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Draft Work Plan: Phase | Investigation at Eustis, Nebraska

1 Introduction

The village of Eustis is located in the northeast corner of Frontier County, Nebraska
(Figure 1.1), near Interstate 80 and approximately 190 mi west of Lincoln. From 1950 to 1964,
the Commodity Credit Corporation (CCC), an agency of the U.S. Department of Agriculture
(USDA), operated a grain storage facility at the southeastern edge of Eustis. During this time,
commercial grain fumigants containing carbon tetrachloride were in common use to preserve
grain in storage. In July 2011, the Nebraska Department of Health and Human Services
(NDHHS) calculated a running annual average concentration of carbon tetrachloride in
groundwater from one of the Eustis public water supply wells (PWS 70-1) at 5.24 pg/L,
exceeding the maximum contaminant level (MCL) of 5.0 pg/L. The running average value was
calculated on the basis of results (4.01-6.87 pg/L) from four groundwater sampling events in
2011 for well PWS 70-1 (NDHHS 2011). On January 16, 2012, the village placed well
PWS 70-1 on backup/standby status for emergency use only (Village of Eustis 2012).

In March-July 2012, the Remediation Section of the Nebraska Department of
Environmental Quality (NDEQ) conducted a “desktop” pre-CERCLIS site screening assessment
(NDEQ 2012). In this assessment, the NDEQ (1) confirmed the location of the former
CCC/USDA grain storage facility in the southeastern part of Eustis; (2) determined that the
source of contamination (carbon tetrachloride and its breakdown product, chloroform) detected
in the public water supply wells is unknown; (3) requested sampling of groundwater in private
wells in the vicinity of the public supply wells, at the former Farmland Service Coop (currently
All Points Cooperative) property (where carbon tetrachloride was found in monitoring wells; see
details in Section 2), and at the former CCC/USDA facility; and (4) recommended further site
assessment (NDEQ 2012). On June 30, 2012, the CCC/USDA sampled 13 private wells for
carbon tetrachloride and chloroform analyses. No contamination was identified in the private
wells tested.

Because carbon tetrachloride found in well PWS 70-1 might be linked to historical use of
fumigants containing carbon tetrachloride at the former grain storage facilities at Eustis, and
because the former CCC/USDA grain storage facility is one of two grain storage facilities near
well PWS 70-1 (Figure 1.2), the CCC/USDA is proposing investigations (1) to delineate the
source and extent of the carbon tetrachloride contamination potentially associated with its former
facility, (2) characterize pathways and controlling factors for contaminant migration in the
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subsurface, and (3) establish a basis for estimating potential health and environmental risks. The
work will be performed in accordance with the Intergovernmental Agreement established
between the NDEQ and the Farm Service Agency of the USDA.

The site investigation at Eustis will be implemented in phases, so that data collected and
interpretations developed during each phase can be evaluated to guide the subsequent phase of
investigation effectively. This Work Plan identifies the specific technical objectives and defines
the scope of work proposed for the Phase | investigation by compiling and evaluating historical
data. The proposed investigation activities will be performed on behalf of the CCC/USDA by the
Environmental Science Division of Argonne National Laboratory. Argonne is nonprofit,
multidisciplinary research institute operated by UChicago Argonne, LLC, for the
U.S. Department of Energy.
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FIGURE 1.1 Location of Eustis, Nebraska.
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FIGURE 1.2 Locations of the former CCC/USDA facility, nearby agricultural business facilities, and public water supply wells.
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2 Background and Previous Studies

2.1 Site Background

2.1.1 Area Description

Eustis is a small village located in northeastern Frontier County, Nebraska, in Section 15,
Township 8 North, Range 24 West, approximately 10 mi south of Interstate 80. The village has
numerous small businesses and local agricultural services, including the Ag Valley Coop
(formerly the Farmers Cooperative Association) and the All Points Cooperative (illustrated in
Figure 1.2). The village also hosts the Eustis-Farnam public schools, a medical center, a library,
churches, recreation facilities, and an agricultural society. The state legislature designated Eustis
the Sausage Capital of Nebraska in 1893.

The 2010 Census recorded 401 residents in 205 housing units in the village of Eustis. The
village is served by a public water supply system that obtains its water from two groundwater
wells (PWS 70-1 and PWS 91-1) within the village limits (Figure 1.2). Well PWS 70-1 was
placed on backup/standby status for emergency use only in January 2012. The village is
governed by a mayor and a village council.

Two major agricultural service companies, the Ag Valley Coop and the All Points
Cooperative, are currently located along or adjacent to the railroad right-of-way (Figure 1.2). The
Ag Valley Coop at Eustis provides grain storage, management, and wholesale services. The All
Points Cooperative at Eustis mainly provides services associated with the supply of liquid
fertilizer, fuel, pesticides, seed, etc. The former CCC/USDA grain storage facility was located
across East Railroad Street from the northeastern corner of the All Points Cooperative property
(Figure 1.2). The former CCC/USDA property is currently owned by A & T Auto Repair.

2.1.2 Eustis Public Water Supply

The village of Eustis has had three public water supply wells (35-1, 70-1, and 91-1). Well
PWS 35-1, the oldest of these, was abandoned after PWS 90-1 was installed. After 1991, the
public water supply system was supported by wells PWS 70-1 and PWS 91-1 until January 2012.
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Wells PWS 70-1 and PWS 91-1 are approximately 3,300 ft apart. Well PWS 70-1 is
roughly 500 ft south of the Ag Valley Coop facility, while well PWS 91-1 is approximately
2,200 ft northwest of that facility (Figure 1.2). Because of several detections of carbon
tetrachloride at well PWS 70-1, resulting in a running average concentration of carbon
tetrachloride exceeding the MCL in 2011, this well has been on backup/standby status for
emergency use since January 2012. Currently, the village is planning to construct a new public
water supply well to support its only active well, PWS 91-1. The proposed location for the new
well is approximately 2,000 ft northwest of PWS 91-1, near the northwestern edge of the village.
The new well will provide a second active clean water source for the village.

Before the use of well PWS 70-1 was disconnected in 2012, wells PWS 70-1 and
PWS 91-1 were operated alternately, on a weekly or biweekly cycle (NDEQ 2012). Pumping
records for the past 15yr (Koch 2012) indicate a monthly average daily pumping volume
ranging from 57,000 gal in December 2011 to 568,000 gal in July 1997. Wells PWS 70-1 and
PWS 91-1 were both installed in the Ogallala aquifer, each with two screen intervals targeting
permeable sections at different depths. Well PWS 70-1 has a total depth of 320 ft, while
PWS 91-1 has a total depth of 380 ft. The pumping capacities are reported as 750 gpm for well
PWS 91-1 and 570 gpm for well PWS 70-1 (NDEQ 2012).

Groundwater from wells PWS 70-1 and PWS 91-1 was tested for volatile organic
compounds (VOCs) every year or two in 1990-2008 and has been tested quarterly since 2008.
The analytical results for carbon tetrachloride and chloroform are in Table 2.1. As of July 2012,
carbon tetrachloride had been detected in 17 of 21 sampling events for well PWS 70-1 (at
0.47-6.87 pg/L) and 6 of 15 sampling events for well PWS 91-1 (at 0.46-5.34 pg/L). The first
detections above 1.0 pg/L occurred on May 5, 2008, for well PWS 70-1 and on May 10, 2010,
for well PWS 91-1. Chloroform was found at a much lower, trace level in only a few sampling
events (< 1 pg/L, except for one result [1.46 pg/L] in January 2011 for well PWS 70-1).

Figure 2.1 illustrates the trend of carbon tetrachloride concentrations at well PWS 70-1
and their correlation with the well’s monthly pumping volumes in 2008-2012. Elevated carbon
tetrachloride concentrations appear to be associated primarily with relatively low monthly
pumping volumes (< 1.5 million gallons) in the winter (December and January) or abnormally
low pumping volumes in April 2008 (< 0.5 million gallons) and June 2011 (approximately
1 million gallons). This apparent inverse correlation between the concentration of carbon
tetrachloride and the pumping volume could result from many factors, such as the vertical and
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lateral configuration of the contaminant plume in groundwater, changes in the capture zone with
pumping rate, and variations in hydraulic conductivity within the aquifer. The results for well
PWS 91-1 show a similar correlation (not illustrated). In addition, the maximum concentration of
carbon tetrachloride for each year at well PWS 70-1 has shown a slightly increasing trend, from
approximately 4 pg/L (2008-2010) to roughly 7 pug/L (2011-2012; Figure 2.1).

2.1.3 Wellhead Protection Area for the Public Water Supply Wells

The NDEQ Wellhead Protection (WHP) Program has developed a wellhead protection
area (WHPA) for each public water supply system in Nebraska. In March 2011, the NDEQ
revised the WHPA map for the Eustis system. The revised WHPA map and data used to develop
the WHPA are in Appendix A.

In development of the WHPA for the Eustis public water supply system, the NDEQ
determined that the local groundwater flow is to the south-southwest, on the basis of water level
data collected from 55 water wells in the surrounding area. In addition, the NDEQ assumed
(1) that the aquifer has a thickness of 140 ft, hydraulic conductivity of 54.2 ft/day, and porosity
of 0.15 and (2) that two public water supply wells withdraw groundwater at constant rates of
34 gpm and 42 gpm, respectively, for 20 yr. The time-of-travel lines for water particles captured
by the pumping wells were created by using the U.S. Environmental Protection Agency (EPA)
Wellhead Analytic Element Model (WhAEM2000; EPA 2013). The WHPA was drawn slightly
larger than the 20-yr time-of-travel lines to allow for seasonal changes and some natural
variability in the aquifer (Appendix A).

The WHPA and the 20-yr time-of-travel lines derived by the NDEQ suggest that (1) all
of the former and current grain storage facilities are located within the WHPA upgradient of well
PWS 70-1; (2) some facilities and parts of facilities, including the western portion of the Ag
Valley Coop (formerly the Farmers Cooperative Association) grain storage facility and the
former CCC/USDA facility, are not within the estimated time-of-travel lines captured by the
pumping of well PWS 70-1; and (3) no known grain storage facility is located within the WHPA
upgradient of well PWS 91-1. As indicated by the NDEQ WHP Program, however, the predicted
WHPA is based on general, homogeneous assumptions and might not represent the actual
capture zones of pumping wells under site-specific pumping configurations in a heterogeneous
aquifer.
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2.2 Previous Investigations

Several sampling events and investigations have tested for the presence of VOCs in
groundwater at Eustis. The main investigation activities are as follows:

Investigations at a leaking underground storage tank (LUST) site on the
former Farmland Service Coop property in 1990-1995

« A pre-CERCLIS site screening assessment conducted by Ecology and
Environmental, Inc. (E&E), for the EPA in 1996

« Private well sampling conducted by Woodward Clyde for the CCC/USDA in
1997

o A pre-CERCLIS site screening assessment conducted by the NDEQ in March-
July 2012

« Private well sampling conducted by Argonne for the CCC/USDA in June
2012, 15 yr after the Woodward Clyde sampling

The results of the previous investigations are discussed below.

2.2.1 Investigations of a Leaking Underground Storage Tank Site on the Former Farmland Service
Coop Property in 1990-1995

In 1990, a problem with LUSTs was identified at the fuel service station formerly
operated by the Farmland Service Coop at the northeastern corner of the intersection of East
Railroad and Windom Streets (Figure 2.2). The property is currently owned by the All Points
Cooperative. This LUST site is across East Railroad Street from the former Farmers Cooperative
Association grain storage facility and about 800 ft west of the former CCC/USDA grain storage
facility. The fuel releases from the LUST site resulted in contamination of soil and groundwater
by petroleum constituents.
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2.2.1.1 GSI LUST Investigations in 1990-1991

In 1990, Geotechnical Services, Inc. (GSI), removed five underground storage tanks and
fuel lines and drilled one borehole (DH-1) to a depth of 110 ft in the excavation area. In 1991,
GSI conducted a hydrogeologic assessment on behalf of the property owner at that time (the
Farmland Service Coop). The assessment included soil sampling, installation of four additional
monitoring wells (DH-2 through DH-5), collection of groundwater samples from the monitoring
wells, and measurement of groundwater levels to determine the local flow direction.

Groundwater was encountered at approximately 105 ft below ground level (BGL), in a
losses (silt and silty clay) unit. The loess unit is considered a confining layer overlying a sand
and sandstone layer — the regional aquifer (Section 3) that provides water to the public water
supply wells. GSI (1991) reported groundwater flow in the loess unit generally toward the south-
southwest, with a gradient of approximately 0.003 ft/ft. GSI also determined a hydraulic
conductivity (K) value of 0.3 ft/day, on the basis of grain size analysis, and calculated a
groundwater seepage velocity of 0.7 ft/yr. Petroleum products (benzene, toluene, ethylbenzene,
and xylene [BTEX] and total recoverable petroleum hydrocarbon [TRPH]) in groundwater were
found primarily at monitoring well DH-1, in the excavation area (GSI 1991).

2.2.1.2 NDEQ LUST Investigation in 1992

In 1992, the LUST/ER Section of the NDEQ collected groundwater samples from four
monitoring wells (DH-2 through DH-5) for analyses for BTEX, TRPH, and VOCs as part of the
ongoing LUST investigations. The results indicated that no BTEX and TRPH were present above
the detection limit in the monitoring wells. However, carbon tetrachloride was detected at all
four monitoring wells (NDEQ 1992). The results for carbon tetrachloride and chloroform in
these monitoring wells are in Table 2.2.

The distribution of carbon tetrachloride in the NDEQ 1992 investigation is shown in
Figure 2.2. The highest concentration of carbon tetrachloride (383.6 pug/L) was found at well
DH-5, on the northern edge of the Ag Valley Coop (formerly the Farmers Cooperative
Association) grain storage facility (south of East Railroad Street). Lower concentrations were
found at well DH-2 (50.3 pg/L) and well DH-4 (68.7 pg/L). Wells DH-2 and DH-4 are located
along East Railroad Street, about 150 ft east of DH-5 and 100 ft west of DH-5, respectively. The
lowest concentration (5.1 pg/L) was found at DH-3, in the northern part of the service station
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(Figure 2.2). In addition, low levels of chloroform were detected at DH-5 (6.9 ug/L) and DH-4
(2.9 pg/L).

The NDEQ (1992) indicated that a potential source of contamination might exist in the
area of the Bellamy Elevator grain storage facility (currently owned by the Ag Valley Coop),
because “significant increases in the contamination levels of both analytes (carbon tetrachloride
and chloroform) were noted in the monitoring well (DH-5) nearest to the facility.” The
representatives from the LUST/ER Section of the NDEQ expected that higher concentrations of
carbon tetrachloride and chloroform would migrate to greater depths in the aquifer, potentially
impacting downgradient municipal wells, and that the shallow LUST monitoring wells were
unsuitable to address these contaminants (NDEQ 1992). Forwarding the report to the NDEQ’s
CERCLA Section for follow-up and continued investigation was recommended. However, no
data and documents have been located indicating that any follow-up investigation has been
conducted to date.

2.2.1.3 GSI LUST Investigation in 1995

In April 1995, at the request of the NDEQ, GSI collected groundwater samples from five
monitoring wells (DH-1 through DH-5) for BTEX and TRPH analyses. BTEX and TRPH were
detected only at well DH-1, indicating that the fuel contaminants are limited to the excavation
area, with no measurable downgradient migration (GSI 1995).

All five monitoring wells (DH-1 through DH-5) were abandoned by GSI in 2006, as
documented in a letter to the NDEQ (GSI 2006).

2.2.1.4 Interpretation of LUST Investigation Results: Possible Source of Carbon
Tetrachloride Contamination

On the basis of the GSI (1991) hydrogeologic assessment for the LUST site, carbon
tetrachloride contamination detected in groundwater from monitoring wells DH-2 through DH-5
indicates a local source south of the service station. This interpretation is based on the following
observations:
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« Carbon tetrachloride is present within the saturated losses unit, a leaky
confining layer overlying the regional aquifer unit that provides groundwater
to the public water supply wells.

« Lateral migration of carbon tetrachloride in the saturated losses unit is limited,
because the hosting unit has low hydraulic conductivity (0.3 ft/day) and
groundwater seepage velocity (0.7 ft/y) values.

« The leaky confining layer, because of its configuration and properties, is more
likely to provide pathways for vertical migration than for lateral movement.

« The distribution of carbon tetrachloride suggests that the source of
contamination is close to well DH-5, south of East Railroad Street and on the
Ag Valley Coop grain storage facility.

o The limited extent of BTEX and TRPH identified in the series of sampling
events in 1990-1995 confirmed that the lateral migration of contaminants in
the losses unit was minimal.

2.2.2 E&E Pre-CERCLIS Site Screening Assessment for the EPA in 1996

At a request of the EPA (Region VII Site Assessment and Cost Recovery Branch), E&E
investigated 31 sites in Nebraska to determine whether groundwater was impacted by grain
fumigants associated with past operations at former CCC/USDA facilities (E&E 1996). The
former Eustis facility was investigated under this program in 1996.

Prior to its field visit and groundwater sampling for the site screening assessment, E&E
identified the former CCC/USDA facility at Eustis as a site with four large grain bins on the
former Farmers Cooperative Association property. An attempt to confirm the presence of the
former CCC/USDA facility at this location was unsuccessful. During the field visit, E&E
identified four private wells immediately outside the Eustis village limits; the drinking water
supply for all residents within the village is provided by the public water supply system. The
depths of three of the private wells were reported as 175-250 ft; the depth of one well was
unknown. E&E collected groundwater samples from the four private wells for VOCs analysis.



Eustis, Nebraska, Phase | Work Plan 2-8
Version 01, 04/29/13

No VOCSs were found in any of these wells above the detection limits (E&E 1996). The
locations of the four private wells sampled in 1996 (Betz, Brockmeier [now Bromander],
Easterday, Hoselton) are shown in Figure 2.3. The results are summarized in Table 2.3.

2.2.3 Woodward Clyde Private Well Sampling for the CCC/USDA in 1997

In November 1997, Woodward Clyde conducted groundwater sampling for the
CCC/USDA in private wells near the former CCC/USDA facility. Eight private wells were
identified and sampled for VOCs analysis. No carbon tetrachloride or chloroform was present at
any of these private wells above the detection limits (Woodward Clyde 1997). The eight water
wells tested in 1997 included two of the wells sampled by E&E for the EPA in 1996
(Brockmeier/Bromander and Hoselton), as well as the Earhart, V. Hueftle, H. Koch/K. Koch,
Laier, Roether/Ringenburg, and Strombaugh wells. All eight of the wells sampled in 1997 are
located outside the Eustis village limits (Figure 2.3). All eight were resampled by Argonne for
the CCC/USDA in 2012 (Section 2.2.5), though the ownership of some wells had changed. The
results are in Table 2.3.

2.2.4 NDEQ Pre-CERCLIS Site Screening Assessment in March-July 2012

In July 2011, the NDHHS determined that groundwater from well PWS 70-1 had a
running annual average concentration of carbon tetrachloride above the MCL, resulting in
noncompliance of the public water supply system with state regulations. In response to the
violation of state regulations at well PWS 70-1, the NDEQ started a “desktop” pre-CERCLIS site
screening assessment in March 2012.

During this assessment, the NDEQ Remediation Section compiled all data and documents
associated with the village public water supply wells, previous surveys, historical sampling
events and investigations, and deeds and leasing information for the former CCC/USDA
property. The NDEQ concluded that the source of the carbon tetrachloride and chloroform
contamination detected in the public wells is unknown and that further site investigation is
warranted (NDEQ 2012).

In its assessment, the NDEQ (2012) also confirmed the location of the former
CCC/USDA grain storage facility in the southeastern part of Eustis and stated that the
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contamination detected in the public water supply wells and the monitoring wells at the All
Points Cooperative (formerly Farmland Service Coop) service station is hydraulically
downgradient from the former CCC/USDA grain storage facility.

In May 2012, the NDEQ requested the CCC/USDA to conduct another sampling event
for the private wells that had been sampled for the CCC/USDA by Woodward Clyde in 1997.
The groundwater sampling for the identified private wells was performed in June 2012, as
discussed below.

2.2.5 Argonne Private Well Sampling for the CCC/USDA in June 2012

In June 2012, Argonne, on behalf of the CCC/USDA, contacted the village and identified
13 private wells located immediately outside the village limits, within 1 mi of the former
CCC/USDA facility. The locations of these private wells are shown in Figure 2.3. Some of the
wells had been sampled by E&E for the EPA in 1996 (Section 2.2.2) and/or by Woodward Clyde
for the CCC/USDA in 1997 (Section 2.2.3).

The groundwater samples collected from 13 private wells in 2012 were analyzed for
VOCs. No carbon tetrachloride or chloroform was detected above the detection limits. The
results are listed in Table 2.3 and illustrated in Figure 2.3.

2.3 Geologic and Hydrogeologic Setting

The area around Eustis lies within the Nebraska loess plain — originally a smooth,
extensive, loess-mantled upland plain that was later dissected by Muddy, Deer, Medicine, and
Plum Creeks and their tributaries (SCS 1974). Muddy, Deer, and Medicine Creeks drain to the
Republican River to the south, while Plum Creek drains to the Platte River to the north
(Figure 1.1). The surface topography in the area is typically characterized by flat-topped
remnants of upland plain, separated by deep, steep-sided drainage tributaries (Figure 2.4).

The village of Eustis is located within the drainage valleys of Plum Creek, which drain
initially to the east-southeast and ultimately to the Platte River to the north. The land surface
elevations in the village of Eustis range from 2,600 ft to 2,660 ft above mean sea level (AMSL).
The moderately dissected flat-topped upland plains (> 2,700 ft AMSL) border the drainage
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valley to the north and south, resulting in local relief of 40-100 ft (Figure 2.4). The area is well
drained, and surface runoff is rapid. Because the drainage valley does not cut into the major
aquifer in the area (> 200 ft deep beneath the upland plains), Plum Creek in the vicinity of Eustis
has intermittent flow and apparently receives no groundwater discharge. Thus, the groundwater
flow pattern in the area is not controlled by local topographic variations or the presence of local
stream networks.

2.3.1 Regional Geology and Hydrogeology

The subsurface geologic materials in Frontier County consist mainly of the following, in
ascending order: (1) Niobrara Formation of late Cretaceous age, including chalk, limestone, and
shale; (2) Ogallala Group of Tertiary age developed on the eroded Niobrara Formation surface,
with poorly sorted coarse rock debris; and (3) a thick layer of Pleistocene loess mantling the
entire area, with alluvial deposits in a few stream floodplains.

The basal Niobrara Formation consists of argillaceous chalk, limestone, and shale. The
chalk is medium gray to white, interbedded with thin layers of chalky shale, while the limestone
is light gray to medium gray and yellowish gray, interbedded with medium gray chalky shale.
The active mountain building to the west marks the end of Cretaceous time. Periodic uplifting
resulted in periods of erosion, deposition, and stability during the Tertiary.

The Ogallala Group (Pliocene epoch) above the Niobrara Formation typically forms
major deposits (broad fans of rock debris) derived from the western mountains that encroached
on the area during a fairly long period of erosion and valley formation across Nebraska. The
Ogallala Group is composed of inter-fingered, fine- to coarse-grained, poorly sorted, arkosic,
fluvial deposits of light gray, light olive-gray, and grayish green, calcareous silt and sand. These
deposits are locally poorly consolidated conglomerate, sandstone, and siltstone. Because
individual beds are generally not extensive, correlations from place to place cannot be predicted
on the basis of lithology (Johnson 1960).

Overlying the Ogallala Formation are Pleistocene and recent deposits, which mainly
consist of loess that mantles most of the area. Loess deposits can be further subdivided as the
Loveland Formation and the Peorian loess in Nebraska, correlating with glaciation stages
(Johnson 1960). The Loveland Formation, of eolian origin, consists of reddish brown calcareous
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silt with minor amounts of sand and clay and covers both the drainageways and low divides. The
overlying light brown to nearly white Peorian loess contains nodular calcareous concretions and
mantles most of the area. Some alluvial deposits are found along a few drainage valleys, such as
the floodplains along Medicine Creek in western Frontier County.

The Ogallala Group and the overlying Quaternary alluvial deposits (mainly in the
valleys) constitute a major aquifer in the area. The aquifer is confined by the underlying Niobrara
chalk and shaly limestone and overlain by a thick loess mantle (Pleistocene). The thickness of
the aquifer may exceed 500 ft in the area. The regional groundwater levels in the aquifer indicate
a groundwater divide oriented in the northwest-southeast direction near the Eustis area.
Groundwater flows to the north or northeast, toward the Platte River, as well as to the south or
southeast, to the Republican River. Because the topographic and groundwater divides do not
coincide, groundwater in northeastern Frontier County and northern Gosper County flows to the
Republican River to the south, whereas surface runoff in the same area moves toward the Platte
River to the north.

Chemically, groundwater from the major aquifer in the area is of the calcium bicarbonate
type. The hardness of the groundwater is about 300 mg/L (classified as very hard).

2.3.2 Local Geology and Hydrogeology

Geologic and hydrogeologic information for the local Eustis area was obtained from state
test hole records and water well registration records. In the vicinity of Eustis, two test holes were
identified: 22-H-78 and 54-A-48 (Figure 2.4). Test hole 22-H-78, 3.5 mi northwest of Eustis, has
a total depth of 680 ft and penetrates the entire Ogallala Group to the top of Niobrara Formation,
at the base of the regional aquifer. Test hole 54-A-48 is about 2.5 mi east of Eustis and has a
shallower depth of 485.7 ft BGL, penetrating to the middle of the Ogallala Group.

Within 1 mi of wells PWS 70-1 and PWS 91-1, records for 19 wells were found,
including 5 irrigation wells, 5 abandoned monitoring wells, 4 domestic wells, 3 livestock wells,
and 2 heat pump/exchange wells. The locations of these wells are shown in Figure 2.4. The
depths of the private water wells range from 205 ft to 360 ft BGL, reaching the upper part of the
regional major aquifer (Ogallala Group). The five LUST monitoring wells were much shallower
than the groundwater production wells, with depths of 113 ft BGL (within the loess unit). Two
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heat pump/exchange wells also penetrate to shallow depths of 180-200 ft BGL, near the top of
Ogallala aquifer.

To illustrate the configuration of local geologic and hydrogeologic units, two geologic
cross sections were constructed by using geologic logs from the two test holes and lithologic
descriptions of selected private water wells and monitoring wells within 1 mi of the public water
supply wells. In addition, a few private water wells between the test holes and within 1 mi of the
public wells were used to fill gaps in the cross sections. Locations of all test holes and wells used
to construct the cross sections are shown in Figures 2.4 and 2.5. Individual logs are in
Appendix B.

Cross section A-A' (Figure 2.6) extends for approximately 6.5 mi from west to east,
connecting test holes, local private water wells, and the Eustis public water supply wells
(Figure 2.4). North-south cross section B-B' (Figure 2.7) illustrates details of local geology along
a line from a local water well at the northern edge of Eustis to a well about 1 mi south of the
village (Figure 2.5).

The interpretations presented in cross sections A-A' and B-B' indicate three local
geologic units in descending order: (1) an undifferentiated Quaternary eolian loess unit (silt and
clay), with a thickness of 150-260 ft; (2) the Ogallala Group (silt, sand, and sandstone), with
increasing thickness toward the upland (450 ft at test hole 22-H-78); and (3) the Niobrara
Formation chalk (Figures 2.6 and 2.7). The local major aquifer consists primarily of the Ogallala
Group and contains alternating beds of silt, sand, sand and gravel, and sandstone. Within the
aquifer, beds of coarse-grained deposits (e.g., sand and gravel) are permeable intervals that are
often targeted for placement of well screens to extract water. The heterogeneity within the
Ogallala Group indicates that the permeable beds change in short distances, so that no apparent
lateral correlations can be used for predictions from one well to another. The aquifer is confined
by the overlying Quaternary loess unit at the top and the underlying Niobrara chalk at the
bottom. Water levels measured at all wells are above the top of the aquifer, confirming that the
aquifer is under confined conditions.

In developing the WHPA for the Eustis public water supply system, the NDEQ WHP
Program collected water level data from 55 water wells in the vicinity of Eustis and determined a
general groundwater flow direction to the south-southwest in the Ogallala aquifer. More detailed
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measurements are needed to identify the groundwater flow patterns near the former CCC/USDA
facility and well PWS 70-1, with and without stress from pumping wells in the area.

The 1991 GSI investigation for the service station LUST site at the All Points
Cooperative (formerly Farmland Service Coop) property characterized the loess unit to a depth
of 113 ft (monitoring well DH-5). The results of grain size analysis suggested a low hydraulic
conductivity of 0.3 ft/day. The loess unit apparently serves as a leaky confining layer for the
underlying Ogallala aquifer. The lateral groundwater movement within the saturated loess unit is
estimated to be very small (0.7 ft/yr) (GSI 1991). However, the loess unit may provide vertical
migration pathways allowing water to move downward into the underlying Ogallala aquifer.

2.4 ldentification of Potential Contaminant Source Areas

Carbon tetrachloride contamination previously found in soil and groundwater in a
number of rural communities in Nebraska has been determined to be related to grain storage
operations at former CCC/USDA and commercial/private grain storage facilities that were active
during the 1950s to 1970s. On the basis of results for public water supply well sampling and
previous investigations (Section 2.3), carbon tetrachloride contamination has been identified in
groundwater at three locations at Eustis, as follows:

1. Carbon tetrachloride contamination in the Ogallala aquifer groundwater at
well PWS 70-1, at a running annual average concentration of 5.24 pg/L
(> MCL), as calculated by the NDHHS in 2011.

2. Carbon tetrachloride contamination occasionally detected below or near the
MCL in the Ogallala aquifer groundwater at well PWS 91-1.

3. High concentrations of carbon tetrachloride contamination in groundwater (up
to 383.6 pg/L) in the saturated loess unit, a leaky confining layer overlying the
Ogallala aquifer near the service station that was the site of LUST
investigations in 1990-1995.

To identify potential source areas that likely contribute to groundwater contamination at
these three locations, Argonne conducted a property document search, collected community
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information, and analyzed historical aerial photographs. This section presents the results of the
combined analyses of all documentation available to the public.

Through a review of historical aerial photographs taken in 1958, 1965, and 2010 and
local community information, two types of grain storage facilities were identified at Eustis.
These are (1) the former CCC/USDA grain storage facility near the southeastern edge of Eustis
and (2) multiple private grain storage facilities along the railroad right-of-way, west of the
former CCC/USDA facility.

The historical ownership of the former CCC/USDA grain storage property was
determined on the basis of documents acquired from the Frontier County Courthouse in
Stockville, Nebraska. A summary of these historical ownership and property records is in
Appendix C, Table C.1. The available property records are also reproduced in Appendix C.

Information on historical ownership of private grain storage properties on the railroad
right-of-way was not available at the courthouse but was obtained from a village centennial
history publication (Village of Eustis 1986).

2.4.1 Former CCC/USDA Grain Storage Facility

The former CCC/USDA facility was located north of the railroad right-of-way along East
Railroad Street, at the southeastern edge of the village. A two-acre parcel on the southeastern
corner of an eight-acre property was leased to the CCC/USDA by F.W. Volkman in June 1950
for five years. The lease was renewed three times, with five-year lease terms, in September 1954,
September 1959, and March 1964. In October 1964, the lease was terminated, and the property
was released back to Fred and Grace Volkman (Appendix C). Historical aerial photographs show
grain storage activities on the former CCC/USDA facility that are consistent with the lease
terms. The 1958 aerial photograph shows 2 Quonsets and 1 storage building (north of the
Quonsets) on the eastern part of the leased property and 10 circular bins, 20 ft in diameter, on the
western part (Figure 2.8). By 1965, all traces of the circular bins and the storage building had
been removed from the former CCC/USDA facility, but the 2 original Quonsets remained on the
property (Figure 2.9).
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The capacity of the grain storage structures on the former CCC/USDA facility is
estimated as follows: (1) 80,000 bushels for the 2 Quonsets (40 ft by 100 ft; 40,000 bushels each)
and (2) 32,500 bushels for the 10 bins (20 ft in diameter; 3,250 bushels each). The estimated total
capacity for grain storage at the former CCC/USDA facility is therefore 112,500 bushels if fully
utilized. Detailed data on total yearly usage are unavailable.

The Volkman property that was leased to the CCC/USDA in 1950-1964 was
subsequently conveyed through several owners (Grabenstein, Johnson [owner of Hi-Line
Implement], Hi-Line Implement [John Deere dealership], and Schurr) to Eustis Ag and Auto,
Inc., in 1993. In 2006, the property was conveyed to the current owner, A&T Repairs, Inc.
(Appendix C).

On the basis of the groundwater flow direction in the Ogallala aquifer, as determined by
the NDEQ WHP Program, the potential of the former CCC/USDA facility to be a source area for
the three currently identified locations of groundwater contamination (Section 2.4) is as follows:

1. Medium potential to be a source area for contamination at well PWS 70-1.
The former CCC/USDA facility is located in a general area that is
hydraulically upgradient from the groundwater contamination identified in the
Ogallala aquifer at well PWS 70-1. However, the former facility is not directly
within the capture zone of pumping at well PWS 70-1, as predicted by the
NDEQ WHP Program (Appendix A).

2. Low potential to be a source area for contamination at well PWS 91-1. The
former CCC/USDA facility is not located in a general area that is
hydraulically upgradient from the groundwater contamination identified in the
Ogallala aquifer at well PWS 91-1 under ambient groundwater conditions.
The radius of influence of pumping at well PWS 91-1 would not be expected
to extend 3,500 ft southeast to the former CCC/USDA facility.

3. Low potential to be a source area for contamination at the LUST monitoring
wells. Groundwater contamination identified in the loess unit near the LUST
investigation site is 800 ft away from the former CCC/USDA facility, and
lateral contaminant migration in the low-permeability loess unit is expected to
be extremely slow (0.7 ft/yr; Section 2.2.1.4).
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2.4.2 Private Grain Storage Facilities

Private grain storage facilities are located primarily on the railroad right-of-way. These
facilities, developed over several decades, were operated by businesses including Bellamy
Elevator, Inc., Farmers Cooperative Association, Morrison-Gregg-Mitchell Elevator,
Gengenbach Elevator, and the Ag Valley Coop.

The 1958 aerial photograph (Figure 2.8) shows that Bellamy Elevator operated a facility
on the right-of-way east of Main Street, including 3 flat storage buildings (200,000 bushels
each), 20 storage bins (20 ft in diameter) surrounding the flat storage buildings, and 10 storage
bins on the north side of the right-of-way. The estimated grain storage capacity at the Bellamy
Elevator was about 700,000 bushels. At the same time, the Farmers Cooperative Association
operated 1 flat storage building (200,000 bushels) on the railroad right-of-way, west of Main
Street (Village of Eustis 1986). The Morrison-Gregg-Mitchell Elevator managed a small grain
storage facility, including 2 bins (25 ft in diameter) and a wooden elevator, northeast of the
Bellamy Elevator facility on the railroad right-of-way. The combined private grain storage
capacity in 1958 approached 1 million bushels.

The 1965 aerial photo (Figure 2.9) indicates that the Farmers Cooperative Association
had added a new office and a new concrete elevator (250,000 bushels) north of its flat storage
building (west of Main Street). These structures were built in 1961 and 1963, respectively
(Village of Eustis 1986). On the Bellamy Elevator facility, 7 bins (20 ft in diameter) had been
added east of the easternmost flat storage building. The 7 bins could have been moved from the
former CCC/USDA facility after termination of that operation in 1964. The combined private
grain storage capacity in 1965 was more than 1.2 million bushels.

In 1978, the Farmers Cooperative Association built a grain-handling facility with 4 large
metal bins (315,000 bushels). In 1980-1985, the Gengenbach Elevator purchased and operated
the former Morrison-Gregg-Mitchell Elevator facility (Village of Eustis 1986). In the 1990s-
2000s, most of the private grain storage facilities were owned by the Farmers Cooperative
Association (red outlines in Figure 2.10). The exceptions are (1) the easternmost flat storage
building owned by Bellamy Elevator at the time of the 1990-1995 LUST investigations and
currently owned by All Points Cooperative (blue outlines in Figure 2.10) and (2) the former
Gengenbach Elevator facility, now owned by Rick Dunbar (green outlines in Figure 2.10). On
April 1, 2013, the Farmers Cooperative Association merged with the Ag Valley Coop.
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As shown in Figures 2.8, 2.9, and 2.10, all major historical private grain storage activities
in Eustis were conducted on the railroad right-of-way. A review of deed records obtained at the
Frontier County Courthouse determined that the railroad and its right-of-way at Eustis were
owned by the Chicago, Burlington, and Quincy Railroad Company in 1909. In 1996, the railroad
property was conveyed through the Burlington Northern Railroad Company to a third entity,
Nebraska, Kansas, and Colorado Railnet, Inc.

On the basis of the groundwater flow direction in the Ogallala aquifer determined by the
NDEQ WHP Program and the locations of the various facilities, the potential of the private grain
storage facilities to be source areas for the three locations of groundwater contamination
(Section 2.4) is as follows:

1. High potential to be source areas for contamination at well PWS 70-1. All
private grain storage facilities are located in a general area that is
hydraulically upgradient from the groundwater contamination identified in the
Ogallala aquifer at well PWS 70-1. Parts of some of the private grain storage
facilities lie directly within the capture zone of pumping at well PWS 70-1, as
predicted by the NDEQ WHP Program (Appendix A).

2. Low potential to be source areas for contamination at well PWS 91-1. The
private grain storage facilities are not located in a general area that is
hydraulically upgradient from the groundwater contamination in the Ogallala
aquifer at well PWS 91-1 under ambient groundwater conditions. The radius
of influence of pumping at well PWS 91-1 would be unlikely to extend
2,200 ft south-southeast to these facilities.

3. High potential to be a source area for contamination at the LUST monitoring
wells. The highest groundwater contamination (383.6 pg/L) in the loess unit at
well DH-5 was found on the northern part of the former Bellamy Elevator
grain storage facility, where 10 grain bins and 1 elevator were located in 1958
and subsequently (Figures 2.8 and 2.9)
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2.5 Summary

2-18

The main findings from this review and evaluation of background information, results of
previous investigations, and historical documents are summarized as follows:

Groundwater contamination associated with grain fumigation at Eustis was
identified at three locations: well PWS 70-1, well PWS 91-1, and the LUST
monitoring wells. Characteristics of the identified contamination are as
follows:

Well PWS 70-1. Carbon tetrachloride was detected (0.47-6.87 pg/L) in
groundwater from the Ogallala aquifer (screen intervals at 194-204 ft BGL
and 284-304 ft BGL). In 2011, the running annual average concentration
of carbon tetrachloride reached 5.24 pg/L, exceeding the MCL. Historical
data (2008-2012) show an inverse correlation between carbon
tetrachloride concentration and monthly pumping volume.

Well PWS 91-1. Carbon tetrachloride was occasionally (6 of 15 sampling
events) detected at low levels in groundwater from the Ogallala aquifer
(screen intervals at 270-280 ft BGL and 350-380 ft BGL). To date, the
running annual average concentration has been below the MCL.

Monitoring wells DH-2 through DH-5. In 1992, carbon tetrachloride was
detected (5.1-383.6 pg/L) in groundwater from the saturated loess unit
(screen interval at 98-113 ft BGL) overlying the Ogallala aquifer. The
distribution of concentrations suggests that the potential source of
contamination is close to well DH-5, south of East Railroad Street and on
the northern part of the former Bellamy Elevator grain storage facility
(presently the Ag Valley Coop. grain storage facility).

Carbon tetrachloride and chloroform were not detected in any private water
wells in the vicinity of Eustis, including 4 wells tested by E & E for the EPA
in March 1996, 8 wells sampled by Woodward Clyde for the CCC/USDA in
November 1997, and 13 wells tested by Argonne for the CCC/USDA in June
2012.
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« The local geologic sequence, in descending order, consists of (1)an
undifferentiated loess unit (silt and clay) with a thickness of 150-260 ft;
(2) the Ogallala Group (alternating beds of silt, sand, sand and gravel, and
sandstone) with increasing thickness (up to 450 ft) toward the upland; and
(3) the Niobrara chalk and limestone.

« Locally, the principal water-producing unit is the Ogallala aquifer, which is
confined by the overlying Quaternary loess unit and the basal Niobrara chalk.
The NDEQ WHP Program suggests, on the basis of regional information, that
the Ogallala aquifer exhibits a hydraulic conductivity of 54 ft/day and that
groundwater flows south-southwest.

« The loess unit, a leaky confining layer overlying the Ogallala aquifer, might
be saturated near its lower or bottom part (~ 100 ft). The saturated loess unit
has low hydraulic conductivity (0.3 ft/day), and lateral groundwater
movement within the unit is about 0.7 ft/year, as measured at the LUST site.

« Well PWS 70-1 was removed from general service and was placed on
backup/standby status for emergency use only in January 2012. The village of
Eustis is currently using only well PWS 91-1 for its public water supply
system and recently conducted a test at a potential new public well location
approximately 2,000 ft northwest of PWS 91-1, near the northwestern edge of
the village.

« Sources of elevated carbon tetrachloride contamination at well PWS 70-1 and
monitoring wells are possibly associated with the nearby historical grain
storage operations. Sources of the carbon tetrachloride detected occasionally
at well PWS 91-1 are unknown. The known historical grain storage operations
were located more than 2,000 ft from well PWS 91-1, outside the upgradient
part of the PWS 91-1 WHPA, as defined by the NDEQ WHP Program.

« Two types of grain storage facilities are identified as potential source areas of
groundwater contamination associated with historical grain fumigation, as
follows:
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The former CCC/USDA grain storage facility, located north of the railroad
right-of-way along East Railroad Street, at the southeastern edge of the
village. In 1950-1964, this facility operated 2 Quonsets and 10 bins (20 ft
in diameter), with an estimated storage capacity of 112,500 bushels. This
facility is located in a general area that is hydraulically upgradient from
the groundwater contamination in the Ogallala aquifer identified at well
PWS 70-1, even though it is not directly within the capture zone of
pumping at well PWS 70-1, as predicted by the NDEQ WHP Program
(Appendix A). There is little potential for the CCC/USDA facility to be a
source for the contamination in the saturated loess unit at the LUST
monitoring wells.

Various historical private grain storage facilities, located mainly on the
railroad right-of-way and owned by companies including the Bellamy
Elevator, the Farmers Cooperative Association, the Morrison-Gregg-
Mitchell Elevator, and the Gengenbach Elevator. The combined private
grain storage capacity approached 1 million bushels in 1958 and exceeded
1.2 million bushels in 1965. Parts of some of these private facilities are
located within the capture zone of pumping at well PWS 70-1, as
predicted by the NDEQ WHP Program. The northern part of the former
Bellamy Elevator (now the Ag Valley Coop) is near the LUST site and is a
possible source contributing to contamination in the saturated loess unit at
well DH-5.
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TABLE 2.1 Analytical results for groundwater samples collected from
public water supply wells in 1990-2012.

Concentration (ug/L)

Sampling Carbon
Well Date and Time Sample Tetrachloride Chloroform

70-1 6/1/99 P8067-78 0.47 ND (0.4)
70-1 6/17/02 P20240-67 ND (0.5) ND (0.5)
70-1 5/9/05 P27460-64 ND (0.5) ND (0.5)
70-1 5/5/08 P33983-63 35 ND (0.5)
70-1 5/19/08 P34246-42 2.3 ND (0.5)
70-1 7/7/08 P34392-6 1.8 ND (0.5)
70-1 10/6/08 P35283-6 1.17 ND (0.5)
70-1 1/12/09 P35776-6 4.11 ND (0.5)
70-1 4/7/09 P36163-6 ND (0.5) ND (0.5)
70-1 7/6/09 P36610-4 ND (0.5) ND (0.5)
70-1 10/5/09 P37343-6 0.95 ND (0.5)
70-1 1/4/10  14:10 P37875-6 3.88 0.59
70-1 4/19/10 13:25 12073 1.93 ND (0.5)
70-1 7/6/10  13:30 31379 2.01 ND (0.5)
70-1 10/4/10 14:35 54298 3.02 ND (0.5)
70-1 1/11/11 14:30 68052 4.55 0.58
70-1 5/23/11 14:30 85780 5.51 0.6
70-1 6/9/11  13:35 112659 6.87 0.6
70-1 7/11/11  14:55 116630 4.01 0.621
70-1 10/3/11 14:10 133949 2.62 ND (0.5)
70-1 1/9/12  13:15 151768 6.87 1.46
91-1 3/19/01 P17779-12 0.46 0.56
91-1 2/24/04 P24830-14 ND (0.5) ND (0.5)
91-1 5/14/07 P31814-15 ND (0.5) ND (0.5)
91-1 5/10/10 14:00 12075 4.65 0.69
91-1 5/26/10 15:30 27741 ND (0.5) ND (0.5)
91-1 9/20/10 13:30 51396 3.32 ND (0.5)
91-1 10/4/10 14:10 54299 ND (0.5) ND (0.5)
91-1 1/11/11 14:10 68051 4.28 0.59
91-1 5/23/11  8:30 85779 ND (0.5) ND (0.5)
91-1 7/11/11 15:15 116629 0.59 ND (0.5)
91-1 10/3/11 13:15 133948 ND (0.5) ND (0.5)
91-1 1/9/12  13:45 151767 5.34 0.51
91-1 1/30/12 15:10 158151 ND (0.5) ND (0.5)
91-1 4/2/12  13:45 166166 ND (0.5) ND (0.5)
91-1 7/9/12  13:18 184528 ND (0.5) ND (0.5)
Paint of Entry 8/22/90 1030V ND (0.4) ND (0.1)
Point of Entry 8/22/90 1031V ND (0.4) ND (0.1)
Point of Entry 4/20/93 6454V ND (0.4) ND (0.1)
Point of Entry 4/20/93 6455V ND (0.4) ND (0.1)
Point of Entry 7/13/94 268VA ND (0.4) 0.7
Point of Entry 3/7/95 9375V ND (0.4) ND (0.1)
Point of Entry 2/5/97 15791349 ND (0.4) ND (0.1)
Paint of Entry 8/18/98 P20405-2 ND (0.4) ND (0.1)

Source of data: NDEQ public water supply database online (http://sdwis-

dhhs.ne.gov:8000/DWW/index.jsp, Water System No. NE3106301).
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TABLE 2.2 Analytical results from the previous investigation at the LUST site near the
private grain storage facilities along the railroad right-of-way.

Concentration (ug/L)

Sample Sample Depth? Carbon Methylene
Location Sample Date (ft BGL) Tetrachloride  Chloroform Chloride
DH-2 CE92-10-1  10/13/92 104-113 50.3 3 2.3Ub
DH-3 CE92-10-6  10/13/92 105-113 5.1 18U 23U
DH-4 CE92-10-5  10/13/92 105-113 68.7 2.9 23U
DH-5 CE92-10-3  10/13/92 104-113 322.2 7.6 23U
DH-5 CE92-10-4  10/13/92 104-113 383.6 6.9 23U

2 The sample depth is estimated on the basis of the interval between the water level in the well and
the bottom of the well screen. The water level is below the top of screen, which is at about 98 ft

BGL.

b Qualifier U indicates that the constituent was not detected at the specified detection limit.

Source of data: NDEQ (1992).
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TABLE 2.3 Analytical results for groundwater samples collected from private wells.
Concentration (ug/L)
Sample
Sample Depth@ Carbon Methylene
Location Sample Date (ft BGL) Tetrachloride  Chloroform Chloride
Private well sampling in March 1996 by E&EP
Betz CU107-016 3/6/1996 Unknown ND¢ ND ND
Brockmeierd  cu107-018 3/6/1996 Unknown ND ND ND
Easterday CuU107-017 3/6/1996 Unknown ND ND ND
Hoselton CU107-015 3/5/1996 Unknown ND ND ND
Private well sampling in November 1997 by Woodward Clyde®
Brockmeierd  ESDWO05 11/12/1997  Unknown ND ND -
Earhart ESDWO06 11/12/1997  Unknown ND ND -
Hoselton ESDWO04 11/12/1997  Unknown ND ND -
V. Hueftle ESDWO03 11/12/1997  Unknown ND ND -
H. Kochf ESDWO02 11/12/1997  Unknown ND ND ND
Laier ESDWO07 11/12/1997  Unknown ND ND ND
Roetherd ESDWO1 11/12/1997  Unknown ND ND ND
Strombaugh ESDWO08 11/12/1997  Unknown ND ND ND
Private well sampling in July 2012 by Argonne
Betz ESBetz-W-34082 712/2012 Unknown ND ND ND
Bromander ESBromander-W-34075 71212012 Unknown ND ND ND
Deterding ESDetering-W-34073 71212012 Unknown ND ND ND
Earhart ESEarhart-W-34074 71212012 Unknown ND ND ND
Easterday ESEasterday-W-34079 7/2/2012 Unknown ND ND ND
Hoselton ESHoselton-W-34072 7/2/2012 Unknown ND ND ND
K. Hueftle ESKHueftle-W-34080 71212012 Unknown ND ND ND
K. Koch ESKoch-W-34078 7/2/12012 Unknown ND ND ND
Laier ESLaier-W-34083 712/2012 Unknown ND ND ND
Ringenburg ESRingenburg-W-34077 712/2012 Unknown ND ND ND
Schmeeckle ESSchmeeckle-W-34076  7/2/2012 Unknown ND ND ND
Strombaugh ESStrombaugh-W-34081  7/2/2012 Unknown ND ND ND
V. Hueftle ESVHueftle-W-34084 7/2/2012 Unknown ND ND ND

See next page for footnotes.
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TABLE 2.3 (Cont.)

@ The sample depth is estimated on the basis of the well's screen interval.

b Analytical results for this sampling event are based on detection limits of 0.2 ug/L, 0.4 ug/L, and 1.0 pg/L for
carbon tetrachloride, chloroform, and methylene chloride, respectively.

€ ND, not detected at the detection limits specified for the respective investigation (notes b, e, and h).
d The property has been owned by Bromander since 2004.

€ Analytical results for this sampling event are based on detection limits of 0.5 ug/L for carbon tetrachloride and
chloroform and 1.0 pg/L methylene chloride.

f The property has been owned by K. Koch since 2006.
9 The property has been owned by Ringenburg since 2010.

h Analytical results for this sampling event are based on a detection limit of 0.1 pg/L for carbon tetrachloride,
chloroform, and methylene chloride.

Sources of 1996 and 1997 data: E&E (1996) and Woodward Clyde (1997).



FIGURE 2.1 Concentrations of carbon tetrachloride in groundwater collected from well PWS 70-1 and monthly pumping volumes for this
well in 2008-2012.
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FIGURE 2.2 Concentrations of carbon tetrachloride in groundwater samples collected by the NDEQ in 1992 at a service station LUST site near
the Ag Valley Coop (formerly the Farmers Cooperative Association) grain storage facility. Source of photograph: USDA (2010).
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FIGURE 2.3 Historical carbon tetrachloride concentrations in groundwater samples collected from private wells by E&E for the EPA in March
1996, by Woodward Clyde for the CCC/USDA in November 1997, and by Argonne for the CCC/USDA in July 2012. Source of photograph:
USDA (2010).
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FIGURE 2.4 Locations of water wells within 1 mi of the former CCC/USDA facility that have been registered with the state and nearby state
geologic test holes, with the location of geologic cross section A-A'. Source of 1982 topographic map: USGS (1997).
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FIGURE 2.5 Locations of geologic cross section B-B' and the water wells used for its construction.
Source of 1982 topographic map: USGS (1997).
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FIGURE 2.6 West-to-east hydrogeologic cross section A A' (vertically exaggerated), illustrating stratigraphic relationships and water levels.



FIGURE 2.7 North-to-south geologic cross section B-B' (vertically exaggerated), illustrating stratigraphic relationships and water levels.
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FIGURE 2.8 Locations of the former CCC/USDA grain storage facility near the southeast edge of Eustis and private grain storage facilities
near and along the railroad right-of-way, as interpreted from a 1958 aerial photograph, property records, and local community information.
Source of photograph: USDA (1958).
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FIGURE 2.9 Locations of the former CCC/USDA grain storage facility near the southeast edge of Eustis and private grain storage facilities
near and along the railroad right-of-way, as interpreted from a 1965 aerial photograph, property records, and local community information.
Source of photograph: USDA (1965).
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FIGURE 2.10 Current boundaries and ownership for properties related to grain storage operations at Eustis. Source of photograph: USDA (2010).
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3 Proposed Technical Program for the Phase | Investigation

The investigative program outlined here focuses on the potential relationship of the
former CCC/USDA facility at Eustis to carbon tetrachloride contamination found in the public
water supply wells — particularly well PWS 70-1, which is approximately 1,000 ft southwest of
the former CCC/USDA facility. A phased approach is proposed to optimize the field
investigation by incorporating new results from each previous phase, as well as input from the
CCC/USDA and NDEQ project managers. The goal of the proposed program is to identify and
characterize any subsurface contamination associated with the former CCC/USDA facility and
its relationship to the groundwater contamination found in the public water supply wells, as well
as to generate data for estimation of potential risks to human health and the environment. This
section presents the technical objectives and tasks for the Phase | investigation.

3.1 Technical Objectives of the Phase | Investigation

The proposed technical objectives for the Phase | investigation are as follows:

« Determine the presence of a potential soil source of carbon tetrachloride in the
vadose zone beneath the former CCC/USDA facility.

« Characterize the site-specific geology and hydrogeology at the former
CCC/USDA facility.

« Delineate the distribution of carbon tetrachloride and its daughter products in
groundwater at the former CCC/USDA facility.

« Obtain information on groundwater flow patterns that affect potential off-site
contaminant migration from the former CCC/USDA facility.

« Identify and sample private wells downgradient from the former CCC/USDA
facility.
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3.2 Phase | Investigation Tasks

To address the technical objectives in Section 3.1, the investigative activities
recommended for the Phase | program will include the five tasks discussed below. Tasks 1-3 will
be undertaken on the former CCC/USDA facility. Data collected in Tasks 1-3 will be evaluated
to determine whether implementation of the subsequent tasks is necessary. If groundwater
contamination in the Ogallala aquifer is confirmed on the former CCC/USDA facility, Tasks 4-5
will be performed outside the former facility. The tasks discussed below are summarized in
Table 3.1. Site-specific elements of the investigative approach and methods for implementing the
proposed investigation program are discussed in Section 4.

3.2.1 Task 1: Determine the Presence of a Potential Soil Source of Carbon Tetrachloride in the
Vadose Zone beneath the Former CCC/USDA Facility

A complete review of all publicly available documents from previous investigations
(Section 2) indicated that no investigation has been conducted on the former CCC/USDA
facility. To identify possible evidence of a soil source in the vadose zone beneath the former
CCC/USDA facility, we propose two soil sampling activities: (1) initial sampling of shallow
soils at locations surrounding grain storage structures and (2) targeted soil sampling of deeper
soils (above the saturated zone) at locations selected on the basis of the findings for the shallow
soils. Samples of shallow soils will be collected by using a cone penetrometer (CPT) or other
direct-push technique, while samples of deeper soils will be collected with the CPT or with a
sonic drilling rig if necessary. Sampling will be performed according to methods specified in
Section 4.

3.2.1.1 Task la: Shallow Soil Sampling

The initial shallow soil sampling is designed to screen for residual fumigant-related
contaminants in shallow soils as an indicator of possible historical surface release of fumigant, as
well as potential contamination of underlying deeper soil and potential pathways for contaminant
migration from shallow soil to groundwater. Previous Argonne work (Alvarado and Rose 2004)
demonstrated that the analysis of shallow soils for carbon tetrachloride and its daughter products
(chloroform and methylene chloride) by a headspace method can serve as a screening tool to
identify possible soil contamination in underlying deeper soils and groundwater. The headspace
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data are not used quantitatively but are examined for contaminant distribution patterns, in order
to prioritize areas for follow-up sampling and analysis of deeper soils and underlying
groundwater. The shallow soils will also be analyzed by a purge-and-trap method with analysis
on a gas-chromatography-mass spectrometry (GC-MS) system to identify potential health risks
associated with direct exposure to the shallow soils.

The initial locations for shallow soil sampling will target former grain storage structures
and driveways at the former CCC/USDA facility. These locations are expected to have been the
most vulnerable to potential releases of carbon tetrachloride during grain storage and handling of
fumigant containers or related equipment. On the basis of the operational setting of the former
CCC/USDA facility, as shown in the 1958 aerial photo (Figure 3.1, left), 20 locations for
shallow soil sampling are recommended. Of these locations, 8 surround the former grain bins to
the west, 8 are around the Quonsets and the former storage building to the east, 3 lie along the
former driveway in the center of the facility, and 1 is between the entrance doors of the Quonsets
(a common point for identification of surface contamination). These locations were selected with
consideration for accessibility in the current operational setting of an auto repair shop, as shown
in the 2010 aerial photo (Figure 3.1, right). These sampling locations might be adjusted further
during field implementation to minimize the impact on the business operation at the auto repair
shop and/or to meet requests of the property owner.

In addition to shallow soil sampling, soil gas samples will be collected below the existing
Quonset structure to provide a basis for assessing potential future pathways for vapor intrusion at
the former CCC/USDA facility.

The following activities are recommended for the initial survey of shallow soils at the
former CCC/USDA facility (Task 1a):

« Vertical soil profiling will be performed at all survey locations. For each
profile, soil samples will be collected at intervals of about 4 ft, from the
surface to 28 ft BGL (sampling depths of 2 ft, 6 ft, 10 ft, 14 ft, 18 ft, 22 ft, and
26 ft BGL), or at significant changes in the soil profile.

« Analyses for VOCs with a headspace method will be conducted by the
Applied Geosciences and Environmental Management (AGEM) Laboratory at
Argonne on the second day for all shallow soil samples collected, in order to
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identify patterns of carbon tetrachloride, chloroform, and methylene chloride
contamination in shallow soils and determine subsequent sampling locations
for deeper soils.

o Analyses for VOCs with a purge-and-trap method will be conducted
subsequently for all shallow soil samples to provide a quantitative basis for
evaluating risk due to soil contamination.

« Soil gas sampling will be conducted within the footprints of the Quonset
structures if access to the inside of the existing Quonset structure is permitted.
Two soil gas sampling points are proposed: one for each Quonset, in a central
portion of the structure if possible. The exact location will be determined
according to restrictions associated with the owner’s permission, to minimize
impact to the business at the auto repair shop. Soil gas samples will be
collected by using a small Geoprobe unit with a Post-Run Tubing (PRT)
system (http://geoprobe.com/sites/default/files/pdfs/soil_gas prt_oper.pdf) at
a depth of 200 cm (approximately 6.5 ft BGL). The samples will be stored in
metal, certified-clean, 1-L gas canisters.

« Soil gas samples collected in 1-L canisters will be shipped to TestAmerica
Laboratories, Inc., South Burlington, Vermont, for VOCs analysis with EPA
Method TO-15.

3.2.1.2 Task 1b: Targeted Soil Sampling for the Deeper Soils above the Saturated Zone

The contaminant distribution patterns in shallow soils at the former CCC/USDA facility
will be evaluated to identify plausible pathways for contaminant migration to deeper soils and
groundwater. Up to five locations with evidence of plausible pathways will be selected for
sampling of deeper soils. If no plausible pathways are identified, sampling of deeper soils will be
conducted at the four tentative locations shown in Figure 3.2. One of these tentative locations is
at the storage building at the northern end of the former grain storage area, one is in the middle
of the row of grain bins, and two are near the southern boundary of the former facility (one at the
southern end of the row of grain bins to the west and the other at the southern end of the
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Quonsets to the east). The actual locations of deeper soil sampling will be adjusted on the basis
of the results from the shallow soil sampling (Section 3.2.1.1).

The activities proposed for sampling of deeper soils at the former CCC/USDA facility
(Task 1b) are as follows:

« Vertical soil profiling will be performed at all selected locations targeting
deeper soils. For each profile, soil samples will be collected at intervals of
5-10 ft, from a depth of 30 ft BGL to the top of the saturated loess unit or any
water-bearing interval. The depth of the saturated loess unit is expected to be
approximately 95-120 ft BGL at the former CCC/USDA facility.

« All soil samples will be analyzed for VOCs with a purge-and-trap method.

o At each CPT investigation location, the CPT sensors will be used to collect
electronic logs. The CPT sensor logs will be analyzed for general information
on changes in lithology, which will provide further guidance for confirmatory
sampling at selected intervals. Depth of penetration could be a limiting factor
in the use of the CPT for deeper soil sampling.

« Continuous cores will be collected and analyzed visually for lithologic
evaluation and description. At selected intervals, soil property testing, grain
size analysis, and other chemical analyses will be performed, as necessary, for
the collected core samples.

« Groundwater samples will be collected from the identified saturated loess unit
and all water-bearing intervals that produce enough water for sampling.

The results of vertical soil profiling will provide a scientific basis for determining
whether a soil source of carbon tetrachloride exists at the former CCC/USDA facility, as well as
the potential for a soil-to-groundwater migration pathway.
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3.2.2 Task 2: Characterize the Site-Specific Geology and Hydrogeology at the Former CCC/USDA
Facility

As discussed in Section 2.3, local geologic units expected to be penetrated at the former
CCC/USDA facility, from top to bottom, are as follows: (1) an undifferentiated loess unit (silt
and clay); (2) the Ogallala Group (silt, sand, and sandstone); and (3) Niobrara chalk (Figures 2.6
and 2.7). The local major aquifer is the Ogallala Group, containing alternating beds of silt, sand,
sand and gravel, and sandstone. However, the number, thickness, and depth of the permeable
beds within the Ogallala Group at Eustis might be heterogeneous and laterally discontinuous. To
gain a better understanding of the local Ogallala aquifer and assist in groundwater sampling, one
deep boring for lithologic coring will be conducted at one of the deeper soil sampling locations
on the former CCC/USDA facility (Figure 3.2). The location of this deep boring will be based on
the results of the investigations described in Section 3.2.1, to target possible pathways of soil
contamination to groundwater in the aquifer. Specifically, the carbon tetrachloride distribution in
the saturated loess unit at the deeper soil sampling points (Section 3.2.1.2) will be used to guide
the selection of the deep boring location. The sonic drilling rig will be used to penetrate the deep
horizons.

The recommended activities associated with the deep boring at the former CCC/USDA
facility (Task 2) are follows:

« Continuous core will be collected to a depth of approximately 340 ft BGL,
correlating with or below the elevations at the bottoms of wells PWS 70-1 and
PWS 91-1. On the basis of the existing water well records in the vicinity of
the former CCC/USDA facility, the stratigraphic units expected to be
penetrated are (1) the Quaternary loess unit (170-200 ft thick) and (2) the
upper part of Tertiary Ogallala Group (140-170 ft thick). The core collected
will be analyzed visually, and the lithology will be described. At selected
intervals, soil property testing, grain size analysis, and other chemical
analyses will be performed, as necessary, for the collected core samples.

« The information on lithology, soil properties, and water content and recovery
collected from this deep boring (to approximately 340 ft BGL) and other
deeper soil sampling locations (to roughly 120 ft BGL; Section 3.2.1.2) will
be evaluated to determine the hydrostratigraphic sequence, including the
confining layer, aquifer, and relatively more permeable intervals within the
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aquifer. The interpreted hydrogeologic sequence and its properties will guide
the collection of groundwater samples in the subsequent task (Section 3.2.3).

3.2.3 Task 3: Delineate the Distribution of Carbon Tetrachloride and Its Daughter Products in
Groundwater at the Former CCC/USDA Facility

To determine the presence of carbon tetrachloride and its daughter products (chloroform
and methylene chloride) and delineate its lateral and vertical distribution in groundwater beneath
the former CCC/USDA facility, groundwater samples will be collected at selected deeper soil
sampling points (Section 3.2.1.2) and the deep boring for lithologic identification (Section 3.2.2).
The targeted intervals for groundwater sampling will include (1) saturated intervals in the loess
unit at the deeper soil sampling points (Section 3.2.1.2) and (2) permeable units within the
underlying Ogallala aquifer at the deep boring location (Section 3.2.2). On the basis of the results
of the nearby LUST investigation (GSI 1991; Section 2.2.1), the first saturated interval of the
loess unit is expected to occur at 95-120 ft BGL at the former CCC/USDA facility. Beds of
relatively thick sand and gravel likely represent the permeable intervals in the Ogallala aquifer.
Drilling logs show that these relatively permeable beds were selected as screen intervals for
wells PWS 70-1 and PWS 91-1. In the present investigation, these permeable beds will be
targeted for groundwater sampling in the aquifer.

The proposed activities for delineation of contamination in groundwater at the former
CCC/USDA facility (Task 3) are as follows:

o Groundwater samples will be collected from the first saturated interval
encountered in the loess unit at the deeper soil sampling locations at the
former CCC/USDA facility (Section 3.2.1.2). The results of groundwater
sampling will be evaluated to determine the lateral distribution of carbon
tetrachloride, chloroform, and methylene chloride in the saturated loess unit.

« Permeable beds within the Ogallala aquifer will be identified by coring the
entire section of Ogallala aquifer penetrated at the deep borehole discussed in
Section 3.2.2. Observations of lithology, grain size, thickness, and water
recovery will be considered in the selection of relatively permeable intervals
to be sampled. The number of permeable zones might vary laterally. However,
at least two relatively thick permeable units (if identified) will be sampled at
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the former CCC/USDA facility to determine the vertical distribution of
contaminants.

« All groundwater samples will be analyzed for VOCs to identify the presence
and concentrations of carbon tetrachloride, chloroform, and methylene
chloride.

o Three monitoring wells will be installed with a drilling rig in the first
saturated interval in the loess unit and in two relatively thick, relatively
permeable zones within the Ogallala aquifer, to monitor groundwater
contamination and groundwater levels at the former CCC/USDA facility. The
well depths are expected to be less than 120 ft, 240 ft, and 340 ft BGL,
respectively. All wells will be completed in accordance with Nebraska
regulations, Title 178 NAC 12.

3.2.4 Task 4: Obtain Information on the Groundwater Flow Patterns that Affect Potential Off-Site
Contaminant Migration from the Former CCC/USDA Facility

The NDEQ WHP Program suggests that the groundwater in the Ogallala aquifer
generally flows toward the south-southwest in the regional area that encompasses the village of
Eustis. However, there are no records of actual measurements of groundwater levels in response
to pumping of the public water supply wells in the vicinity of the former CCC/USDA facility.
Information on the site-specific groundwater flow patterns and their variations is critical for
determining the potential for off-site contaminant migration beneath the former CCC/USDA
facility, along with the possible effects of seasonal variations and/or local pumping events.
Therefore, if the presence of groundwater contamination is identified beneath the former
CCC/USDA facility (Section 3.2.3), a preliminary groundwater monitoring network will be
established during the Phase I investigation. Two additional groundwater monitoring points
outside the former CCC/USDA facility are recommended to form the monitoring network to
establish the flow direction. The locations of these two possible monitoring points are shown in
Figure 3.3. One is located southwest of the former CCC/USDA facility, toward well PWS 70-1,
and the other is located northwest of the former CCC/USDA facility, toward well PWS 91-1.

The proposed activities for determining groundwater flow patterns (Task 4) are as
follows:
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At the two monitoring points shown in Figure 3.3, lithologic cores will be
examined to identify the relatively thick permeable units within the Ogallala
aquifer. Groundwater samples will be collected from these units. The number
and distribution of permeable units might vary laterally. However, at least two
relatively thick permeable units will be sampled at each monitoring point to
determine the presence of contaminants and identify the appropriate intervals
to screen in the monitoring wells. In addition, at selected intervals, soil
property testing, grain size analysis, and other chemical analyses will be
performed, focusing on the targeted permeable units.

All groundwater samples collected from the selected permeable intervals will
be analyzed for VOCs to identify the presence and concentrations of carbon
tetrachloride, chloroform, and methylene chloride.

A pair of monitoring wells will be installed separately, in close proximity to
each other, at each monitoring point. One well in each pair will be installed
into the upper part of the Ogallala aquifer, and the other well will be installed
into the middle part of the aquifer. The screen for each monitoring well will
encompass the interval of a relatively thick permeable unit. If multiple thick
permeable units are present, the unit to be targeted by the screen interval will
be selected to correspond in elevation with the public well screen intervals and
the identified contamination in groundwater. The lithologic logs of the
existing public wells show that the screen intervals in these wells also target
the relatively permeable zones in the Ogallala aquifer. The depths of the
monitoring wells are expected to be less than 220 ft BGL and 320 ft BGL,
respectively, for the southwest monitoring point and 260 ft BGL and 360 ft
BGL, respectively, for the northwest monitoring point. The drilling rig will be
used for well installation in accordance with Title 178 NAC 12.

Groundwater levels will be measured in all wells at least 24 h after well
completion (and after the wells have stabilized). The locations of all
monitoring wells will be determined by a professional, licensed surveyor, in
relation to state coordinates. The surveyor will determine the elevation of the
top of each well and the designated reference point in each well for water
level measurement.

3-9
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Groundwater level fluctuations will be monitored continuously over a period
of 6-12 months. Automatic water level sensors and data loggers will be
installed in all monitoring wells to identify the effects on the flow pattern of
pumping at the public water supply wells, any other local water use, and
seasonal variations in the groundwater system.

Results of the investigation for soil and groundwater contamination at the
former CCC/USDA facility generated from Tasks 1-3, together with the
groundwater flow patterns and variations in response to pumping at the public
water supply wells and seasonal variations identified in Task 4, will be
compiled to determine the configuration of the contaminant plume and the
primary direction(s) of groundwater flow and contaminant migration under
the site-specific conditions in the vicinity of the former CCC/USDA facility.

3-10

3.2.5 Task 5: Identify and Sample Private Wells Downgradient from the Former CCC/USDA Facility

The private wells in the vicinity of Eustis were tested in 1996, 1997, and 2012. No carbon

tetrachloride or chloroform was detected. However,

if the presence of groundwater

contamination in the Ogallala aquifer is identified beneath the former CCC/USDA facility
(Section 3.2.3), private wells located downgradient from the former facility will be reevaluated
in this task.

The proposed activities for this task are as follows:

Identify and locate all private wells within 0.5 mi downgradient from the
former CCC/USDA facility. The local groundwater flow pattern in the
Ogallala aquifer, as determined in Task 4 (Section 3.2.4), will be used to
guide the search for appropriate private wells. The search will include
obtaining data from state water well registration records and consultation with
the village to locate older private wells that predate the state records.

Collect groundwater samples from all identified private wells for analysis for
carbon tetrachloride, chloroform, and methylene chloride.



TABLE 3.1 Summary of Eustis investigation tasks.

Locations Equipment
Off- Direct  Drill CPT
Task Objective Medium Depth (ft BGL) On-Site Site Push Rig Electronics Coring  Section  Figure
la Shallow soil sampling Soil profiles 2, 6,10, 14, 20 - CPT - X2 X 3.2.11 3.1
18, 22, 26
la Soil gas sampling Soil gas ~6.5 2 - Geo- - - - 3.211 -
probe
1b Deeper soil sampling Soil profiles ~ 30 depths to top <5 - CPTC xd xC X 3.2.1.2 3.2
of saturated loess
(95-120)°
1b GW sampling Groundwater As present <5 - CPTC xd x° 3.2.1.2 3.2
2 Site-specific Soil cores 340 1 - - X - X 3.2.2 -
hydrostratigraphy
3 Groundwater sampling  Groundwater 95-120 (saturated Task 1b - - X - - 3.23 -
loess); > 170-340 locations and
(Ogallala aquifer) Task 2 deep
boring
3 Monitoring well Groundwater 120, 240, 340 3 - — X — - 3.2.3 —
installation
4 Groundwater sampling  Groundwater 220-260, 320-360 - 2€ - X - X 3.24 3.3
and monitoring well and soil cores
installation
5 Private well sampling Groundwater Various - X - - - - 3.25 -

& Electronic logging will be conducted at a few of the 20 locations.

b Deeper soil samples will be collected at intervals of 5-10 ft.

d The drilling rig will be used if the CPT cannot penetrate the target unit.

The CPT will be used if it can penetrate the target unit.

€ Two wells will be installed separately at each location, in close proximity to each other, for a total of four monitoring wells
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FIGURE 3.1 Proposed shallow soil sampling locations on the former CCC/USDA property (Task 1a). Source of photographs: USDA (1958, 2010).
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FIGURE 3.2 Tentatively proposed deeper soil and groundwater sampling locations on the former
CCC/USDA property (Task 1b), pending the results of shallow soil sampling in Task 1a. Source of
photograph: USDA (2010).



FIGURE 3.3 Proposed locations for deep boring with the sonic drilling rig for groundwater sampling and water level monitoring outside the former
CCC/USDA facility (Task 4). Source of photograph: USDA (2010).
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4 Investigation Methods

The site-specific investigative technologies, field procedures, and analytical methods to
address the technical objectives discussed in Section 3 are discussed below. Argonne will
implement the proposed tasks in accord with established standard operating procedures, relevant
state regulations, quality assurance-quality control measures, and general health and safety
policies.

4.1 Methods for Shallow Soil Sampling and Analysis

Shallow soil sampling (Section 3.2.1.1) will be performed by using the Argonne 22-ton,
track-mounted CPT crawler. At each investigation location, a 4-ft-long core barrel with a
1.125-in.-1.D. disposable liner (Geoprobe dual tube coring system) will be advanced with the
CPT unit to collect samples of shallow soils at anticipated depths of 2 ft, 6 ft, 10 ft,14 ft, 18 ft,
22 ft, and 26 ft BGL.

The soil samples recovered from the core barrel will be placed immediately in jars, then
sealed and placed in coolers with dry ice at —78.5°C for overnight shipment to the AGEM
Laboratory for rapid-turnaround analysis. The basic premise supporting the use of dry ice for
sample preservation is that although VOCs are volatile at room temperature, their volatility
decreases with immediate subzero temperature reduction. For example, the vapor pressure of
carbon tetrachloride decreases by four orders of magnitude when the temperature changes from
15.8°C to -79.4°C (CRC 1999). In a previous study, we evaluated the recovery of carbon
tetrachloride in soil samples stored on dry ice and demonstrated that preservation with dry ice is
a better option than traditional procedures involving chemical preservation methods (Alvarado
and Rose 2004).

The shallow soil samples will be analyzed initially by a headspace method on a gas
chromatograph system with an electron capture detector (modified EPA method 5021). The
headspace method was developed previously by Argonne (Alvarado and Rose 2004. It provides
an improved, rapid analytical process that is sensitive to low concentrations. The results from the
headspace analysis can be used qualitatively to facilitate initial screening that will guide
subsequent field activities. At a later time, all soils samples will be analyzed further by a purge-
and-trap sample preparation method with analysis for VOCs on a GC-MS system (EPA
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Methods 5030B and 8260B). The results of the purge-and-trap analysis will be used as a
quantitative base for risk assessment.

4.2 Methods for Soil Gas Sampling and Analysis

Soil gas samples will be collected by using a small Geoprobe unit with a PRT system.
Prior to boring, an expandable point holder will be attached to the lead rod of the Geoprobe unit,
within the rod bore, and an O-ring will be used to place an expandable point in the holder. The
rod will be pushed through the concrete floor inside the Quonset structure and advanced to 7 ft
(215 cm) BGL. The stainless steel PRT adapter with the attached tubing will be then inserted
inside the rod bore and lowered to the bottom of the rod bore. The top end of the tube will be
sealed to minimize gas exchange with ambient air. The PRT adapter will be threaded into the
reverse-thread fitting at the top of the expandable point holder by manually rotating the tubing
counterclockwise until the O-ring on the adapter seals against the point holder. The rod will be
retracted back to 6 ft (185 cm) BGL, and a 1-ft interval will be opened for sampling. To remove
the residual air in the system, the tubing will be purged before sample collection. A soil gas
sample will be then withdrawn through the tubing into a metal, certified-clean, 1-L gas canister.
After sampling is complete, the rod will be removed, the borehole in the soil will be plugged, and
the hole in the concrete floor will be sealed with cement.

All soil gas samples will be shipped immediately to TestAmerica Laboratories, Inc.,
South Burlington, Vermont, for VOCs analysis with EPA Method TO-15.

4.3 Methods for Deeper Soil Sampling and Analysis

Deeper soil sampling (Section 3.2.1.2) will be performed by using the Argonne 22-ton,
track-mounted CPT crawler or a sonic drilling rig, if necessary, to achieve the target depth of the
first saturated interval of the loess unit (at approximately 120 ft BGL). At each investigation
location, soil samples will be collected at depth intervals of 4-8 ft, from 30 ft BGL to the depth
of the first saturated interval of the loess unit. Samples will be taken with the CPT sampling
method described in Section 4.1. If drilling is necessary to reach the saturated loess unit at
roughly 120 ft BGL, a sonic drilling rig will be employed. To collect soil samples or soil cores
with the sonic rig, an inner drill string with core barrel will be advanced 5 ft or 10 ft at a time,
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followed by advancement of an outer sonic casing. The inner barrel will then be pulled, and the
soil core will be extracted for sampling or lithologic evaluation. Samples of deeper soils will be
collected every 5-10 ft from the cores recovered with the sonic drilling rig.

The soil samples recovered from the core barrel will be placed immediately in jars, then
sealed, preserved on dry ice in the field, and shipped to the AGEM Laboratory for purge-and-
trap sample preparation with analysis on a GC-MS system (EPA Methods 5030B and 8260B).
As discussed in Section 4.1, preservation of soil samples with dry ice will improve the recovery
of VOCs, compared to traditional procedures using sample additives.

At selected locations and depth intervals, soil samples will be also collected from cores
for soil property testing (e.g., moisture content, porosity, bulk density), grain size analysis, and
other chemical analysis (total organic carbon, etc.).

4.4 Methods for Deep Boring and Logging

The deep subsurface borings discussed in Section 3.2.2 and Section 3.2.4 are proposed to
characterize the site-specific geologic and hydrogeologic sequences, as an aid in guiding
groundwater sampling and to provide better understanding of the site-specific conceptual model.
The borings will be implemented by using the CPT and/or a sonic drilling rig.

Initially, at each proposed deep boring location, the electronic CPT cone will be used to
acquire continuous geomechanical measurements of tip pressure, sleeve friction, conductivity (if
possible), and tip-versus-sleeve ratio. The resulting logs will document sensor responses to the
vertical sequence of sediments penetrated, for possible correlation with the site-specific
lithologies and stratigraphy, as well as the presence of water (if possible). The findings will be
verified in corresponding cores recovered later with the CPT through a 4-ft-long soil coring
barrel fitted into the push rod.

If the CPT cannot reach the desired depth to the saturated loess unit for the deeper soil
sampling points (Figure 3.2), boring will be conducted with a sonic drilling rig. The 4-in.-
diameter cores will be recovered by using a 6-in.-diameter inner core barrel at depth increments
of approximately 10 ft. The drilling will take place within an 8-in.-diameter overriding casing,
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which will be advanced as the coring progresses to prevent potential cross-contamination of the
deeper soil intervals by any contamination that might be present at shallow depths.

For the deep boring to a proposed depth of approximately 340 ft BGL at the former
CCC/USDA facility and the two borings (320-360 ft BGL) outside the former CCC/USDA
facility (southwest and northwest points; Figure 3.3), the sonic drilling rig is expected to be
required for penetration. Cores will be collected as discussed above.

At each boring location, cores recovered by either the CPT or the sonic drilling rig will
be examined to evaluate lithology and to identify permeable units within the Ogallala aquifer, as
well as water content and water recovery conditions. The results of this evaluation will be
documented in a boring log for each boring location. Information on the vertical distribution of
various properties identified by analyzing the continuous cores will be evaluated to determine the
site-specific stratigraphic and hydrogeologic sequences in the context of the local hydrogeologic
setting.

4.5 Methods for Groundwater Sampling and Analyses

As discussed in Sections 3.2.1.2 and 3.2.3, groundwater samples will be collected from
the bases of the vertical soil profiles at the deeper soil sampling points (in the saturated loess
unit), as well as from the permeable units in the Ogallala aquifer at the deep boring on the former
CCC/USDA facility and the two deep borings outside the former CCC/USDA facility.

4.5.1 Groundwater Sampling with the Cone Penetrometer

At each CPT deeper soil sampling point (Section 3.2.1.2), the CPT rods will be used to
push a sacrificial tip and 0.5-in.-1.D. polyvinyl chloride (PVC) filter screen and riser to the
desired maximum sampling depth. The rods will then be partially withdrawn to the desired upper
sampling depth, to expose the screen to the formation waters. Water samples will be collected
from the PVC casing by using a bailer, without purging, for preservation and analysis as
described in Section 4.4.4.
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4.5.2 Groundwater Sampling with the Drilling Rig

At deep borings implemented with the sonic drilling rig (Section 3.2.3), relatively thick
permeable units will be the target intervals for groundwater sampling. Once the desired sampling
interval is confirmed by the recovered core, as discussed in Section 4.3, groundwater will be
collected with a bailer from the portion of the borehole that is exposed to the formation, between
the bottom of the overriding (outer) casing and the bottom of the borehole. A packer-and-riser
technique in which a pair of packers is placed in the borehole on steel piping (a work string) will
be employed for discrete groundwater sampling within the aquifer if necessary. With this
technique, a straddle packer assembly will be lowered into the borehole to the desired depth. The
pair of packers will then be inflated, so that groundwater samples can be collected in the interval
between the two packers. Once the groundwater sampling is completed, the packers will be
deflated and moved to the next zone of interest and re-inflated for the next sampling.

Water samples will be preserved and analyzed as described in Section 4.4.4.

4.5.3 Decontamination

Decontamination of the CPT and drilling rigs, tools, and equipment will be performed as
needed, by using a hot-water pressure washer, to ensure the integrity of the media sampled for
laboratory analysis at each sampling point.

4.5.4 Sample Preservation and Analysis

Groundwater samples collected with the CPT and the drilling rig will be preserved on ice
at 4°C and shipped overnight to the AGEM Laboratory for rapid-turnaround (24-h) analysis.
Water samples will be analyzed by the purge-and-trap method on a GC-MS system (EPA
Method 5030B and 8260B). To ensure reproducibility, a minimum of 10% of the water samples
will be selected for verification analysis by a second laboratory (TestAmerica Laboratories,
South Burlington, Vermont) with the EPA’s Contract Laboratory Program (CLP) methods. An
index to the EPA methods is online (http://www.epa.gov/epahome/index/).
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In addition, groundwater samples selected for inorganic geochemical and/or isotope
analysis will be preserved on ice at 4°C and shipped overnight to TestAmerica Laboratories
(South Burlington, Vermont) and the University of Miami (Miami, Florida) for analysis.

4.6 Methods for Installing Monitoring Wells and Abandoning Boreholes

Monitoring wells will be installed with a sonic drilling rig. The wells will consist of 2-in.
PVC casing installed in 6.25-in.-diameter boreholes. Screens for the saturated loess unit will be
0.010-in. mill slot PVC, at the appropriate length for the depth. The screen size for intervals
within the Ogallala aquifer will be selected according to a criterion based on retention of
50-60%, which is higher than that for a production water well, because these wells are only for
monitoring purposes. The results of grain size analyses performed during installation of the
public water supply wells by the village and previously during this Phase I investigation will be
used to guide the selection of screen size. The filter pack size will be based on the well screen
size, to retain 90% of filter pack materials. The filter pack will extend from 1 ft below the screen
to 2 ft above the screened interval. A 2-ft to 5-ft bentonite pellet seal will be installed above the
filter pack. The remainder of the hole will be sealed with a high-solids bentonite grout slurry by
using a tremie pipe, from the top of the bentonite seal to within 3 ft of the ground surface. The
surface will be completed with a 12-in. flush mount well cover, cemented in place. The top of the
casing will be fitted with a 2-in. locking J-plug.

All wells will be constructed in accordance with Nebraska guidelines (Title 178 NAC
12). Any variances required will be obtained from the appropriate agency prior to installation.
All investigation-derived waste (IDW) will be managed as described in Section 4.7. After
installation, each well will be pumped and developed for a minimum of 2 h, or as determined by
the attendant drilling engineer to be necessary.

All CPT investigation boreholes and all drilled boreholes that are not selected for
completion as monitoring wells will be abandoned according to Nebraska requirements (Title
178 NAC 12).
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4.7 Methods for Water Level Monitoring

Groundwater levels will be monitored continuously in all monitoring wells or in a subset
of selected monitoring wells, as well as in selected public water supply wells (subject to access),
by using programmable downhole pressure sensors and data loggers (Instrumentation Northwest
PT2X™ devices). The data logger at each location will be programmed initially to record one
measurement every 30 min. The data from the loggers will be downloaded after approximately
one month of operation, and the resulting hydrographs will be examined for possible evidence of
pumping effects at the public water supply wells and/or nearby private wells, as well as other
short-term variations in the local groundwater levels. On the basis of these results, monitoring
will either continue at the original measurement frequency, or the loggers will be reprogrammed
to a recording interval suitable for extended monitoring. The monitoring period will be extended
to 6-12 months to document possible variations in responses to pumping at well PWS 91-1 and
also short-term, seasonal, or other potential changes in groundwater levels.

Groundwater levels will also be measured manually in all monitoring wells at each data
logger downloading event, to confirm that the sensors and loggers are performing appropriately.

4.8 Methods for Handling and Disposal of Investigation-Derived Waste
The approach to handling and disposal of soil and water IDW will be as follows:

« Soil cores collected during sampling will be retained in core boxes for
lithologic description and research. The cores will be transported to and stored
at an Argonne facility for further reference.

« Soil IDW from drilling activities will be stored on-site in 55-gal drums or a
roll-off container. A representative sample will be collected and analyzed for
VOCs by the AGEM Laboratory and for TCLP (toxicity characteristic
leaching procedure) volatiles by TestAmerica Laboratories, Inc., South
Burlington, Vermont.
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« A Solid Waste Disposal Authorization will be obtained from the NDEQ for
disposal of soil in a permitted landfill. If analytical data indicate that the soils
cannot be placed in a permitted landfill, alternative disposal methods will be
proposed to the NDEQ for review.

« Water IDW will be stored on-site in 55-gal drums or polyurethane containers.
All containers will be covered and stored on the site prior to disposal. The
wastewater will be analyzed for VOCs by the AGEM Laboratory.

« If analytical results for the wastewater indicate concentrations of carbon
tetrachloride, chloroform, and methylene chloride below the MCLs, then the
water will be discharged on-site, away from known sensitive receptors. If the
analytical results indicate concentrations above the MCLs, then the water will
be disposed of at a wastewater treatment facility approved by the NDEQ.

4.9 Quality Assurance/Quality Control for Sampling and Analysis

Quality in sampling and analysis will be assured through documentation of activities,
performance and system audits, and periodic evaluations of QC procedures. The project QA/QC
requirements will be satisfied through periodic and final reviews covering all aspects of
sampling, field measurements, chemical analyses, data collection, data reporting, instrument
calibrations, routine maintenance of analytical equipment, and standardization procedures in
analyses. In addition, technical review of the results will ensure that the stated objectives of the
project are met.

Conditions significantly adverse to quality, their causes, and corrective actions taken will
be documented and reported to the technical project manager, the QA/QC coordinator, and the
AGEM program manager. Examples of such conditions are deficiencies in the use of procedures
or instructions, failure to implement corrective actions in response to nonconformances with
quality standards, and unexpected loss of or damage to documentation. Corrective action will be
implemented in a timely manner, and the field team will be informed of the issue. Actions taken
to correct problems or deficiencies during sampling in the field or during laboratory analyses will
be documented and described in the QA portion of the sampling and analysis report.
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4.9.1 Field Quality Assurance/Quality Control for Sampling and Analysis

4.9.1.1 Sample Collection

The following two major criteria must be met in sampling:

1. The samples must be a genuine representation of the conditions prevalent at
the site.

2. Adequate numbers of samples must be available for meaningful
characterization or monitoring of the site, in the judgment of the technical
project manager and the AGEM program manager and with the concurrence
of the CCC/USDA and MDNR project managers.

In some cases, it might not be possible to collect samples from an intended location
because of access constraints. In such cases, alternate or additional samples may be collected, as
appropriate, from more easily accessible areas, if this can be accomplished without
compromising the original objectives of the work.

All samples will be recorded in a field document dedicated to the investigation at Eustis.
Records will be as complete as possible, to support resolution of any issues that might arise in
the future.

4.9.1.2 Calibration Procedures for Field Analytical Instruments

The technical project manager, in conjunction with team members, will ensures that
instruments used for field measurements are properly calibrated, reliable, and in good working
order. Standards will be protected from extreme weather conditions and will be discarded on the
expiration date, so that outdated standards cannot be used inadvertently.

Calibration information for instruments used to measure the temperature, pH, and
electrical conductivity of water samples in the field will be documented in a dedicated record for
each instrument. The record will include the instrument’s name and model or serial number, the
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date of calibration and calibration method, and the signature of the person performing the
calibration. The record will also contain dated, signed entries for all actual field measurements.

4.9.1.3 Field Blanks, Field Rinsates, Field Replicates, and Trip Blanks

The QC samples collected as part of the field sampling activity will include field blanks,
field rinsates, field replicates, and trip blanks. Field blanks and field rinsates are samples of
waters used for and after decontamination of field equipment, respectively. Field replicates
provide a measure of consistency in both sampling and analytical methodologies. Trip blanks
will be included in each shipment of samples for VOCs analyses to demonstrate that cross-
contamination of samples has not occurred during shipment. The nature and frequency of these
types of samples are as follows:

* Field Blanks

A field blank is a sample of the water used in the field for decontamination.
This water will be obtained from an uncontaminated source in the field or
transported to the field expressly for decontamination and other sampling
activities. Blanks of other materials that might affect sample integrity will also
be collected as necessary. Analysis of field blanks for VOCs will verify that
contamination has not been introduced into the samples from outside sources.
One field blank will be prepared during each sampling event when water is
used.

* Rinsates

Some equipment (e.g., sampling bailers) is used repeatedly in sampling
activities. This equipment must be decontaminated after each use to avoid
cross-contamination of samples. A rinsate sample consists of water rinsed
over a piece of sampling equipment after it has been cleaned and
decontaminated. Rinsate samples will be collected with a frequency of
1 sample per 20 pieces of equipment cleaned, with a minimum of 1 sample
per cleaning session. All rinsate samples will be analyzed for VOCs.
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o Trip Blanks

Trip blanks (soil or water) may be prepared at the AGEM Laboratory or in
another suitable uncontaminated area and transported to the field site. Trip
blanks may also be prepared with appropriate care at the field site. The blank
sample will be shipped to the laboratory along with the field samples for
VOCs analyses. A trip blank will be included in each shipping container of
samples. Trip blanks will be analyzed only for VOCs. Any indication of
contamination will be reported to the field team immediately, so that action
can be taken to identify the source of contamination and rectify the problem.

» Field Replicates/Split Samples

Field replicates of soil, water, and vegetation samples are used to verify
consistency in the sampling methodology and the reproducibility of the
analytical results. The required frequency is 1 replicate for every 10 samples
collected, but replicates will be collected more frequently if the particular
situation warrants. All field replicates collected will be analyzed.

4.9.2 Laboratory Quality Assurance/Quality Control for Sampling and Analysis

4.9.2.1 Laboratory Duplicates

In addition to sample replicates prepared in the field, the analytical laboratory will select
some samples at random for duplicate analyses. This procedure allows for quantitation of the
precision of the laboratory analysis.

4.9.2.2 Volatile Organic Analysis

Samples collected for VOCs analyses will be shipped to the AGEM Laboratory or to an
EPA-certified CLP laboratory for immediate analysis. Analysis of the samples will be prioritized
in consultation with the technical project manager, so that the results can be used to optimize
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decision making in the field. Water samples will be analyzed by using modifications of EPA
Methods 5030B and 8260B (purge-and-trap method on a GC-MS system) or a modification of
EPA Method 524.2 (for drinking water). Soil samples will be analyzed by using a modification
of EPA Methods 5030B and 8260B (Level V). Vegetation samples and near-surface soil samples
will be analyzed with a modification of EPA Method 5021 (headspace analysis on a GC with
electron capture detection [GC-ECD]). Soil gas samples will be analyzed by an EPA-certified
CLP laboratory using EPA Method TO-15.

In reviewing the analytical results, QA/QC procedures will be verified in the following
laboratory-related areas:

. Chain-of-custody records for samples

. Storage of samples and sample extracts

Holding times before analyses

. Calibration and maintenance of analytical instruments

. Performance standards for instruments (reproducibility, internal and external
standards, spike recoveries, etc.)

Field records

The verification involves thorough evaluation of laboratory practices and procedures,
audits of field records, and review of data packages (both original and reduced forms of data) by
the project QA/QC coordinator. The results of this evaluation, in keeping with EPA guidelines
(EPA 2008), will be presented in the QA/QC portion of the sampling and analysis report.

At least 10% of all water and soil samples collected at a site in a given sampling event (or
a minimum of 1 sample if fewer than 10 are collected) will be shipped to an EPA-certified CLP
laboratory for a second analysis to verify the results obtained by the AGEM Laboratory. Samples
may be sent directly to the CLP laboratory from the field, or they may be selected for verification
analysis on the basis of the AGEM Laboratory’s results. When possible, the samples selected in
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the AGEM Laboratory will have a wide range of carbon tetrachloride values (from below the
detection limit to high concentrations) to allow comparison of the analytical methods over the
range of concentrations found. Water samples will be analyzed by the reference laboratory
according to the CLP procedure SOW SOMO01.2-trace (EPA 2011), with a quantitation limit of
5.0 ng/L. Soil samples will be analyzed by using EPA Method 8260B, as referenced in the
EPA’s SW-846 (EPA 1998), with a quantitation limit of 10 ug/kg. Each sample subjected to
verification analysis by the reference laboratory will be accompanied by complete CLP
documentation.

4.9.2.3 Other Analyses

Selected samples may be subjected to other analyses (unrelated to site contamination) to
aid in development of the site hydrogeologic model. Groundwater samples may be selected for
inorganic or tritium analysis to aid in characterization of groundwater geochemistry. Soil
samples may be selected for analysis of physical parameters such as particle size, bulk density,
or percent moisture. These analyses will be conducted by certified laboratories with accepted
procedures. The analytical methodologies used and results of a review of QC procedures for
these analyses will be presented in the sampling and analysis report as appropriate or requested.

4.9.3 Quality Assurance Records

Records that document quality must be assembled and maintained. Records must be
legible, identifiable, and retrievable and must be protected against damage, deterioration, or loss.
Such QA records pertain to all activities related to sampling and analysis. The QA records
include but are not limited to soil boring logs, well completion logs, other field records, sample
labels, and chain-of-custody records. These records will be retained for a minimum of ten years
after the program ends.

4.9.3.1 Field Notes Related to Sample Collection

All field notes relating to the collection of samples will be placed in the permanent
project records. Notes will provide information on the sampling conditions and sample handling
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and collection methods. The sample identification number, the date and time of sampling, the
place of collection (with a simple hand-drawn location map), the weather conditions at the time
of sampling, and any measurements made by field monitoring equipment are the minimal data
recorded. Each entry will be signed by the sampler.

4.9.3.2 Sample Labels

A uniquely numbered sample label will be affixed to each sample container to identify
the sample; the date, time, and location of sampling; and the analysis to be performed.

4.9.3.3 Chain-of-Custody Records for Samples

A uniquely numbered chain-of-custody record must be maintained to track the possession
of each sample throughout its history, from the time of collection to the time of delivery to the
analytical laboratory. The chain-of-custody record is discussed in Master Work Plan (Argonne
2002). One copy of the chain-of-custody record will accompany each sample container. A
second copy will be retained by the technical project manager until completion of the
investigation, when it will be placed in the permanent project record.

4.9.4 Analytical Data Reduction, Validation, and Reporting

4.9.4.1 Analytical Data Reduction

All sampling logbooks and related records (for both sample collection and sample
analysis) completed during individual tasks will be submitted to the QA/QC coordinator for
storage with the project files. The analytical results, with all pertinent information about sample
locations and sampling conditions, will be entered into a computer file for integration with
results from other activities and for presentation in the final report.
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4.9.4.2 Analytical Data Validation

If minimal QC requirements are not met by the analytical laboratory, all data from the
associated batch of samples must be thoroughly scrutinized. If no analytical problems are found,
the data and out-of-control parameter(s) will be discussed in the QA/QC section of the site-
specific report. If problems with the analytical data are found, the samples associated with the
batch will be reanalyzed, and the data from the reanalysis will be reported. If holding times
defined in the procedure for the reanalysis are exceeded, both sets of data will be reported.

In the final report, all sample data will be presented, along with detection limits and
concentrations found.

4.9.4.3 Analytical Data Reporting

For all analyses, the laboratory data package will show, at a minimum, traceability to the
sample analyzed. The data package will contain the following information:

» Project identification

» Field sample number

» Laboratory sample number

» Sample matrix description

» Date of sample collection

» Date of sample receipt at the laboratory

» Analytical method description

* Individual parameter results
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Date of analysis (extraction, first runs, and subsequent runs)

e Quantitation limits achieved

* Dilution of concentration factors

» Corresponding QC data (to include method blanks, blanks/spikes, and
continuing calibrations)

* Raw chromatogram data

» Chain-of-custody forms

Case narrative (where appropriate)

4.10 Field Investigation Schedule

The proposed Phase | investigation will be conducted in one or more field sessions, as
required to accomplish the program objectives.

The first field session include initial sampling of shallow soils at the former CCC/USDA
facility (Figure 3.1; Section 3.2.1.1). The results of the first field session will be analyzed to
determine the target locations for deeper soil and groundwater sampling, which will be
implemented in the subsequent field session(s).

The second and third (if necessary) sessions will consist of the following:

o Deeper soil sampling to the saturated loess unit (<120 ft) at the former
CCC/USDA facility (Section 3.2.1.2; Figure 3.2).

« Coring and groundwater sampling at one deep boring at the former
CCC/USDA facility (selected on the basis of results obtained in the deeper
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soil sampling) and two deep borings located outside the former CCC/USDA
facility (Sections 3.2.2, 3.2.3, and 3.2.4; Figures 3.2 and 3.3).

« Installation of monitoring wells at appropriate locations and depths
(Section 3.2.4).

Field work will be conducted on cycles of approximately 10 days on and 4 days off,
subject to the specific requirements of the activities being performed and the approval of the
CCC/USDA and NDEQ project managers for subsequent phases and sessions.
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5 Community Relations Plan

This community relations plan identifies issues of community concern regarding field
work and outlines community relations activities to be conducted during the Phase |
investigation at Eustis.

Community concern is likely to increase when the field work begins and Argonne’s
presence becomes apparent. Effective community relations will require close contact with
residents, both within and outside the village limits. Information will be made available, as
appropriate, in the local area to ensure that interested residents are adequately informed.

Argonne will develop a fact sheet that describes the investigation and will provide copies
to the village office and to interested residents at and near the investigation area. The fact sheet
will provide the names and contact information for the NDEQ and CCC/USDA officials and
Argonne staff members involved in the investigation.

This community relations plan is divided into sections including site description,
community background, community relations objectives, timing of community relations
activities, and contact list of key officials.

5.1 Site Description

Section 2 of this report contains a complete description of the site and its history.

5.2 Community Background

The incorporated village of Eustis is governed by a village board chairman and village
board. In addition to public works and other village responsibilities, the chairman and board have
authority to provide and maintain the municipal water supply system. The board employs a full-
time village water operator who is charged with maintaining the water system. The village
operates an office that is staffed by the village clerk.
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Residents within the limits of the village of Eustis receive their drinking water from the
village public water supply system, which is currently supported by one well, PWS 91-1. The
other well, PWS 70-1, was placed on standby/backup status in 2012, for emergence use only,
after an elevated level of carbon tetrachloride was detected. The village successfully installed a
test well for a new public well in late February 2013. The village subsequently sent samples from
the test well to the laboratories for analysis, as required by the NDHHS. The village is currently
awaiting the laboratory analysis results. If the results meet all state requirements, the well can be
activated and begin providing water to the municipal water supply system.

5.2.1 History of Community Involvement

In July 2011, the running annual average concentration of carbon tetrachloride in
groundwater from well PWS 70-1 (calculated on the basis of results of 4.01-6.87 pg/L from four
groundwater sampling events in 2011) was found to be 5.24 ug/L, which exceeds the MCL of
5.0 pug/L. A notice of violation for the public water supply system was then issued by the
NDHHS (2011). On January 16, 2012, the village of Eustis placed well PWS 70-1 on emergency
backup/standby status (Village of Eustis 2012). With only one active well remaining in service,
the village board then initiated efforts to site and construct an additional public well.

5.2.2 Key Community Concerns

Once the proposed Phase | investigation begins and the presence of Argonne staff and
contractors becomes apparent, nearby residents are likely to become curious. This community
relations plan is being developed in anticipation of the potential for greater community interest.
Community concerns will be gauged during and after the site investigation and addressed
appropriately, as needed.

5.3 Community Relations Objectives

The Eustis community relations plan has the following major objectives:
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1. Explain the CCC/USDA’s investigation plans and provide general information
about the hazardous waste program.

2. Present the proposed Phase I investigation plan and activities to village
officials and request permission to conduct the proposed activities, as required
per village ordinances 317 and 318. Anticipated activities include direct-push
boring with the CPT and some drilling.

3. Inform village officials, the current property owner of the former CCC/USDA
facility, and other interested residents of the investigation’s findings and
developments.

4. Respond to residents’ inquiries about site activities and the presence of health
and environmental hazards.

5. Ensure that the public has appropriate access to technical information and
contact individuals for involvement in site-related decisions.

6. Provide appropriate documentation and contact information to enable
interested residents to learn about the site.

5.4 Timing of Community Relations Activities

This section describes the activities needed to meet the community relations objectives
identified in Section 5.3. Many of these activities need to take place before the field work begins.
Listed below are milestones and planned activities.

5.4.1 Activities before Field Work Begins

The CCC/USDA and Argonne will conduct the following community relations activities,
to the extent practicable, before field work begins:
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1. A point of contact will be designated for Argonne. The individual will be
Argonne’s liaison with village officials and interested residents.

2. Upon obtaining approval from the CCC/USDA, Argonne will make initial
contact with local residents and officials of the village government to explain
proposed activities and schedules.

3. Argonne will make arrangements to present and discuss the Phase |
investigation plan to the village board and will request permission of the
village board to allow drilling and associated activities in support of the site
investigation within the village’s designated wellhead protection area
(Ordinance 318) and within specified distances of the public water supply
wells (Ordinance 317).

4. Argonne will make arrangements to conduct discussions (by telephone and in
person) with interested residents and any other affected parties, as appropriate,
to address their concerns and information needs.

5. Upon completion and approval of this site-specific Work Plan, Argonne will
provide a copy of the document to the village for public viewing by interested
parties.

5.4.2 Activities during Field Work

The CCC/USDA and Argonne will provide for the conduct of the following community
relations activities, to the extent practicable, during field work:

1. Meetings with interested residents and other parties when needed.

2. Preparation and distribution of fact sheets or letters to inform the community
of the investigation’s progress, significant milestones, or changes in plans.
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3. Continued telephone contact with interested residents and with state and local
officials.

4. Arrangements for site visits by interested parties, within allowable safety
limitations.

5.4.3 Activities upon Completion of Field Work Activities

The CCC/USDA and Argonne will conduct the following community relations activities,
to the extent practicable, upon completion of the field work:

1. If requested, arrange for a meeting with village officials and interested
residents, as appropriate, to present and discuss the investigation’s findings,
results, and recommendations, as well as any future activities at the site.

2. Prepare and distribute printed information outlining the investigation’s results
and any future activities at the site, as appropriate.

3. Provide a copy of the final report that documents results of the investigation to
the village for public viewing by interested parties.

5.5 Contact List of Key Officials

The contact list for use during Phase | work is below. The list includes key federal, state,
local officials, and Argonne contacts.
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Local Officials

Village of Eustis Office

106 N Morton St.

Eustis, NE 69028
villageofeustis@myusacomm.net
308-486-3661

308-486-2360 (fax)

Village Clerk: Susan Strong

Eustis Village Board

Jim Schmeeckle, Chairman
Brad Keller, Vice Chairman
Doug Banzhaf, Member
Andy Cochrane, Member
Randy Koch, Member

Hours: Tuesday-Thursday, 9 a.m.-noon and 1-3:30 p.m.

Village Water Operator
Michael Koch
308-486-4251 (shop)
308-785-7848 (cell)

Federal Agency Officials

Steve Gilmore

Conservation and Environmental Protection Division
Farm Service Agency

Commodity Credit Corporation

U.S. Department of Agriculture

Room 4725, Stop 0513, South Agriculture Building
1400 Independence Avenue, SW

Washington, DC 20250-0513

202-720-5104

Steve.Gilmore@usda.gov

State Agency Officials

Mike Felix

Remediation Section

Waste Management Division

Nebraska Department of Environmental Quality
Suite 400, The Atrium, 1200 N Street

P.O. Box 98922

Lincoln, NE 68509-8922

402-471-2938

402-471-2909 (fax)

mike.felix@nebraska.gov

Wade Gregson

Groundwater Geologist

Remediation Section

Waste Management Division,
Nebraska Department of Environmental Quality
Suite 400, The Atrium, 1200 N Street
P.O. Box 98922

Lincoln, NE 68509-8922
402-471-3377

402-471-2909 (fax)
wade.gregson@nebraska.gov
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Argonne Contacts

Lorraine M. LaFreniere, Ph.D.

Manager, Applied Geosciences and Environmental
Management Section

Environmental Science Division

9700 South Cass Avenue

Argonne, IL 60439-4843

630-252-7969

lafreniere@anl.gov

Eugene Yan, Ph.D.

Eustis Project Manager
Environmental Science Division
9700 South Cass Avenue
Argonne, IL 60439-4843
630-252-6322

eyan@anl.gov

James Hansen

Community Relations Representative
Environmental Science Division
Argonne National Laboratory

955 L’Enfant Plaza SW, Suite 6000
Washington, DC 20024
202-488-2453

hansenj@anl.gov
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6 Health and Safety

The general health and safety plan for use during the work at Eustis is in Section 3 of the
Master Work Plan (Argonne 2002). That document addresses all anticipated safety issues for the
activities at the Eustis site. Specific emergency information for use at the site is in Table 6.1.

The village of Eustis has emergency 911 service. All emergency calls, including police,
fire, and ambulance calls, will be directed for an appropriate response from this number. A local
medical clinic (Plum Creek Medical Group) is located on East Railroad Street near Main Street.
Major medical services are provided by Cozad Community Hospital in Cozad, Nebraska,
approximately 16 mi north of Eustis. Driving directions to the hospital and a map showing the
route are in Figure 6.1. Additional emergency information is in Table 6.1.
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TABLE 6.1 Emergency information for the investigation at Eustis, Nebraska.2

Resource

Telephone Number

Name

All Emergencies

Hospital

Medical Clinic Service

Fire Protection (nonemergency)

Sheriff (nonemergency)

Industrial Hygiene

Safety

Management

Security

Poison Control

Utilities Survey

911

308-784-2261

308-486-5440

308-486-4951

308-367-4411

630-252-3310

630-988-9706

630-252-4878

630-252-7969

630-252-1275
630-408-7114

630-252-6322

630-252-5737
630-252-5731

800-222-1222

800-331-5666

Cozad Community Hospital?
300 East 12th Street, Cozad, NE 69130

Plum Creek Medical Group
106 East Railroad Street, Eustis, NE 69028

Eustis Volunteer Fire Department
101 East Chandler Street, Eustis, NE 69028

Frontier County Sheriff
308 Center Avenue, Curtis, NE 69025

Argonne-Industrial Hygiene

EVS Division® Field Safety Coordinator (Monte
Brandner)

EVS Division® Environmental, Safety, and Health
Coordinator (Bill Gasper)

AGEM Program Manager (Lorraine LaFreniere)

AGEM Field Project Manager (David Surgnier)

AGEM Technical Project Manager (Eugene Yan)

Argonne-Operations Security (workdays)
(after hours and weekends)

Nebraska Regional Poison Center

Diggers Hotline of Nebraska, Omaha, NE
http://www.nelcall.com/

2 Post this table in the field operations base.

b The route from Eustis to the Cozad Community Hospital is shown in Figure 6.1.

¢ Environmental Science Division at Argonne.

6-2
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FIGURE 6.1 Emergency route from the Eustis site to the Cozad Community Hospital.

6-3
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Appendix A:

Nebraska Wellhead Protection Area Map for the Eustis Public Water Supply
System and Data Used to Construct the Map
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Appendix B:

Geologic Logs and Well Information for Private and Public Water Wells and State
Test Holes Used in Construction of Hydrogeologic Cross Sections A-A' and B-B'
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Appendix B:

Contents

TABLE B.1 Summary of geologic logs and well information for private wells, and public
water supply wells, and state test holes used in construction of cross sections A-A'
and B-B'

Logs Used for Section A-A'
22-H-78 (Test hole)
G-045760
G-127696
G-082112
PWS 91-1 (G-073769)
PWS 70-1 (G-28712C)
G-150792
G-155760
54-A-48 (Test hole)

Logs Used for Section B-B'
G-111296
PWS 91-1 (G-073769)
DH-5 (G-076059)
PWS 70-1 (G-28712C)
G-104890



TABLE B.1 Summary of geologic logs and well information for private wells, public water supply wells, and state test holes used in
construction of cross sections A-A' and B-B'.

Depth (ft BGL)

Well Static Water Date of

Well Identification Easting® Northing® Depth Level Screen Interval Well Use Completion
A-A' (NW-ESE)
1 22-H-78 -100.09427  40.68505 680bP 175 - Test hole 09/08/1978
2 G-045760 -100.08656 40.67825 560 227 Unknown Irrigation 07/12/1975
3 G-127696 -100.06261 40.67472 270 133 190-270 Irrigation 05/04/2004
4 G-082112 -100.05089 40.67213 285 110 275-285 Livestock 06/15/1994
5 PWS 91-1 (G-073769)¢ -100.03472 40.66711 383 147 270-280; 350-380  Municipal 04/25/1991
6 PWS 70-1 (G-28712C)¢ -100.02772  40.65978 305 112 195-207; 281-305  Municipal 06/25/1970
7 G-150792 -100.00922 40.65631 205 90 195-205 Livestock 10/14/2008
8 G-155760 -99.98806 40.65586 218 112 208-218 Livestock 05/06/2010
9 54-A-48 -99.98037 40.65666 485.7° 191 - Test hole 11/03/1948
B-B' (N-S)
1 G-111296 -100.03587 40.67014 300 150 280-300 Domestic 08/13/1985
2 PWS 91-1 (G-073769) -100.03472 40.66711 383 147 270-280; 350-380  Municipal 04/25/1991
3 DH-5 (G-076059) -100.02906  40.66233 113.4 105.34 98-113 Monitoring (plugged)  09/16/1991°
4 PWS 70-1 (G-28712C) -100.02772  40.65978 305 112 195-207; 281-305  Municipal 06/25/1970
5 G-104890 -100.02739  40.64754 302 160 292-302 Domestic 11/15/1999

The monitoring well was pugged on 12/01/2005.

Depth of the borehole of the test hole; no well was installed at this location.

Sources of coordinates: Private water wells, Nebraska Department Natural Resources (http://dnrdata.dnr.ne.gov/wellscs/Menu.aspx); Eustis public
water supply wells, estimated by Argonne; test holes, Nebraska statewide test hole database
(http://snr.unl.edu/data/geologysoils/NebraskaTestHole/NebraskaTestHolelntro.asp).

In addition to the Nebraska water well registration form (DWR 602), additional information and lithology below the well depth are based on an
engineering design drawing by T.C. Engineering, Co. (1990), North Platte, Nebraska.

In addition to the Nebraska water well registration form (DWR 602), additional information and lithology below the well depth are based on an
engineering design drawing by Mousel & Wright Consulting Engineers (1970), McCook, Nebraska.
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Logs Used for Section A-A'
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TABLE C.1 Summary of historical ownership records for the former CCC/USDA property.

Property Transaction Record

Date Grantor (or Lessor) Grantee (or Lessee) Type Document

Dec. 10, 1946 Samuels Volkman Warranty deed Deeds Book 49 Pgae 674
Jun. 1, 1950 Volkman CCC/USDA Lease Misc. Book 16 Page 3872
Sept. 15, 1954 Volkman CCC/USDA Lease extension Misc. Book 18 Page 4992
Sept. 12, 1959 Volkman CCC/USDA Lease extension Misc. Book 20 Page 7882
Mar. 25, 1964 Volkman CCC/USDA Lease extension Misc. Book 27 Page 7202
Oct. 29, 1964 Volkman CCC/USDA Lease termination Misc. Book 28 Page 1612
May 2, 1967 Volkman Grabenstein Warranty deed Deeds Book 55 Pgae 154
Mar. 11, 1968 Grabenstein Johnson Warranty deed Deeds Book 56 Pgae 182
Jan. 6, 1976 Johnson Hi-Line Implement Warranty deed Deeds Book 57 Pgae 547
Feb. 10, 1983 Hi-Line Implement Farmers State Bank Warranty deed Deeds Book 61 Pgae 293
May 4, 1988 Farmers State Bank Schurr Warranty deed Deeds Book 62 Pgae 571
Jun. 23, 1993 Schurr Eustis Ag & Auto, Inc. Warranty deed Deeds Book 64 Pgae 635
Nov. 16, 1998 Eustis Ag & Auto, Inc. Smallfoot (Owner of Eustis Ag & Auto)  Warranty deed Deeds Book 67 Pgae 185
Apr. 20, 2004 Farmers State Bank Smallfoot (Owner of Eustis Ag & Auto)  Warranty deed Deeds Book 69 Pgae 190
Mar. 22, 2006 Smallfoot (Owner of Eustis Ag & Auto) A&T Repairs, Inc. Warranty deed Deeds Book 69 Pgae 721

a A copy of the documentation is in this appendix.
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