistical test.

e Attachment C is a Technical Memorandum describing the calculations and assumptions
used to evaluate groundwater velocity rates based on existing site information and from
the previous dewatering effort (Tetra Tech 2010). Based on these calculations predicted
drawdown levels have been established at each well to act as a trigger to invoke
sampling.

e Table 4 includes the historical concentrations of the COCs for these wells.

e Table 2 explains the monitoring well locations, rationale, and both drawdown and
contaminant concentration trigger values for the dewatering monitoring program.

The EPA’s drinking water standard (MCL) and the remedial action level established in the ROD
for each of the COCs are as follows:
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e PCE-5ug/L

e TCE-5ug/L

e ¢is-DCE - 70 ug/L
e VC-2ug/L

The following text includes a discussion of each of the wells, including water level changes that
would require sampling and the decisions to be made based on the specific analytical results for
each well.

For each monitoring location and sample collected, the following guidelines apply:

e Depth to groundwater measurements will be recorded and if drawdown exceeds the
trigger value of 0.5 feet in MW002, MW 100, MW 103, MW 109, MW110, or MW217 and
2.0 feet in MWO001, MW216 or MW 108, groundwater sampling will commence.

e Depth to groundwater measurements will be recorded and if drawdown exceeds the
trigger value of 1.0 feet in PT001, the EPA and Soco/ATC will discuss an appropriate
course of action. No sampling trigger has been established for this well.

e Any contaminant concentration result that exceeds the well-specific trigger value will
require an immediate resampling to confirm the exceedance.

o If the confirmation sample concentration exceeds the well-specific trigger value, the
stakeholders will discuss the dewatering program based on the level of the exceedance
and the time frame of the pumping program. All possible scenarios, including analytical
results, cannot be anticipated at this time. At a minimum, the City of Billings, the LWSD,
the EPA and the DEQ will be involved with any decisions made for the dewatering
program.

e If the confirmation sample does not exceed the well-specific trigger value, depth to
groundwater measurements and the frequency of sampling will revert to the baseline
approach.

e The parties listed in Table 5 lists shall be contacted with the groundwater level and
analytical results related to sampling activities performed pursuant to this plan;
immediately upon receipt of the data by the contractor.

Specific frequency schedules and data collection protocols are discussed in Sections 3.2 and 3.3.
If a well is inaccessible during any given activity, the EPA RPM will be notified. Depending on
the reason for the inability to sample, potential options will be discussed to ensure the integrity of
the monitoring program.

MWO001 is located on the south side of the Soco property and upgradient of the Soco impacts.
Since MWO0O01 is located immediately adjacent to Taylor Place it is likely that dewatering
activities of LWSD pumping wells 8 and 9 will result in the lowering of 4 feet in the groundwater
elevation. This well has been sampled semi-annually since 2003 and has never had detections
above the MCL for any of the COCs. The Mann Kendall Trend Evaluation of TCE results from
this well show an increasing trend at this well which is likely the result of the leading edge of the
Beall north plume reaching Taylor Place. This well is being monitored to determine the effects
dewatering have on dissolved phase plumes.

If a dewatering related drawdown of 2.0 feet is measured at MWO0O01, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 2.0 feet.
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Since only low levels of TCE have been detected in this well and the location is southeast of Soco
source contamination, TCE and PCE will be the trigger COCs. Concentration trigger values of >
4 ug/L for TCE and > 1 ug/L for PCE have been selected.

If the results of the confirmation sample from MWO0O1 confirm the exceedance of a trigger value,
at a minimum the City of Billings will be notified and the EPA will suggest a sample to be taken
directly from the construction dewatering discharge to evaluate potential impact on the city’s
effluent limits established for this project.

MWO002 is located on Ankrum Trucking property approximately 450 feet north of Taylor Place.
This well is also located 200 feet southwest of the Soco dissolved phase plume. The LWSD
pumping wells 11 and 12 on Lomond Lane are cross gradient from MW002 about 1021 feet and
692 feet respectively from MWO002. There have been several MCL exceedances of TCE early on
while the other three COCs have been non-detect. The Mann Kendall Trend Evaluation of COCs
results from this well show stable/no trend to decreasing trends. This well is being monitored
because it is located southwest of the dissolved phase PCE plume to determine if dewatering pulls
the dissolved phase plume cross gradient.

If a dewatering related drawdown of 0.5 feet is measured at MW002, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 0.5 feet.

Since this well is located cross gradient southwest of the PCE plume and only low levels of PCE
have been detected in this well, PCE and TCE will be the trigger COCs. Concentration trigger
values of > 1 ug/L for PCE and > 10 ug/L for TCE have been selected.

If the results of the confirmation sample from MWO002 confirm the exceedance of a trigger value,
the results will be evaluated within the duration of the dewatering activity. For example, if the
exceedance occurs one week after dewatering begins, this indicates that dewatering is having an
immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped or modified to minimize the impact.

MW100 is approximately 315 feet north of Taylor Place and is also located near the southern
boundary of the former tank farm source area. The LWSD pumping wells 8 and 9 are upgradient
of MW 100 about 387 feet and 414 feet respectively. There have been four MCL exceedances of
VC since 2003 and the other three COCs have been mostly non-detect or at very low levels. The
Mann Kendall Trend Evaluation of COCs results from this well show stable/no trend to
increasing trends. This well is located southwest of the former tank farm source area. It is being
monitored to determine if dewatering pulls either the Soco source contamination or the dissolved
phase plume cross gradient.

If a dewatering related drawdown of 0.5 feet is measured at MW 100, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 0.5 feet.

As this well is located in close proximity to the Soco tank farm source area, PCE and TCE will be
the trigger COCs. Concentration trigger values of > 1 ug/L for PCE and > 3 ug/L for TCE have
been selected.

If the results of the confirmation sample from MW 100 confirm the exceedance of a trigger value,
the results will be evaluated within the duration of the dewatering activity. For example, if the
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exceedance occurs one week after dewatering begins, this indicates that dewatering is having an
immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped or modified to minimize the impact.

MW103 is approximately 315 feet north of Taylor Place and is located near the southern
boundary of the former tank farm source area. The LWSD pumping well 8 is located about 443
upgradient of MW 103 while pumping well 9 is 404 feet. There have been sporadic MCL
exceedances of PCE (October 2006 & October 2007), TCE (October 2007), cis-DCE (October
2007 & April 2010), and VC (April 2005, October 2006, October 2008, April 2009, and April
2009). The Mann Kendall Trend Evaluation of COCs results from this well show a stable/no
trend to a decreasing trend. This well is being monitored because it is located southeast of the
former tank farm source area to determine if dewatering pulls either the source contamination or
the dissolved phase plume cross gradient.

If a dewatering related drawdown of 0.5 feet is measured at MW 103, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 0.5 feet.

As this well is located in close proximity to the Soco tank farm source area, the trigger
concentrations will be > 1 ug/L for PC, > 2 ug/L for TCE, > 20 ug/L for cis-DCE, and > 2 ug/L
for VC.

If the results of the confirmation sample from MWO0103 confirm the exceedance of a trigger
value, the results will be evaluated within the duration of the dewatering activity. For example, if
the exceedance occurs one week after dewatering begins, this indicates that dewatering is having
an immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped or modified to minimize the impact.

MW108 is located on Corcoran Trucking property approximately 100 feet east of Lomond Lane
and 250 feet north of Taylor Place. The LWSD pumping wells 11 and 12 are cross gradient about
460 feet and 170 feet respectively and well 5 is located 448 feet upgradient of MW 108.
Historically this well has had detections of TCE but there has never been an MCL exceedance.
The other three COCs have been mostly non-detect or at very low levels. The Mann Kendall
Trend Evaluation of TCE results from this well indicate a stable/ no trend to a decreasing trend.
Because of its proximity to the proposed work on Lomond Lane and because it is on the fringes
of the Beall TCE plume, this well is being monitored.

If a dewatering related drawdown of 2.0 feet is measured at MW 108, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 2.0 feet.

Since only low levels of TCE have been detected in this well and the location is southwest of
Beall, TCE and PCE will be the trigger COCs. Concentration trigger values of > 4 ug/L for TCE
and > 1 ug/L for PCE have been selected.

If the results of the confirmation sample from MW 108 confirm the exceedance of a trigger value,
at a minimum the City of Billings will be notified and the EPA will suggest a sample to be taken
directly from the construction dewatering discharge to evaluate potential impact on the city’s
effluent limits established for this project.
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MW109 is located on Ankrum Trucking property approximately 250 feet northwest of Taylor
place and 500 feet southeast of the Soco PCE plume. The LWSD pumping wells 6 and 7 are
upgradient of MW 109 about 344 feet and 440 feet respectively. Sample results have consistently
been above the MCL for TCE although the Mann Kendall Trend Evaluation indicates a
decreasing trend for TCE. The other three COCs have been mostly non-detect or at very low
levels. This well is being monitored because it is located within the TCE dissolved phase plume.

If a dewatering related drawdown of 0.5 feet is measured at MW 109, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 0.5 feet..

Since MW109 is in the TCE plume, TCE will be the trigger COC. A concentration trigger values
of > 10 ug/L for TCE has been selected.

If the results of the confirmation sample from MW 109 confirm the exceedance of the trigger
value, the results will be evaluated within the duration of the dewatering activity. For example, if
the exceedance occurs one week after dewatering begins, this indicates that dewatering is having
an immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped or modified to minimize the impact.

MW110 is located on Keller Trucking property approximately 300 feet northwest of Taylor
place. This well is also located 300 feet southwest of the Soco dissolved phase plume. The LWSD
pumping wells 7 and 8 are upgradient of MW 110 about 416 and 466 feet respectively. There have
been seven MCL exceedances for TCE; most recently during the past three October sampling
events. The other three COCs have been mostly non-detect or at very low levels. While there
have been exceedances, the Mann Kendall Trend Evaluation of TCE results from this well
indicate a stable/ no trend. This well is being monitored because it is located within the leading
edge of the TCE plume and southwest of the dissolved phase PCE plume to determine if
dewatering pulls the dissolved phase plume cross gradient.

If a dewatering related drawdown of 0.5 feet is measured at MW 110, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 0.5 feet.

As this well is located within the TCE plume and cross gradient of the PCE plume, PCE and TCE
will be the trigger COCs. Concentration trigger values of > 1 ug/L for PCE and > 10 ug/L for
TCE have been selected.

If the results of the confirmation sample from MW 110 confirm the exceedance of a trigger value,
the results will be evaluated within the duration of the dewatering activity. For example, if the
exceedance occurs one week after dewatering begins, this indicates that dewatering is having an
immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped or modified to minimize the impact.

MW216 is located on Drinkwalter and Sons property approximately 46 feet southwest of
Lockwood Road and downgradient of the Beall source area. The LWSD pumping wells 1 and 2
are downgradient of MW216 about 99 feet and 288 feet respectively. This well has never had
detections above the MCL for any of the COCs. The Mann Kendall Trend Evaluation of COCs
results from this well indicate a stable/ no trend to a decreasing trend. This well is being
monitored because it is located cross gradient of the dissolved phase TCE plume emanating from
Beall to determine if dewatering pulls the dissolved phase plume cross gradient.
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If a dewatering related drawdown of 2.0 feet is measured at MW216, then a groundwater sample
will be collected immediately and will be sampled weekly as long as the water level
measurements are observed to be below 2.0 feet.

As this well is located cross gradient of the TCE plume and only low levels of TCE have been
detected in this well, TCE will be the trigger COC. A concentration trigger value of > 4 ug/L for
TCE has been selected.

If the results of the confirmation sample from MW 108 confirm the exceedance of a trigger value,
at a minimum the City of Billings will be notified and the EPA will suggest a sample to be taken
directly from the construction dewatering discharge to evaluate potential impact on the city’s
effluent limits established for this project

MW217 is located on Lumberyard Supply Company property approximately 58 feet southwest of
Lockwood Road and downgradient of the Beall source area. The LWSD pumping wells 5 and 6
are downgradient of MW217 about 459 feet and 315 feet respectively. Sample results have
consistently been above the MCL for TCE while the other three COCs have been mostly non-
detect or at very low levels. The Mann Kendall Trend Evaluation of TCE results from this well
indicate a stable/ no trend to a decreasing trend. This well is being monitored because it is a part
of the dissolved phase TCE plume emanating from Beall to determine if dewatering pulls the
dissolved phase TCE plume down or cross gradient.

If a dewatering related drawdown of 0.5 feet is measured at MW217, then a groundwater sample
will be collected immediately.

As this well is part of the TCE plume and only low levels of TCE have been detected in this well,
TCE will be the trigger COC. A concentration trigger value of > 10 ug/L for TCE has been
selected.

If the results of the confirmation sample from MW217 confirm the exceedance of the trigger
value, the results will be evaluated within the duration of the dewatering activity. For example, if
the exceedance occurs one week after dewatering begins, this indicates that dewatering is having
an immediate effect on the plume and source area and discussion needs to commence on whether
dewatering needs to be stopped.

PTO001 is located on Soco property immediately on the western fringe of the northwest source
area. The LWSD pumping wells 11 and 12 are cross gradient and 7 and 8 are upgradient from
PTO01. Sample results have consistently been non-detect or at very low levels for the COCs. In
sufficient data has been collected from this well to perform a Mann Kendall Trend Evaluation.
This well is initially being monitored for drawdown only.

If a dewatering related drawdown of 1.0 feet is measured at PT001, then the EPA and Soco/ATC
will discuss an appropriate course of action. At this time, the EPA has not identified a sampling
trigger value.

32 Sampling Methods

Appropriate protocols for collecting depth to groundwater measurements, field parameters, and
groundwater samples; sample documentation (including log books and photographs), labeling,
handling, and, shipping; laboratory procedures; decontamination; equipment maintenance and
testing; supplies management; and problem resolution are discussed in the EPA-approved
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Groundwater Monitoring Quality Assurance Project Plan, Operable Unit 2, Lockwood Solvent
Groundwater Plume Site (ATC 2012) and the EPA-approved Supplemental Sampling Program
Quality Assurance Project Plan Remedial Design, Lockwood Solvent Groundwater Plume Site,
Beall Source Area Operable Unit 1 (PWT 2012). As two consulting firms will be performing the
work under this Dewatering Monitoring Plan (ATC on behalf of Soco and PWT on behalf of the
EPA), each firm’s activities will be consistent with the provisions of their individual QAPPs and
this plan. The two QAPPs are also not inconsistent with each other; therefore providing
comparable data from the different wells. This Dewatering Monitoring Plan will only briefly
discuss these procedures. Please refer to these documents for additional procedure details.

3.2.1 Depth to Groundwater Measurements

On June 21, 2012 static water levels at monitoring wells MW001, MW 100, MW 103, MWO002,
MW108, MW109, MW110, MW216, MW217, and PTO01 were measured. These measurements
are included in Table 6 and are considered baseline conditions to compare subsequent water
elevations against. Water level measurements will also be collected again the week of July 1
prior to dewatering activities. Water level measurements will be collected following the
appropriate SOPs and recorded on the Water Level Measurement Record form (Attachment D).
Since the water level measurements are relative to the measurements collected during this
program only, conversion of the water level measurcments to feet above sea level is not
necessary.

Water levels in all ten monitoring wells will be monitored on a daily basis, at a minimum, once
pumping is initiated. Depth to groundwater in select wells (e.g., MW110) may be continuously
recorded with a transducer and downloaded weekly. Water levels will be compared to the
drawdown trigger values in Table 2 immediately upon collection. On the first day of any new
pumping well start-up, water level measurements will be collected twice a day until the water
level stabilizes. At that time, frequency of the water level measurements may be reduced based on
discussions between the stakeholders. If a dewatering related drawdown exceeding the well-
specific trigger value identified on Table 2 is measured at any of these wells, groundwater
sampling will begin in the affected well(s). Continuous monitoring ensures that any changes to
the existing dissolved phase groundwater plumes are detected to ensure dewatering does not
negatively impact the movement of contamination at the Site.

3.2.2 Groundwater Sampling

If dewatering results in a drawdown that triggers groundwater sampling, samples will be collected
immediately and then weekly thereafter from the monitoring wells that reach the trigger
drawdown level until groundwater returns to above the trigger groundwater elevation as
compared against . Field parameters will also be collected from each well during the collection of
each groundwater sample. Field parameters will be measured and recorded in accordance with
appropriate SOPs, using a low volume flow-through cell (ATC 2012, PWT 2012). Groundwater
samples will be collected from the existing monitoring wells using low flow sampling techniques
in accordance with the appropriate groundwater sampling SOPs (ATC 2012, PWT 2012).

At any time, the EPA, in consultation with the other stakeholders, may alter the trigger values or
the frequency of water level measurements or sample collection based on field observations,
analytical results, changes in the construction schedule, or any other condition as appropriate.
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33 Sample Handling and Custody

3.3.1 Sample Identification

The sample naming convention that has been used on previous semi-annual groundwater
sampling events will be used for this monitoring event. However, a DW for dewatering will be
added to end of each sample to discern it from other sample events. The letter C will be added
after DW if the sample is a confirmation sample.

3.3.2 Sample Management

After collection, samples will be managed in accordance with appropriate SOPs for Sample
Handling (ATC 2012, PWT 2012). Samples will be packaged and hand delivered to a local
laboratory once sample collection is completed. Appropriate chain of custody procedures will be
followed to ensure samples are accounted for from the field to the laboratory.

34 Sample Analysis

Samples will be submitted to Energy Laboratories, Inc., located on 1120 South 27™ Street in
Billings, Montana, for laboratory analysis of volatile organic compounds (VOCs) by EPA
Method 524.2 and appropriate laboratory procedures will be followed. A one-day turnaround will
be requested for the analyses. Laboratory data will be compared to historic data and the trigger
concentration identified for the monitoring well(s) to determine if dewatering is having any effect
on the Soco source contaminants or the dissolved phase plumes. Because of the immediate use of
this data for making decisions, data evaluation or validation is not anticipated or required.

35 Data Review and Management

All field parameters collected and any laboratory analytical results will be shared with the EPA
and DEQ as it becomes available to assist in decision-making. The EPA, in consultation with
other stakeholders, will review the data for usability for its intended purpose of evaluating the
dewatering activities.

Hard copies of the field forms, sampling forms, and analytical data will be scanned for electronic
archive. In addition, any electronic deliverables or documents will be archived. It is not necessary
for the analytical data generated from this sampling effort to be validated or entered into Scribe at
this time.
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Table 1

Project Organization and Responsibilities
Dewatering Monitoring Plan
Lockwood Solvents Groundwater Plume Superfund Site

Managers Organization Responsibilities
Roger Hoogerheide EPA Project oversight/management and decision making
authority for discontinuing dewatering if effects of
dewatering are impacting the plume or source area
John Podolinsky DEQ Project oversight/management and decision making
' authority for discontinuing dewatering if effects of
dewatering are impacting the plume or source area
Andrew Schmidt EPA Project oversight/management and decision making
authority for discontinuing dewatering if effects of
dewatering are impacting the plume or source area
Boris Krizek City of Billings | Decision making authority for discontinuing
dewatering at any time
James Sullivan ATC Associates | Responsible for monitoring/sampling of MW 100,

(Soco contractor)

MW 103, and PT001; provides input on dewatering

decisions; provides field data and analytical results to
EPA/DEQ

Catherine LeCours PWT (EPA Responsible for monitoring/sampling MWO001,
contractor) MWO002, MW108, MW 109, MW110, MW216, and
MW?217; provides input on dewatering decisions;
provides field data and analytical results to EPA/DEQ
Woody Woods LWSD Decision making authority for discontinuing
dewatering at any time
Jock Clause Western Permittee to LWSD for Industrial Discharge to
Municipal LWSD sewer collection system. Responsible for all
Construction dewatering means, methods and techniques.
(LWSD Responsible for design and operation of construction
Construction dewatering system and conducting all required
Contractor) sampling per the permit and per the construction
contract with LWSD. Submits sampling results to
Owner and Engineer.
Dave Mosser- Morrison - Act as the Owner’s representative in coordination
Maierle, Inc. with the construction contractor, Western Municipal
(LWSD Construction, as well as with EPA and DEQ.
Engineering
contractor)
Jill Cook Morrison - Act as the Owner’s representative in coordination
Maierle, Inc. with the Construction Contractor, Western Municipal
(LWSD Construction, as well as with EPA and DEQ.
Engineering
contractor)
Wynn Pippin Energy Provide analytical support for groundwater samples

Laboratories, Inc.




Table 2

Monitoring Well Locations, Rationale, and Trigger Values
Dewatering Monitoring Plan

Lockwood Solvents Groundwater Plume Superfund Site

'Monitoring Location Rationale Drawdown Concentration
Well Value Trigger Value
(feet) (ug/L)

MWO001 Along Taylor Place, south of the Closest monitoring well to Taylor 2.0 > 1.0 PCE
Soco property, upgradient of the Place > 4.0 TCE
Soco source and groundwater plume
and side gradient of the Beall TCE
plume

MWO002 Approximately 450 feet north of Cross gradient effects of 0.5 > 1.0 PCE
Taylor Place, 200 feet southwest of | dewatering on the Soco PCE and > 10.0 TCE
the Soco PCE plume, and 200 feet Beall TCE plumes
northeast of the Beall TCE plume '

MW100 Approximately 315 feet north of Upgradient of the Soco source 0.5 > 1.0 PCE
Taylor Place and near the southern areas and dissolved phase plume >30TCE
boundary of the former tank farm
source area

MW103 Approximately 315 feet north of Upgradient of the Soco source 0.5 > 5.0 PCE
Taylor Place and near the southern areas and dissolved phase plume >3.0TCE
boundary of the former tank farm > 70.0 cis-DCE
source area >2.0VC

MW108 Approximately 100 feet east of Close proximity to the pumping 20 >3.0 TCE
Lomond Lane and 250 feet north of | wells — will monitor field
Taylor Place parameters initially

IMW109 Approximately 250 feet northwest of | Cross gradient effects of 0.5 > 1.0 PCE
Taylor place and 500 feet southeast | dewatering on the Soco PCE > 10.0 TCE
of the Soco PCE plume plume and effects on the Beall

TCE plume

MW110 Approximately 300 feet northwest of | Cross gradient effects of 0.5 > 1.0 PCE
Taylor Place and 300 feet southwest | dewatering on the Soco PCE > 10.0 TCE
of the Soco PCE plume plume and effects on the Beall

TCE plume

MW216 Approximately 46 feet southwest of | Cross gradient effects of 2.0 > 4.0 TCE
Lockwood Road and cross gradient dewatering on the Beall TCE
of the Beall TCE plume plume

MW217 Approximately 58 feet southwest of | Downgradient effects of 0.5 > 10.0 TCE
Lockwood Road and within the Beall | dewatering on the Beall TCE
TCE plume plume

PTO001 Immediately west of the Soco Cross gradient effects of 1.0 none established at

northwestern source area

dewatering on the Soco source
area

this time




Table 3

Sample Analysis
Dewatering Monitoring Plan

Lockwood Solvents Groundwater Plume Superfund Site

Laboratory
Action Limit (VOC's Analytical Sample | Duplicates / Lab Turnaround|  Sample Total
i Container Si: P rvati
Matrix Analysis Anticipated Concentration Range only)* Reporting Limits Method Idgm::ladﬂnn/ Sample Type Nimibar® MS/MsD? Holding time Time volume ontainer Size/Type reservative Ankiysas®

Tetrachloroethene 0.5to 15 ug/L 0.5 ug/L

_Iiichicroethene 0.5t 17 ug/t vary forsach well 0.5 ug/L 5242 Energy Grab 159 N/A 14 days 1day 120 ml 3-40 ml glass HCl and 4°C (£2°C) 159
Cis-1,2-Dichloroethene 0.5 to 40 ug/L monitored 0.5 ug/L
Vinyl Chloride 0.5to 18 ug/L 0.5 ug/L

Notes:

1 Action limits for this dewatering monitoring program are well-specific and are included on Table 2 of this Dewatering Monitoring Plan.

2 Groundwater samples are estimated based on "worst case scenario" of a sample collected every three days (starting three days after initial pumping) for the

duration of the project from each well.
3 Data quality objectives for this sampling program does not require QA/QC samples collected in the field.




p Table 4"

LWSD DEWATERING MONITORING PLAN

LOCKWOOD SOLVENT GROUNDWATER PLUME SITE
Monitoring Wells within the Area of Interest for Dewatering Southern Lomond Lane, Taylor Place, and Lockwood Road

*QA/QC samples not included

units - ug/L
__STATI A ase S_O_KLECTIONDA;E = o | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
MWO001 4/22/2003 0.5U 0.5U 0.5U
MWO001 10/21/2003 0.5U 0.5U 0.5U
MW001 4/22/2004 0.5U 0.5U 0.5U
MW001 10/12/2004 0.5U 0.5U 0.5U
MW001 4/27/2005 0.5U 0.2) 0.5U
MWO001 10/27/2005 0.5U 0.5U 0.5U
MW001 4/5/2006 0.5U 0.5U 0.5U
MWO001 10/24/2006 0.5U 0.34) 0.5U
MWO001 4/4/2007 0.5U 0.35) 0.5U
MW001 10/3/2007 0.5U 0.5U 0.5U
MW001 4/16/2008 0.5U 0.44) 0.5U
MWO001 10/13/2008 0.5U 0.68 0.5U
MWO001 4/14/2009 0.5U 0.58 0.5U
MWO001 10/6/2009 0.5U 0.76 0.5U
MWO001 4/14/2010 0.5U 0.26 0.5U
MWO001 10/12/2010 0.5U 0.19 0.5U
MWO001 4/12/2011 0.5U 0.81 0.5U
MWO001 4/26/2012 0.5U 2.1 0.4U
_STATION |  COLLECTIONDATE | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
W002 6/1/2000 0.5 0.2U 4.56 0.2U
MW002 11/16/2000 2150D 536 72 0.5U
MW002 11/16/2000 0.35) 21 3.8 731
MW002 7/25/2001 0.68 0.5U 7.1 0.5U
MW002 7/25/2001 0.64 0.5U 6.2 0.5U
MW002 10/23/2001 0.65 0.5U 73 0.5U
MW002 2/6/2002 0.78 0.5U 6.5 0.5U
MWO002 4/30/2002 0.98 0.5U 6.7 0.5U
MW002 7/24/2002 0.6 0.5U 7.3 0.5U
MWO002 10/28/2002 0.99 0.5U 10 0.5U
MWO002 4/23/2003 0.76 0.5U 6.6 0.5U
MW002 10/21/2003 1 0.5U 9.1 0.5U
MWO002 4/22/2004 0.86 0.5U 6 0.5U
MWO002 10/12/2004 0.84 0.5U 7.7 0.5U
MW002 4/27/2005 0.74 0.5U 6 0.5U
MWO002 10/26/2005 0.81 0.5U 7 0.5U
MWO002 4/4/2006 0.77 0.5U 5.5 0.5U
MWO002 10/24/2006 0.5U 0.5U 0.5U 0.5U
MW002 10/24/2006 0.67 0.5U 5.4 0.5U
MW002 4/4/2007 0.58 0.5U 4.1 0.5U
MWO002 10/3/2007 0.6U 0.5U 52 0.5U
MW002 4/17/2008 0.47) 0.5U 3.6 0.5U
MW002 10/15/2008 0.56 0.5U 4.8 0.5U
MW002 4/15/2009 0.57 0.5U 37 0.5U
MW002 10/8/2009 0.64 0.5U 4.5 0.5U
MW002 4/12/2010 0.51 0.5U 3.9 0.5U
MW002 10/13/2010 0.52 0.5U 4.6 0.5U
MW002 4/12/2011 0.42 0.5U 3.1 0.5U
MW002 10/13/2011 0.45 0.5U 4.2 0.5U
MW002 4/16/2012 0.5U 0.5U 3.5 0.4U
LECTIONDATE CIs-i;z;i)?C’HtOROETHENE TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
MW100 4/23/2003 18 0.23 0.5 3.4
MW3100 10/22/2003 0.5U 0.5U 0.3 0.5U
MW100 4/20/2004 5.8 0.21J 0.7 3
MW100 10/13/2004 0.23 0.5U 0.39) 0.5U
MW100 4/27/2005 1.7 0.84 1.1 1.2
MW100 10/26/2005 0.52 0.5U 0.6 0.32J
MW100 4/5/2006 2 0.62 1 1.4
MW100 4/4/2007 0.82 1.1 2 0.5U
MW100 10/2/2007 0.48) 0.48) 1.5 0.5U
MW100 4/16/2008 6.9 0.6 1.8 8.3
MW100 10/15/2008 0.65) 0.66) 1.8 0.3)
MW100 4/15/2009 9.3 1.7 2.3 2.3




MW100 10/6/2009 0.9 0.55 1.5 0.5U
MW100 4/13/2010 37 14 3.3 12
MW100 10/13/2010 4,9 0.5 1.4 0.15
MW100 10/24/2006 0.34) 0.89 1.4 0.5U
MW100 4/13/2011 1.6 0.95 1.4 0.31
MW100 10/4/2011 0.67 0.27 1.3 0.16
MW100 4/26/2012 1.8 0.5U 1.8 0.4U
I LLECTIONDATE | CI5-1,2-DICHLOROETHENE | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
4/23/2003 14 0.35 0.49 0.83
10/22/2003 0.53 0.5U 0.27) 0.5U
4/20/2004 3.8 0.5U 0.29) 0.38)
10/13/2004 17 0.5U 0.28) 1.1
4/27/2005 18 0.5U 0.31) 2.1
10/26/2005 0.43) 0.5U 0.5U 0.5U
4/5/2006 7.2 0.5U 0.29) 0.89
10/24/2006 9.8 9 3 2.5
4/4/2007 8 1.5 0.67 1.3
10/2/2007 101 11 6.3 10
4/16/2008 17 0.5U 0.52 0.5
10/15/2008 16) 3.2) 1.8 3.4)
4/15/2009 22 2.7 1.1 3.9
10/6/2009 0.66 1.4 0.98 0.5U
4/13/2010 101 0.53 0.78 18
10/13/2010 0.88 0.5U 0.3 0.5U
4/13/2011 8.6 0.5U 0.32 0.5U
10/12/2011 0.93 1.4 14 0.5U
4/26/2012 9.4 0.5U 0.5U 0.4V
[ ColLEcTionDATE | o5 ot HLORO | TRICHLORGETHENE | VINVL CHLORIDE |
6/18/2002 0.2U 0.2U 0.2U 0.2U
8/8/2002 0.5 0.5U 2.4 0.5U
11/1/2002 0.61 0.5U 2.9 0.5U
4/23/2003 0.56 0.5U 2.5 0.5U
10/21/2003 0.47) 0.5U 2.9 0.5U
4/22/2004 0.4) 0.5U 2.5 0.5U
10/12/2004 0.4) 0.5U 2.7 0.5U
4/27/2005 0.37 0.5U 2.6 0.5U
10/27/2005 0.44] 0.5U 2.6 0.5U
4/4/2006 0.33) 0.5U 23 0.5U
4/4/2006 0.36) 0.5U 2.6 0.5U
10/26/2006 0.28 0.5U 2.1 0.5U
4/4/2007 0.5U 0.5U 2.3 0.5U
10/3/2007 0.5U 0.5U 2.1 0.5U
4/15/2008 0.5U 0.5V 1.8 0.5U
10/13/2008 0.2U 0.5U 1.8 0.5U
4/15/2009 0.22) 0.5U 1.9 0.5U
10/7/2009 0.5U 0.5U 2 0.5U
4/12/2010 0.22 0.5U 1.7 0.5U
4/12/2010 0.2 0.5U 1.7 0.5U
10/13/2010 0.28 0.5U 2 0.5U
4/12/2011 0.2 0.5U 1.7 0.5U
10/13/2011 0.17 0.5U 2 0.5U
4/30/2012 0.5U 0.5U 1.8 0.4U
LECTIONDATE | €i5-1,2 DICHLOROETHENE | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
6/18/2002 0.2U 0.2U 0.2U 0.2U
8/8/2002 0.86 0.5U 11 0.5U
11/1/2002 13 0.5U 10 0.5U
4/23/2003 0.92 0.5U 9.3 0.5U
10/21/2003 1 0.5U 12 0.5U
4/22/2004 0.88 0.5U 7.9 0.5U
10/12/2004 0.85 0.5U 10 0.5U
4/27/2005 0.8 0.5U 9 0.5U
10/27/2005 0.79 0.5U 9 0.5U
4/4/2006 0.67 0.5U 83 0.5U
10/23/2006 0.63 0.5U 7 0.5U
4/4/2007 0.64 0.27) 6.3 0.5U
10/2/2007 0.69 0.5U 6.4 0.5U
10/3/2007 0.68U 0.5U 7.9 0.5U
4/17/2008 0.5 0.2 5.7 0.5U0




MW109 10/13/2008 0.52 0.18) 6.2 0.5U
MW109 10/13/2008 0.54 0.17J 6.5 0.5U
MW109 4/15/2009 0.6 0.22) 5.6 0.5U
MW109 10/7/2009 0.63 0.52 6.2 0.5U
MW109 4/12/2010 0.6 0.23 5.8 0.5U
MW109 10/14/2010 0.47 0.28 59 0.5U
MW109 4/12/2011 0.44 u 4.5 0.5U
MW109 10/13/2011 0.42 0.33 6.8 0.5U
MW109 4/30/2012 0.5U 0.5U 5.5 0.4U
MW110 4/23/2003 0.59 0.5U 7 0.5U
MW110 10/21/2003 0.92 0.5U 10 0.5U
MW110 4/22/2004 0.77 0.5U 7.5 0.5U
MW110 10/12/2004 0.66 0.5U 8.2 0.5U
MW110 4/27/2005 0.5U 0.5U 0.82 0.5U
MW110 10/27/2005 0.53 0.5U 4.8 0.5U
MW110 4/4/2006 0.5U 0.5U 2 0.5U
MW110 10/24/2006 0.5U 0.5U 1.4 0.5U
MW110 4/4/2007 0.5U 0.5U 1.4 0.5U
MW110 4/17/2008 0.22] 0.5U 1.7 0.5U
MW110 10/13/2008 0.41) 0.21) 45 0.5U
MW110 4/15/2009 0.23) 0.5U 1.8 0.5U
MW110 10/7/2009 0.8 0.82 7.2 0.5U
MW110 4/12/2010 0.34 0.5U 2.5 0.5U
MW110 10/13/2010 0.57 0.4 6.4 0.5U
MW110 4/12/2011 0.33 0.32 4.1 0.5U
MW110 10/13/2011 0.35 0.52 5.7 0.5U
MW110 5/1/2012 3.2 0.8 3.5 0.5U
TATION | CiS1,2 DICHLOROETHENE | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
MW216 4/22/2003 0.58 0.55 4.6 0.5U
MW216 10/23/2003 0.48) 0.5 3.9 0.5U
MW216 4/19/2004 0.35) 0.39) 3.5 0.5U
MW216 10/12/2004 0.24) 0.46) 3.2 0.5U
MW216 4/28/2005 0.3 0.49) 3 0.5U
MW216 10/26/2005 0.5U 0.5U 2.5 0.5U
MW216 4/5/2006 0.5U 0.44) 256 0.5U
MW216 10/26/2006 0.18) 0.48) 2.5 0.5U
MW216 4/5/2007 0.5U 0.54 2.7 0.5U
MW216 10/3/2007 0.5U 0.46) 2.6 0.5U
MW216 10/16/2008 0.5U 0.55 2.7 0.5U
MW216 4/16/2008 0.2) 0.42) 2.4 0.5U
MW216 4/15/2009 0.23) 0.54 2.5 0.5U
MW216 10/7/2009 0.5U 0.48) 2.4 0.5U
MW216 4/14/2010 0.5U 0.4 24 0.5U
MW216 10/14/2010 0.32 0.3 1.9 0.5U
MW216 4/13/2011 0.26 0.3 2.7 0.5U
MW216 10/13/2011 0.19) 0.4) 3.3U 0.5U
MW216 5/1/2012 0.19) 0.5U 3.1 0.5U
STATION |  COLLECTIONDATE | €IS-1,2-DICHLOROETHENE | TETRACHLOROETHENE | TRICHLOROETHENE | VINYL CHLORIDE
MW217 4/22/2003 1.5 1.6 16 0.5U
MW217 10/23/2003 1.2 1.4 15 0.5U
MW217 4/19/2004 0.94 1.2 12 0.5U
MW217 10/12/2004 0.84 1.3 12 0.5U
MW217 4/27/2005 0.86 1.5 12 0.5U
MW217 10/27/2005 0.88 1.3 10 0.5U
MW217 4/5/2006 0.74 1.4 9.4 0.5U
MW217 10/23/2006 0.75 1.4 9.4 0.5U
MW217 4/5/2007 2.5U 1.7 10 2.5U
MW217 10/4/2007 0.77U 1.4 9 0.5U
MW217 4/16/2008 0.72 1.3 8.9 0.5U
MW217 10/16/2008 0.69 1.5 8.6 0.5U
MW217 4/16/2009 0.68 1.3 9 0.5U
Mw217 10/7/2009 0.78 1.4 8.4 0.5U
MW217 4/14/2010 0.7 1.6 10 0.5U
MW217 10/14/2010 0.48 1.6 8.9 0.5U
MW217 4/13/2011 0.44 1.5 6.8 0.5U
MW217 10/13/2011 0.37J 1.5 6.8 0.5U
MW217 5/1/2012 0.5U 1.7 7.5 0.5U




Table 5
Analytical Results Distribution List
Dewatering Monitoring Plan
Lockwood Solvents Groundwater Plume Superfund Site

Name Affiliation Telephone Email
Roger EPA Project Manager 406-457-5031 Hoogerheide.roger @epa.gov
Hoogerheide
John Podolinsky DEQ Project Officer 406-841-5040 | jpodolinsky @mt.gov

Woody Woods Director, Lockwood Water | 406-259-4120 woodyw @lockwoodwater.com
and Sewer District

Boris Krizek City of Billings POTW 406-247-8517 | KrizekB @ci.billings.mt.us

Jim Sullivan ATC Associates, Inc. 406-259-1033 | James.sullivan@atcassociates.com
(Soco consultant)

Catherine LeCours | PWT, Ltd. 406-457-5495 | clecours@pwt.com

(EPA consultant)



http://mt.gov
http://lockwoodwater.com
mailto:KrizekB@ci.billings.mt.us
mailto:James.sullivan@atcassociates.com
mailto:clecours@pwt.com

Table 6

Lockwood Dewatering Monitoring Plan
Water Level Measurements June 21

feet below top of casing

Well ID Date
6/21/2012

MWo001 * 17.81
MWO002 8.37
MW100 10.16
MW103 10.15
Mw108 * 6.58
MW109 7.02
MW110 5.72
Mwa216 * NC
MwW217 11.2
PTO02 6.29

NC = not collected
* transducer present
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Figure 3
Organization Chart
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LOCKWOOD SOLVENT LOG OF BOREHOLE
GROUNDWATER PLUME SITE
Borehole/Well ID: MW216
YELLOWSTONE COUNTY
MONTANA
2 =
2 'E = =k 3
o
& 7|2 o e |3
+ (7] g 7 + =9 c
- 2| e Lithologic Description 3 %] g0
5 | & B2 So| E: |£%
2 = (g0 Qc T 9 o =
© £ ° 3 % 5 na = Qo
> =E c E
o % s o oo om O o
i o |dx I NN =0
3110.5 0 Ground Surface
_f 5/// No Samples
3 13 /
3109.0 3
] 2—2// § §
3108.0‘;] 3 / § §
33
] 33 N N
3107.0 B § \
1 a3 - 26 N R
3106.03 & [ » § §
: 5H|H il h Brown silt with some fine-graded sand, no staining and no odors, damp § §
3105.0 AhIHHIH \ N
3104.0_: © 3 No Samples § §
) 1 73 / N N
3103.03 3 \ N\
1 87 / § §
310209 3 / N R
7 o silt 8 § §
3 AN I
asies 3 10_:_:_ 1 Brown silt with clay, moist, no staining and no odors § §
310009 JHHHIH N N
3 11—HUH Il A %3
3099.0 ‘f i N
1 129 Sand
3098.0 =M I Fine-graded sand, moist, no staining and no odors / iy Fis
ERREE |k :r:- SIit 50 |MW216SB0O01|::{ i
30970—; 14 = i Brown silt with clay, very moist to wet, soft, no staining and no odors
] 7
3096.0 =7 No Samples
3 15—:// Note: Diriller indicates gravel starting at 18.75 ft
3095.0 =
J 167 /
3094.07 3
] 173 /
3093.0 ]
] 187 /
3092.0—; ]
3091.0° Sk
] 3.1
DRILLING DATE: 7/11/02 BOREHOLE DIAMETER (in.): 8.25
DRILLING METHOD: HSA WELL CASING DIAMETER (in.): 2
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