GROUNDWATER MONITORING REPORT
SEPTEMBER 2012

Nemo Work Center
Black Hills National Forest, South Dakota

Submitted to:
USDA Forest Service
Black Hills National Forest
Lawrence County, South Dakota

Submitted by:
AMEC Environment & Infrastructure, Inc.
Denver, Colorado

Submitted December 2012

Project 32106F001



TABLE OF CONTENTS

Page
1.0 INTRODUGCTION ...ttt e ekt e e e et et e e e e atb et e e e anbb e e e e e anbb e e e e e annbeeeeanneeeas 1
2.0 FIELD METHODS ... .ottt ettt e e e e st e e s e e e s e s 2
2.1 WATER LEVELS ...ttt ettt e ettt e e e e sttt e e e e enbb e e e e e nnbneaaeenn 2
2.2 GROUNDWATER SAMPLING .....ttttetutteteeaatteeeeaattee e e e aitee e e s atse e e e s assee e e e s asaseeeaanbeeeeeannneeeeas 2
2.2. 1 Well OBSErVatiONS. .....ccooeiieee e 3
2.3 SURFACE WATER SAMPLING .....cttiiittiteeiitiete ettt e ettt e e sttt e e sttt e e s abne e e e s anre e e e s anneee e 4
3.0 FINDINGS ... ettt e e ettt e s e e e e e et et bb e e e e e e e et et e b e s e e e e eeeeetbbbannaeeaaeaeaaneees 5
3.1 GROUNDWATER FLOW ....ccttiiiaitiiie ettt ettt e e et e e s e e e e e e e s 5
3.2 GROUNDWATER ANALYTICAL RESULTS.....uuiiiiiiiiiiiee ittt 5
3.2.1 Monitoring Well Pump & Treat System ReSUILS............oevvviiiiiiiiiiiiieeeeeee i 5
3.2.2 Domestic Well and Water Supply System ReSUItS ...........cooooviiiiiiiiiiiiieiiiiiiieee, 6
3.3 SURFACE WATER ANALYTICAL RESULTS ....eitiiiiiiiiieiiiiiee e sttt e e e e e e e 6
3.4 DATA QUALITY/DATA VALIDATION. ...ceetiutttteeeattteeeeaiteeeesaastseaesaassseessasssseesssansseeessanssneessnnnes 6
4.0 REFERENGCES ...ttt e et e e e st e e e st b et e e e st b e e e e e nnbb e e e e areeee s 6
TABLES
Table 1 Groundwater Elevations — August 2009, March 2010, and September 2012
Table 2 Summary of Sample Locations and Analytes
Table 3 Field Parameters Summary
Table 4 EDB Sample Results
FIGURES
Figure 1 Vicinity Map
Figure 2 Well Location Map
Figure 3 Groundwater Elevation Contours — September 17, 2012
Figure 4 EDB Concentration Contours
APPENDICES
Appendix A Well Sampling Records
Appendix B Domestic Well Construction Information
Appendix C  Laboratory Analytical Reports and Chain-of-Custody Records
Appendix D  Summary Data Quality Review
AMEC



GROUNDWATER MONITORING REPORT
SEPTEMBER 2012
Nemo Work Center
Black Hills National Forest, South Dakota

1.0 INTRODUCTION

This report summarizes the results of groundwater monitoring completed on September 17 through 21
and on October 30, 2012, at the Nemo Work Center in the Black Hills National Forest near Nemo,
South Dakota (herein referred to as the site) (Figure 1). AMEC Environment & Infrastructure, Inc.
(AMEC), performed the work on behalf of the USDA Forest Service (USFS).

The Nemo Work Center has been used by the USFS for various maintenance and support activities
for more than 50 years. In the 1960s and early 1970s, the Nemo Work Center was used as a staging
site to store and handle mixtures of ethylene dibromide (EDB) and diesel fuel. The EDB-diesel
mixture was used as a pesticide to control pine beetles in the surrounding forest, and was typically
applied with backpack type sprayers. Unknown quantities of EDB were spilled or leaked from storage
containers and, according to the testimony of past employees, an unknown number of EDB containers
were disposed of and/or buried at or near the Nemo Work Center. The use of EDB at the Site has
resulted in groundwater contamination on USFS property.

Another potential source of EDB to groundwater in the vicinity of the Nemo Work Center is from
historical leaking Underground Storage Tanks (USTs) at the adjacent Nemo Guest Ranch. Up
through the 1980s, EDB was added to leaded gasoline. The gasoline USTs at the Guest Ranch were
located about 500 feet north of the Work Center, and were removed in 1998 along with impacted soil.
At the time, both EDB and ethylene dichloride (EDC) were identified in groundwater monitoring wells
installed near the tanks as part of the removal action.

The extent of EDB contamination in groundwater in the vicinity of the Nemo Work Center extends
onto privately-owned property adjacent to USFS-managed lands. EDB has a federal drinking water
maximum contaminant level (MCL) of 0.05 ug/L. Since the mid-1990s the USFS has provided an
alternative drinking supply to affected Nemo residences. The system includes water supply wells, a
5000-gallon storage tank, controls, and supply piping.

Since 1996, USFS contractors have installed numerous groundwater monitoring wells and sampled
private domestic water supply wells in the vicinity of the Work Center to characterize the nature and
extent of EDB contamination in groundwater. To date, a total of 24 groundwater monitoring wells and
4 potable water recovery wells have been installed at the Nemo Site. In addition, 20 domestic water
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supply wells have historically been sampled to characterize the extent of EDB in groundwater. Six of
the monitoring wells (MWs -3, -10, -20, -25, -26, -27) are intermittently used as pumping wells for a
groundwater treatability test system that was installed in 2006. The system includes activated carbon
for treatment and a shallow infiltration gallery for treated water.

The last groundwater monitoring event was conducted in 2010, during completion of the Remedial
Investigation (Weston TEC, 2012).

2.0 FIELD METHODS

Prior to the sampling program, the USFS solicited written Access Agreements with property owners in
the vicinity of the Work Center. At the same time, owners were encouraged to provide well
construction information, a description of equipment installed in each well (if any), and information
related to past and present uses for the domestic wells. Procedures for requesting private property
access and transmitting sample analytical results are described in the Stakeholder Involvement Plan
(SIP) prepared by AMEC and dated September 2012.

AMEC field personnel conducted water level monitoring and groundwater sampling with assistance
from USFS personnel on September 17 through 21 and October 30, 2012, in accordance with the
project-specific Sampling and Analysis Plan (AMEC, 2012). There are 24 groundwater monitoring
wells and 4 potable water recovery wells on the site, and 40 known domestic water supply wells near
the site (Figure 2). There are also seven seep sampling locations near the Site. Water levels were
measured for all 24 monitoring wells as well as 2 domestic wells that are not in use. Groundwater
samples were collected from a total of 35 wells and two surface water and seep samples were
collected. Appendix A provides the well sampling records. Appendix B provides the available
domestic well construction information provided by homeowners.

2.1 WATER LEVELS

Water levels were measured and recorded to the nearest 0.01 foot in the 24 monitoring wells and two
domestic wells that are no longer in use (Kaberna and Engstrom) on September 17, 2012, using an
electronic probe. The water level data for this event are summarized in Table 1, which also includes
available data from the previous Remedial Investigation monitoring efforts (August 2009 and March
2010).

2.2 GROUNDWATER SAMPLING

Groundwater samples were collected from monitoring wells, water supply wells, and domestic wells.
The intent of this sampling round was to obtain a site-wide understanding of the current contaminant
(EDB) distribution, to compare the EDB plume with historical plume interpretations, and to identify the
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presence of other potential contaminants. Sampling was conducted in accordance with the
Sampling and Analysis Plan (SAP), except as noted.

Active domestic wells, water supply wells (RW-8, RW-13, RW-15, and RW-21), and treatment system
wells (MW-3, MW-10, MW-20, MW-25, MW-26, and MW-27) were purged with existing dedicated
pumps previously installed in the wells. Parameters were not collected from these wells, in
accordance with the SAP. Monitoring wells and defunct domestic wells without pumps were purged
with dedicated or portable bladder pumps. A summary of the purging and sampling methods for each
well are provided in Table 2.

During well purging, the following field parameters were measured: pH, temperature, electrical
conductivity (EC), oxidation-reduction potential (ORP), dissolved oxygen (DO), and turbidity. Wells
were purged until parameters stabilized, in accordance with the SAP. A summary of the field
parameters is provided in Table 3. Once parameters stabilized groundwater samples were collected,
labeled, and stored in ice-cooled insulated coolers. The samples were transported under proper
chain-of-custody procedures to Mid-Continent Testing Laboratories, Inc. (Mid-Continent) in Rapid
City, South Dakota on a daily basis. All samples were analyzed for the following analytes:

Volatile organic compounds (VOCs) including ethylene dibromide (EDB) by EPA
Method 524.2;

Select samples were also analyzed for the following:
Pesticides by EPA Method 525.2;
Total petroleum hydrocarbons (TPH) as gasoline (TPH-G) by EPA Method 8015B; and
Total petroleum hydrocarbons as diesel (TPH-D) by EPA Method 8015B.

Table 4 presents the sample analytical results, and Appendix C includes the laboratory reports and
chain-of-custody records.

2.2.1 Well Observations

The monitoring wells were generally observed to be in good condition. A summary of well
observations is provided in Table 2. Several wells had small hornet nests in the cover near the lock
and some required a pesticide spray to safely kill the hornets and remove the nests. The spray used
was Ace Wasp and Hornet Killer and the active ingredients are d-trans allethrin (0.05%) and Lambda-
cyhalothryn (0.01%). This spray was used only while the wells were fully sealed and was allowed to
dissipate for at least one day before sampling the well. The pump in MW-10, which is part of the
treatment system, has failed and the well cannot be accessed by a bailer. MW-18 cannot be reached
with a vehicle (to use a pump), but can be sampled using a bailer. Red dye was observed in MW-19.
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MW-28 is buried and was located using a metal detector and uncovered using a small backhoe.
Because the well is in the parking area of the Work Center, the well was covered with gravel after
sampling. MW-30 was observed without a lock and had a slight TPH-like odor during purging, which
may have been due to biological activity.

As shown on Table 2, five of the domestic wells planned for sampling (Flak, Lattin 1, Wellman,
Wickman, and Witkop) could not be sampled due to Site conditions or lack of permission to access
the well. A sixth well, Wick 5, does not exist; however, AMEC located a well that was not previously
identified that is owned by Sawyer. That well was sampled for VOCs.

The treatment system and treatment system well pumps are in need of maintenance. During the
sampling event the treatment system was capable of only intermittent operations. While the wells
were pumping, significant quantities of air bubbles were observed in the treatment system piping,
which could affect EDB concentrations. MW-3, which uses an electric pump, was operatingand
producing water, but also produced a lot of air. MW-10, which uses an electric pump, could only
operate in short bursts (less than 10 seconds) before tripping the circuit; therefore purging was
minimal and samples could only be collected for VOCs. The pump in MW-24 was removed and this
well was sampled with a bailer.

The remaining treatment system wells (MW-20, MW-25, MW-26, and MW-27) are operated using
pneumatic pumps. These wells produced very little water and a significant amount of air. Although it is
not clear how they are related, the pneumatic wells appeared to produce slightly more water when
MW-3 was operating. In some cases, the samples had to be collected over an extended period
(hours) in order to produce enough volume to fill the jars. To assess the effects of the long sampling
time, duplicate samples were collected from MW-20, MW-26, and MW-27. The duplicate samples for
MW-26 and MW-27 were collected within 15-30 minutes of the original sample. The duplicate for
MW-27 showed good agreement with the original (relative percent difference (RPD) of 1%), while the
duplicate for MW-26 did not (RPD of 61%). Because of pumping difficulties and low water production
the duplicate for MW-20 was collected 2-3 hours after the original and the results showed poor
correlation (RPD of 182%). Where significant differences were observed in sample and duplicate
results, the higher value was used to contour EDB concentrations (Figure 4).

The potable water supply wells appeared to be in good condition.

2.3 SURFACE WATER SAMPLING

The SAP calls for sampling two surface water locations — the Flak Seep and the Boxelder Creek
Gaging Station. The Flak seep was dry during the 2012 sampling event and the Boxelder Creek
Gaging Station no longer exists. USFS requested that AMEC collect additional surface water
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samples from the seep points installed by Weston (SWSDO01 through SWSDO06) as well as two
downstream samples from Boxelder Creek (to be collected only if the seep points were sampled).
AMEC collected a seep sample from SWSDOL1 using a peristaltic pump; however the other seep
points were dry or could not be accessed (Table 2). Due to the low volume of water in SWSDO01, the
casing was purged and allowed to refill before the sample was collected. AMEC also collected a
surface water sample from Boxelder Creek on the east side of the FS 140 Rd bridge at the south
bank, located downstream of SWSDO01. Both samples were submitted for VOC analysis, including
EDB, by EPA Method 524.2.

3.0 FINDINGS

The groundwater flow and groundwater analytical results are discussed in the following subsections.

3.1 GROUNDWATER FLOW

Figure 3 shows the interpreted potentiometric surface map of groundwater beneath the site for
September 17, 2012. The groundwater contours are generally consistent with those observed during
the RI. Figure 3 depicts a groundwater high near the top of the hill, behind the work center (near MW-
20, MW-24, and MW-29) with groundwater flows moving toward the east and southeast. This
groundwater high is a consistent feature at the site.

3.2 GROUNDWATER ANALYTICAL RESULTS

Table 4 presents the analytical results. As shown, EDB was the only contaminant detected during this
monitoring round. No TPH, pesticides, or other VOCs were detected. EDB was detected in 20 of the
62 wells sampled. Figure 4 presents the EDB concentration contours for analytical results from the
2012 groundwater monitoring event. The contours show an elongated plume that extends from the
northwest to the southeast with the highest concentrations behind (west of) the Work Center, near
MW-24. EDB generally appears to be migrating to the southeast, with limited migration to the north
and east. Contours from the 2012 monitoring event are similar to those from March 2010, but show a
slightly narrower plume boundary.

3.2.1 Monitoring Well Pump & Treat System Results

EDB was detected in 12 of the 24 monitoring wells sampled (including treatment system wells) at
concentrations ranging from 0.087 pg/L (MW-22) to 86.2 pg/L (MW-24).

Field parameters indicate relatively high temperatures with an average of approximately 12 °C and a
range of 7.25 °C (MW-9) to 19.32 °C (MW-25). Site-wide pH values were near-neutral, ranging from
6.84 to 7.56 pH units. Conductivity ranged from 293 to 865 uS/cm. Dissolved oxygen concentrations
ranged from 1.11 to 4.99 mg/L, but ORP values were relatively low, ranging from -185 to +102 mV.
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Turbidity values were also relatively low (below 32 NTU). A summary of the field parameters is
provided in Table 3.

3.2.2 Domestic Well and Water Supply System Results

EDB was not detected in the four potable water supply wells, but was detected in 8 of the 34 domestic
wells sampled at concentrations ranging from 0.024 pg/L (Wick 4) to 0.729 pg/L (Scott).

Field parameters were not collected for active domestic wells, but were collected for the following
wells: Adams, Engstrom, Kaberna, Lattin 2, Nemo Volunteer Fire Department, Osland, and Scott.
Temperatures ranged from 7.95 to 11.43 °C and pH was near neutral, ranging from 6.80 to 7.12 pH
units. Conductivity ranged from 403 to 766 puS/cm, with the exception of the Engstrom well, which had
a conductivity of 4600 uS/cm. DO concentrations ranged from 0.53 to 7.45 mg/L. ORP was
depressed in the three wells measured (Adams, Osland, and Scott), ranging from -151.6 to -86.9 mV.
Turbidity was also relatively low (less than 36 NTU). A summary of the field parameters is provided in
Table 3.

3.3 SURFACE WATER ANALYTICAL RESULTS

Both the seep point (SWSDO01) and the sample from Boxelder Creek were non-detect for VOCs,
including EDB. There was not enough water in SWSDO1 to measure field parameters. In Boxelder
Creek the temperature was relatively high (15.69 °C), pH was slightly alkaline (8.46 pH units),
conductivity was relatively low (286 uS/cm), DO was high (12.3 mg/L), ORP was slightly depressed
(50.6 mV), and turbidity varied widely (105 to 1400 NTU).

3.4 DATA QUALITY/DATA VALIDATION

AMEC validated the laboratory data in accordance with the SAP. The analytical data submitted by
Mid Continent Testing Laboratories was 100 percent complete. The data usability is based on EPA’s
guidance documents. Few problems were identified, and analytical performance was generally within
specified limits. The data are acceptable and meet the project’s data quality objectives. A summary
of the data quality review is provided in Appendix D.
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APPENDIX B
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APPENDIX C

Laboratory Analytical Reports and Chain-of-Custody Records
























































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX D

Summary Data Quality Review
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