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Notation 

AGEM Applied Geosciences and Environmental Management 
AMSL above mean sea level 
BER Bureau of Environmental Remediation 
BGL below ground level 
°C degree(s) Celsius 
CCC Commodity Credit Corporation 
EPA U.S. Environmental Protection Agency 
FSA Farm Service Agency 
ft foot (feet) 
gal gallon(s) 
gpm gallon(s) per minute 
hr hour 
IDW investigation-derived waste 
in. inch(es) 
KDHE Kansas Department of Health and Environment 
LUST leaking underground storage tank 
µg/kg microgram(s) per kilogram 
µg/L microgram(s) per liter 
MCL maximum contaminant level 
mg/L milligram(s) per liter 
mi mile(s) 
NAIP National Agricultural Imagery Program 
PVC polyvinyl chloride 
PWS public water supply 
USDA U.S. Department of Agriculture 
VOC volatile organic compound 
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Final Work Plan: Environmental Site Investigation at Sylvan Grove, Kansas 

1  Introduction 

In 1998, carbon tetrachloride was found above the maximum contaminant level (MCL) of 
5 μg/L in groundwater from one private livestock well at Sylvan Grove, Kansas, by the Kansas 
Department of Health and Environment (KDHE). The 1998 KDHE sampling was conducted 
under the U.S. Department of Agriculture (USDA) private well sampling program. The 
Commodity Credit Corporation (CCC), a USDA agency, operated a grain storage facility in 
Sylvan Grove from 1954 to1966. Carbon tetrachloride is the contaminant of primary concern at 
sites associated with former CCC/USDA grain storage operations.  

Sylvan Grove is located in western Lincoln County, approximately 60 mi west of Salina 
(Figure 1.1). To determine whether the former CCC/USDA facility at Sylvan Grove is a potential 
contaminant source and its possible relationship to the contamination in groundwater, the 
CCC/USDA has agreed to conduct an investigation, in accordance with the Intergovernmental 
Agreement between the KDHE and the Farm Service Agency (FSA) of the USDA. 

This Work Plan presents historical data related to previous investigations, grain storage 
operations, local private wells and public water supply (PWS) wells, and local geologic and 
hydrogeologic conditions at Sylvan Grove. The findings from a review of all available 
documents are discussed in Section 2. 

On the basis of the analyses of historical data, the following specific technical objectives 
are proposed for the site investigation at Sylvan Grove: 

 Evaluate the potential source of carbon tetrachloride at the former 
CCC/USDA facility. 

 Determine the relationship of potential contamination (if present) at the 
former CCC/USDA facility to contamination identified in 1998 in 
groundwater samples from one private well to the west. 

 Delineate the extent of potential contamination associated with the former 
CCC/USDA facility. 
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The detailed scope of work is outlined in Section 3. The results of the proposed work will 
provide the basis for determining what future CCC/USDA actions may be necessary, with the 
ultimate goal of achieving classification of the Sylvan Grove site at no further action status. 

The proposed activities are to be performed on behalf of the CCC/USDA by the 
Environmental Science Division of Argonne National Laboratory, a nonprofit, multidisciplinary 
research center operated by the UChicago Argonne, LLC, for the U.S. Department of Energy. 
Argonne provides technical assistance to the CCC/USDA concerning environmental site 
characterization and remediation at former grain storage facilities.  

Argonne issued a Master Work Plan (Argonne 2002) that has been approved by the 
KDHE. The Master Work Plan describes the general scope of all investigations at former 
CCC/USDA facilities in Kansas and provides guidance for these investigations. That document 
should be consulted for the complete details of plans for work associated with the former 
CCC/USDA facility at Sylvan Grove.  
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FIGURE 1.1  Location of Sylvan Grove, Kansas. 
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2  Background and Previous Studies 

Sylvan Grove, Kansas, is a small rural city located in western Lincoln County, in 
Sections 11-14; Township 12 South; Range 10 West. The 2000 Census recorded 324 residents in 
157 households in the city of Sylvan Grove. This section summarizes the results of previous 
investigations, geologic/hydrogeologic conditions, and potential sources for contamination at 
Sylvan Grove. 

The residents of the city are served by a public water system that obtains water from two 
wells located 2,800 ft southwest of the former CCC/USDA facility (Figure 2.1). No carbon 
tetrachloride has been found in the public wells, on the basis of communications with the Sylvan 
Grove utilities superintendent (Blasé 2012) and previous test results (Appendix A). The details 
are discussed in Section 2.4.1.  

 
2.1  Previous Investigations 

To date, the carbon tetrachloride contamination at Sylvan Grove has been addressed by 
the following KDHE investigations: 

• Private well sampling in January and March 1998 (under CCC/USDA 
funding) 

• Pre-CERLIS site reconnaissance and evaluation in August 1998 

• Private well sampling in April 2006 (under CCC/USDA funding) 

These prior investigations are discussed below. 

 
2.1.1  Private Well Sampling in January and March 1998 

In January and March 1998, the KDHE North Central District Office sampled four 
private wells outside the northern city limit as part of the statewide USDA private well sampling 
program. Carbon tetrachloride was initially detected in the Oris Kingery livestock well (currently 
used for lawn and garden purposes) at 26.2 µg/L. A second sample collected in March 1998 from 
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this well confirmed carbon tetrachloride at 33.6 µg/L (Table 2.1). No carbon tetrachloride was 
identified in three additional private wells. Analytical results for groundwater samples also 
showed trace levels (below the MCL) of chloroform at 1.4-3.1 µg/L in the Kingery well and 
1.0-2.2 µg/L in the Chris Meyer (MLC, Inc.) well. All of the January and March 1998 analyses 
for carbon tetrachloride and chloroform were conducted in an off-site laboratory.  

Nitrate was detected at concentrations above the MCL of 10 mg/L at the Chris Meyer 
well (24.2 mg/L by the field laboratory and 24.08 mg/L by the off-site laboratory) in January 
1998.  

Approximate locations of the four private wells sampled in January and March 1998 are 
shown in Figure 2.2. The former CCC/USDA grain storage facility is located 50 ft east of the 
Kingery well and about 800 ft east of the Chris Meyer well. The well locations shown in 
Figure 2.2 were estimated on the basis of the descriptions on the KDHE’s sampling data sheet 
(KDHE 1998). The locations will be surveyed in the proposed investigation. 

 
2.1.2  Pre-CERLIS Site Reconnaissance and Evaluation in August 1998 

To determine whether the former CCC/USDA facility could be a possible source for the 
carbon tetrachloride identified in the Kingery well 50 ft to the west, the KDHE North Central 
District Office recommended further investigation by the KDHE Bureau of Environmental 
Remediation (BER). In August 1998, the KDHE/BER Site Assessment Unit conducted soil 
sampling beneath the former CCC/USDA facility with a Geoprobe unit. Six subsurface soil 
samples were collected at depths of 8.5-18.5 ft BGL (below ground level) at six locations across 
the former CCC/USDA facility (Figure 2.3).  

The soil samples collected in August 1998 were initially analyzed by field screening 
procedures in the KDHE/BER mobile laboratory. Carbon tetrachloride was detected in four of 
the six soil samples collected, at concentrations ranging from 0.3 μg/kg to 28 μg/kg (Table 2.1). 
Two soil samples (SP1 and SP3) were submitted to an off-site laboratory for verification 
analysis. One of these soil samples (SP3) had the highest concentration of carbon tetrachloride as 
analyzed by the field laboratory (28 μg/kg). The off-site analyses detected no carbon 
tetrachloride or chloroform in either soil sample, at a reporting limit of 5.0 μg/kg (KDHE 1998). 
The presence of contamination in soil beneath the former CCC/USDA facility was therefore not 
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confirmed above the reporting limit by the off-site laboratory. The sampling proposed in this 
Work Plan (Section 3) will resolve questions about these 1998 results. 

Attempts to collect groundwater samples with the KDHE Geoprobe unit were made at all 
six soil sampling locations at the former CCC/USDA facility in August 1998. These attempts 
were unsuccessful because of refusal to penetrate a bedrock unit that the KDHE (1998) described 
as “fine-grained sandstone beds.” 

Two groundwater samples were collected from the Kingery well and the Winckler well 
(currently owned by R. Wolting; see Section 2.3) in this August 1998 sampling event. Carbon 
tetrachloride was detected in groundwater from the Kingery well, near the western edge of the 
former CCC/USDA facility, at 30.2 μg/L (off-site laboratory result) and 37.6  μg/L (field 
analysis result). Chloroform was reported at 1.4 μg/L in the Kingery well (off-site analysis). No 
contamination was detected by either laboratory in samples from the Winckler well, 200 ft 
southeast of the former facility.  

 
2.1.3  Private Well Sampling in April 2006 

In April 2006, the KDHE resampled three of the four private wells that had been sampled 
in 1998 (Table 2.1 and Figure 2.2). Carbon tetrachloride and chloroform were again detected in 
the groundwater sample collected from the Kingery well, at 18.2 μg/L and 1.2 μg/L, respectively. 
No contamination was found in the K. Meyer well or the C. Meyer well. These analyses were 
conducted by an off-site laboratory. 

A nitrate concentration of 81.5 mg/L was reported for the Kingery well. 

The Winckler property, which includes the former CCC/USDA property, was transferred 
to the Woltings in 2003 (Section 2.3). The Wolting family moved into a new home on the 
property after 2006. No groundwater sample was taken from the Wolting well in the 2006 
sampling event.  
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2.1.4  Additional Investigations Related to Groundwater Contamination 

 
2.1.4.1  Falcon (Feldkamp) Service Station  

In 1990, a release of fuel from leaking underground storage tanks (LUSTs) was identified 
at the service station owned by the Feldkamp Brothers Oil Company (currently owned by Falcon 
Service). Five LUSTs were removed, and the contaminated soil was excavated. Approximately 
10 monitoring wells were installed to depths of 13-25 ft BGL. Free-phase product was observed 
in groundwater. The service station is located 1,000 ft southwest of the former CCC/USDA 
facility, as shown in Figure 2.1.  

In November 2011, a brownfield targeted investigation to assess the current condition of 
the Falcon Service station site was conducted by Terracon Consultants, Inc., for the KDHE. 
1,2-Dichloroethane was detected at 16 µg/L, above the KDHE risk-based standard for this 
compound. Continued monitoring was recommended through the KDHE LUST program. 

 
2.1.4.2  Former Farmers Elevator Company Site 

In 2008, the KDHE performed a pre-CERCLIS site reconnaissance and evaluation for 
nitrate and pesticide contamination at the former Farmers Elevator Company site. Nitrate was 
detected at maximum concentrations of 470 mg/kg in subsurface soil and 35 mg/L in 
groundwater. This site is located about 3,000 ft south of the former CCC/USDA facility 
(Figure 2.1) and is currently owned by the Sylvan Grove Historical Society. The property is 
being enrolled in the Voluntary Cleanup and Property Redevelopment Program to address the 
on-site contamination. 

 
2.2  Geologic and Hydrogeologic Setting 

Sylvan Grove lies within the Smoky Hills Upland of the Great Plains physiographic 
province. The topographic features in this area typically include long, gently sloping pediments 
of uplands; bold escarpments of deeply dissected uplands; deep, narrow channels of tributary 
valleys; and broad, flat alluvial valleys along major streams. These features reflect the 
differential weathering characteristics of the Cretaceous clay, sandstone, shale, and limestone 
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(Berry 1952). The land surface elevations at Sylvan Grove (including the former CCC/USDA 
grain storage property) vary, from uplands at approximately 1,550 ft AMSL (above mean sea 
level) to the north, to the Saline River and its floodplain at 1,430 ft AMSL to the south 
(Figure 2.4). The local relief is up to 120 ft. The Saline River is a major river system running 
from west to east across the middle of the Lincoln County. In the vicinity of Sylvan Grove, 
headwaters of several intermittent creeks dissect the surface of the uplands and drain the local 
area, generally flowing southward to the Saline River (Figure 2.4). 

The near-surface geologic formations in Lincoln County were mainly deposited from the 
early Cretaceous to the Quaternary (Table 2.2). The formations of Cretaceous age near Sylvan 
Grove include the Dakota formation, which is underlain by the Cheyenne sandstone and Kiowa 
shale of early Cretaceous age and the overlying Graneros shale and Greenhorn limestone 
(Figure 2.5). The Dakota formation crops out in large areas adjacent to the Saline River and its 
tributaries. The Graneros shale forms a gentle grade from the top of the underlying Dakota 
formation to the overlying Greenhorn limestone, which extends over large upland areas (Berry 
1952). The Dakota formation consists largely of gray to dark gray shale, sandy shale, and 
varicolored clays, containing irregular lenticular beds of siltstone and sandstone that yield 
moderate quantities of water. The overlying noncalcareous Graneros shale and Greenhorn 
limestone are in general impervious, producing little to no water to wells, except for weathered 
Greenhorn limestone in a limited area. Information obtained from local drillers’ logs suggests 
that most local water wells are producing water from sandstone beds in the Dakota formation.  

Deposits of Pleistocene age unconformably overlie the Cretaceous formations as a result 
of alternating erosion and deposition. Pleistocene deposits are represented by the Meade 
formation, the Sanborn formation, and alluvium. The Meade formation is limited in the 
abandoned stream channel in the southwest corner of Lincoln County. The Sanborn formation 
lies over large areas, whereas alluvium is deposited in the present stream channels. As described 
by Berry (1952), the Sanborn formation consists of three prominent lithologic types that indicate 
three environments of deposition: (1) stream deposits of sand and gravel representing the major 
channel fills of earliest Sanborn time; (2) eolian silts covering large areas of the uplands, 
transported by winds from the floodplains of the major valleys during periods of alluviation; and 
(3) colluvial materials on slopes. The coarse materials of the Sanborn formation immediately 
overlying the Dakota formation can provide abundant water to wells. The Sylvan Grove public 
water supply wells tap water in this favorable condition (Berry 1952). The Sanborn formation 
loess (mainly silt) overlying the Dakota formation, however, produces little water to wells.  
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On the basis of drillers’ logs obtained from Kansas water well registration forms 
(Appendix B), depths to the bedrock unit (most likely Dakota formation) vary from 11 ft at the 
Chris Meyer well to 65 ft at the Fischer well and 68 ft at the public wells to the south. In the 
1998 KDHE investigation, the maximum depth of refusal with the Geoprobe unit was 
encountered at 18.5 ft BGL (KDHE 1998). 

Regionally, groundwater in Lincoln County flows mainly to the Saline River valley 
system, about 4,000 ft south of the former CCC/USDA facility. The previous investigations at 
the Falcon Service station site indicated a generally southward flow direction in the shallow 
groundwater (GeoStat 2011).  

 
2.3  Former CCC/USDA Grain Bin Facility 

To identify potential source areas at Sylvan Grove, Argonne conducted a property 
documents search and an analysis of historical aerial photographs for the former CCC/USDA 
facility. This section presents the results of combined analyses of all available documents. 

The historical ownership of the properties related to the CCC/USDA grain storage 
operation at Sylvan Grove was determined on the basis of property documents acquired from the 
Lincoln County Courthouse. The historical ownership and property records are in Appendix C. 
The historical aerial photos taken in 1957, 1965, 1971, and 1980 (Figure 2.6) and the lease 
documents indicate that the CCC/USDA operated a two-acre grain storage facility consisting 
30 circular bins near the northern edge of the city of Sylvan Grove in 1954-1966. The detailed 
lease and property transactions of property and the operation of the grain storage facility are 
summarized as follows: 

• April 22, 1954. A warranty deed for approximately 16 acres of property, 
including the former CCC facility established at a later date, transferred the 
property from Eldor and Doris Hillmer to Harold and Melinda Panzer. 

• May 1, 1954. Harold Panzer leased the middle-western part of his property 
(about 2 acres) to the CCC/USDA from May 1, 1954, to April 30, 1959. 
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• June 22, 1957. An aerial photo taken on this date shows 30 grain bins in two 
rows on the property leased to the CCC/USDA, indicating the presence of 
grain storage operations during the lease period (Figure 2.6).  

• March 28, 1959. The lease of the 2-acre property was extended by Harold 
Panzer for 10 years, from May 1, 1959, to April 30, 1969. 

• April 25, 1960. A warranty deed conveyed 16 acres of property from Harold 
and Melinda Panzer to Paul and Phyllis Winckler. 

• October 1, 1965. An aerial photo taken on this date shows the 30-bin grain 
storage facility still in place on the leased property (Figure 2.6). 

• August 11, 1966. An Agriculture Stabilization and Conservation newsletter 
(included with an FSA survey form) indicates that the 30 steel bins at Sylvan 
Grove were for sale. The FSA form confirms that the CCC/USDA grain 
storage operation ceased in 1966. 

• June 24, 1971. An aerial photo taken on this date shows that all 30 grain bins 
had been removed from the formerly leased CCC/USDA property 
(Figure 2.6). 

• December 10, 2003. A warranty deed conveyed the 16 acres of property from 
Paul and Phyllis Winkler to Ryan and Heather Wolting, the current owners of 
the property. 

• December 11, 2003. A termination of the lease to the CCC/USDA during the 
1960s was formally filed in Lincoln County. 

 
2.4  Existing Wells in the Vicinity of the Former CCC/USDA Facility 

 In a search for available information on existing wells, 16 private wells and 2 public 
water supply wells were identified within a distance of an approximately 0.5 mi from the former 
CCC/USDA facility (Figure 2.4). The well information was obtained mainly from Kansas well 
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registration forms, the KDHE (1998) site reconnaissance and investigation report, and direct 
communications with representatives of the city of Sylvan Grove. The details are discussed in 
below. 

 
2.4.1  Public Water Supply Wells  

 The city of Sylvan Grove has provided a public water supply since the 1950s. The city 
well field is located at the southwest edge of the city, approximately 2,800 ft south of the former 
CCC/USDA facility (Figure 2.4). In late 1940s, six wells were drilled and installed for public 
water supply, at or near the city well field. Currently, wells PWS5 and PWS6 are actively 
providing the public water supply. The other four wells have been abandoned. Their precise 
locations are not recorded and remain unknown. 

 Argonne staff members recently visited the city of Sylvan Grove. Discussions with city 
officials indicated that water from wells PWS5 and PWS6 has been analyzed routinely by the 
KDHE laboratory and that no contaminants (including carbon tetrachloride) have been identified 
(Blasé 2012). The most recent results are in Appendix A. In 1998, because of apparent well 
deterioration (especially rust and scale accumulation along the shutter-type screen), Clarke Well 
and Equipment, Inc., refurbished both wells at the request of the city. Pumping tests after the 
treatments showed that the wells had been restored to good productivity of at least 200 gpm.  

 The public wells were originally installed in the city well field by Layne-Western Co. in 
1949. The driller’s log in Appendix B for well PWS2, which was made available to Argonne by 
Clarke Well and Equipment, Inc., is considered representative of the well field. This log 
(Appendix B) indicates that the public wells were completed to the top of a shale horizon in the 
Dakota formation at approximately 68 ft BGL. A thick (26-28 ft) layer of saturated sand and 
gravel overlying the bedrock serves as the source of groundwater to the wells. A well survey 
during the well refurbishment in 1998 determined that well PWS5 is 71 ft deep and is screened at 
62-71 ft BGL, while PWS6 is 66 ft deep and is screened at 52-66 ft BGL. The static water level 
was at 39-40 ft BGL in both wells.  

 The geologic stratigraphic units and water-bearing zone penetrated by the Sylvan Grove 
public wells were also discussed by Berry (1952) in his geohydrology bulletin for Lincoln 
County. Berry suggested that the Pleistocene Sanborn formation (a layer of sand and gravel) and 
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the underlying Dakota formation of Cretaceous age provide the sources of groundwater. The 
location of the city well field is very close to the Saline River valley and about 1,200 ft north of 
the current Saline River channel.  

 
2.4.2  Private Wells 

 In an effort to identify the private wells near the former CCC/USDA facility, Argonne, on 
behalf of the CCC/USDA, located 16 private wells within 0.5 mi of the former facility. City 
officials indicated that all of these wells are currently used for lawn and garden purposes (Meitler 
2012). The work proposed in Section 3 includes groundwater sampling for most of private wells 
near the former facility and confirmation of the water use for each well. 

 Of the 16 private wells located, 7 were identified through Kansas water well registration 
forms. All of these wells are installed in the bedrock formation of shale layers containing 
sandstone beds (Dakota formation). No saturated sand and gravel were recorded above the 
Dakota formation, in contrast to the boreholes drilled at the city well field. The production rates 
of the private wells are, predictably, much lower than those of the public wells. The available 
well logs are in Appendix B. 

 The lawn and garden well at the Kingery residence, in which carbon tetrachloride was 
detected in groundwater, was characterized by the KDHE (1998) as a hand-dug well. The well is 
about 50 ft west of the former CCC/USDA facility. Its depth is about 50 ft BGL, and the 
groundwater level is 25-30 ft BGL. The water-bearing zone is likely in the Dakota formation, 
though neither well log nor geologic information is available for this well.  
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TABLE 2.1  Analytical results from prior investigations at the former CCC/USDA facility. 

           
   Field Analysis  Off-Site Laboratory Analysis 
           

Location 
Depth 

(ft BGL) Date 

Carbon 
Tetrachloridea 

(ppb)b 
Nitrate 
(mg/L) 

 Carbon 
Tetrachloridec 

(ppb) 
Chloroformc 

(ppb) 
Nitrate 
(mg/L) 

           
           
KDHE private well sampling in January, March, and August 1998 
           
Kingery ~ 50 01/30/98 –d < 20  26.2 1.4 – 
Kingery ~ 50 03/30/98 – –  33.6 3.1 – 
Kingery ~ 50 08/11/98 37.6 –  30.0 1.4 – 
Meyer, C. Unknown 01/30/98 – 24.2  NDe 2.2 24.08 
Meyer, C. Unknown 03/30/98 – –  ND 1.0 – 
Meyer, K. Unknown 01/30/98 – < 20  ND ND – 
Wincklerf Unknown 03/30/98 – –  ND ND – 
Wincklerf Unknown 08/11/98 ND –  ND ND – 
           
KDHE soil sampling in August 1998 
         
SP1 8.5 08/11/98 ND –  ND ND – 
SP2 12.5 08/11/98 0.6 –  – – – 
SP3 18.5 08/11/98 28 –  ND ND – 
SP4 12.5 08/11/98 0.4 –  – – – 
SP5 12.5 08/11/98 0.3 –  – – – 
SP6 9.5 08/11/98 ND –  – – – 
           
KDHE private well sampling in April 2006 
           
Kingery ~ 50 04/06 – –  18.2 1.2 81.5 
Meyer, C. Unknown 04/06 – –  ND ND – 
Meyer, K. Unknown 04/06 – –  ND ND – 
           
 
a Reporting limits: 0.2 µg/kg for soil and 0.2 µg/L for water. 
 
b Concentrations are given in parts per billion (µg/kg for soil or µg/L for water). 
 
c Reporting limits: 5.0 µg/kg for soil or 0.5 µg/L for water. 
 
d Not analyzed. 
 
e ND, not detected at the indicated reporting limit. 
 
f The current owner of the Winckler well is R. Wolting. 
 

 

  



Sylvan Grove Work Plan 2-11 
Version 01, 05/31/12 

 

TABLE 2.2  Generalized geologic section for Lincoln County, Kansas. Series and formations present at 
Sylvan Grove are highlighted in bold font. Source of data: Berry (1952). 

       

System Series Formation 
Thickness 

(ft) Physical Character Water Supply 
       
      

Quaternary Pleistocene 

Recent alluvium 
(unconformable on 
older formations) 
 

0-6 Sand, gravel, clay, and 
silt; buff to tan. 
Predominantly fine sand 
and silt. 
 

Yields supplies of 
water for domestic and 
stock use. Quantities 
are limited. 
 

Sanborn 
formation 
(unconformable on 
older formations) 
 

0-35 Loess, sand, and 
(locally) colluvium at the 
base; tan to gray-buff. 
Sand and gravel locally 
cemented. 
 

Yields little or no water 
to wells in this area. 
 

Meade formation 
 

0-40 Gravel, sand, silt, clay, 
volcanic ash, and 
caliche; gray, tan, and 
buff. 
 

Yields meager 
supplies of water to 
wells. 
 

Tertiary Pliocene 
 

Ogallala formation  
(unconformable on 
older formations) 
 

0-4 "Algal limestone," pink, 
gray, and tan. Fresh-
water limestone and 
caliche. 
 

Yields no water to 
wells. 
 

Cretaceous 

Gulfian 
 

Carlile shale 0-20 Shale, chalky to black, 
fissile. Contains some 
interbedded limestone. 
 

Yields no water to 
wells. 
 

Greenhorn 
limestone 
 

65-90 Shale and limestone 
interbedded. Shale is 
calcareous, tan to blue-
gray; limestone is thin 
bedded, fossiliferous, 
gray. 
 

Weathered limestone; 
yields some potable 
water to shallow wells. 
 

Graneros shale 20-35 Shale, blue-gray, locally 
contains clay, siltstone, 
and sandstone. Contains 
selenite and pyrite. 
 

Yields little or no water 
to wells. 
 

Dakota 
formation 
 

140-200± Clay, shale, siltstone, 
and sandstone, 
interbedded and 
varicolored. Contains 
abundant siderite, 
hematite, limonite, and 
some lignite. 
 

The sandstone yields 
moderate quantities of 
water of variable 
quality. Generally, 
shallow wells yield 
good water, and deep 
wells yield poor water. 
 

Comanchean 
 

Kiowa shale 75-100± 
 

Shale, black, containing 
thin beds of sandstone 
and siltstone, with 
crystals of gypsum and 
pyrite. 

Yields little or no water 
to wells. 
 
 

Cheyenne 
sandstone 

0-100± Sandstone, medium to 
fine-grained, gray; some 
shale and siltstone. 
 

Yields no water to 
wells. 
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FIGURE 2.1  Locations of the former CCC/USDA facility, the Falcon Service station (previously owned by Feldkamp Brothers Oil 
Company), the former Farmers Elevator Company site, and adjacent private wells and public water supply wells. Locations of private wells 
are estimated on the basis of the KDHE (1998) investigation report, Kansas water well registration forms, and communications with Sylvan 
Grove officials. Sources of photograph: NAIP (2010). 
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FIGURE 2.2  Historical analytical results for carbon tetrachloride in groundwater samples collected by the KDHE in 1998-2006 from four private 
wells near the former CCC/USDA facility. Source of photograph: NAIP (2010). 
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FIGURE 2.3  Analytical results for soil samples collected by the KDHE in August 1998 at the former CCC/USDA facility. Locations are 
estimated from the KDHE (1998) investigation report. Samples were collected at depths of 8.5-18.5 ft BGL. The maximum concentration 
identified by the KDHE field mobile laboratory for the soil sample collected at SP3 was not confirmed by analysis at the off-site laboratory. 
Source of photograph: NAIP (2010). 



 

 

Sylvan G
rove W

ork Plan 
2-15 

Version 01, 05/31/12 
 

 
FIGURE 2.4  Local topography in the vicinity of Sylvan Grove and the former CCC/USDA facility, with estimated locations of private wells and 
public water supply wells. Source of 1982 topographic map: USGS (1997).  
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FIGURE 2.5  North-to-south geologic cross section from the north county line to the south county line, illustrating the stratigraphic relationships in 
western Lincoln County and the local area near Sylvan Grove. 
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FIGURE 2.6  Historical aerial photographs taken in 1957, 1965, 1971, and 1980, illustrating changes in 
grain storage operation at the former CCC/USDA facility near the north edge of Sylvan Grove. Sources of 
photographs: USDA (1957, 1965, 1971, 1980).  
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3  Proposed Technical Program 

This section outlines the proposed investigative program at the former CCC/USDA 
facility at Sylvan Grove. A phased approach will be employed to optimize the field investigation 
by incorporating new results from the each previous phase, as well as input from the CCC/USDA 
and KDHE 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 nearby Kingery well. The results of the proposed 
investigation will provide the basis of recommendations for future action, with the ultimate goal 
of requesting assignment of the Sylvan Grove site to no further action status.  

 
3.1  Technical Objectives and Phases of the Investigation 

To achieve the investigational goal, the following detailed technical objectives are 
proposed: 

• Evaluate the potential source of carbon tetrachloride at the former 
CCC/USDA facility. 

• Determine the relationship of potential contamination at the former 
CCC/USDA facility to contamination identified in 1998 and 2006 in 
groundwater at one lawn and garden well to the west. 

• Delineate the extent of potential contamination associated with the former 
CCC/USDA facility. 

The proposed investigation is guided by these objectives and is divided into two phases 
for implementation. Data acquired during the first phase will be evaluated to determine whether 
the subsequent phase is necessary and also will be used to optimize the work in the subsequent 
phase. The CCC/USDA and KDHE project managers will be contacted during each phase and 
kept apprised of the results. The implementation of each phase of work will be discussed and 
mutually agreed upon by the CCC/USDA and KDHE project managers. 

The proposed phases of the investigation are as follows: 
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• Phase 1: Identify potential contaminant source areas in the vadose zone soil 
and characterize groundwater-bearing zone(s) on the former CCC/USDA 
property. Collect groundwater samples from private wells and public water 
supply wells in the vicinity of the former CCC/USDA facility. 

• Phase 2: If data from Phase 1 suggest that contaminants associated with the 
former CCC/USDA facility have migrated off the property, delineate the 
extent of the groundwater contamination emanating from the property, 
establish a groundwater monitoring network, and measure hydraulic 
properties that affect contaminant migration. 

 
3.2  Investigation Tasks 

 
3.2.1 Phase 1: Identification of Potential Contaminant Source Areas in the Vadose Zone Soil and 

Characterization of Groundwater-Bearing Zone(s) on the Former CCC/USDA Property; 
Groundwater Sampling for All Private and Public Water Supply Wells in the Vicinity of the 
Property 

Phase 1 will be conducted in three stages, as follows: 

• Phase 1a: Conduct one deep stratigraphic test (to a maximum depth of 100 ft 
BGL) to identify hydrostratigraphic units and characterize groundwater-
bearing zone(s) in the bedrock formation at a location directly offsetting the 
identified contaminated private lawn and garden well (Oris Kingery) and 
underlying the former CCC/USDA grain storage facility. Collect groundwater 
samples for volatile organic compounds (VOCs) analyses at each identified 
groundwater-bearing zone.  

• Phase 1b: Perform vertical soil profiling through the vadose zone at six 
locations, in addition to the stratigraphic test location. Collect shallow 
groundwater samples for VOCs analysis from the first water-bearing zone at 
each location. 
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• Phase 1c: Collect groundwater samples for VOCs analysis from private wells 
and public water supply wells in the vicinity of the former CCC/USDA 
facility. 

Soil samples from the vadose zone and groundwater samples from the identified 
groundwater-bearing-zone(s) within the bedrock will be collected with the sonic drilling rig 
during Phase 1. Sampling will be performed according to procedures in the Master Work Plan 
(Argonne 2002) and methods specified in Section 3.3. Phase 1 will proceed as follows: 

• First, a deep investigation borehole (maximum depth 100 ft BGL) will be 
drilled adjacent to the contaminated private well (Oris Kingery) (Figure 3.1). 
Vertical soil profiling and geologic coring will be conducted to characterize 
the vadose zone and the underlying water-bearing zone(s). The core samples 
will be examined visually for lithologic evaluation and description. All soil 
and groundwater samples will be analyzed for VOCs to delineate the vertical 
extent of contamination in the potential source area. Hydrogeologic testing, 
grain size analysis, and other physical/chemical analyses might be performed, 
if necessary, for selected samples. Results from this initial location will guide 
the selection of vertical sampling depths and intervals for other locations 

• Vertical soil profiles will be collected at six locations in addition to the initial 
deep stratigraphic test location on the former CCC/USDA property. Of these, 
three locations are along the western row of former grain bins, one location is 
between the rows, and two locations are along the eastern row (Figure 3.1). 
These locations are expected to have been the most vulnerable to potential 
releases of carbon tetrachloride during the former grain storage operations. 
For each profile, soil samples will be collected at intervals of 4 ft or less or at 
significant changes in lithology, from near the surface to the top of the first 
groundwater-bearing zone. The depth to the top of the first water-bearing zone 
is anticipated at approximately 30-40 ft BGL. The results of soil analysis will 
assist in the determination of potential source areas in the vadose zone soil. 

• At each of six investigation locations, one water sample will be collected at 
intervals of 10 ft or less from the underlying, identified groundwater-bearing 
zone within the bedrock formation, to establish potential soil-to-groundwater 
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pathways and to confirm the location(s) of groundwater contamination 
associated with the source areas.  

• Plant tissues will be collected along a grove of trees where the western row of 
grain bins was located, as shown in the 1957 and 1965 aerial photographs 
(Figure 2.6). Argonne’s previous studies indicate that the presence of 
contamination in plant tissues is a good indicator of soil contamination.  

• Analyses for VOCs will be conducted for all soil, groundwater, and plant 
tissue samples collected, to identify any carbon tetrachloride and chloroform 
contamination. 

• All soil samples will be inspected visually for lithologic evaluation and 
description. Hydrogeologic testing, grain size analysis, and other chemical 
analyses may be performed in this or the subsequent phase for selected 
samples that are later determined to contain high concentrations of carbon 
tetrachloride. 

• Groundwater samples will be collected for VOCs analysis from the private 
wells and public water supply wells near the former CCC/USDA facility. The 
estimated locations of the wells are shown in Figure 3.2.  

• As analytical results are evaluated in the field, adjustments might be necessary 
to the number of sample points, the sample locations, and sampling intervals. 
The CCC/USDA and KDHE project managers will be contacted during field 
activities and kept apprised of results.  

The results of the Phase 1 vertical soil profiling for the vadose zone, as well as 
groundwater sampling for the underlying groundwater-bearing zone, will indicate whether a soil 
source of carbon tetrachloride exists and a soil-to-groundwater migration pathway is potentially 
present at the former CCC/USDA facility.  
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3.2.2 Phase 2: Delineation of the Extent of Contamination in Groundwater and the Local 
Groundwater Flow Pattern 

• Phase 2: If data from Phase 1 suggest that contaminants associated with the 
former CCC/USDA facility have migrated off the property, delineate the 
extent of the groundwater contamination emanating from the property, 
establish a groundwater monitoring network, and measure hydraulic 
properties that affect contaminant migration. 

Most of the sampling points in Phase 2 will be located outside the former CCC/USDA 
property. This phase will proceed as follows: 

• Additional borehole locations for groundwater sampling will be selected, on 
the basis of results from Phase 1, to characterize the lateral and vertical extent 
of any groundwater contamination emanating from the former CCC/USDA 
facility. These borehole locations will be in or near potential contaminant 
migration pathways downgradient from any source identified at the former 
CCC/USDA facility. The exact number and locations of boreholes will be 
determined at the end of Phase 1 or the beginning of Phase 2, in consultation 
with the CCC/USDA and KDHE project managers. The drilling rig will be 
used for advancing the boreholes. 

• Groundwater samples will be collected from the identified water-bearing 
zone(s) over the vertical extent of the contaminant in groundwater.  

• All groundwater samples will be analyzed for VOCs to determine the 
presence and concentrations of carbon tetrachloride and chloroform.  

• Monitoring wells will be installed at selected locations that were used in 
Phases 1 and 2 to collect groundwater samples. The drilling rig will be used 
for well installation, as discussed in Section 3.3. Additional wells might be 
installed outside the former CCC/USDA property, if necessary, to configure 
the local groundwater flow pattern adequately. 
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• Groundwater levels will be measured in all wells at least 24 hr after well 
completion. Location coordinates and surface elevations will be estimated by 
Argonne personnel during the investigation through use of a global 
positioning system. At the end of the investigation, the location coordinates 
and elevations will be determined by a professional surveyor.  

• Data loggers will be installed in the wells to facilitate long-term groundwater 
level monitoring, record seasonal water level fluctuations, and identify 
impacts of pumping at local wells.  

• Results from the VOCs analyses on soil and groundwater samples generated 
in Phase 1, together with the groundwater flow pattern identified in Phase 2, 
will be compiled to constrain the extent of the contamination in groundwater 
and the primary direction of groundwater flow and contaminant migration.  

• Slug testing may be conducted at selected wells to generate data on the range 
and distribution of aquifer hydraulic conductivity values across the area 
associated with contaminant sources and migration pathways. Such results can 
help to estimate the potential migration rate of the contamination in 
groundwater and the feasibility of various corrective actions. The testing will 
be performed according to the procedures in Section 6.7 of the Master Work 
Plan (Argonne 2002). 

 
3.3  Investigation Methods 

 
3.3.1  Methods for Sampling of Existing Wells 

 Water level measurement and sampling in existing wells will be conducted in accordance 
with the procedures described in the Master Work Plan (Argonne 2002), as follows: 

1. The well number, the well owner’s name, or both will be recorded. 

2. If possible, the static groundwater level and then the total depth will be 
measured and documented for each well. 
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3. The groundwater from each well will be purged until field parameters of pH, 
temperature, and conductivity are stable. If possible, a minimum of three well 
volumes of water will be purged. The field parameters and volume purged 
will be documented. Each well will be purged before it is sampled. 

4. The wells will be sampled after adequate recharge has occurred, but no more 
than 24 hr after purging. 

5. Groundwater samples for analysis of VOCs (including carbon tetrachloride 
and chloroform) will be collected in laboratory-approved containers and 
immediately placed in a cooler at 4°C. These samples will be shipped 
overnight to the Applied Geosciences and Environmental Management 
(AGEM) Laboratory at Argonne for off-site analysis.  

6. Any unavoidable deviations from these procedures will be documented.  

 
3.3.2  Methods for Vertical-Profile Soil Sampling with the Sonic Drilling Rig 

 Soil sampling will be performed by using the sonic drilling rig to obtain cores from a 
depth of 4 ft BGL to the top of the bedrock. Soil samples will be taken every 4 ft and/or at 
changes in lithology. The soil samples recovered will be placed in jars, sealed, preserved on dry 
ice in the field, and shipped to the AGEM Laboratory for preparation and analysis, in accordance 
with procedures in the Master Work Plan (Argonne 2002).  

 
3.3.3  Methods for Groundwater Sampling with the Sonic Drilling Rig 

 Groundwater samples collected with the drilling rig will be submitted to the AGEM 
Laboratory for rapid-turnaround (24-hr) analyses, to facilitate review of the investigation results 
by Argonne and by the CCC/USDA and KDHE project managers during the field program.  

 At each location investigated, core samples will be collected as the drill is advanced 
through the first water-bearing zone. At this point, a groundwater sample will be collected with a 
bailer. An override casing will be advanced to isolate the water-bearing zone. A core barrel (4-in. 
inner diameter and 6-in. outer diameter) will then be advanced to the next water-bearing zone, 



Sylvan Grove Work Plan 3-8 
Version 02, 06/13/12 

 

where the procedure will be repeated. Groundwater samples will be preserved and analyzed as 
described in Section 3.3.1 and Section 3.3.5. 

 
3.3.4  Methods for Installing Monitoring Wells 

 Monitoring wells will be installed according to the general procedures in Section 6.4.3 of 
the Master Work Plan (Argonne 2002). The boreholes will be drilled by using the sonic rig. The 
wells will consist of 2-in. polyvinyl chloride (PVC) casing installed in 8.25-in.-diameter 
boreholes. Screens will be 0.010-in. mill slot, PVC, at the appropriate length for the desired 
depth. A 10/20 (or #20) filter pack will be used. The filter pack will extend from 1 ft below the 
screen to 2 ft above the screened interval. A bentonite pellet seal 2-5 ft thick will be installed 
above the filter pack. A grout mixture of Portland cement with 5% bentonite will be placed, 
through a tremie pipe, in the annular space between the well casing and the borehole, from the 
top of bentonite seal to the ground surface.  

 All wells will be constructed in accordance with KDHE guidelines. Any variances 
required will be obtained from the appropriate agency prior to installation. All investigation-
derived wastes (IDW) will be managed as described in Section 3.3.6. Surface completions will 
consist of KDHE-approved flush mounts, as shown in the specifications for 2-in. casing in 
Figure F.4, Appendix F, of the Master Work Plan (Argonne 2002). After installation, each well 
will be pumped and developed as determined by the drilling engineer to be necessary. 

 
3.3.5  Methods for Analyses of Soil and Groundwater Samples 

 Soil and groundwater samples will be collected in laboratory-approved containers and 
shipped overnight to the AGEM Laboratory at Argonne. The soil samples will be analyzed at the 
AGEM Laboratory for carbon tetrachloride and chloroform by using a gas chromatograph–mass 
spectrometer system, according to U.S. Environmental Protection Agency (EPA) Methods 
5030B and 8260B (EPA 1998). Groundwater samples will be analyzed at the AGEM Laboratory 
according to EPA Method 524.2 (EPA 1995).  

 Aliquots of a minimum of 10% of the total number of soil and water samples collected 
will be sent directly from the field to TestAmerica Laboratories, Inc., South Burlington, 
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Vermont, for verification analysis under the EPA’s Contract Laboratory Program. An index of 
the EPA methods is online at http://www.epa.gov/epahome/index.  

 Selected soil samples will be tested for soil properties. Tests for soil may include 
porosity, water content, dry bulk density, total organic carbon, and grain size.  

 
3.3.6  Methods for Handling and Disposal of Investigation-Derived Wastes  

The approach to handling and disposal of soil and water IDW is 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 by a 
KDHE-certified laboratory. 

• A Solid Waste Disposal Authorization will be obtained from the KDHE 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 KDHE for review. 

• Water IDW will be stored on-site in 55-gal drums or polyurethane containers. 
If acceptable to the KDHE, the wastewater will be aerated prior to sampling 
and analysis for VOCs.  

• If analytical results for the wastewater indicate concentrations of carbon 
tetrachloride and chloroform below the MCL values, 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 KDHE. 
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3.4  Sampling and Reporting Schedule 

The proposed investigation is scheduled for summer 2012, pending successful 
negotiation of access. The CCC/USDA and Argonne will notify the KDHE a minimum of two 
weeks before the proposed field activities begin.  

 A report will be completed and submitted to the KDHE within 90 days after Argonne 
completes its quality review of the investigational data. The report will follow the guidelines for 
site monitoring established by KDHE Policy BER-RS-036 (KDHE 2005). Accordingly, the 
report will include, at a minimum, the following: 

• A narrative of work conducted 

• Recommendations for further action(s) at this site, if warranted 

• Maps depicting sample locations, groundwater flow direction(s), and 
contaminant levels 

• Tables that include all analytical and field data 

• Laboratory analytical data reports 

• All relevant field documentation 

• Quality assurance and quality control data 

 
3.5  Quality Assurance and Quality Control 

 Procedures necessary to maintain the quality of data will be implemented during all 
phases of the proposed investigation. Descriptions of the quality assurance and quality control 
methods are in Section 4 of the Master Work Plan (Argonne 2002).  
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3.6  Health and Safety 

 A site-specific health and safety plan will be prepared, approved by the Argonne field 
safety coordinator, and brought to the site for reference during the investigation. 

An Argonne health-safety-environmental protection representative will visit the site 
during field activities to observe, monitor, and report on operations. 

The general health and safety plan for use during this project, which is in Section 3 of the 
Master Work Plan (Argonne 2002), addresses all anticipated safety issues for activities at the 
Sylvan Grove site. Specific emergency information for use at the site is given below. 

Sylvan Grove has emergency 911 service. All emergency calls, including police, fire, 
and ambulance calls, will be directed for an appropriate response from this number. No 
emergency medical facilities exist at Sylvan Grove. The nearest hospital with emergency 
medical facilities is in Lincoln, Kansas. Driving directions to the hospital and the map showing 
the route are in Figure 3.3. Additional emergency information is in Table 3.1. 

 
3.7  Sylvan Grove Contacts 

Larry Meitler, Mayor  
City of Sylvan Grove 
118 South Main Street  
P.O. Box 68 
Sylvan Grove, KS 67481 
785-526-7188 (office)  
785-526-7189 (fax) 
sylvanch@wtciweb.com 
 
Louis Blasé, Utilities Superintendent 
City of Sylvan Grove 
118 South Main Street  
P.O. Box 68 
Sylvan Grove, KS 67481 
785-526-7188 (office)  
785-526-7189 (fax) 
sylvanch@wtciweb.com 
 

Rachel Stecklein, City Clerk 
City of Sylvan Grove 
118 South Main Street  
P.O. Box 68 
Sylvan Grove, KS 67481 
785-526-7188 (office)  
785-526-7189 (fax) 
sylvanch@wtciweb.com 
 
Tami L. Kerth, Register of Deeds 
Lincoln County Courthouse 
216 East Lincoln Avenue 
Lincoln, KS 67455 
785-524-4657 (office) 
785-524-5008 (fax) 
 
Jude Stecklein, Superintendent 
Sylvan-Lucas Unified School District, USD 299 
504 West 4th Street 
Sylvan Grove, KS 67481 
785-526-7175 (office) 
785-526-7182 (fax) 
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3.8  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 
 
Y. Eugene Yan, Ph.D. 
Sylvan Grove Technical 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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TABLE 3.1 Emergency information for the investigation at Sylvan Grove, Kansas.a 

 
Resource 

 
Telephone Number 

 
Name 

   
   
All Emergencies 911 – 
   
Medical Care 785-524-4403 Lincoln County Hospitalb 
  624 North Second Street 
  Lincoln, Kansas 
   
Fire Protection (nonemergency) – Sylvan Grove City and Rural Fire District 
  127 South Main Street 
  Sylvan Grove, Kansas 
   
Police (nonemergency) 785-524-4479 Lincoln County Sheriff 
  116 North Second Street 
  Lincoln, Kansas 
   
Industrial Hygiene 630-252-3310 Argonne-Industrial Hygiene 
   
Safety 630-988-9706 EVS Divisionc Field Safety Coordinator  

(Monte Brandner) 
   
 630-252-4878 EVS Divisionc Environmental, Safety, and Health 

Coordinator (Bill Gasper) 
   
Security 630-252-5737 Argonne-Operations Security (workdays) 
 630-252-5731 (after hours and weekends) 
   
Poison Control 800-222-1222 or Mid-America Poison Control Center, 
 913-588-6633 University of Kansas Medical Center 
   
Utilities Survey 800-344-7233 Kansas One Call, Wichita, Kansas 
 800-DIG-SAFE  
   
 
a Post this table in the field operations base. 
 
b The route from Sylvan Grove to the Lincoln County Hospital is shown in Figure 3.3. 
 
c Environmental Science Division at Argonne. 
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FIGURE 3.1  Proposed Phase 1 soil and groundwater sampling locations at Sylvan Grove. The location of the deep stratigraphic test directly 
adjacent to the contaminated Oris Kingery private well will enable identification of local stratigraphic units, groundwater-bearing zone(s), and the 
vertical extent of contamination in the potential source area. Source of photograph: NAIP (2010).  
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FIGURE 3.2  Proposed groundwater sampling locations for two public water supply wells and a number of private wells (if access is permitted) in 
the vicinity of the former CCC/USDA facility. Source of photograph: NAIP (2010). 
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FIGURE 3.3  Emergency route from the Sylvan Grove site to the Lincoln County Hospital, Lincoln, Kansas. 
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Appendix A: 

Testing Results for the Sylvan Grove Public Water Supply Wells 
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Appendix B 

Water Well Logs for the Sylvan Grove Public Wells and Private Wells  
in the Vicinity of the Former CCC/USDA Facility 
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Appendix C: 

Property Records 
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