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Final Report: Results of the 2005 Investigation  
of Contaminant Sources at Agra, Kansas 

 

Executive Summary 

 The 2005 investigation of contaminant sources at Agra, Kansas, was conducted at the 

request of the Kansas Department of Health and Environment (KDHE; Gotto 2004). The 

Environmental Science Division of Argonne National Laboratory implemented the investigation 

on behalf of the Commodity Credit Corporation of the U.S. Department of Agriculture 

(CCC/USDA). The investigation was designed to (1) update the conceptual site model and 

(2) investigate sources of previously identified carbon tetrachloride contamination in 

groundwater.  

 

The Investigation 

 The 2005 investigation at Agra focused on three target areas: the former CCC/USDA 

facility, the Pro-Ag Co-op property, and the location of a former retail store. The investigation 

was performed by using an iterative process of data collection, evaluation, and interpretation 

during field activities. Throughout data evaluation and interpretation, the CCC/USDA and the 

KDHE project managers were kept informed of the analytical results as they were received, and 

modifications to the Work Plan (Argonne 2005) were made with their input and approval. 

 In this investigation, electronic logs were collected through use of the electronic 

capabilities of Argonne’s cone penetrometer (CPT) to evaluate the site lithology and determine 

target depths for groundwater samples. Contaminant source areas were investigated by collecting 

soil and groundwater samples in vertical profiles at numerous locations with the CPT. A total of 

250 subsurface soil samples were collected at 20 CPT locations. A total of 196 groundwater 

samples were collected at CPT locations and at permanent monitoring locations.  
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Conclusions 

 Conclusions of the 2005 investigation of contaminant sources at Agra are as follows: 

• A source area for contamination and a pathway for contaminant migration 

from soil to groundwater were identified near the central part of the former 

CCC/USDA property. Three source areas were identified on the Pro-Ag 

Co-op property, along with a pathway at each location for contaminant 

migration from soil to groundwater. Contamination is present on the former 

retail store property, but no source area was identified. 

• 1,2-Dichloroethane was not detected in any soil or groundwater sample 

collected on the former CCC/USDA property, but it was detected on the 

Pro-Ag Co-op property. The presence of this compound in soil and 

groundwater on the Pro-Ag Co-op but not on the former CCC/USDA facility 

indicates separate sources for contamination on the two properties. 

• Some soil contaminant concentrations on the former CCC/USDA property 

and the Pro-Ag Co-op property exceeded the Tier 2 risk-based standard for the 

soil-to-groundwater protection pathway.  

• A number of groundwater samples collected on the former CCC/USDA and 

the Pro-Ag Co-op property exhibited carbon tetrachloride concentrations 

exceeding the Tier 2 risk-based standard for carbon tetrachloride. 

• The presence of chloroform indicates that natural degradation of carbon 

tetrachloride is occurring. 

• Greatly elevated nitrate levels in groundwater samples from two of the carbon 

tetrachloride source areas identified on the Pro-Ag Co-op property indicate 

that sources of nitrate contamination exist at these locations. Elevated nitrate 

levels in groundwater occur throughout the investigation area. 

• The carbon tetrachloride contaminant plume in groundwater is generally 

widespread and is continuing to migrate toward the south-southeast. The data 
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obtained during the current investigation indicate the presence of two separate 

groundwater contaminant plumes, a finding consistent with results of earlier 

investigations. 

 

Recommendations 

 No specific recommendations are made for the Pro-Ag Co-op property; data and 

conclusions related to this property are presented for use by the KDHE.  

 The following recommendations are related to the former CCC/USDA property: 

• Carbon tetrachloride concentrations in groundwater in the source area on the 

former CCC/USDA property should be addressed with a point source 

remediation system. Contaminant concentrations downgradient of this area are 

expected to fall below regulatory levels once the source area is addressed.  

• Continued monitoring of the source area on the CCC/USDA property is 

recommended. Any adverse changes should be addressed as needed. 

• A separate remedial system for soils on the former CCC/USDA property is 

not recommended. Remediation to acceptable risk-based standard 

concentrations can be expected when the point source remediation system 

mentioned above is installed to address contamination detected in the capillary 

fringe and groundwater. However, continued monitoring is recommended so 

that an alternative approach can be considered if the contaminant levels do not 

fall as expected. 

• An expedited Corrective Action Study (CAS) is recommended before a 

remedial system is designed or implemented. Development of the CAS should 

follow KDHE requirements (KDHE 2001). 

• The potential impact of vapor intrusion at the former CCC/USDA property 

does not need to be addressed at this time, because the land is vacant and is 

used only for agriculture. If the property is developed this issue may need to 

be addressed. 
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• To minimize the human health risk of potential exposure, the installation of 

drinking water wells within the plume area should be prohibited through 

implementation of environmental use controls. 

• Until remediation of point source areas is complete, consideration should be 

given to limiting the extended pumping of any privately owned well in the 

area to minimize the migration of groundwater and associated contaminants 

from identified source areas. 

• Several monitoring wells need to be repaired. Some of these wells are of 

interest to the CCC/USDA as part of the KDHE monitoring well ownership 

transfer program. A request for ownership transfer for specific wells will be 

forthcoming.  
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1  Introduction 

 The 2005 investigation of contaminant sources at Agra, Kansas, was conducted at the 

request of the Kansas Department of Health and Environment (KDHE; Gotto 2004). The 

Environmental Science Division of Argonne National Laboratory implemented the investigation 

on behalf of the Commodity Credit Corporation of the U.S. Department of Agriculture 

(CCC/USDA). The investigation was designed to (1) update the conceptual site model and 

(2) investigate sources of previously identified carbon tetrachloride contamination in 

groundwater.  

 

1.1  Objectives 

 Six technical objectives were proposed in the Work Plan (Argonne 2005). The Work Plan 

was approved by the KDHE on March 28, 2005 (KDHE 2005). The six objectives were as 

follows: 

1. Determine the current configuration of the carbon tetrachloride plume in the 

investigation area. 

2. Delineate contamination detected in 1998–1999 at the former CCC/USDA 

facility. 

3. Investigate the Pro-Ag Co-op property for evidence of releases of carbon 

tetrachloride. 

4. Investigate the area adjacent to the site of the former retail store for evidence 

of releases of carbon tetrachloride to the subsurface. 

5. Collect data to support the analysis of potential remedial alternatives. 

6. Update the inventory of private wells to identify potential downgradient 

receptors. 

 This report details and interprets the data collected during the 2005 investigation at Agra. 

The investigation met the objectives defined in the Work Plan.  
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1.2  Background and Previous Investigations 

 The CCC/USDA operated a grain storage facility approximately 175 ft north of the city 

limits of Agra from the 1950s to the early 1970s (Figure 1.2). No structures remain on the 

property, and the land is currently used for agriculture purposes, specifically wheat production. 

The property is currently owned by Mid States Port Authority and is leased to 

Mr. Herb VanEaton. 

 The city of Agra, Kansas, is located in Phillips County, in the northwestern corner of the 

state (Figure 1.1). The town lies about 275 mi northwest of Topeka, Kansas. The current 

population of Agra is approximately 283 (U.S. Census Bureau, 2004 estimate). 

 In 1985, carbon tetrachloride was detected in groundwater samples collected by the 

KDHE from Agra public water supply wells PWS-3 and PWS-4. The concentrations detected 

(3.0 g/L and 1.2 g/L, respectively) were below the maximum contaminant level (MCL) of 

5.0 g/L established by the U.S. Environmental Protection Agency (EPA) for carbon 

tetrachloride in drinking water supplies. Subsequently, the KDHE required city officials to test 

groundwater from these wells annually. During the 1986 sampling event, carbon tetrachloride 

was detected at 12 g/L in PWS-3. In response to the elevated concentration, the KDHE required 

the city to remove both wells (PWS-3 and PWS-4) from service (KDHE 1986). 

 From 1986 to 1998, several investigations were conducted at the Agra site. Table 1.1 

summarizes the previous investigations. 
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TABLE 1.1  History of investigations of the carbon tetrachloride contamination at Agra, Kansas. 

Date Description of Event 
Investigating Entity 
and Report Date 

Sep 1985–
Aug 1986 

 

Routine sampling of public supply wells PWS-3 and PWS-4 showed low 
concentrations (below action levels) of carbon tetrachloride (3.0 μg/L and 
1.2 μg/L, respectively). Resampling in August 1986 revealed carbon 
tetrachloride levels above the maximum contaminant level (MCL) of 
5 μg/L (12 μg/L and 3 μg/L, respectively). KDHE required the city to 
discontinue use of the wells, except if other city wells could not supply 
adequate quantities of water. The KDHE advised the city to begin 
constructing additional wells. 

KDHE  
Dec 1985, 
Sep 1986 

Apr 1987 Preliminary Assessment. KDHE conducted a preliminary assessment of 
PWS-3 and PWS-4. Potential sources identified included the former 
CCC/USDA facility (originally misidentified as the Agra Co-op), the former 
Agra Co-op and Kensington Co-op property (now the location of the 
Pro-Ag Co-op), privately owned grain bins at the southwest corner of Main 
and Railroad, the former retail store at the southeast corner of Main and 
Railroad, and the public school (Unified School District 234) septic 
system. 

KDHE 
Apr 1987 

Oct 1987–
Jun 1988 

Site Inspection. The tasks completed during the site inspection included 
a soil gas survey of potential source areas, the installation of three 
monitoring wells, and sampling of private and public water supply wells. 
Analytical data indicated carbon tetrachloride in soil gas samples collected 
near the grain elevator and the former retail store. Groundwater samples 
indicated carbon tetrachloride in private and public water supply wells. 

KDHE 
Dec 1988 

Aug 1991–
Oct 1991 

City of Agra gave public water supply well PWS-4 to the high school to be 
used for irrigation of the football field, and the city installed a new supply 
well (PWS-5) 1 mi east of town. 

PRC Environmental 
for KDHE  
Nov 1995 

Nov 1993 Site Assessment. The site assessment involved the collection of 
groundwater samples from two existing public water supply wells and 
three monitoring wells. The results showed concentrations of carbon 
tetrachloride above the MCL in four of the five wells sampled. 

PRC Environmental 
for KDHE  
Jul 1994 

Mar 1995 Comprehensive Investigation. The comprehensive investigation 
involved the collection and analysis of soil gas, surface soil, subsurface 
soil, and groundwater samples on the Pro-Ag Co-op property and in the 
vicinity of the former retail store. Carbon tetrachloride was detected in 
samples from both properties. 

PRC Environmental 
for KDHE  
Nov 1995 

Jun 1995 Phase I Expedited Site Characterization (ESC). The Phase I ESC 
involved the collection and analysis of soil and groundwater samples; the 
installation of one monitoring well and one well point; and the 
characterization of local stratigraphy. No samples were collected on the 
Pro-Ag Co-op property. 

Argonne for 
CCC/USDA 
Nov 1995 

Nov 1995 Phase II ESC. The Phase II ESC involved the collection of surface soil, 
near-surface soil, and groundwater samples; the installation of four 
monitoring wells; and a geophysical survey of the bedrock topography. 
The data indicated that the general extent of the contaminant plume had 
been delineated. Two distinct areas of contamination were identified, and 
the geophysical survey showed areas of significant relief in the bedrock 
topography. 

Argonne for 
CCC/USDA 
May 1996 
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TABLE 1.1  (Cont.) 

Date Description of Event 
Investigating Entity 
and Report Date 

Jun 1996–
Sep 1996 

Feasibility Study. The feasibility study was conducted to identify possible 
remedial alternatives. The work included the installation of one soil boring, 
one monitoring well, and three piezometers; an aquifer pump test; water 
level monitoring; fate and transport modeling of the contaminant plume; 
and examination of the health risks associated with exposure to 
contaminated groundwater. 

Argonne for 
CCC/USDA 
Jun 1997 

May 1997– 
Aug 1997 

Phase I Corrective Action Study (CAS). The CAS involved the 
collection of soil and groundwater samples and the installation of 18 
monitoring wells in the vicinity of the former CCC/USDA property, the 
Pro-Ag Co-op property, and the former retail store, as well as at locations 
downgradient from these properties. 

BE&K/Terranext for 
KDHE 
Jul 1998 

Sep 1998– 
May 1999 

Monitoring. The last work conducted at Agra involved monitoring of the 
contaminant plume. Groundwater samples were collected from existing 
monitoring wells in 1998 and 1999. The contaminant plume was identified 
as extending to the southeast from the vicinity of the source areas. The 
monitoring validated the identification of two distinct areas of 
contamination in Argonne s earlier study. 

BE&K/Terranext for 
KDHE  
Nov 1998  
Jun 1999 
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FIGURE 1.1  Location of Agra, Kansas. 
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FIGURE 1.2  Aerial photograph of Agra, Kansas. Source of photograph: USDA (1961). 
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2  Investigative Methods 

 The 2005 investigation at Agra was performed by using an iterative process of data 

collection, evaluation, and interpretation during field activities. This methodology ensured that 

the data necessary to achieve the specific technical objectives listed in Section 1 were obtained. 

Throughout data evaluation and interpretation, the CCC/USDA and KDHE project managers 

were kept informed of the analytical results as they were received, and modifications to the Work 

Plan (Argonne 2005) were made with their input and approval. 

 Throughout the field program, a comprehensive quality assurance/quality control 

(QA/QC) program was implemented to confirm the reliability of all information as it was 

accumulated. Procedures for the individual techniques employed by Argonne at this site are in 

the Master Work Plan (Argonne 2002). This section provides a brief overview of the methods 

used to implement this investigation, and it identifies modifications made to the Work Plan 

(Argonne 2005) in response to data acquired during the field work. 

 The primary data collected in the 2005 investigation at the Agra site included electronic 

logs and soil and groundwater samples. Electronic logs were used to evaluate the site lithology 

and determine target depths for groundwater samples. These data were collected by using  the 

electronic capabilities of Argonne’s cone penetrometer (CPT). Contaminant source areas were 

investigated by collecting soil and groundwater samples with the CPT at numerous locations in 

the investigation area. 

 All locations investigated are shown in Figures 2.1 and 2.2. The activities at each location 

are summarized in Table 2.1a, with the investigation locations sorted as existing versus new in 

2005. Table 2.1b presents the same information, with locations sorted by the area investigated.  

 The initial task conducted at each CPT location consisted of collecting an electronic 

profile from ground surface to bedrock, in accordance with the procedures detailed in the Master 

Work Plan (Argonne 2002). The electronic logs are in Appendix A. 

 Soil samples were collected at 4-ft intervals from the ground surface to the top of the 

saturated zone. Because of the slow recharge rate at many locations, the depth to the saturated  
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TABLE 2.1a  Activities in the 2005 investigation of contaminant sources at Agra, Kansas, with locations sorted as existing versus 
new in 2005.  

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Existing locations 
             
DW07A O DW 1 50–70 – c – – – – – – x 
DW98 O DW 1 Unknown – – – – – – – x 
KMW01 S MW 1 43–53 – – – – – – – x 
KMW02 P MW 1 57–97 – – – – – – – x 
KMW03 C MW 1 74–89 – – – – – – – x 
             
MW-1 S MW 1 41–51 – – – – – – – x 
MW-2 S MW 1 40–60 – – – – – – – x 
MW-B O MW 1 39–54 – – – – – – – x 
MW-C O MW 1 35–55 – – – – – – – x 
MW-F O MW 1 65–75 – – – – – – – x 
             
MW-G O MW 1 89–99 – – – – – – – x 
MW-H P MW 1 43–53 – – – – – – – x 
MW-I P MW 1 36–71 – – – – – – – x 
MW-J P MW 1 56–66 – – – – – – – x 
MW-K P MW 1 55–65 – – – – – – – x 
             
MW-L O MW 1 70–80 – – – – – – – x 
MW-M O MW 1 59–69 – – – – – – – x 
MW-N O MW 1 80–90 – – – – – – – x 
MW-O P MW 1 38–58 – – – – – – – x 
MW-P C MW 2 35.42–54.92 – – – – – – – x 
             
MW-Q C MW 1 43.28–62.78 – – – – – – – x 
MW-R O MW 1 44.45–63.95 – – – – – – – x 
PWS-1 O PW 1 82–91 – – – – – – – x 
PWS-2 O PW 1 73–82 – – – – – – – x 
PWS-3 O PW 1 – – – – – – – – x 
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TABLE 2.1a  (Cont.) 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Existing locations (Cont.) 
             
SB15 O SB/W 1 98.5–108.5 – – – – – – – x 
SB23 O CPT/P 1 100–106 – – – – – – – x 
SB23S O CPT/P 1 49–55 – – – – – – – x 
SB28 O CPT/P 1 100–106 – – – – – – – x 
SB28S O CPT/P 1 59–65 – – – – – – – x 
             
SB36 O SB/W 1 42.7–62.7 – – – – – – – x 
SB38 O CPT/P 1 95–101 – – – – – – – x 
SB38S O CPT/P 1 57–63 – – – – – – – x 
             
New locations in 2005 
             
SB40 O CPT 5 50–105 – – – – – x – – 
SB41 O CPT 5 48–78 – – – – – x – – 
SB42 O CPT 7 50–145 – – – – – x – – 
SB43 C CPT 5 42–67 13 4–48 – – x x – – 
SB44 C CPT 1 53.5–58.5 – – – – – x – – 
             
SB45 C CPT 5 44–69 16 2–48 – – x x – – 
SB46 C CPT 5 45–70 13 4–52 5 30–48 x x – – 
SB47 C CPT 6 44.5–72 – – – – – x – – 
SB48 C CPT 5 45.5–70.5 12 4–48 – – d x – – 
SB49 C CPT 6 43–73 13 4–48 – – x x – – 
             
SB50 C CPT 4 45.5–65.5 – – – – – x – – 
SB51 P CPT 4 46–66 12 4–48 – – x x – – 
SB52 P CPT 5 44–68.45 13 4–46 – – x x – – 
SB53 P CPT 4 48–68 11 4–40 – – x x – – 
SB54 P CPT 4 45–65 11 4–44 5 10–37.5 x x – – 
             
SB55 P CPT 6 45–90 12 4–45 – – x x – – 
SB56 P CPT 7 48–117 12 4–48 – – xe x – – 
SB57 P CPT – – – – – – – X – – 
SB58 P CPT 4 48–68 12 4–48 3 32.5–49 x X – – 
SB59 P CPT 5 45–78 13 4–52 5 27–51 xe X – – 
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TABLE 2.1a  (Cont.) 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
New locations in 2005 (Cont.) 
             
SB60 C CPT 5 41–67 – – – – – x – – 
SB61 P CPT 5 60–107 10 4–40 – – d x – – 
SB62 P CPT 4 45–65 12 4–48 – – d x – – 
SB63 P CPT 4 42.9–58.2 17 2–44 – – xe x – – 
SB64 P CPT 5 42.7–67.7 12 4–48 7 20–48 x x – – 
             
SB65 P CPT 4 50–73 – – – – – x – – 
SB66 P CPT 6 48–111 – – – – – x – – 
SB67 S CPT 3 46.5–61.5 12 4–48 – – x x – – 
SB68 C CPT 4 44–64 12 4–48 – – x x – – 
SB69 C CPT 3 49–64 – – – – – x – – 
             
SB70 P CPT 4 40–65 – – – – – x – – 
SB71 C CPT 6 47–77 – – – – – x – – 
SB72 O CPT/P 1 59–69 – – – – – x x – 
SB73 P CPT 4 43–68 12 4–48 – – x x – – 
SB74 C CPT – – – – – – – x – – 
             
SB75 P CPT 2 46.5–56.5 – – – – – x – – 
SB76 P CPT – – – – – – – x – – 
SB77 P CPT – – – – – – – x – – 
SB78 P CPT 4 47.5–67.5 – – – – – x – – 
SB79 O CPT 3 50–65 – – – – – – – – 
             
SB80 O CPT 3 50–64.75 – – – – – – – – 
             
 
a Study areas: C = at the former CCC/USDA facility; O = other; P = at or near the Pro-Ag Co-op; S = at or near the former retail store.  
 
b Abbreviations:  DW = domestic well; MW = monitoring well; PW = public water supply well; CPT = cone penetrometer location;  

CPT/P = piezometer; SB/W = drilled monitoring well. 
 
c Does not apply. 
 
d Lithology logs could be constructed for SB48, SB61, and SB62. Core is in storage and could be described in the future. 
 
e Soil core was collected to total depth. 
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TABLE 2.1b  Activities in the 2005 investigation of contaminant sources at Agra, Kansas, with locations sorted by study area 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Locations at the former CCC/USDA facility  
             
KMW03 C MW 1 74–89 – – – – – – – x 
MW-P C MW 2 35.42–54.92 – – – – – – – x 
MW-Q C MW 1 43.28–62.78 – – – – – – – x 
SB43 C CPT 5 42–67 13 4–48 – – x x – – 
SB44 C CPT 1 53.5–58.5 – – – – – x – – 
             
SB45 C CPT 5 44–69 16 2–48 – – x x – – 
SB46 C CPT 5 45–70 13 4–52 5 30–48 x x – – 
SB47 C CPT 6 44.5–72 – – – – – x – – 
SB48 C CPT 5 45.5–70.5 12 4–48 – – d x – – 
SB49 C CPT 6 43–73 13 4–48 – – x x – – 
             
SB50 C CPT 4 45.5–65.5 – – – – – x – – 
SB60 C CPT 5 41–67 – – – – – x – – 
SB68 C CPT 4 44–64 12 4–48 – – x x – – 
             
SB69 C CPT 3 49–64 – – – – – x – – 
SB71 C CPT 6 47–77 – – – – – x – – 
SB74 C CPT – – – – – – – x – – 
             
Locations at or near the Pro-Ag Co-op  
             
KMW02 P MW 1 57–97 – – – – – – – x 
MW-H P MW 1 43–53 – – – – – – – x 
MW-I P MW 1 36–71 – – – – – – – x 
MW-J P MW 1 56–66 – – – – – – – x 
MW-K P MW 1 55–65 – – – – – – – x 
             
MW-O P MW 1 38–58 – – – – – – – x 
SB51 P CPT 4 46–66 12 4–48 – – x x – – 
SB52 P CPT 5 44–68.45 13 4–46 – – x x – – 
SB53 P CPT 4 48–68 11 4–40 – – x x – – 
SB54 P CPT 4 45–65 11 4–44 5 10–37.5 x x – – 
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TABLE 2.1b  (Cont.) 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Locations at or near the Pro-Ag Co-op (Cont.) 
             
SB55 P CPT 6 45–90 12 4–45 – – x x – – 
SB56 P CPT 7 48–117 12 4–48 – – xe x – – 
SB57 P CPT – – – – – – – x – – 
SB58 P CPT 4 48–68 12 4–48 3 32.5–49 xe x – – 
SB59 P CPT 5 45–78 13 4–52 5 27–51 x x – – 
             
SB61 P CPT 5 60–107 10 4–40 – – d x – – 
SB62 P CPT 4 45–65 12 4–48 – – d x – – 
SB63 P CPT 4 42.9–58.2 17 2–44 – – xe x – – 
SB64 P CPT 5 42.7–67.7 12 4–48 7 20–48 x x – – 
SB65 P CPT 4 50–73 – – – – – x – – 
             
SB66 P CPT 6 48–111 – – – – – x – – 
SB70 P CPT 4 40–65 – – – – – x – – 
SB73 P CPT 4 43–68 12 4–48 – – x x – – 
SB75 P CPT 2 46.5–56.5 – – – – – x – – 
SB76 P CPT – – – – – – – x – – 
             
SB77 P CPT – – – – – – – x – – 
SB78 P CPT 4 47.5–67.5 – – – – – x – – 
             
Locations at or near the former retail store  
             
KMW01 S MW 1 43–53 – – – – – – – x 
MW-1 S MW 1 41–51 – – – – – – – x 
MW-2 S MW 1 40–60 – – – – – – – x 
SB67 S CPT 3 46.5–61.5 12 4–48 – – x x – – 
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TABLE 2.1b  (Cont.) 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Other locations 
             
DW07A O DW 1 50–70 – – – – – – – x 
DW98 O DW 1 Unknown – – – – – – – x 
MW-B O MW 1 39–54 – – – – – – – x 
MW-C O MW 1 35–55 – – – – – – – x 
MW-F O MW 1 65–75 – – – – – – – x 
             
MW-G O MW 1 89–99 – – – – – – – x 
MW-L O MW 1 70–80 – – – – – – – x 
MW-M O MW 1 59–69 – – – – – – – x 
MW-N O MW 1 80–90 – – – – – – – x 
MW-R O MW 1 44.45–63.95 – – – – – – – x 
             
PWS-1 O PW 1 82–91 – – – – – – – x 
PWS-2 O PW 1 73–82 – – – – – – – x 
PWS-3 O PW 1 65–125 – – – – – – – x 
SB15 O SB/W 1 98.5–108.5 – – – – – – – x 
SB23 O CPT/P 1 100–106 – – – – – – – x 
             
SB23S O CPT/P 1 49–55 – – – – – – – x 
SB28 O CPT/P 1 100–106 – – – – – – – x 
SB28S O CPT/P 1 59–65 – – – – – – – x 
SB36 O SB/W 1 42.7–62.7 – – – – – – – x 
SB38 O CPT/P 1 95–101 – – – – – – – x 
             
SB38S O CPT/P 1 57–63 – – – – – – – x 
SB40 O CPT 5 50–105 – – – – – x – – 
SB41 O CPT 5 48–78 – – – – – x – – 
SB42 O CPT 7 50–145 – – – – – x – – 
SB72 O CPT/P 1 59–69 – – – – – x x – 
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TABLE 2.1b  (Cont.) 

             
    Water  Soil  Grain Size     
   Number of Sampling Number of Sampling Number of Sampling  CPT New  
 Study  Water Interval Soil Interval Grain Size Interval Lithology Sensor Well Existing 

Location Areaa Typeb Samples (ft BGL) Samples (ft BGL) Samples (ft BGL) Log Log Installed Well 
             

             
Other locations (Cont.) 
             
SB79 O CPT 3 50–65 – – – – – – – – 
SB80 O CPT 3 50–64.75 – – – – – – – – 
             
 
a Study areas: C = at the former CCC/USDA facility; O = other; P = at or near the Pro-Ag Co-op; S = at or near the former retail store.  
 
b Abbreviations:  DW = domestic well; MW = monitoring well; PW = public water supply well; CPT = cone penetrometer location;  

CPT/P = piezometer; SB/W = drilled monitoring well. 
 
c Does not apply. 
 
d Lithology logs could be constructed for SB48, SB61, and SB62. Core is in storage and could be described in the future. 
 
e Soil core was collected to total depth. 
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zone was estimated on the basis of groundwater levels in nearby wells and data from the 

specialized CPT conductivity cone or combination cone. Soil samples were collected by using a 

4-ft-long modified Macro-Core® soil sampler that allowed for discrete and continuous collection 

of soil samples at specified depths. Lithologic descriptions of soil cores are in Appendix A. 

 Groundwater samples were collected at 5-ft intervals from the static water level to 

bedrock. Targeted sampling depths were determined from the electronic logs. After target sample 

intervals were identified, the CPT rods were pushed to the specified depth. The lead CPT rod 

was fitted with a 5-ft polyvinyl chloride (PVC) screen inserted inside the rod and attached to a 

disposable tip. After the target depth was reached, PVC riser pipe was inserted into the rods and 

threaded to the screen. The rods were then withdrawn 5 ft to expose the screened area. If 

groundwater was not initially present, the CPT rods were completely withdrawn, and the 

temporary well was left in place until enough groundwater accumulated for sampling. 

Temporary wells were set at each location to the extent necessary to accomplish the 

investigational objectives. All temporary wells were subsequently plugged in accordance with 

KDHE regulations. 

 Soil and groundwater samples were collected in laboratory-approved containers, sealed, 

placed on ice (dry ice for soils), and transported to the Applied Geosciences and Environmental 

Management (AGEM) Laboratory at Argonne National Laboratory for preparation and analysis 

for volatile organic compounds (VOCs), including carbon tetrachloride, chloroform, methylene 

chloride, and 1,2-dichloroethane (1,2-DCA). Selected groundwater samples were analyzed for 

cations, anions, and nitrate. In addition, some soil samples were submitted for grain size analysis. 

 

2.1 Methods to Determine the Current Configuration of the Carbon Tetrachloride 
Plume in the Investigation Area 

 To document the horizontal extent of the carbon tetrachloride plume in the general 

investigation area, groundwater samples were collected from 28 existing monitoring wells and 

piezometers, 1 newly installed piezometer, 2 private wells, and 3 public water supply wells 

(Figure 2.3). The Work Plan (Argonne 2005) proposed sampling 27 wells (including SB23S and 

SB28S, which were implied but not named). The sample locations added during field activities  
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included public water supply wells PWS-1 and PWS-2, monitoring wells SB36 and MW-N, and 

piezometers SB38, SB38S, and SB72. The additions were made for the following reasons: 

• The public water supply wells were added after data collected during field 

activities indicated that these pumping wells could be influencing the 

groundwater flow direction and possibly the contaminant plume distribution. 

Preliminary groundwater flow maps developed during field activities 

indicated that groundwater along the western part of the targeted source areas 

may have been migrating slightly south to southwest. This migration pattern 

might be a function of pumping of PWS-1 and PWS-2. Additional monitoring 

of groundwater flow and pumping rates would be needed to verify migration 

patterns and the influence of pumping of PWS-1 and PWS-2. 

• Well MW-N was added to improve delineation of the contaminant plume near 

PWS-2.  

• Well SB36 and piezometers SB38 and SB38S were added for delineation of 

the plume near PWS-3.  

• Piezometer SB72 was installed at the northwest corner of Sixth Street and 

Kansas Avenue at the request of the KDHE. The analytical and lithologic data 

collected during the installation of SB72 filled a data gap between the source 

area and the public wells. 

 Before groundwater samples were collected, each well or piezometer was purged in 

accordance with procedures in the Master Work Plan (Argonne 2002).  

 

2.2 Methods to Delineate Contamination Detected in 1998–1999 at the Former 
CCC/USDA Facility 

 The contaminant plume associated with the use of grain fumigants on the former 

CCC/USDA property was delineated through use of the CPT to collect the following samples on 

that property (Figure 2.4): 
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• Soil samples in vertical profiles at 6 CPT locations (SB43, SB45, SB46, 

SB48, SB49, and SB68).  

• Groundwater samples in vertical profiles at 12 CPT locations (SB43, SB44, 

SB45, SB46, SB47, SB48, SB49, SB50, SB60, SB68, SB69, and SB71).  

• Groundwater samples from monitoring wells MW-P, MW-Q, and KMW03.  

 The original scope of work (Argonne 2005) involved collection of soil samples at CPT 

locations SB43–SB46 and SB48–SB50 and groundwater samples at CPT locations SB45–SB50 

on the former CCC/USDA property, as well as collection of groundwater samples from existing 

monitoring wells MW-P, MW-Q, and KMW03. The scope of work was modified as analytical 

data were received in the field, in response to discussions with the KDHE project managers 

indicating that complete delineation of the contaminant plume associated with the former 

CCC/USDA property would ultimately be required. The modifications made in the field were as 

follows:  

• Groundwater sampling was added at locations SB43 and SB44 (originally 

designated for soil sampling only) to improve delineation of the plume. 

• Proposed soil sampling at locations SB44 and SB50 was eliminated, because 

no contaminants were detected groundwater samples collected at these 

locations. 

• Proposed locations SB60, SB68, and SB69 were moved from the Pro-Ag 

Co-op property and the retail store property to the former CCC/USDA facility 

to improve delineation of the plume.  

• Location SB71 was added on the former CCC/USDA property to achieve 

tighter delineation of the horizontal and vertical extent of the contaminant 

plume.  

• Location SB74 was added along the southeast edge of the former CCC/USDA 

property. Electronic data were collected at this location for comparison with 
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depth to bedrock at locations along the east side of the former CCC/USDA 

and Pro-Ag Co-op properties.  

All modifications were approved by the CCC/USDA and KDHE project managers.  

 Sampling along the north edge of the Pro-Ag Co-op property (Section 2.3) helped to 

achieve complete delineation of the carbon tetrachloride plume emanating from the former 

CCC/USDA property. 

 

2.3 Methods to Investigate the Pro-Ag Co-op Property for Evidence of Releases 
of Carbon Tetrachloride 

 The identification of potential source areas on the Pro-Ag Co-op property occurred at 

locations where grain handling or chemical storage is thought to have taken place. The target 

locations included areas adjacent to several storage buildings and downgradient from identified 

source areas. The following samples were collected specifically to identify source areas on the 

Pro-Ag Co-op property (Figure 2.4): 

• Soil samples in vertical profiles at 8 CPT locations (SB53, SB56, SB58, 

SB59, SB61, SB62, SB63, and SB64). 

• Groundwater samples in vertical profiles at 10 CPT locations (SB53, SB56, 

SB58, SB59, SB61, SB62, SB63, SB64, SB65, and SB66). 

• Groundwater samples from existing monitoring wells MW-J, MW-K, and 

MW-O. 

 In addition, soil or groundwater samples (or both) were collected at several CPT locations 

along the north edge of the Pro-Ag Co-op property to delineate the extent of contamination on 

the Pro-Ag Co-op property associated with the use of grain fumigants at the former CCC/USDA 

property (Section 2.2) and also to provide information on potential migration pathways. These 

locations are boreholes SB51, SB52, SB54, SB55, SB70, SB73, SB75, and SB78.  

 Groundwater samples were also collected from wells KMW02, MW-H, and MW-I, near 

the Pro-Ag Co-op property.  
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 At CPT locations SB57, SB76, and SB77 on the Pro-Ag Co-op property, only electronic 

logs were collected. The purpose was to generate additional data concerning the site lithology 

and the depth to bedrock. 

 The original scope of work proposed for the Pro-Ag Co-op property (Argonne 2005) 

specified collection of soil samples at CPT locations SB51–SB62 and groundwater samples at 

CPT locations SB51–SB66. The scope of work was modified as analytical data received in the 

field were discussed with the CCC/USDA and KDHE project managers. All modifications were 

approved by the CCC/USDA and KDHE project managers. Furthermore, the on-site Pro-Ag 

Co-op manager was kept apprised of the modifications; he approved changing locations as 

needed. The modifications were as follows:  

• Soil and groundwater sampling location SB60 became a groundwater 

sampling location and was moved from the Pro-Ag Co-op property to the 

former CCC/USDA property. This change was made to improve delineation 

between the former CCC/USDA property and the soil and groundwater 

contamination detected in the area of SB53 on the Pro-Ag Co-op property. 

• Soil sampling location SB70 became a groundwater sampling location and 

was moved from the retail store property to the north edge of the Pro-Ag 

Co-op property. In this position SB70 improved delineation of both 

contaminant migration from the former CCC/USDA facility and the 

horizontal and vertical extent of the contaminant plume. 

• Soil and groundwater sampling location SB73 and groundwater sampling 

locations SB75 and SB78 were added along the northern edge of the Pro-Ag 

Co-op property to improve delineation of both contaminant migration from 

the former CCC/USDA facility and the horizontal and vertical extent of the 

contaminant plume.  

• Locations SB76 and SB77 were added for collection of electronic logs to 

generate additional information concerning the depth to bedrock. 

• Soil and groundwater sampling at SB57 was eliminated, because the samples 

from upgradient/side-gradient borings SB55 and SB56 contained no 
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detectable carbon tetrachloride. An electronic log was collected to generate 

additional information concerning the depth to bedrock. 

• Soil sampling was added at locations SB63 and SB64 (originally intended for 

groundwater sampling only) to improve delineation of source areas. 

 

2.4 Methods to Investigate the Area Adjacent to the Site of the Former Retail 
Store for Evidence of Releases of Carbon Tetrachloride to the Subsurface 

 The original proposed scope of work to identify source areas on the retail store property 

(Argonne 2005) specified collection of soil samples at SB67–SB70 and groundwater samples at 

SB67 and SB68. This plan was modified after analytical data for soil and groundwater samples 

collected on the Pro-Ag Co-op property revealed a significant source area upgradient of the store 

property. In addition, groundwater flow data collected during field activities showed the potential 

for contamination from the Pro-Ag Co-op source area to migrate toward the former retail store 

property. As a result of discussions with the CCC/USDA and KDHE project managers, the 

following modifications were made:  

• The investigation of source areas on the former retail store property was 

eliminated.  

• Cone penetrometer sampling points in this area were decreased to one location 

(SB67) on the east side of the property. At this location, soil and groundwater 

samples were collected in vertical profiles. An electronic log was also 

collected to generate additional information concerning the depth to bedrock. 

• The remaining proposed CPT sampling locations (SB68, SB69, and SB70) 

were moved to the former CCC/USDA property and the northern edge of the 

Pro-Ag Co-op property.  

The locations investigated with the CPT are shown in Figure 2.4. All modifications were 

approved by the CCC/USDA and KDHE project managers.  
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2.5 Methods to Collect Data to Support the Analysis of Potential Remedial 
Alternatives 

 Data collected during field activities for the purpose of evaluating remedial alternatives 

included organic chemical and grain size analyses of soil samples, as well as organic and 

inorganic analyses of groundwater samples. A total of 250 soil samples were collected at 20 CPT 

locations, and 163 groundwater samples were collected at 37 CPT locations (including new 

piezometer SB72). In addition, 33 groundwater samples were collected from existing monitoring 

wells, piezometers, private wells, and public water supply wells. American Society for Testing 

and Materials (ASTM) method D422-90 was used for particle size analyses on 25 samples from 

5 CPT locations on the Pro-Ag Co-op property and the former CCC/USDA property, including 

locations exhibiting the highest contaminant concentrations.  

 

2.6 Methods to Update the Inventory of Private Wells to Identify Potential 
Downgradient Receptors 

 Potential receptors for contaminants at the Agra site include residents and commercial 

workers who might come into contact with contaminated water. Because potential downgradient 

receptors were last identified several years ago, public records were reviewed to verify that no 

drinking water wells are located within the contaminant plume and to identify any new domestic 

lawn and garden wells installed since the last investigation in and downgradient from the 

contaminant plume. 

 An update of private wells in Agra was conducted by (1) researching the Kansas 

Geological Survey (KGS) water well database and (2) comparing property ownership records 

with customer water bill information provided by the city of Agra. 
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FIGURE 2.1  Investigated locations in the wider study area at Agra. Source of photograph:  NAIP (2004). 
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FIGURE 2.2  Investigated locations in the three target areas of the 2005 study at Agra. 
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FIGURE 2.3  Permanent groundwater sampling locations in the wider study area at Agra. 
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3  Field and Laboratory Data 

 This section presents the field and laboratory data generated during the Agra 

investigation. The methods and procedures followed in collecting the data are described in detail 

in Section 2 and in the Master Work Plan (Argonne 2002). A detailed interpretation of the data is 

in Section 4. 

 

3.1  Cone Penetrometer Sensor Data 

 The CPT was used to collect tip, sleeve, and (in some instances) conductance electronic 

sensor data for 39 boreholes (Table 2.1a and Figure 3.1). The electronic logs are in Appendix A. 

The investigated locations were distributed as follows:  

• Thirteen locations on the former CCC/USDA property (SB43–SB50, SB60, 

SB68, SB69, SB71, and SB74) 

• Twenty-one locations on or near the Pro-Ag Co-op property (SB51–SB59, 

SB61–SB66, SB70, SB73, and SB75–SB78) 

• One location on the former retail store property (SB67) 

• One location downgradient from PWS-3 (SB42) 

• Three other locations downgradient from potential source areas (SB40, SB41, 

and SB72).  

 Measurements of tip and sleeve stresses were used to identify target zones for 

groundwater sampling and to estimate depth to bedrock. Tip stress is a measure of the resistance 

of the soil on the tip of the cone during penetration, and sleeve stress is a measure of the drag 

created along the sidewall of the cone. The ratio of tip stress to sleeve stress, called the friction 

ratio, is a tool for evaluating subsurface lithology. Conductance data indicate the presence of 

water; these data are used to identify optimal intervals for water sampling. 

 The electronic sensor data collected during the Agra investigation did not indicate 

significant or distinct zones of sand or gravel. This observation was supported by the soil cores 
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collected from the boreholes. Bedrock depths were determined by pushing the CPT until refusal 

was met. Depth to bedrock ranged from approximately 60 ft BGL (below ground level) to 118 ft 

BGL. To ensure that refusal was indicative of bedrock, soil cores were collected to total depth 

from boreholes SB56, SB59, and SB63. The bedrock data confirmed results of Argonne’s earlier 

studies (Argonne 1997), which showed significant topographic relief from the west side to the 

east side of the general area, as well as a ridge running from west to east, downgradient from the 

potential source areas. 

 

3.2  Piezometer Construction 

 The CPT was used to install a permanent piezometer (sand point well) at boring SB72 

(Figure 2.2), in accordance with state regulations. The construction diagram and state well 

database registration for this piezometer are in Appendix B. 

 

3.3  Coordinates Survey Data 

 The subsurface soil and groundwater sampling locations were surveyed by Schwab-

Eaton, P.A., of Manhattan, Kansas, to provide horizontal and vertical control for stratigraphy 

correlation and water level monitoring. Coordinates survey data are in Appendix C, Table C.1. A 

metal pin driven into the ground at each soil boring location was surveyed, and each monitoring 

well was surveyed from the top of the casing.  

 

3.4  Analytical Data for Subsurface Soil Samples 

 A total of 250 subsurface soil samples were collected at 20 CPT locations (Table 2.1a,b 

and Figure 3.1) throughout the investigation area. Results of all analyses for VOCs are in 

Supplement 1, Table S1.1. Supplement 1 and the other supplements are on a compact disc (CD) 

inside the back cover of this report. 

 Discrete subsurface soil samples were collected from each borehole at 4-ft intervals. The 

shallowest sample was collected at a depth of 2 ft BGL, and the deepest was at 52 ft BGL. The 

primary purpose was to investigate potential source areas and migration pathways for carbon 

tetrachloride. Soil boring locations were chosen on the basis of analytical data from past 

investigations, as well as a review of areas where grain handling or chemical storage is thought 
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to have occurred on the former CCC/USDA property, the Pro-Ag Co-op property, and the former 

retail store property. Typically, grain- and chemical-handling activities are associated with 

doorways, equipment such as auger systems that transport grain from or to storage, and areas 

where maintenance or storage of equipment and chemicals occurred. 

In addition to VOCs, soil samples were analyzed for particle size distribution and 

composition (Supplement 1, Table S1.2), as well as for percent moisture and percent volatiles 

(Supplement 1, Table S1.3). 

 

3.4.1  Former CCC/USDA Property 

 On the former CCC/USDA property, 79 soil samples were collected from boreholes 

SB43, SB45, SB46, SB48, SB49, and SB68 (Table 2.1b and Figure 3.2). The samples were 

prepared and analyzed for VOCs by using EPA Methods 5030B and 8260B. The complete 

results of analyses for VOCs are in Supplement 1, Table S1.1. The results for the soil samples 

from the former CCC/USDA facility are summarized in Table 3.1. This table and the other 

Section 3 data summary tables are grouped at the end of the section’s text, before the figures. 

 Carbon tetrachloride was detected at or above the AGEM Laboratory method quantitation 

limit of 10 μg/kg in 16 soil samples from boreholes SB43, SB46, and SB49. Trace levels (below 

the quantitation limit) were detected in 13 samples from SB43, SB49, and SB68. The other 

50 samples, including all samples from boreholes SB45 and SB48, showed no detectable 

concentrations of carbon tetrachloride (Figure 3.2).  

 Chloroform was detected in soil samples from boreholes SB43, SB46, SB49, and SB68 

(Figure 3.3). Levels of chloroform at SB46 were above the quantitation limit, but at the other 

locations only trace levels were found.  

 No 1,2-DCA was found in soil samples from the former CCC/USDA property 

(Figure 3.4).  

 The highest carbon tetrachloride concentrations on the former CCC/USDA property 

occurred in the soil samples collected at SB46 (Table 3.1). Twelve of the 13 samples at SB46 

(every sample at 8–52 ft BGL) contained carbon tetrachloride, at concentrations ranging from 

27 μg/kg (12 ft BGL) to 2,273 μg/kg (44 ft BGL, just above the saturated zone). Chloroform 
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levels at or above the method quantitation limit of 10 μg/kg (concentrations of 10–17 μg/kg) 

occurred in most of the samples at depths between 20 ft and 48 ft BGL, and trace levels of 

chloroform were found in several additional samples.  

 The second highest carbon tetrachloride concentrations in soil on the former CCC/USDA 

property occurred at SB49. Table 3.1 summarizes the vertical distribution of VOCs in soil 

samples at all investigative locations on the former CCC/USDA property. 

 

3.4.2  Pro-Ag Co-op Property 

 On the Pro-Ag Co-op property, 159 soil samples were collected from boreholes SB51–

SB56, SB58, SB59, SB61–SB64, and SB73 (Figure 3.2). The samples were prepared and 

analyzed for VOCs by using EPA Methods 5030B and 8260B. The complete results of analyses 

for VOCs are in Supplement 1, Table S1.1. The results for the soil samples from the Pro-Ag 

Co-op property are summarized in Table 3.2.  

 Carbon tetrachloride was detected at or above the AGEM Laboratory method quantitation 

limit of 10 μg/kg in 14 soil samples from boreholes SB53, SB59, and SB64. Trace levels were 

detected in 12 samples from SB58, SB59, SB62, SB63, and SB64. The other 133 soil samples, 

including all samples from SB51, SB52, SB54, SB55, SB56, SB61, and SB73 (on the northern 

edge and the eastern part of the property) contained no detectable concentrations of carbon 

tetrachloride (Figure 3.2).  

 Chloroform was found at trace concentrations (below the method quantitation limit) 

across the property, at SB53, SB55, SB56, SB59, SB62, SB63, and SB64 (Figure 3.3).  

 The VOC 1,2-DCA was detected in soil on the Pro-Ag Co-op property at a trace 

concentration in a sample from SB53 (Figure 3.4). 

 The highest carbon tetrachloride concentration found in soil on the Pro-Ag Co-op 

property (Table 3.2) occurred in a sample collected from the saturated zone at SB64 

(1,604 μg/kg at 48 ft BGL). Carbon tetrachloride was also detected above the method 

quantitation limit in four additional samples from SB64, at concentrations ranging from 14 μg/kg 

(36 ft BGL) to 375 μg/kg (44 ft BGL). Trace levels of carbon tetrachloride and chloroform also 

occurred at this location. 
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 Soil samples from boring SB59 on the Pro-Ag Co-op property had the second highest 

levels of carbon tetrachloride (concentrations of 11–728 μg/kg at depths of 32–52 ft BGL). 

Table 3.2 summarizes the vertical distribution of VOCs in soil samples at all investigative 

locations on the Pro-Ag Co-op property. 

 

3.4.3  Former Retail Store 

 Twelve soil samples were collected at SB67 at the former retail store. The only VOC 

detected was carbon tetrachloride (a trace at 44 ft BGL and a concentration of 47 μg/kg at 48 ft 

BGL, in the saturated zone; Figure 3.2). Table 3.3 summarizes the vertical distribution of VOCs 

in soil at SB67. 

 

3.5  Groundwater Analytical Data 

 A total of 196 groundwater samples were collected. Of these, 34 samples were from the 

new piezometer installed at location SB72 and from existing monitoring wells, piezometers, 

private wells, and public water supply wells. Historical data regarding the permanent monitoring 

points are summarized in Table D.1, Appendix D. Another 162 groundwater samples were 

collected at 36 CPT investigation locations, at discrete depths between 40 ft BGL and 145 ft 

BGL.  

 Sample locations are shown in Figure 3.1. Sample descriptions are on CD in 

Supplement 2, Table S2.1. Results of field parameter measurements on the samples are in 

Table S2.2, organic analytical results in Table S2.3, inorganic data in Table S2.4, and tritium 

values in Table S2.5.  

 Groundwater samples were collected from wells and piezometers to determine the extent 

of carbon tetrachloride contamination in groundwater in the general investigation area. 

Groundwater profiling at CPT locations was conducted to identify source areas and vertical 

migration pathways for the carbon tetrachloride contamination. Locations for groundwater 

sampling with the CPT were selected on the basis of analytical data from past investigations and 

a review of areas where grain handling or chemical storage is thought to have occurred on the 

former CCC/USDA property, the Pro-Ag Co-op property, and the former retail store property. In 
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addition, several groundwater samples were collected at CPT locations throughout the general 

investigation area to determine the extent of the contamination. 

 

3.5.1  Former CCC/USDA Property 

 Fifty-five groundwater samples were collected from boreholes SB43–SB50, SB60, SB68, 

SB69, and SB71 on the former CCC/USDA property, at depths from 41 ft to 70.5 ft BGL. 

Groundwater samples were also collected from existing monitoring wells KMW03, MW-P, and 

MW-Q. All samples were analyzed for VOCs by using EPA Method 524.2, and selected samples 

were analyzed for inorganic compounds. Complete results for VOCs are in Table S2.3 in 

Supplement 2. Table 3.4 summarizes the VOCs results in groundwater samples from the former 

CCC/USDA property. 

 Figure 3.5 shows the groundwater sampling locations and the maximum carbon 

tetrachloride concentration detected at each location on the former CCC/USDA property. 

Figures 3.6 and 3.7 show chloroform and 1,2-DCA concentrations in groundwater, respectively. 

 Carbon tetrachloride was detected at or above the AGEM Laboratory method quantitation 

limit of 1 μg/L in 22 groundwater samples from locations MW-P, SB43, SB46, SB48, SB49, 

SB68, SB69, and SB71 on the former CCC/USDA property (Figure 3.5). In addition, trace levels 

of carbon tetrachloride (below the method quantitation limit) were detected in 14 groundwater 

samples from locations MW-Q, SB43, SB45, SB47, SB60, SB68, SB69, and SB71. Carbon 

tetrachloride levels at MW-P, SB46, SB48, SB49, and SB68 exceeded the MCL of 5 μg/L. The 

MCL is equivalent to the KDHE Tier 2 Risk Based Screening Level (RBSL) for carbon 

tetrachloride in groundwater. 

 The highest carbon tetrachloride concentrations found in groundwater on the former 

CCC/USDA property (Table 3.4) occurred in samples from SB46 (1,710 μg/L at 45–50 ft BGL), 

SB49 (four samples with concentrations of 228–731 μg/L at 48–68 ft BGL), MW-P (423 μg/L at 

approximately 35–55 ft BGL), and SB48 (76 μg/L at 60.5–65.5 ft BGL). Locations SB46, SB48, 

and SB49 are in the east-central part of the property. Locations SB46 and SB49 also had the 

highest concentrations of carbon tetrachloride in soil on the former CCC/USDA property. 

 Chloroform was detected at or above the method quantitation limit in 13 groundwater 

samples from locations MW-P, SB46, SB48, and SB49, as well as at trace levels in 8 samples 
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from SB43, SB45, SB46, SB60, SB68, and SB71. All of the chloroform concentrations were 

below the MCL (and RBSL) of 100 μg/L for this compound.  

 No VOCs were detected in groundwater samples from KMW03, SB44, and SB50 on the 

former CCC/USDA property. 

 Neither methylene chloride nor 1,2-DCA was found in any groundwater sample collected 

on the former CCC/USDA property. 

 

3.5.2  Pro-Ag Co-op Property 

 Eighty-one groundwater samples were collected from boreholes SB51–SB56, SB58, 

SB59, SB61–SB66, SB70, SB73, SB75, and SB78 on and near the Pro-Ag Co-op property. 

Sampling occurred at discrete depths between 40 ft and 117 ft BGL. Groundwater samples were 

also collected from existing monitoring wells KMW02, MW-H, MW-I, MW-J, MW-K, and 

MW-O. All samples were analyzed for VOCs by using EPA Method 524.2, and selected samples 

were analyzed for inorganic compounds. Complete analytical results are in Supplement 2. 

Table 3.5 summarizes the VOCs results for groundwater samples from the Pro-Ag Co-op 

property. 

 Figure 3.5 shows the groundwater sampling locations and the maximum carbon 

tetrachloride concentration detected at each location on the Pro-Ag Co-op property. Figures 3.6 

and 3.7 show chloroform and 1,2-DCA concentrations in groundwater. 

 Carbon tetrachloride was detected at or above the AGEM Laboratory method quantitation 

limit of 1 μg/L in 37 groundwater samples from well MW-J and boreholes SB51, SB53, SB54, 

SB58, SB59, SB61–SB65, SB73, and SB78 (Table 3.5). Trace levels were detected in 

17 additional samples from wells KMW02, MW-I, and MW-O and boreholes SB52, SB54, 

SB58, SB62, SB63, SB66, SB70, and SB78. Carbon tetrachloride levels above the MCL (and the 

RBSL) occurred at MW-J, SB51, SB53, SB59, SB61, SB62, SB64, SB65, and SB73.  

 Chloroform was detected at or above the laboratory method quantitation limit in 

22 samples from CPT locations SB53, SB59, SB61–SB64, and SB73. Trace concentrations were 

found in 18 additional samples from wells KMW02 and MW-H and from boreholes SB51–SB54, 
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SB58, SB62, SB65, and SB78. None of the concentrations were above the MCL (and the RBSL) 

for chloroform. 

 The VOC 1,2-DCA was detected at trace to low levels in 7 groundwater samples from 

SB53, SB59, and SB64 on the Pro-Ag Co-op property. The compound was also found in a soil 

sample collected at SB53. 

 No VOCs were detected in groundwater samples from MW-K, SB55, SB56, and SB75. 

 The highest maximum carbon tetrachloride concentrations in groundwater samples from 

the Pro-Ag Co-op property occurred at locations SB53 (350 μg/L at 58–63 ft BGL), SB59 

(1,506 μg/L at 45–50 ft BGL), and SB64 (6,413 μg/L at 47.7–52.7 ft BGL). The highest 

concentrations of carbon tetrachloride in soil also occurred at these three locations. In addition, 

these were the only sample locations that showed detectable levels of 1,2-DCA in groundwater. 

 

3.5.3  Former Retail Store Property 

 Three groundwater samples were collected from one borehole (SB67) at and near the 

former retail store property, at depths of 46.5–61.5 ft BGL. Groundwater samples were also 

collected from monitoring wells KMW01, MW-1, and MW-2. All samples were analyzed for 

VOCs by using EPA Method 524.2. Complete analytical results are in Supplement 2. Table 3.6 

summarizes the vertical distribution of VOCs in groundwater samples collected at or near the 

former retail store. 

 Figure 3.5 shows the groundwater sampling locations at and near the former retail store 

and the maximum carbon tetrachloride concentration detected at each location. Figures 3.6 

and 3.7 show chloroform and 1,2-DCA concentrations in groundwater. 

 Carbon tetrachloride and chloroform were detected above the AGEM Laboratory’s 

method quantitation limit in all three samples from SB67 (Table 3.6). The highest concentration 

occurred in the shallow sample (57 μg/L at 46.5–51.5 ft BGL). The deeper samples contained 

carbon tetrachloride at 35 μg/L and 22 μg/L (51.5–61.5 ft BGL). The chloroform levels were 

significantly lower at comparable depths. 
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 The monitoring wells sampled near the former retail store showed both carbon 

tetrachloride and chloroform contamination (Table 3.6). Carbon tetrachloride was detected above 

the MCL and RBSL in the samples from KMW01 (54.4 μg/L) and MW-2 (59 μg/L), and a trace 

level was detected in well MW-1.  

 

3.5.4  Areas Downgradient from the Target Areas 

 The CPT was used to collect 24 groundwater samples downgradient from the three target 

areas (the former CCC/USDA facility, the former retail store, and the Pro-Ag Co-op property), at 

locations SB40–SB42, SB72, SB79, and SB80. In addition, 21 samples were collected from 

monitoring wells, public water supply wells, privately owned water wells, and existing 

piezometers outside the three target areas. The results provide additional information concerning 

the extent and degree of the contaminant plume in the general investigation area. Carbon 

tetrachloride concentrations at these locations are displayed in Figure 3.8, and chloroform 

concentrations are shown in Figure 3.9. Table 3.7 summarizes the distribution of VOCs in these 

samples. 

 Groundwater samples from all of the downgradient boreholes, except SB72, contained 

carbon tetrachloride at levels above the AGEM Laboratory method quantitation limit. The 

highest contaminant levels were in boreholes SB40 and SB41, where concentrations in all 

samples exceeded the MCL and RBSL for carbon tetrachloride. Boreholes SB40 and SB41 are 

downgradient from the sample locations (SB53, SB59, and SB64) on the Pro-Ag Co-op property 

that exhibited the highest carbon tetrachloride concentrations in both soil and groundwater.  

 Farther downgradient from the Pro-Ag Co-op property, at SB42, SB79, and SB80, one or 

more groundwater samples contained carbon tetrachloride at concentrations above the MCL or 

RBSL. Chloroform was also detected in several samples from downgradient boreholes, but 

1,2-DCA was not. 

 Carbon tetrachloride and chloroform were not detected in the new lawn and garden well 

at the Betty McCormick residence (DW07A) in the 2005 investigation. The former lawn and 

garden well at this residence was not sampled during the 1998–1999 monitoring; the owners 

reported that the well had collapsed. Trace concentrations of both carbon tetrachloride and 

chloroform were detected in the 2005 investigation in the shallow stock well (windmill) at the 

Atchison residence (DW98).  
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 Nitrate was detected at levels above the MCL of 10 mg/L throughout the area 

investigated, as shown in Figure 3.10. 

 

3.6  Groundwater Depth Data 

 The groundwater gradient in the general investigation area has historically been 

determined to be toward the south to southeast. Data collected in previous investigations 

suggested that use of the public water supply wells has influenced the groundwater flow 

direction and contaminant migration. 

 During the 2005 investigation, groundwater levels in monitoring wells and piezometers 

were recorded on May 18, 2005. Levels were measured manually (with an electronic meter) to 

the nearest 0.01 ft from a surveyed reference point (the top of the casing in each well). Water 

levels measured on four dates in May 2005–January 2006 and used for water level mapping are 

in Table S3.1, Supplement 3 (on CD).  

 In June and July 2005, Argonne placed data loggers in monitoring wells KMW02, 

MW-B, MW-I, MW-M, MW-R, SB23, SB23S, SB28, SB28S, SB38D, SB38S, and SB72. The 

data loggers have been recording water levels at 4-hr intervals. The complete set of water levels 

recorded by the data loggers in May–September 2005 is in Supplement 3, Table S3.2. 

 Maps depicting groundwater gradients were developed from both manual measurements 

and data logger records for four dates (Table S3.1; Figures 3.11 and 3.12). As the figures 

indicate, the groundwater flow direction and gradient did not vary significantly over the period 

of record. The results are consistent with the previously determined south-southeast flow 

direction. 

 

3.7  Results of Quality Control Activities 

 The QA/QC procedures for sample collection, handling, and analysis during the 

investigation are described in detail in the Master Work Plan (Argonne 2002) and the site-

specific Work Plan (Argonne 2005). A detailed QA/QC report addressing activities related to 

sample collection, handling, and analysis during the investigation is in Supplement 4 (on CD).  
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 Results of QA/QC activities are summarized as follows: 

• Sample integrity was maintained successfully throughout the collection, 

shipping, and analysis activities through documentation of samples as they 

were collected and the use of custody seals and chain-of-custody records 

(Supplement 5, on CD).  

• All samples were received with custody seals intact and at appropriate 

preservation conditions. All samples were analyzed within the required 

holding times. Carbon tetrachloride and chloroform were not detected in 

laboratory method blanks.  

• The common laboratory contaminant methylene chloride was present at trace 

concentrations in the methanol used for extraction of the soil samples. 

Detections of methylene chloride at similar concentrations in the soil samples 

are not reported. 

• Except for one sample delivery group, methylene chloride was not present in 

laboratory blanks or water samples. The exception involves water samples 

analyzed on May 24, 2005. In this case, methylene chloride was present at low 

concentrations in the laboratory blank and several samples. Detections of 

methylene chloride in these samples are not reported. 

• As an indicator of cross-contamination, 40 trip blanks were prepared and 

included in containers of soil or water samples shipped for organic analyses. 

Carbon tetrachloride and chloroform were not detected in trip blanks shipped 

with samples for VOCs analyses. 

• Four field blanks were collected to represent waters used during equipment 

decontamination. Carbon tetrachloride and chloroform, contaminants of 

concern in this investigation, were not detected in the field blanks.  

• Fifteen equipment rinsates were collected to monitor decontamination 

procedures for the reusable sampling equipment. Neither carbon tetrachloride 
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nor chloroform was detected in the rinsate samples, indicating that cross-

contamination of groundwater samples did not occur during sample collection. 

• Extremely heavy rainfall on July 9, 2005, affected groundwater samples 

collected at two locations on that day. Field measurements of conductivity 

confirmed that the samples had been diluted. The locations were resampled on 

July 11, 2005, and the July 9 results were rejected as non-representative of site 

conditions. 

• Initial samples collected without sufficient purging at MW-P on June 10, 

2005, and at SB49 on June 12, 2005 (one depth interval only), were rejected 

as non-representative of site conditions. Both locations were resampled. 

• Soil and groundwater samples were analyzed for carbon tetrachloride and 

chloroform at the AGEM Laboratory by using the purge-and-trap method. 

Dual analyses of samples indicated consistency in the sampling and analytical 

methodologies. Dual analyses involved either analyses of replicate samples 

submitted to the laboratory or duplicate analyses of samples selected by the 

laboratory. Consistency in both the sampling and analytical methodologies is 

indicated by the average relative percent difference (RPD) value of 17.7% for 

carbon tetrachloride and the average RPD value of 17.4% for chloroform in 

dual analyses with the contaminants present. The data are acceptable for 

quantitative determination of contaminant distribution.  

• The initial analyses of one groundwater sample-replicate pair (collected at 

SB64, 42.7–47.7 ft BGL) at the AGEM Laboratory gave carbon tetrachloride 

concentrations above the instrument calibration range. Limited water was 

available at this depth, and sample volume was inadequate to repeat the 

analyses at dilution. The carbon tetrachloride results are accepted with 

qualification. 

• The analyses of water samples at the AGEM Laboratory with EPA 

Method 524.2 were verified at a second laboratory with EPA-defined Contract 

Laboratory Program (CLP) methodology. Of the 196 groundwater samples 

analyzed at the AGEM Laboratory, 17 (9%) were also analyzed with CLP 
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methodology at Envirosystems, Inc., in Columbia, Maryland. Agreement was 

good over the range of contaminant concentrations detected. Samples 

analyzed at the AGEM Laboratory with no detection of contamination were 

analyzed at the CLP laboratory with similar results. Because of the higher 

quantitation limit of 5 μg/L for the CLP analysis, very low concentrations of 

VOCs detected by the purge-and-trap analysis (quantitation limit 1 μg/L) were 

sometimes not detected by the CLP analysis. For samples with contaminant 

concentrations above the purge-and-trap quantitation limit, the RPD values for 

carbon tetrachloride ranged from 0.4% to 46.6%, while the RPD values for 

chloroform ranged from 8% to 26.7%. The detection of the contaminant 

1,2-DCA at soil boring SB53 was confirmed by CLP analysis. The CLP 

laboratory data are in Supplement 5 (on CD). 

• The analyses of soil samples at the AGEM Laboratory with EPA 

Method 8260B were verified at a second laboratory with the same analytical 

method. Of the 250 soil samples analyzed at the AGEM Laboratory, 26 (10%) 

were also analyzed at Severn-Trent Laboratories, Inc., in Colchester, 

Vermont. Agreement was good over the range of contaminant concentrations 

detected. Soil samples analyzed at the AGEM Laboratory with no detection of 

VOCs were analyzed at Severn-Trent with similar results. With one exception, 

the RPD values for carbon tetrachloride ranged from 13.5% to 33.6% for soil 

samples with contaminant concentrations above the AGEM Laboratory purge-

and-trap quantitation limit of 10 μg/kg. The inherent heterogeneity of soil 

samples is evident in the results for sample AGSB46-S-17519, for which the 

AGEM Laboratory reported carbon tetrachloride at 801 g/kg, while Severn-

Trent reported 250 μg/kg. The detection of the contaminant 1,2-DCA at soil 

boring SB53 by analysis at the AGEM Laboratory was confirmed by the 

Severn-Trent analysis. The Severn-Trent data are in Supplement 5 (on CD). 

• Inorganic analyses of the groundwater samples were similarly conducted at 

Severn-Trent Laboratories. Accuracy in the analytical methodology followed 

was measured by the analysis of spiked laboratory QC samples with each 

sample delivery group. Recovery in these samples was within prescribed 

limits. Good analytical precision was indicated by the low RPD values 

between the reported concentrations in dual analyses. The inorganic data are 

acceptable for geochemical characterization. 
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• For the tritium analyses at the University of Miami Tritium Laboratory, the 

instrument was calibrated with a standard, and dual analyses of samples gave 

comparable results. The data are acceptable for age dating of groundwaters.  

 

3.8  Waste Characterization, Handling, and Disposal 

 Waste water generated from field activities was stored in 55-gal drums and aerated. 

Carbon tetrachloride was detected in one drum at < 1 μg/L, while chloroform was not detected 

(Table S4.2, Supplement 4). The water was discharged on-site. 

 

3.9  Summary of Analytical Data 

 The data collected during this investigation address the objectives detailed in the KDHE-

approved Work Plan (Argonne 2005). Key results of the investigation are as follows: 

• Former CCC/USDA property 

- One potential source area (SB46) was identified near the center of the 

former CCC/USDA property. 

- Carbon tetrachloride was detected at or above the AGEM Laboratory 

method quantitation limit of 10 μg/kg in 16 of the 79 soil samples collected 

(at 3 of the 6 locations sampled) on the former CCC/USDA property. The 

highest carbon tetrachloride levels in soil samples occurred at SB46 

(2,273 μg/kg at 44 ft BGL, just above the saturated zone), in the east-central 

part of the property.  

- Carbon tetrachloride was detected at or above the MCL of 5 μg/L in 12 of 

the 58 groundwater samples collected (at 4 of 15 locations sampled) on the 

former CCC/USDA property. The highest concentration (1,710 μg/L at 45–

50 ft BGL) was again detected at SB46. 

- 1,2-Dichloroethane was not detected in soil or groundwater samples 

collected on the former CCC/USDA property.  
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• Pro-Ag Co-op property 

- Three source areas (locations SB53, SB59, and SB64) were identified on the 

Pro-Ag Co-op property. Locations SB53 and SB64 are near the western end 

of the property, while SB59 is near the center of the property.  

- Carbon tetrachloride was detected at or above the AGEM Laboratory 

method quantitation limit of 10 μg/kg in 14 of the 159 soil samples collected 

(at 3 of the 13 locations sampled) on the Pro-Ag Co-op property. The 

maximum concentrations were 52 μg/kg at SB53 (40 ft BGL), 728 μg/kg at 

SB59 (48 ft BGL), and 1,604 μg/kg at SB64 (within the saturated zone at 

48 ft BGL).  

- Carbon tetrachloride was detected at or above the MCL of 5 μg/L in 28 of 

the 87 groundwater samples collected on the Pro-Ag Co-op property (at 9 of 

24 locations sampled). The highest concentrations occurred in the potential 

source areas: 350 μg/L at SB53 (58–63 ft BGL); 1,506 μg/L at SB59 (45–

50 ft BGL); and 6,413 μg/L at SB64 (48–53 ft BGL).  

- 1,2-Dichloroethane was found in both soil and groundwater samples 

collected at SB53 and in groundwater samples collected at SB59 and SB64.  

• Former retail store property 

- The present investigation did not rule out a source area at the former retail 

store. However, identification of a separation between potential contaminant 

plumes emanating from the Pro-Ag Co-op property and the former retail 

store property was beyond the scope of this investigation.  

- Carbon tetrachloride was detected at or above the AGEM Laboratory 

method quantitation limit of 10 μg/kg in 1 of the 12 soil samples collected at 

SB67 on the former retail store property (47 μg/kg at 48 ft BGL).  

- Carbon tetrachloride was found at or above the MCL of 5 μg/L in all of the 

3 groundwater samples collected at SB67, as well as in samples from 2 of 
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the 3 monitoring wells on or near the former retail store property. The 

concentrations in the 5 samples were similar (22–59 μg/L at depths between 

40 ft and 61.5 ft BGL in SB67, KMW01, and MW-1).  

- No 1,2-DCA was detected in soil or groundwater samples collected at or 

near the former retail store.  
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TABLE 3.1  Summary of analytical results for soil samples collected on the former 
CCC/USDA property during the 2005 investigation at Agra, Kansas. 

   
  

Concentration (μg/kg) 
       

 Sample Depth Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date (ft BGL) Samples chloride form ethane 
       
       
SB43 7/11/05 4.0 1 NDa ND ND 
  8.0 1 ND ND ND 
  11.0 1 1.5 Jb ND ND 
  12.0 1 2.6 J 1.3 J ND 
  16.0 1 2.6 J ND ND 
  20.0 1 1.5 J 0.8 J ND 
  24.0 1 2.6 J 1.3 J ND 
  28.0 1 ND ND ND 
  32.0 1 ND ND ND 
  36.0 1 5.9 J ND ND 
  40.0 1 11 ND ND 
  44.0 1 10 1.3 J ND 
  48.0 1 ND ND ND 
       
SB45 7/11/05 2.0–48.0 16 ND ND ND 
       
SB46 7/10/05 4.0 1 ND ND ND 
  8.0 1 29 5.7 J ND 
  12.0 1 27 3.6 J ND 
  16.0 1 73 1.2 J ND 
  20.0 1 85 11 ND 
  24.0 1 79 13 ND 
  28.0 1 213 17 ND 
  32.0 1 742 10 ND 
  36.0 1 127 10 ND 
  40.0 1 705 8.3 J ND 
  44.0 1 2,273 7.7 J ND 
  48.0 1 856 17 ND 
  52.0 1 801 2.0 J ND 
       
SB48 7/12/05– 

7/13/05 
4.0–48.0 12 ND ND ND 

       
SB49 7/12/05 4.0 1 ND ND ND 
  8.0 1 ND 0.3 J ND 
  12.0 1 ND ND ND 
  16.0 1 ND 0.9 J ND 
  20.0–32.0 4 ND ND ND 
  34.0 1 4.1 J ND ND 
  36.0 1 ND ND ND 
  40.0 1 ND ND ND 
  44.0 1 33 ND ND 
  48.0 1 481 8.5 J ND 
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TABLE 3.1  (Cont.) 

   
  

Concentration (μg/kg) 
       

 Sample Depth Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date (ft BGL) Samples chloride form ethane 
       
       
SB68 7/13/05 4.0–8.0 2 ND ND ND 
  12.0 1 ND 1.8 J ND 
  16.0 1 ND 1.6 J ND 
  20.0 1 ND ND ND 
  24.0 1 4.4 J 2.7 J ND 
  28.0 1 1.5 J ND ND 
  32.0 1 3.4 J 2.3 J ND 
  36.0 1 7.2 J 1.7 J ND 
  40.0 1 6.3 J 1.4 J ND 
  44.0 1 5.0 J ND ND 
  48.0 1 ND ND ND 
       
 
a ND, contaminant not detected at a detection limit of 1.0 μg/kg. 
 
b Qualifier J indicates an estimated concentration below the quantitation limit of 10.0 μg/kg. 
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TABLE 3.2  Summary of analytical results for soil samples collected on and near the 
Pro-Ag Co-op property during the 2005 investigation at Agra, Kansas. 

   
  

Concentration (μg/kg) 
       

 Sample Depth Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date (ft BGL) Samples chloride form ethane 
       
       
SB51 5/23/05 4.0–48.0 12 NDa ND ND 
       
SB52 5/21/05 4.0–46.0 13 ND ND ND 
       
SB53 5/20/05 4.0 1 ND ND ND 
  8.0 1 ND ND ND 
  12.0 1 16 2.1 Jb ND 
  16.0–32.0 6 ND ND ND 
  36.0 1 10 3.4 J ND 
  40.0 1 52 5.9 J 5.9 J 
       
SB54 6/7/05 4.0–44.0 11 ND ND ND 
       
SB55 6/3/05 4.0–37.0 10 ND ND ND 
  41.0 1 ND 4.0 J ND 
  45.0 1 ND ND ND 
       
SB56 5/26/05 4.0–36.0 9 ND ND ND 
  40.0 1 ND 4.1 J ND 
  44.0–48.0 2 ND ND ND 
       
SB58 5/22/05 4.0–24.0 6 ND ND ND 
  28.0 1 2.1 J ND ND 
  32.0–48.0 5 ND ND ND 
       
SB59 6/6/05 4.0–8.0 2 ND ND ND 
  12.0 1 2.4 J 1.4 J ND 
  16.0 1 2.4 J ND ND 
  20.0 1 ND ND ND 
  24.0 1 5.4 J 1.9 J ND 
  28.0 1 5.5 J 2.0 J ND 
  32.0 1 11 2.8 J ND 
  36.0 1 236 5.5 J ND 
  40.0 1 62 6.0 J ND 
  44.0 1 562 6.4 J ND 
  48.0 1 728 5.0 J ND 
  52.0 1 138 3.4 J ND 
       
SB61 6/4/05 4.0–40.0 10 ND ND ND 
       
SB62 5/24/05 4.0–36.0 9 ND ND ND 
  40.0 1 6.2 J 1.1 J ND 
  44.0 1 1.9 J ND ND 
  48.0 1 3.4 J ND ND 
       
SB63 5/18/05– 2.0 1 ND ND ND 
 5/19/05 4.0 1 2.7 J 1.5 J ND 
  5.0–44.0 15 ND ND ND 
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TABLE 3.2  (Cont.) 

   
  

Concentration (μg/kg) 
       

 Sample Depth Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date (ft BGL) Samples chloride form ethane 
       
       
SB64 6/12/05– 4.0 1 3.1 J ND ND 
 6/13/05 8.0 1 ND ND ND 
  12.0 1 1.9 J ND ND 
  16.0–24.0 3 ND ND ND 
  28.0 1 3.4 J ND ND 
  32.0 1 19 1.8 J ND 
  36.0 1 14 ND ND 
  40.0 1 140 3.0 J ND 
  44.0 1 375 9.2 J ND 
  48.0 1 1,604 4.2 J ND 
       
SB73 6/13/05 4.0–48.0 12 ND ND ND 
       
 
a ND, contaminant not detected at a detection limit of 1.0 μg/kg. 
 
b Qualifier J indicates an estimated concentration below the quantitation limit of 10.0 μg/kg. 
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TABLE 3.3  Summary of analytical results for soil samples collected at and near the 
former retail store during the 2005 investigation at Agra, Kansas. 

   
  

Concentration (μg/kg) 
       

 Sample Depth Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date (ft BGL) Samples chloride form ethane 
       
       
SB67 7/14/05 4.0–40.0 10 NDa ND ND 
  44.0 1 8.2 Jb ND ND 
  48.0 1 47 ND ND 
       
 
a ND, contaminant not detected at a detection limit of 1.0 μg/kg. 
 
b Qualifier J indicates an estimated concentration below the quantitation limit of 10.0 μg/kg. 
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TABLE 3.4  Summary of results of organic analyses on groundwater samples collected on the former 
CCC/USDA property during the 2005 investigation at Agra, Kansas.a 

         
      Concentration (μg/L) 
         
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
         
         
KMW03 5/21/05 MW 74 –89 1 NDc ND ND 
         
MW-P 6/13/05 MW 35.42 –54.92 1 423 3.5 ND 
         
MW-Q 5/21/05 MW 43.28 –62.78 1 0.5 Jd ND ND 
         
SB43 7/11/05 CPT 42 –47 1 3.2 0.8 J ND 
   47 –52 1 1.7 0.3 J ND 
   52 –57 1 0.8 J ND ND 
   57 –62 1 0.4 J ND ND 
   62 –67 1 0.5 J ND ND 
         
SB44 7/10/05 CPT 53.5 –58.5 1 ND ND ND 
         
SB45 7/8/05 CPT 44 –49 1 0.3 J 0.2 J ND 
 7/7/05  49 –69 4 ND ND ND 
         
SB46 7/6/05 CPT 45 –50 1 1,710 49 ND 
   50 –55 1 35 2.1 ND 
   55 –60 1 65 4.6 ND 
   60 –65 1 2.0 0.4 J ND 
   65 –70 1 2.0 0.4 J ND 
         
SB47 6/11/05 CPT 44.5 –49.5 1 0.4 J ND ND 
   49.5 –54.5 1 ND ND ND 
   54.5 –59.5 1 0.9 J ND ND 
   59.5 –64.5 1 0.3 J ND ND 
   64.5 –69.5 1 0.3 J ND ND 
   67 –72 1 ND ND ND 
         
SB48 6/12/05– CPT 45.5 –50.5 1 35 1.4 ND 
 6/13/05  50.5 –55.5 1 8.5 1.1 ND 
   55.5 –60.5 1 23 1.7 ND 
   60.5 –65.5 1 76 2.8 ND 
   65.5 –70.5 1 2.3 1.0 ND 
         
SB49 6/13/05 CPT 43 –48 1 2.0 ND ND 
   48 –53 1 731 5.5 ND 
   53 –58 1 228 2.3 ND 
   58 –63 1 428 4.5 ND 
   63 –68 1 287 3.2 ND 
   68 –73 1 2.9 ND ND 
         
SB50 6/13/05 CPT 45.5 –65.5 4 ND ND ND 
         
SB60 6/10/05 CPT 41 –46 1 0.4 J 0.5 J ND 
   46 –67 4 ND ND ND 
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TABLE 3.4  (Cont.) 

         
      Concentration (μg/L) 
         
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
         
         
SB68 7/10/05 CPT 44 –49 1 6.0 0.4 J ND 
   49 –54 1 ND ND ND 
   54 –59 1 0.2 J ND ND 
   59 –64 1 ND ND ND 
         
SB69 7/8/05 CPT 49 –54 1 0.5 J ND ND 
   54 –59 1 1.0 ND ND 
   59 –64 1 ND ND ND 
         
         
SB71 6/11/05 CPT 47 –52 1 2.1 0.7 J ND 
   52 –57 1 0.2 J ND ND 
   57 –62 1 0.9 J ND ND 
   62 –77 3 ND ND ND 
         
 
a Methylene chloride was not detected in any of these samples at a method detection limit of 0.1 μg/L. 
 
b Sample types:  CPT, cone penetrometer; MW, monitoring well. 
 
c ND, contaminant not detected at detection limit of 0.1 μg/L. 
 
d Qualifier J indicates an estimated concentration below the quantitation limit of 1.0 μg/L. 
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TABLE 3.5  Summary of results of organic analyses on groundwater samples collected on and near 
the Pro-Ag Co-op property during the 2005 investigation at Agra, Kansas.a 

        
     Concentration (μg/L) 
        
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
        
        
KMW02 5/19/05 MW 57–97 1 0.4 Jc 0.3 J NDd 
        
MW-H 5/25/05 MW 43–53 1 ND 0.7 J ND 
        
MW-I 5/19/05 MW 36–71 1 0.2 J ND ND 
        
MW-J 5/21/05 MW 56–66 1 13 ND ND 
        
MW-K 5/21/05 MW 55–65 1 ND ND ND 
        
MW-O 5/22/05 MW 38–58 1 0.9 J ND ND 
        
SB51 5/23/05– CPT 46–51 1 9.6 0.3 J ND 
 5/24/05  51–56 1 10 0.5 J ND 
   56–61 1 9.1 ND ND 
   61–66 1 6.4 ND ND 
        
SB52 5/22/05 CPT 44–49 1 ND ND ND 
   49–54 1 0.4 J ND ND 
   54–59 1 0.7 J 0.3 J ND 
   59–68.45 2 ND ND ND 
        
SB53 5/20/05– CPT 48–53 1 294 18 3.0 
 5/21/05  53–58 1 168 11 ND 
   58–63 1 350 14 1.3 
   63–68 1 5.4 0.9 J ND 
        
SB54 6/8/05– CPT 45–50 1 1.4 0.4 J ND 
 6/9/05  50–55 1 ND ND ND 
   55–60 1 0.8 J ND ND 
   60–65 1 ND ND ND 
        
SB55 6/3/05 CPT 45–90 6 ND ND ND 
        
SB56 5/25/05– CPT 48–117 7 ND ND ND 
 5/26/05       
        
SB58 5/22/05– CPT 48–53 1 3.0 0.6 J ND 
 5/23/05  53–58 1 1.4 0.6 J ND 
   58–63 1 1.3 0.2 J ND 
   63–68 1 0.7 J ND ND 
        
SB59 6/6/05– CPT 45–50 1 1,506 23 ND 
 6/7/05  52–57 1 487 18 ND 
   59–64 1 173 3.8 0.6 J 
   66–71 1 82 2.6 ND 
   73–78 1 27 2.4 ND 
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TABLE 3.5  (Cont.) 

        
     Concentration (μg/L) 
        
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
        
        
SB61 6/4/05– CPT 60–65 1 26 16 ND 
 6/5/05  72–77 1 1.4 1.3 ND 
   81–86 1 ND ND ND 
   91–96 1 3.7 2.0 ND 
   102–107 1 ND ND ND 
        
SB62 5/24/05– CPT 45–50 1 31 5.7 ND 
 5/25/05  50–55 1 10 1.0 ND 
   55–60 1 1.5 0.4 J ND 
   60–65 1 0.5 J 0.4 J ND 
        
SB63 5/18/05– CPT 42.9–47.9 1 1.1 1.1 ND 
 5/19/05  48.2–53.2 1 0.5 J ND ND 
   52.9–57.9 1 0.2 J ND ND 
   53.2–58.2 1 0.5 J ND ND 
        
SB64 6/7/05– CPT 42.7–47.7 1 1,399 Ce 49 ND 
 6/9/05  47.7–52.7 1 6,413 49 0.9 J 
   52.7–57.7 1 4,034 31 0.7 J 
   57.7–62.7 1 1,026 31 1.1 
   62.7–67.7 1 2,686 66 0.9 J 
        
SB65 6/5/05– CPT 50–55 1 9.4 0.6 J ND 
 6/6/05  56–61 1 8.1 0.4 J ND 
   62–67 1 5.4 0.3 J ND 
   68–73 1 ND ND ND 
        
SB66 6/7/05– CPT 48–83 3 ND ND ND 
 6/9/05  88–93 1 0.5 J ND ND 
   98–111 2 ND ND ND 
        
SB70 7/11/05 CPT 40–50 2 ND ND ND 
   55–60 1 0.2 J ND ND 
   60–65 1 0.5 J ND ND 
        
SB73 6/11/05– CPT 43–48 1 11 2.6 ND 
 6/12/05  48–53 1 9.0 1.0 ND 
   53–58 1 16 2.3 ND 
   63–68 1 ND ND ND 
        
SB75 7/12/05– CPT 46.5–56.5 2 ND ND ND 
 7/13/05       
        
SB78 7/13/05 CPT 47.5–52.5 1 0.6 J 0.3 J ND 
   52.5–57.5 1 1.4 0.7 J ND 
   57.5–62.5 1 0.9 J 0.6 J ND 
   62.5–67.5 1 0.2 J ND ND 
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TABLE 3.5  (Cont.) 

 
Footnotes:  
 
a Methylene chloride was not detected in any of these samples at a method detection limit of 0.1 μg/L. 
 
b Sample types:  CPT, cone penetrometer; MW, monitoring well. 
 
c Qualifier J indicates an estimated concentration below the quantitation limit of 1.0 μg/L. 
 
d ND, contaminant not detected at detection limit of 0.1 μg/L. 
 
e Qualifier C indicates an estimated result outside the calibration range for the analysis. 
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TABLE 3.6  Summary of results of organic analyses on groundwater samples collected at or near the 
former retail store during the 2005 investigation at Agra, Kansas.a 

        
     Concentration (μg/L) 
        
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
        
        
KMW01 5/19/05 MW 43–53 1 54.4 2.7 NDc 
        
MW-1 5/19/05 MW 41–51 1 0.5 Jd ND ND 
        
MW-2 5/24/05 MW 40–60 1 59 2.4 ND 
        
SB67 7/12/05– CPT 46.5–51.5 1 57 3.0 ND 
 7/13/05  51.5–56.5 1 35 2.3 ND 
   56.5–61.5 1 22 3.8 ND 
        
 
a Methylene chloride was not detected in any of these samples at a method detection limit of 0.1 μg/L. 
 
b Sample types:  CPT, cone penetrometer; MW, monitoring well. 
 
c ND, contaminant not detected at detection limit of 0.1 μg/L. 
 
d Qualifier J indicates an estimated concentration below the quantitation limit of 1.0 μg/L. 
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TABLE 3.7  Summary of results of organic analyses on groundwater samples collected at 
downgradient CPT locations and permanent monitoring points outside the target investigation areas 
during the 2005 investigation at Agra, Kansas.a 

        
     Concentration (μg/L) 
        
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
        
        
DW07A 6/2/05 DW 50–70 1 NDc ND ND 
        
DW98 6/3/05 DW Unknown 1 0.3 Jd 0.2 J ND 
        
MW-B 5/19/05 MW 39–54 1 ND 0.3 J ND 
        
MW-C 5/22/05 MW 35–55 1 ND ND ND 
        
MW-F 5/25/05 MW 65–75 1 445 4.4 ND 
        
MW-G 5/24/05 MW 89–99 1 25 2.3 ND 
        
MW-L 5/22/05 MW 70–80 1 64 1.7 ND 
        
MW-M 5/25/05 MW 59–69 1 112 1.9 ND 
        
MW-N 7/12/05 MW 80–90 1 ND ND ND 
        
MW-R 5/20/05 MW 44.45–63.95 1 ND ND ND 
        
PWS-1 6/9/05 PW 82–91 1 0.6 J 3.5 ND 
        
PWS-2 6/9/05 PW 73–82 1 ND 3.4 ND 
        
PWS-3 6/3/05 PW 65–125 1 ND ND ND 
        
SB15 6/2/05 SB/W 98.5–108.5 1 23 1.4 ND 
        
SB23S 5/20/05 CPT/P 49–55 1 1.5 ND ND 
SB23 5/20/05 CPT/P 100–106 1 0.7 J ND ND 
        
SB28S 5/23/05 CPT/P 59–65 1 ND ND ND 
SB28 5/24/05 CPT/P 100–106 1 ND ND ND 
        
SB36 6/2/05 SB/W 42.7–62.7 1 5.1 0.4 J ND 
        
SB38S 6/3/05 CPT/P 57–63 1 37 0.7 J ND 
SB38 6/3/05 CPT/P 95–101 1 57 1.0 ND 
        
SB40 6/10/05 CPT 50–55 1 595 7.8 ND 
   60–65 1 297 37 ND 
   70–75 1 301 7.1 ND 
   80–85 1 74 5.5 ND 
   100–105 1 164 21 ND 
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TABLE 3.7  (Cont.) 

        
     Concentration (μg/L) 
        
  

Sample 
 

Sample 
 

Depth 
 

Number of 
Carbon 
Tetra- 

 
Chloro- 

 
1,2-Dichloro- 

Location Date Typeb (ft BGL) Samples chloride form ethane 
        
        
SB41 6/8/05– CPT 48–53 1 50 1.4 ND 
 6/9/05  58–63 1 43 5.4 ND 
   63–68 1 78 2.3 ND 
   68–73 1 94 2.2 ND 
   73–78 1 105 1.6 ND 
        
SB42 7/7/05– CPT 50–55 1 43 1.3 ND 
 7/9/05  65–70 1 60 1.3 ND 
   80–85 1 0.8 J ND ND 
   95–130 3 ND ND ND 
   140–145 1 0.2 J ND ND 
        
SB72 7/12/05 CPT/P 59–69 1 0.7 J 0.2 J ND 
        
SB79 7/14/05 CPT 50–55 1 13 1.3 ND 
   55–60 1 10 0.6 J ND 
   60–65 1 3.0 0.7 J ND 
        
SB80 7/14/05 CPT 50–55 1 13 0.6 J ND 
   55–60 1 9.7 1.1 ND 
   60–64.75 1 4.9 3.8 ND 
        
 

a Methylene chloride was not detected in any of these samples at a method detection limit of 0.1 μg/L. 
 
b Sample types:  CPT, cone penetrometer; CPT/P, piezometer; DW, domestic well; MW, monitoring well; PW, 

public water supply well; SB/W, drilled monitoring well. 
 
c ND, contaminant not detected at a detection limit of 0.1 μg/L. 
 
d Qualifier J indicates an estimated concentration below the quantitation limit of 1.0 μg/L. 
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FIGURE 3.2  Carbon tetrachloride concentrations (maximum at each location) in soil samples from the three target areas at Agra. 
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FIGURE 3.3  Chloroform concentrations (maximum at each location) in soil samples from the three target areas at Agra.  
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FIGURE 3.4  1,2-Dichloroethane concentrations (maximum at each location) in soil samples from the three target areas at Agra. 
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FIGURE 3.5  Carbon tetrachloride concentrations (maximum at each location) in groundwater samples from the three target areas at Agra.  



 
R

esu
lts o

f 2
0

0
5

 In
vestig

a
tio

n
 a

t A
g

ra
, K

a
n

sa
s 

V
ersio

n
 0

1
, 0

5
/1

2
/0

6
 

3
-3

5
 

Former
store

M
ai

n 
 S

tr
ee

t

Kansas  Avenue

Railroad  Avenue

Chicago, Rock Island & Pacific R.R.

Former CCC/USDA
Grain Storage

Pro-Ag
Co-op

KMW02

KMW03

KMW01

MW-P
MW-Q

MW-J
MW-K

MW-H

MW-1

MW-2

MW-O

MW-I

MW-R

MW-MMW-L

MW-F

MW-G

SB75

SB60 SB47SB71

SB78

SB69 SB44

SB70

SB50

SB65 SB66

SB67

SB64

SB53

SB62

SB63

SB73
SB52

SB43

SB61SB59
SB58

SB54 SB55

SB56

SB68SB46SB45

SB48 SB49

SB51

49 0.4 J

5.5

ND

ND

23

18

5.7

1.1

3.8

ND
ND

ND2.8 3.5

0.2 J

0.3 J

0.5 J*

ND
ND 2.6

66

2.4

2.7

16

0.3 J

ND0.8 J

ND
ND

0.7 J

0.7 J

ND 0.6 J

0.5 J
ND

ND 0.4 J

ND

ND

0.6 J

0.7 J

ND

ND

4.4

2.3

1.7 1.9

2001000

Feet

Maximum chloroform concentration 
(µg/L), 2005 sampling

Not detected

Groundwater sample location

2.6

ND

*J Estimated concentration below the
quantitation limit (1.0 µg/L).

 

FIGURE 3.6  Chloroform concentrations (maximum at each location) in groundwater samples from the three target areas at Agra.  
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FIGURE 3.7  1,2-Dichloroethane concentrations (maximum at each location) in groundwater samples from the three target areas at Agra. 
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FIGURE 3.8  Carbon tetrachloride concentrations (maximum at each location) in groundwater samples 
collected outside the three target areas at Agra. 
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FIGURE 3.9  Chloroform concentrations (maximum at each location) in groundwater samples collected 
outside the three target areas at Agra.  
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FIGURE 3.10  Nitrate concentrations (maximum at each location) in groundwater samples collected at Agra.  
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FIGURE 3.11  Groundwater gradients at Agra on May 18, 2005 (left), and July 12, 2005 (right).  
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FIGURE 3.12  Groundwater gradients at Agra on September 23, 2005 (left), and January 4, 2006 (right).  
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4  Data Interpretation 

 The primary purpose of this investigation was to update the conceptual site model and 

investigate sources of the previously identified groundwater contamination in Agra, Kansas.  

 Six technical objectives were proposed in the KDHE-approved Work Plan (Argonne 

2005). The six objectives are as follows: 

1. Determine the current configuration of the carbon tetrachloride plume in the 

investigation area. 

2. Delineate contamination detected in 1998–1999 at the former CCC/USDA 

facility. 

3. Investigate the Pro-Ag Co-op property for evidence of releases of carbon 

tetrachloride. 

4. Investigate the area adjacent to the site of the former retail store for evidence 

of releases of carbon tetrachloride to the subsurface. 

5. Collect data to support the analysis of potential remedial alternatives. 

6. Update the inventory of private wells to identify potential downgradient 

receptors. 

 

4.1 Determine the Current Configuration of the Carbon Tetrachloride Plume  
in the Investigation Area 

 The methods described in Section 2.1 were used to collect groundwater samples for 

plume delineation from 29 monitoring wells and piezometers (existing and newly installed), 

2 private water wells, and 3 public water supply wells. Two of the public water supply wells 

sampled (PWS-1 and PWS-2) are actively used as a drinking water supply for the city of Agra; 

PWS-3 is used for bulk non-potable water distribution, while PWS-4 is used only for watering 

the high school football field. Well PWS-4 has no direct power supply; a temporary connection 

to the PWS-3 power supply is required to operate PWS-4. 
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 The groundwater analytical data from wells sampled in the general investigation area 

indicate that the carbon tetrachloride contamination is generally widespread (Figure 4.1). Soil 

sources of carbon tetrachloride were identified on the former CCC/USDA property and on the 

Pro-Ag Co-op property in the north-central to northeastern section of Agra. Analytical data for 

samples collected on the former retail property were insufficient to determine definitively 

whether a soil source area is present at this location. Resources were diverted (with the 

concurrence of the CCC/USDA and KDHE project managers) to the other investigation target 

areas, as discussed in Sections 2.2–2.4. 

 The contaminant plume appears to be migrating toward PWS-3 and PWS-4 in the 

southeast part of town. Historical data suggested the presence of two separate groundwater 

contaminant plumes. The data collected from existing monitoring wells during this investigation 

revealed similar results. 

 The contaminant concentrations detected immediately downgradient of the targeted 

source areas have increased since the previous monitoring event in 1999. Monitoring wells 

MW-F (445 μg/L in 2005; 180 μg/L in 1999), MW-G (25 μg/L in 2005; 5.3 μg/L in 1999), 

MW-L (64 μg/L in 2005; 26 μg/L in 1999), and MW-M (112 μg/L in 2005; 91 μg/L in 1999) 

illustrate this trend. The 2005 concentrations in these wells are the highest levels since the wells 

were installed in 1997. These results suggest that the contaminant plume is migrating toward the 

south-southeast. 

 Results for the existing monitoring wells on the former CCC/USDA property were 

similar in 2005 and 1999, with only one exception. The 2005 carbon tetrachloride level in the 

sample from MW-P (423 μg/L) was significantly higher than the 1999 value (95 μg/L). This 

2005 value was also the highest since the well was installed in 1998. Well MW-P is located near 

the source area identified during this investigation at SB46 on the former CCC/USDA property.  

 Carbon tetrachloride concentrations in groundwater samples from existing monitoring 

wells on the Pro-Ag Co-op property and the former retail store decreased from 1999 to 2005; 

however, these wells are not near the source areas identified during the 2005 investigation. 

Additional work beyond the scope of the current investigation would be required to determine 

the impact to the former store property of contamination at the source areas identified on the 

Pro-Ag Co-op property. 
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No carbon tetrachloride levels above the AGEM method quantitation limit of 1 μg/L 

were found in samples from public wells PWS-1, PWS-2, and PWS-3, though one well (PWS-1) 

did show a trace level of carbon tetrachloride. Also detected in public wells PWS-1 and PWS-2 

were low concentrations of chloroform (which could be the result of chlorination). These results 

were reported to the KDHE during field activities. The trace level of carbon tetrachloride 

detected in PWS-1 should be monitored further. In addition, investigation of the groundwater 

flow direction and migration rate might be warranted. Continued detection of carbon 

tetrachloride in well PWS-1 could indicate that an additional source area is present or that the 

pumping of wells PWS-1 and PWS-2 is affecting groundwater flow and pulling contamination 

toward the west. 

 

4.2 Delineate the Contamination Detected in 1998–1999 at the Former 
CCC/USDA Facility 

 In 1997–1998, a soil gas survey was conducted. Monitoring wells were installed on the 

former CCC/USDA property and sampled. In 1998 and 1999 monitoring events, groundwater 

from the newly installed wells and existing monitoring wells was sampled. Field headspace 

analyses of 20 soil gas samples showed that high concentrations of carbon tetrachloride were 

limited to areas near the central part of the former CCC/USDA property. The 2005 investigation 

in this area and along the southern perimeter of the property was intended to identify potential 

source areas and delineate the extent of contamination.  

 The only organic compounds detected on the former CCC/USDA property were carbon 

tetrachloride and chloroform. Also tested for during this investigation — but not detected in any 

sample collected on the former CCC/USDA property — was 1,2-DCA. 

 Analytical data collected during the 2005 investigation indicate that the extent of soil and 

groundwater contamination associated with historical grain fumigation activities on the former 

CCC/USDA property has been determined. Supporting this interpretation are the low 

concentrations of carbon tetrachloride and chloroform (relative to concentrations in the soil 

source area) detected in groundwater and soil samples collected from CPT borings along the 

northern and southern edges of the former CCC/USDA property, as well as along the south side 

of the railroad tracks that separate the Pro-Ag Co-op buildings and the former CCC/USDA 

property.  
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 The overall vertical distribution of carbon tetrachloride in soil and groundwater at Agra is 

displayed in four hydrogeologic cross sections, the locations of which are illustrated in 

Figure 4.2. The four cross sections themselves are in Figure 4.3 (A-A ), Figure 4.4 (B-B ), 

Figure 4.5 (C-C ), and Figure 4.6 (D-D ). Cross sections C-C  and D-D  traverse the former 

CCC/USDA property. 

 A single soil source area for carbon tetrachloride contamination was identified in the 

central part of the former CCC/USDA property, at SB46. Carbon tetrachloride was quantified in 

soil samples collected at this location, from 8 ft BGL to 52 ft BGL, at concentrations up to 

2,273 μg/kg just above the saturated zone (Figure 4.5). In contrast, at SB49, no carbon 

tetrachloride was detected at or above the method quantitation limit in soil samples collected at 

depths of 4 ft to 40 ft BGL, though a trace was detected at 34 ft BGL. Carbon tetrachloride was 

found at SB49 in soil samples collected at greater depths of 44 ft BGL (33 μg/kg) and 48 ft BGL 

(481 μg/kg). The occurrence of the static water level in this area at approximately 46 ft BGL 

suggests that the carbon tetrachloride detected in soil samples from SB49 is at least partly 

associated with horizontal migration through the saturated zone, rather than only vertical 

migration through the unsaturated zone (Figure 4.5).  

 Soil samples from locations along the northern boundary of the former CCC/USDA 

property and west and east of the source area at SB46 contained only trace to low levels of 

carbon tetrachloride (Figures 3.2 and 4.6). Immediately south of the railroad tracks that separate 

the former CCC/USDA from the Pro-Ag Co-op property, no carbon tetrachloride was detected in 

soil samples collected at depths of 4 ft to 48 ft BGL at locations SB51, SB52, SB54, and SB55 

(Figure 4.3).  

 Groundwater samples collected along the southern boundary of the former CCC/USDA 

property at SB47, SB50, SB60, and SB71 (Figure 3.5) contained no more than a trace of carbon 

tetrachloride, except for the concentration of 2.1 μg/L at 47–52 ft BGL in SB71. In contrast, 

groundwater samples collected from SB48 and SB49 (also located along the southern property 

boundary) showed significantly higher levels of carbon tetrachloride, plus low levels of 

chloroform (Figures 3.5, 3.6, and 4.5). Locations SB48 and SB49 are less than 75 ft 

downgradient from the source area identified on the former CCC/USDA property in the vicinity 

of SB46. Low concentrations of chloroform were detected in all but two groundwater samples 

collected from these two boreholes. 
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 The horizontal extent of groundwater contamination emanating from the former 

CCC/USDA property was defined by analysis of samples collected along the north edge of the 

Pro-Ag Co-op property, at SB51, SB52, SB54, and SB70 (Figures 3.5, 3.6, and 4.3). Only trace 

concentrations of carbon tetrachloride and chloroform were detected in the groundwater samples 

from SB52 and SB70, and low concentrations were detected in samples from SB51 (up to 

10 μg/L) and SB54 (up to 1.4 μg/L). Sample location SB51 is directly downgradient from the 

source area that was identified at SB46 on the former CCC/USDA property. The contaminant 

concentrations at SB51 were significantly lower than the levels found in groundwater samples 

from SB46 and SB49, which are directly upgradient (Figure 4.5). Locations SB51, SB52, SB54, 

and SB70 define the leading edge of the contaminant plume associated with historical grain 

fumigation activities on the former CCC/USDA property.  

 

4.3 Investigate the Pro-Ag Co-op Property for Evidence of Releases of Carbon 
Tetrachloride 

 Previous investigations on the Pro-Ag Co-op property were limited to the collection of 

six soil gas samples at four locations in 1987 and 1995, the collection of four soil samples and 

two groundwater samples in 1995, the installation of three monitoring wells in 1998, and 

groundwater sampling of the wells during 1998 and 1999 monitoring events. The 2005 

investigation focused on identifying potential source areas on the property.  

 The organic compounds detected in soil and groundwater samples collected during the 

2005 investigation included carbon tetrachloride, chloroform, and 1,2-DCA.  

 The overall vertical distribution of carbon tetrachloride in soil and groundwater at Agra 

in 2005 is displayed in four hydrogeologic cross sections, the locations of which are illustrated in 

Figure 4.2. The four cross sections themselves are in Figure 4.3 (A-A ), Figure 4.4 (B-B ), 

Figure 4.5 (C-C ), and Figure 4.6 (D-D ). Cross sections A-A , B-B , and C-C  traverse the 

Pro-Ag Co-op property. 

 Analytical data collected during the 2005 investigation identified three potential source 

areas on the Pro-Ag Co-op property. Two of these locations (SB53 and SB64) are on the west 

end of the property, and the other location (SB59) is near the central part of the property 

(Figures 4.1 and 4.2). None of these areas had been investigated previously.  
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 Soil samples from SB53 contained moderate levels of carbon tetrachloride at depths of 

12 ft and 36 ft to 40 ft BGL and trace levels of chloroform contamination (Figure 4.4). In 

addition, 1,2-DCA was detected at 40 ft BGL. Groundwater samples collected at this location 

contained carbon tetrachloride at concentrations up to 350 μg/L (58–63 ft BGL), as well as 

chloroform and 1,2-DCA.  

 Soil samples collected at SB64, downgradient from SB53, also contained carbon 

tetrachloride and chloroform but no detectable 1,2-DCA. Carbon tetrachloride concentrations in 

soil increased with depth to 1,604 μg/kg at the top of the saturated zone (Figure 4.4). 

Groundwater samples collected at SB64 contained carbon tetrachloride (maximum 6,413 μg/L), 

chloroform (maximum 66 μg/L), and 1,2-DCA (maximum 1.1 μg/L).  

 Locations SB53 and SB64 are source areas for the contaminant plume historically 

detected along the western part of the Pro-Ag Co-op property. Samples from upgradient (SB73) 

and side-gradient (SB62 and SB63) boreholes showed significantly lower concentrations of 

carbon tetrachloride and chloroform and no detectable 1,2-DCA (Figures 3.2–3.7 and 

Figure 4.4). 

 A third contaminant source was identified at SB59, in the central part of the Pro-Ag 

Co-op property (Figures 4.2 and 4.5). Soil samples from this borehole contained trace levels of 

carbon tetrachloride and chloroform below 12 ft BGL and higher levels at depths greater than 

24 ft BGL. Groundwater samples collected at SB59 contained carbon tetrachloride at 

concentrations up to 1,506 μg/L (45–50 ft BGL). Chloroform was detected in all groundwater 

samples from SB59, and a trace of 1,2-DCA was detected at 59–64 ft BGL. Soil and 

groundwater samples collected at locations upgradient (SB51 and SB70) and side-gradient 

(SB58 and SB61) from SB59 (Figures 3.2–3.7 and Figure 4.5) showed significantly lower levels 

of carbon tetrachloride and chloroform and no detectable 1,2-DCA, indicating that SB59 is a 

source area for contamination. 
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4.4 Investigate the Area Adjacent to the Site of the Former Retail Store for 
Evidence of Releases of Carbon Tetrachloride to the Subsurface 

 The proposed scope of work (Argonne 2005) included collecting soil samples from four 

CPT locations and groundwater samples from two CPT locations near the former retail store. 

This scope of work was modified when analytical data collected from the Pro-Ag Co-op property 

suggested that other sources upgradient from the retail store property had at least partially 

contributed to the groundwater contamination historically detected in this area. All but one of the 

originally proposed sample locations (SB67) were moved to the former CCC/USDA property 

and the northern edge of the Pro-Ag Co-op property. This change in the scope of work change 

was discussed with and approved by CCC/USDA and KDHE project managers. 

 Carbon tetrachloride was found at SB67 in the soil samples collected at 44 ft and 48 ft 

BGL (Figure 4.4). Groundwater samples from SB67 showed moderate concentrations of carbon 

tetrachloride and low levels of chloroform but no detectable 1,2-DCA. These limited results 

indicate the presence of contamination at SB67, and they are consistent with a source for that 

contamination at the upgradient location SB64. 

 

4.5  Collect Data to Support the Analysis of Potential Remedial Alternatives 

 Remedial options and contaminant migration pathways were investigated by identifying 

soil types in samples collected during probing activities, evaluating CPT electronic sensor data, 

and conducting grain size analyses on selected soil samples. The soil samples and the electronic 

sensor data were evaluated by Kansas licensed geologists, and grain size analyses were 

conducted by a laboratory certified for geotechnical testing. The lithologic logs and electronic 

sensor data are in Appendix A. The grain size analysis results are in Table S1.2, Supplement 1 

(on CD). The lithologic data were further compiled and interpreted; they are depicted graphically 

on the cross sections in Figures 4.3–4.6. 

 The lithology identified along the western portion of the Pro-Ag Co-op property (B-B ; 

Figure 4.4) consists of silty clay to clayey silt interbedded with silt, clayey silt with sand, and 

silty sandy to sandy silt. A continuous layer of clayey silt with sand and sandy silt to silty sand 

was observed in all boreholes along this section. The layer of clayey silt with sand ranged from 

0.75 ft thick at 12 ft BGL in the northern part of the section (SB73) to about 13 ft at SB67. This 

lithology was also observed at greater depths in all boreholes, ranging from about 1 ft thick in 
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SB73 to at least 23 ft thick at SB64. A thin layer of silty sand to sandy silt was observed at about 

23.5 ft BGL in SB73. The thickness of this layer increases to 8 ft in SB53 and then gradually 

thins toward SB67. Bedrock along this cross section was encountered at depths of about 59 ft to 

68 ft BGL. 

 The cross sectional area from west to east on the Pro-Ag Co-op property is represented 

by A-A  (Figure 4.3). The most continuous layers identified along this section were silty clay and 

clayey silt in the upper zone, underlain by silty sandy clay to clayey sandy silt. The silty clay to 

clayey silt layer extended across the entire section, and the silty sandy clay to clayey sandy silt 

was observed in all boreholes except SB63. These predominant zones were interbedded with 

discontinuous layers of silty sand and sandy silt, silt, and clayey silt with gravel. Bedrock depth 

varies significantly across the Pro-Ag Co-op property. At the western part of the property 

bedrock was encountered at 60 ft BGL; its depth increased toward the east to 118 ft BGL. A core 

sample of bedrock material was collected at SB63. Bedrock consisted of dark gray, highly 

weathered shale. 

 The lithology identified across the former CCC/USDA property (D-D ; Figure 4.6) 

consists of a zone of clayey silt or silty clay 20–26 ft thick, underlain by a discontinuous layer of 

silty sandy clay to clayey sandy silt. Within this layer are a few minor lenses of sand, silt, and 

clay, as well as thicker zones of clayey silt to silty clay. Bedrock at the former CCC/USDA 

property was encountered at depths of about 64-68 ft BGL in all but one borehole. At CPT 

borehole SB44, located along the northern property boundary (not shown in the cross sections), 

bedrock was encountered at 56 ft BGL. 

 The only borehole that contained substantial gravel units was SB51 (A-A  [Figure 4.3] 

and C-C  [Figure 4.5]), in two layers at depths of 20–27.25 ft BGL and 42.9–46 ft BGL. These 

two layers were composed of clayey silt to silty clay with gravel and some sand. Significant 

amounts of gravel were not observed in any other borehole along this cross sectional area, 

though the silt in many of the core samples appeared to be coarse to very coarse. 

 Groundwater depths in monitoring wells in the targeted source areas indicated that static 

water levels ranged from approximately 44 to 49 ft BGL. Lithologic data support a single, 

unconfined aquifer system that is underlain by highly weathered shale. Saturated thickness 

ranges from about 15 ft along the western part of the Pro-Ag Co-op and the former CCC/USDA 

properties to more than 70 ft east of this area. Groundwater in the upper part of the aquifer was 

slow in production and limited in quantity. The lower part of the aquifer produced water, but the 
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quantities were limited. Well PWS-1 is screened at 82–91 ft BGL, while well PWS-2 is screened 

at 73–82 ft BGL. 

 

4.6 Update the Inventory of Private Wells to Identify Potential Downgradient 
Receptors 

 No privately owned drinking water wells are known to exist in Agra, although several 

private wells are used for lawn and garden purposes. To verify that residents at all addresses in 

the city of Agra obtain drinking water from the municipal water supply system, property records 

and water billing records were cross-referenced. Use of the municipal water supply by residents 

at ten properties could not be verified through this process. In a telephone conversation, the city 

clerk indicated that water service is being billed to all residences in question and verified that all 

residents within the city of Agra obtain drinking water from the municipal supply (Bell 2006). 

 A search of the KGS water well database was conducted to identify new lawn and garden 

wells installed since the KDHE Corrective Action Study in 1998 and the KDHE’s monitoring in 

1998–1999. The following two lawn and garden wells have been installed since that time: 

• A lawn and garden well installed on September 16, 2002, at the Betty 

McCormick residence at 1660 Sixth Street, in the eastern portion of the city, is 

registered as a domestic well. Argonne sampled this well on June 2, 2005, as 

location DW07A. No VOCs contaminants were detected. Discussion with the 

well owner revealed that the new well is used as a lawn and garden well and is 

a replacement for a previous well (sampled several times during prior 

investigations as location DW07) that had collapsed. 

• A lawn and garden well was installed on October 17, 2002, on a vacant 

property between public well PWS-4 and the high school football field. The 

property owner, Francis Shaw, reported that this well has been used 

extensively. 
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 The area south of the city of Agra that is downgradient of the contaminant plume as it is 

presently characterized is used almost exclusively for agriculture. Aerial photos (Figure 4.7) 

show homes on either side of Township 3 South Range 16 West Section 34 (south of Section 27, 

in which Agra is primarily located). The use of private wells to supply potable water to these 

residences cannot be ruled out, though no wells are registered in Section 34. 
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FIGURE 4.1  Distribution of carbon tetrachloride in groundwater at Agra, summer 2005. 
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FIGURE 4.2  Locations of hydrogeologic cross sections A-A , B-B , C-C , and D-D  at Agra. 
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FIGURE 4.3  Vertical distribution of carbon tetrachloride in soil and groundwater at Agra, shown on west-to-east hydrogeologic cross section A-A', across the Pro-Ag Co-op property (vertically exaggerated).
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FIGURE 4.4  Vertical distribution of carbon tetrachloride in soil and groundwater at Agra, shown on north-to-south hydrogeologic cross  
section B-B , across the Pro-Ag Co-op property, Railroad Avenue, and the former store property (vertically exaggerated).  
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FIGURE 4.7  The agricultural area and residences south of Agra and downgradient of the present 
contaminant plume. Source of photograph:  NAIP (2004). 
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5  Conclusions and Recommendations 

 

5.1  Conclusions 

 The conclusions related to the technical objectives of the 2005 investigation at Agra are 

discussed below. 

 

5.1.1  Former CCC/USDA Property Source Area and Contaminant Extent 

 Conclusions related to the former CCC/USDA property are as follows: 

• A source area for contamination was identified near the central part of the 

former CCC/USDA property at SB46, as evidenced by the presence of carbon 

tetrachloride and chloroform in soil (increasing concentrations with depth) 

and groundwater samples (decreasing concentrations with depth). 

• A pathway for contaminant migration from soil to groundwater was identified 

through the vertical-profile sampling at SB46. 

• The extent of carbon tetrachloride and chloroform contamination associated 

with past activities on the former CCC/USDA property was delineated by soil 

and groundwater samples collected at locations near SB46: upgradient 

samples at SB43, SB69, and SB44; side-gradient samples at SB45, SB47, 

SB52, and SB68; and downgradient samples at SB50, SB51, SB54, and SB70. 

Carbon tetrachloride and chloroform levels detected in groundwater samples 

from all of these locations were below the MCL and the RBSL of 5 μg/L, 

except for levels of 10 μg/L and less at SB51 and SB68. Vadose zone soil 

samples collected at several of these locations showed no carbon tetrachloride 

or chloroform levels at or above the quantitation limit of 10 μg/kg, except for 

two samples collected at 40 ft BGL (11 μg/kg) and 44 ft BGL (10 μg/kg) in 

SB43, upgradient of the source area near SB46. 

• 1,2-Dichloroethane was not detected in any soil or groundwater sample 

collected on the former CCC/USDA property. This distribution pattern 
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supports other data indicating separate contaminant sources on the former 

CCC/USDA property and the Pro-Ag Co-op property. 

• The highest carbon tetrachloride concentrations detected in soil samples from 

both SB49 and SB49 on the former CCC/USDA property were at depths 

within the capillary fringe and saturated zone. Some soil contaminant 

concentrations exceeded the Tier 2 risk-based standard of 200 μg/kg for the 

“soil-to-groundwater protection pathway.” These include six soil samples 

from location SB46 and one from location SB49, at or near the source area. 

The concentrations of carbon tetrachloride detected in all soil samples 

collected on the former CCC/USDA property were below the Tier 2 risk-

based standards of 2,500 μg/kg for carbon tetrachloride in soils for the 

residential scenario and 7,000 μg/kg for the nonresidential scenario.  

• A number of groundwater samples collected on the former CCC/USDA 

property exhibited carbon tetrachloride concentrations that exceeded the 

Tier 2 risk-based standard for carbon tetrachloride. These include samples 

from SB46, SB48, SB49, and SB68. The highest levels were at SB46 and 

SB49, at or near the source area. The following groundwater samples 

exceeded the Tier 2 risk-based standard: 3 of the 5 samples from SB46; 4 of 

the 5 samples from SB48; 4 of the 6 samples from SB49; and 1 of the 4 

samples from SB68. The concentrations detected at SB48 and SB68 were 

significantly lower than those found in the source area.  

• Chloroform levels in all soil and groundwater samples collected on the former 

CCC/USDA property were below the Tier 2 risk-based standard. The 

presence of chloroform indicates that natural degradation of carbon 

tetrachloride is occurring. 

• The extent of contamination on the former CCC/USDA property has been 

determined, as indicated by analytical results for samples collected at and near 

the source area (SB46 and SB49), as well as at locations upgradient, side-

gradient, and downgradient of this area. The contamination is limited to an 

area near the central part of the former CCC/USDA property in the vicinity of 

SB46 and extends just south of the railroad tracks near SB51. The upgradient 

and side-gradient extent is defined by data collected from boreholes SB44, 
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SB45, SB47, SB50, SB52, SB54, SB68, SB69, and SB70. Analytical data 

collected from other outlying boreholes (SB55, SB58, SB71, and SB78) 

further support the conclusion that the extent of carbon tetrachloride and 

chloroform contamination associated with the past use of grain fumigants on 

the former CCC/USDA property has been determined.  

 

5.1.2  Pro-Ag Co-op Property Source Areas 

 Conclusions related to the Pro-Ag Co-op property are as follows: 

• Three source areas were identified on the Pro-Ag Co-op property. Two are on 

the west end of the property at SB53 and SB64, and one is near the central 

part of the property at SB59. The source areas were identified through the 

detection of carbon tetrachloride in soil samples collected at various depths, 

plus high concentrations in groundwater samples collected at the same 

locations.  

• Carbon tetrachloride was found in soil samples from the three source areas 

on the Pro-Ag Co-op property, as follows: in 3 of 8 samples from SB53  

(10–52 μg/kg); in 8 of 12 samples from SB64 (trace to 1,604 μg/kg); and in 

10 of 13 samples from SB59 (trace to 728 μg/kg). The higher concentrations 

generally occurred at greater depths.  

• Carbon tetrachloride was found in groundwater samples from the three  

source areas on the Pro-Ag Co-op property, as follows: in all 4 samples from 

SB53 (5.4–350 μg/L); in all 5 samples from SB59 (27–1,506 μg/L); and in all 

5 samples from SB64 (1,026–6,413 μg/L). The concentrations detected 

generally decreased with depth.  

• Pathways for contaminant migration from soil to groundwater were identified 

on the Pro-Ag Co-op property through the vertical-profile sampling at SB53, 

SB59, and SB64. 

• Other compounds detected in some soil and groundwater samples from the 

source areas on the Pro-Ag Co-op property were chloroform and 1,2-DCA. 



Results of 2005 Investigation at Agra, Kansas 
Version 02, 07/07/06 5-4 

 

The presence of 1,2-DCA in soil and groundwater on the Pro-Ag Co-op 

property but not on the former CCC/USDA property indicates separate 

sources for contamination on the two properties. 

• Three soil samples from SB59 and two from SB64 on the Pro-Ag Co-op 

property exceeded the Tier 2 risk-based standard of 200 μg/kg for the “soil-

to-groundwater protection pathway.” The highest concentrations detected in 

both SB59 and SB64 were at depths within the capillary fringe and in the 

saturated zone. The concentrations of carbon tetrachloride detected in all soil 

samples collected on the Co-op property were below the Tier 2 risk-based 

standards for carbon tetrachloride in soils for the residential and non-

residential scenarios (2,500 μg/kg and 7,000 μg/kg, respectively).  

• All groundwater samples collected from source area boreholes SB53, SB59, 

and SB64 exceeded the Tier 2 risk-based standard of 5 μg/L for carbon 

tetrachloride.  

• Chloroform and 1,2-DCA levels detected in both soil and groundwater 

samples did not exceed the Tier 2 risk-based standard in any sample.  

• The presence of chloroform indicates that natural degradation of carbon 

tetrachloride is occurring. 

• The elevated nitrate levels in groundwater samples from SB59 (maximum 

216 mg/L) and SB64 (maximum 310 mg/L) indicate that sources of nitrate 

contamination exist near SB59 and SB64. 

 

5.1.3  Former Retail Store Source Area 

 The proposed scope of work for the area of the former retail store was modified after 

significant levels of contamination were detected in upgradient samples collected on the Pro-Ag 

Co-op property. The sampling in this area was limited to one borehole (SB67). This change in 

the scope of work was approved by the CCC/USDA and KDHE project managers.  
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 Conclusions related to the former retail store are as follows: 

• The limited results of the present investigation indicate that although 

contamination is present on the former retail store property, no source area 

could be identified. Carbon tetrachloride was found at SB67 only in soil 

samples collected at 44–48 ft BGL. Groundwater samples collected at SB67 

showed moderate concentrations of carbon tetrachloride and low levels of 

chloroform but no detectable level of 1,2-DCA. 

 

5.1.4  Status of the Contaminant Plume in the General Investigation Area  

 Conclusions related to the status of the contaminant plume are as follows: 

• The carbon tetrachloride contamination is generally widespread, as indicated 

by groundwater analytical data from wells sampled in the general 

investigation area. Historical investigations and monitoring events gave 

similar results.  

• Points of origin for the contamination were found in the targeted source areas 

in the north-central to northeastern section of Agra, though other source areas 

cannot be ruled out. 

• The contaminant plume appears to be migrating toward PWS-3 and PWS-4 in 

the southeast part of town (Figure 5.1).  

• The data collected from existing monitoring wells during this investigation 

indicated the presence of two separate groundwater contaminant plumes. 

Earlier investigations gave similar results.  

• Elevated nitrate concentrations in groundwater occurred throughout the area, 

with maximum detected values near SB59 and SB64 on the Pro-Ag Co-op 

property.  
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5.2  Recommendations 

 The following recommendations are based on the interpretation of analytical data 

collected during this investigation and observations made during field activities. 

1. Groundwater on the Former CCC/USDA Property. A number of groundwater 

samples collected on the former CCC/USDA property contained carbon 

tetrachloride at concentrations exceeding the Tier 2 risk-based standard. The 

extent of the carbon tetrachloride contamination in groundwater associated 

with the past use of grain fumigants on this property is limited to the central 

part of the property, extending southward just beyond the railroad tracks. 

- Groundwater concentrations detected in the source area, near SB46 and 

SB49, should be addressed with a point source remediation system. 

Contaminant concentrations downgradient of this area are likely to fall 

below the MCL and the RBSL once the source area is addressed.  

- An expedited Corrective Action Study (CAS) is recommended before a 

remedial system is designed or implemented. Development of the CAS 

should follow KDHE requirements (KDHE 2001). 

- Continued monitoring of this source area is recommended. Any adverse 

changes should be addressed as needed. Monitoring should involve the 

installation of a monitoring well at the source area and possibly others at 

locations side-gradient to this area. Downgradient and upgradient wells are 

currently installed. If further monitoring of the soil is necessary, samples can 

be collected periodically to verify that the point source remediation 

continues to be effective. 

2. Soils on the Former CCC/USDA Property. Carbon tetrachloride concentrations 

in soils collected from the vadose zone on the former CCC/USDA property 

did not exceed the Tier 2 risk-based standards for soils; however, some of the 

concentrations did exceed the standard for the “soil to groundwater protection 

pathway.” The highest concentrations occurred in soil samples collected from 

the capillary fringe and the saturated zone. Therefore, these concentrations are 

probably associated with groundwater contamination.  
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- A separate remedial system for soils on the former CCC/USDA property is 

not recommended. Remediation to acceptable risk-based standard 

concentrations can be expected when the point source remediation system 

mentioned above is installed to address the limited soil contamination 

detected immediately above and within the capillary fringe, as well as in 

groundwater.  

- Further monitoring of the area is recommended after a groundwater 

remedial system is installed and operating. If the contaminant levels do not 

fall as expected, an alternative approach should be considered. 

3. Vapor Intrusion. The potential impact of vapor intrusion at the former 

CCC/USDA property does not need to be addressed at this time, because the 

land is vacant and is used only for agriculture. If the property is developed, 

this issue may need to be addressed. 

4. Contaminant Plume. The widespread groundwater contamination detected in 

the general investigation area revealed recent increases in concentrations in 

some wells. These results indicate that the contaminant plume continues to 

migrate toward the south-southeast. Sudden, extended drawdowns of 

groundwater in monitoring wells near PWS-3 and PWS-4, recorded by data 

loggers, suggest that a pumping well is present at the southern end of the 

plume area. Discussions with owners of two water wells in this area (Agra 

High School and Francis Shaw) indicated that Mr. Shaw had pumped his well 

for an extended period (Shaw 2006). The pumped well is on the vacant lot 

between PWS-3 and the high school football field (Figure 2.1); it reportedly 

pumps at about 50 gpm. 

- To minimize the human health risk of potential exposure, the installation of 

drinking water wells within the plume area should be prohibited through 

implementation of environmental use controls. 

- Until remediation of point source areas is complete, consideration should be 

given to limiting the extended pumping of any privately owned well in the 

area to minimize migration from source areas. 
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5. Condition of Monitoring Wells. Observations made during field activities 

revealed that several monitoring wells need to be repaired. These include 

MW-1, MW-A, MW-B, MW-C, MW-H, MW-I, MW-J, MW-K, MW-L, 

MW-M, MW-N, MW-P, MW-Q, MW-R, and SB15. Some of these wells are 

of interest to the CCC/USDA as part of the KDHE monitoring well ownership 

transfer program. A request for ownership transfer for specific wells will be 

forthcoming. If and when ownership is transferred, the CCC/USDA will be 

responsible for the maintenance and repair of the wells. 
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FIGURE 5.1  Distribution of carbon tetrachloride in groundwater at Agra in summer 2005, with the outline of the plume interpreted on the basis of 
Argonne s 1995 sampling (Argonne 1996).  

 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 6-1 

 

6  References 

Argonne, 1995, Final Phase I Report and Phase II Work Plan: Expedited Site Characterization, 

Agra, Kansas, prepared for the Commodity Credit Corporation, U.S. Department of Agriculture, 

by Argonne National Laboratory, Argonne, Illinois, November. 

Argonne, 1996, Final Report: Phase II Expedited Site Characterization, Agra, Kansas, prepared 

for the Commodity Credit Corporation, U.S. Department of Agriculture, by Argonne National 

Laboratory, Argonne, Illinois, May. 

Argonne, 1997, Final Feasibility Study for Remedial Action at Agra, Kansas, prepared for the 

Commodity Credit Corporation, U.S. Department of Agriculture, by Argonne National 

Laboratory, Argonne, Illinois, June. 

Argonne, 2002, Final Master Work Plan: Environmental Investigations at Former CCC/USDA 

Facilities in Kansas, 2002 Revision, ANL/ER/TR-02/004, prepared for the Commodity Credit 

Corporation, U.S. Department of Agriculture, by Argonne National Laboratory, Argonne, 

Illinois, December. 

BE&K/Terranext, 1998a, Phase I Corrective Action Study: Agra Public Water Supply, Agra, 

Kansas, prepared for the Kansas Department of Health and Environment, July 1. 

BE&K/Terranext, 1998b, Groundwater Monitoring Report: Agra Public Water Supply, Agra, 

Kansas, prepared for the Kansas Department of Health and Environment, November 5. 

BE&K/Terranext, 1999, Groundwater Monitoring Report: Agra Public Water Supply, Agra, 

Kansas, prepared for the Kansas Department of Health and Environment, June 16. 

Bell, L., 2006, telephone conversation between Bell (city clerk, City of Agra, Kansas) and 

J. Hansen (Environmental Science Division, Argonne National Laboratory, Argonne, Illinois), 

February 10. 

EPA, 1994a, USEPA Contract Laboratory Program National Functional Guidelines for Organic 

Data Review, EPA 540/R-94/012, Office of Emergency and Remedial Response, 

U.S. Environmental Protection Agency, Washington, D.C., February. 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 6-2 

 

EPA, 1994b, USEPA Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review, EPA 540/R-94/013, Office of Emergency and Remedial Response, 

U.S. Environmental Protection Agency, Washington, D.C., February. 

Gotto, L., 2004, letter from Gotto (Bureau of Environmental Remediation, Kansas Department of 

Health and Environment, Topeka, Kansas) to C. Roe (Commodity Credit Corporation, 

U.S. Department of Agriculture, Washington, D.C.), regarding completion of the feasibility 

study for remedial action at Agra, March 1. 

KDHE, 1985, letter from S. Patrick McCool (Bureau of Water Protection, Kansas Department of 

Health and Environment, Topeka, Kansas) to Agra, Kansas, mayor and city council, about 

analytical results for the sampling of Agra municipal water system wells PW01–PW04 on 

September 4, 1985, December 26. 

KDHE, 1986, letter from S. Patrick McCool (Bureau of Water Protection, Kansas Department of 

Health and Environment, Topeka, Kansas) to Agra, Kansas, mayor and city council, about 

analytical results for the sampling of Agra municipal water system wells PW03 and PW04 in 

August 1986, requiring that these wells not be used for public water supply purposes, 

September 4. 

KDHE, 1987, Preliminary Assessment Report for Agra Public Water Supply Wells #3 and #4, 

KSD981710262, Agra, Kansas 67621, Kansas Department of Health and Environment, Bureau 

of Environmental Remediation, December 15. 

KDHE, 1988, Final Site Inspection for the Agra Public Water Supply Wells #3 and #4, 

KSD981710262, Agra, Kansas (Part 1), Kansas Department of Health and Environment, Bureau 

of Environmental Remediation, July 30. 

KDHE, 2001, Bureau of Environmental Remediation/Remedial Section Guidance: Scope of 

Work (SOW) for a Corrective Action Study, BER policy BER-RS-019, Kansas Department of 

Health and Environment, Topeka, Kansas, revised March 29 (www.kdheks.gov/ber/ 

policies/BER_RS_019_SOW.pdf) 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 6-3 

 

KDHE, 2005, letter from R.L. Bean (Chief, Remedial Section, Bureau of Environmental 

Remediation, Kansas Department of Health and Environment, Topeka, Kansas) to 

L.M. LaFreniere (Argonne National Laboratory, Argonne, Illinois), regarding review of the draft 

Work Plan for the Agra investigation with the March 11, 2005, revisions, March 28. 

NAIP, 2004, aerial photograph of Agra, Kansas, National Agricultural Imagery Program, 

U.S. Department of Agriculture (http://www.apfo.usda.gov/NAIP.html). 

PRC, 1994, Final Site Assessment: Agra Public Water Supply Site, Agra, Phillips County, 

prepared for the Kansas Department of Health and Environment by PRC Environmental 

Management, Inc., July 11. 

PRC, 1995, Final Comprehensive Investigation of Agra Public Water Supply Site, Agra, Phillips 

County, Kansas, prepared for the Kansas Department of Health and Environment by PRC 

Environmental Management, Inc., November 13. 

Shaw, F., 2006, personal communication from Shaw (resident of Agra, Kansas) to L. Larsen 

(Larsen and Associates, Inc., Lawrence, Kansas), February 7.  

USDA, 1961, aerial photograph AYY-1BB-65, U.S. Department of Agriculture, Washington, 

D.C., August 23. 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-1 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 

Electronic and Lithologic Logs 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-2 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-3 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-4 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-5 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-6 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-7 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-8 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-9 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-10 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-11 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-12 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-13 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 A-14 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 A-15 

 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 A-16 

 



Results of 2005 Investigation at Agra, Kansas 
Version 01, 05/12/06 A-17 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-18 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-19 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-20 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-21 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-22 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-23 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-24 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-25 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-26 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-27 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-28 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-29 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-30 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-31 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-32 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-33 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-34 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-35 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-36 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-37 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-38 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-39 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-40 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-41 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-42 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-43 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-44 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-45 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-46 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-47 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-48 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-49 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-50 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-51 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-52 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-53 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-54 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-55 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-56 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-57 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-58 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-59 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-60 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-61 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-62 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-63 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-64 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-65 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-66 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-67 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-68 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-69 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-70 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-71 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-72 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-73 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-74 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-75 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-76 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-77 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-78 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-79 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-80 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-81 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-82 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-83 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-84 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-85 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-86 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-87 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-88 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-89 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-90 

 



Results of 2005 Investigation at Agra, Kansas 
Version 00, 02/13/06 A-91 

 



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 B-1

Appendix B:

Well Construction Information for SB72



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 B-2

Piezometer (Sand Point Well) SB72: Agra, KS

WELL HEAD PROTECTION
12" Morrison Brothers, Co. Model 418XA flush mount cover. Top 
of casing fitted with a (J-Plug) Morrison Brothers, Co. Model 
678XA and a screened vent with a locking pipe plug and padlock.

CONCRETE PAD
Must be a minimum of 8" thick and extend at least 8" larger than 
the flush mount (28" minimum). Sloped to prevent pooling of 
water and vegetation around well and to allow for placement of a 
surveyor pin.

IMPERVIOUS GROUT
The well must be grouted with impervious grout and must be 
tremied in the hole, with clean fresh water, to have a minimum 
density of 9.4 lbs. per gallon. Grout must extend from the top of 
the bentonite chips to 3' BGL.

WELL CASING
Well casing shall terminate as high as possible inside the flush 
mount and be capped with a (J-Plug) Morrison Brothers, Co. 
Model 678XA locking plug and padlock.

1" PVC Schedule 40 threaded casing and Mill Slot (0.010") well 
screen.

HOLE SIZE
The hole must be at least 5.25" in diameter for the top 20' and 
grouted to the base of the flush mount.

GRAVEL / SAND PACK
Gravel/sand pack screen size and gradation shall be determined 
based upon the grain size and gradation of portion or portions of 
the aquifer to be screened. Gravel pack shall be designed to 
stabilize the aquifer material and permit the fine fraction to move 
into the well during development. Gravel/sand pack shall extend 
to at least 2' above screen. 

CONTRACTOR LICENSING
All wells must be constructed under the direction of a licensed 
water well contractor as specified under the Kansas Department of 
Health and Environment. 

REGISTRATION 
All wells must be registered with the Kansas Department of 
Health and Environment on form WWC-5 provided by that 
Department.

SE 1/4 of NE 1/4 of SW 1/4 of Section 27, Twp. 3 South, Rge. 16 West
Phillips County,  State of Kansas  
 

Date: 8/10/2005 

Gravel/sand pack: 57' to 69'

Bentonite Chips: 55' to 57'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 1.3' to 55'

5.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 59' to 69'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

69' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to 69'

Ground Level

Taper to 20"

(10/20 sand)

30" to 21'
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TABLE C.1  Coordinates survey data for the 2005 investigation
at Agra, Kansas.

Horizontal Locationa (ft) Elevationb (ft AMSL)

Location Northing Easting Ground Top of Casingc

KMW-01 522702.23 997915.07 1855.15 1857.71
KMW-02 522716.10 998603.61 1853.59 1855.42
KMW-03 523065.04 998534.46 1855.40 1857.03
MW-1 522704.82 997831.23 N S d 1856.90
MW-2 522639.56 997891.93 1854.26 1856.88
MW-B 522741.51 997691.33 1852.74 1852.59
MW-C 522534.23 997551.76 1851.89 1851.54
MW-F 522542.72 997920.05 1853.60 1856.14
MW-G 522429.92 998145.61 1854.79 1854.56
MW-H 522837.38 997729.04 1855.56 1855.22
MW-I 522730.33 998192.65 1855.38 1855.26
MW-J 522914.29 998339.17 1854.44 1854.29
MW-K 522915.14 997919.96 1855.18 1854.86
MW-L 522250.99 998157.22 1853.17 1852.93
MW-M 522241.80 998726.89 1851.82 1851.52
MW-O 522815.92 997906.06 1855.15 1855.10
MW-P 522969.87 998271.33 1854.50 1857.11
MW-Q 522970.92 998034.34 1854.80 1857.78
MW-R 523132.94 998105.42 1856.51 1859.43
SB15 521178.14 999074.29 1840.87 1843.08
SB23 520269.44 999489.22 1830.77 1830.32
SB23S 520270.39 999486.97 1830.84 1830.46
SB28 520640.19 998516.15 1840.01 1839.40
SB28S 520645.53 998515.66 1839.91 1839.38
SB36 520770.63 999115.00 1838.54 1837.93
SB38D 520931.83 999229.18 1838.65 1838.19
SB38S 520927.03 999227.15 1838.75 1838.28
SB40 522549.41 997914.99 1853.72 N A e

SB41 522236.41 998729.99 1851.54 N A 
SB42 520775.85 999264.10 1837.71 N A 
SB43 523071.37 998225.25 1855.90 N A 
SB44 523070.47 998403.32 1855.07 N A 
SB45 523029.67 998175.78 1855.93 N A 
SB46 523027.90 998259.78 1855.42 N A 
SB47 522974.08 998083.52 1854.88 N A 
SB48 522974.45 998163.07 1855.13 N A 
SB49 522967.56 998282.62 1854.27 N A 
SB50 522968.03 998374.33 1853.43 N A 
SB51 522916.90 998319.54 1854.34 N A 
SB52 522898.43 998142.94 1854.59 N A 
SB53 522855.12 997975.04 1855.92 N A 
SB54 522917.67 998442.96 1854.52 N A 
SB55 522895.43 998599.81 1853.44 N A 
SB56 522817.77 998743.87 1854.52 N A 
SB57 522865.42 998840.84 1853.34 N A 
SB58 522815.38 998257.41 1855.59 N A 
SB59 522794.55 998398.83 1854.66 N A 
SB60 522967.35 997891.87 1854.52 N A 
SB61 522793.61 998551.30 1854.61 N A 
SB62 522779.35 997898.93 1854.60 N A 
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TABLE C.1  (Cont.)

Horizontal Locationa (ft) Elevationb (ft AMSL)

Location Northing Easting Ground Top of Casingc

SB63 522810.87 997899.00 1855.67 N A 
SB64 522779.57 997979.56 1854.94 N A 
SB65 522741.34 998187.09 1854.65 N A 
SB66 522739.10 998600.20 1853.39 N A 
SB67 522690.62 997932.28 1857.79 N A 
SB68 523026.53 998329.53 1855.09 N A 
SB69 523073.10 998305.50 1855.56 N A 
SB70 522905.23 998377.82 1854.38 N A 
SB71 522971.15 997989.29 1854.98 N A 
SB72 522232.97 999214.35 1846.50 1845.79
SB73 522915.12 997941.54 1855.01 N A 
SB74 522970.97 998495.15 1853.66 N A 
SB75 522908.98 997828.42 1854.68 N A 
SB76 522885.32 998317.89 1854.33 N A 
SB77 522884.06 998054.73 1854.55 N A 
SB78 522913.85 998054.44 1854.99 N A 
SB79f 521820.5 999283.6 – –
SB80f 521491.3 999275.3 – –

a Coordinates are in the State Plane, Kansas northern zone. Horizontal datum
is North American Datum (NAD) 83.

b Vertical datum is North American Vertical Datum (NAVD) 29.

c Reference for measurement of water levels.

d NS, not surveyed.

e NA, not applicable.

f Estimated coordinates; location not surveyed.
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TABLE D.1  Historical data summary for permanent monitoring points at Agra.

Depth to (ft BGL) Concentration (µg/L)

Location Well Elevation (ft AMSL)
Screen Interval

(ft BGL)
Filter Pack Interval

(ft BGL) Water 1,2- Nitrate

Well
Well

Owner Northing Easting
Completion

Date
WWC-5
Record

Diameter
(in.)

Well
Usea Surface Reference

Depth
(ft BGL) Top Bottom Total Top Bottom Total Bedrock

Bearing
Unit Water

Sample
Date

Carbon
Tetrachloride Chloroform

Methylene
Chloride

Dichloro-
ethane

Trichloro-
ethene

as N
(mg/L)

Other Compounds
(µg/L)

KMW01 KDHE 522690.09 1685676.33 10/07/87 Yes 2 M 1853.90 1856.55 65 43 53 10 20 63 43 61 54 55.00 10/17/87 10.9 2.5 < 0.9b < 0.6 < 0.6 NAc Toluene 0.4
12/03/87 16.5 2 < 0.9 < 0.6 < 0.6 NA
02/12/88 25.6 NA
06/24/88 29.7 8.37
11/01/93 36.3 0.92 Jd < 50 < 25 < 1 12.3
03/23/95 190 5.2 < 12 < 2.5 < 6 7.49
06/02/95 180 < 5
08/27/97 210 < 10 < 10 < 10 < 10 6.63
03/31/98 190 3 < 1 < 1 < 1 6.59
09/01/98 160 3.5 < 1 < 1 < 1 6.16
04/22/99 200 4.2 < 12 < 2.5 < 6 6.73
05/18/05 54.4 2.7 < 0.1 < 0.1 6.73

KMW02 KDHE 522693.74 1686364.76 09/30/87 Yes 2 M 1852.20 1854.09 99 57 97 40 20 97 77 NEe 43 60.00 10/17/87 8.2 < 0.5 < 0.9 < 0.6 < 0.6 NA
12/03/87 7.6 < 0.5 < 0.9 < 0.6 < 0.6 NA
02/12/88 6.7 NA
06/24/88 8.4 17.2
11/01/93 8.05 0.39 J < 50 < 25 < 1 15.5
03/23/95 9.9 2 < 2.5 < 0.5 < 1.2 NA
06/02/95 8 < 5
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
03/31/98 4.8 < 1 < 1 < 1 < 1 7.07
09/01/98 2.4 < 1 < 1 < 1 < 1 20.3
04/22/99 1.7 0.64 < 2.5 < 0.5 < 1.2 15.8
05/19/05 0.4 J 0.3 J < 0.1 < 0.1 20.7

KMW03 KDHE 523060.56 1686291.43 10/02/87 Yes 2 M 1854.04 1855.71 89 74 89 15 24 89 65 82 46 55.00 10/17/87 < 0.7 < 0.5 < 0.9 < 0.6 < 0.6 NA
12/03/87 < 0.7 < 0.5 < 0.9 < 0.6 < 0.6 NA
02/12/88 < 0.5 < 0.5 NA
06/24/88 < 0.5 < 0.5 4.36
06/02/95 < 5 < 5
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
03/31/98 < 1 < 1 < 1 < 1 < 1 4.91
09/01/98 1.4 < 1 < 1 < 1 < 1 4.22
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 5.62
05/21/05 < 0.1 < 0.1 < 0.1 < 0.1 6.14

MW-1 KDHE 05/30/97 Yes 2 M 1854.00 1856.59 53 41 51 10 39 53 14 51 41 44.88 06/03/97 < 5 < 5 7.5 Bf < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 9.29
03/31/98 3.1 < 1 < 1 < 1 < 1 10.1
09/01/98 2 < 1 < 1 < 1 < 1 9.21
04/22/99 2.5 0.57 < 2.5 < 0.5 < 1.2 10.3
05/19/05 0.5 J < 0.1 < 0.1 < 0.1 10.1

MW-2 KDHE 05/31/97 Yes 2 M 1853.86 1856.87 60 40 60 20 38 60 22 59 37 45.55 06/03/97 30 < 5 7.6 B < 5 < 5 NA
08/27/97 41 < 5 < 5 < 5 < 5 5.85
09/01/98 91 2.9 < 1 < 1 < 1 6.21
04/22/99 110 3.2 < 6.2 < 1.2 < 3 7.18
05/24/05 59 2.4 < 0.1 < 0.1 7.71

MW-A KDHE 05/31/97 Yes 2 M 1852.63 1852.42 53.5 38 53 15 36 53.5 17.5 51 37-41 40.39 06/03/97 < 5 < 5 7.7 B < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 5.83
09/02/98 < 1 < 1 < 1 < 1 < 1 6.92
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 6.95

MW-B KDHE 06/02/97 Yes 2 M 1851.36 1851.21 54.5 39 54 15 37 54.5 17.5 51 36-40 39.40 06/04/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
09/02/98 < 1 < 1 < 1 < 1 < 1 < 0.5
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 4
05/19/05 < 0.1 0.3 J < 0.1 < 0.1 13.9

MW-C KDHE 06/03/97 Yes 2 M 1850.95 1850.79 55 35 55 20 33 55 22 NE 33 39.65 06/04/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
09/02/98 < 1 < 1 < 1 < 1 < 1 45.9
04/22/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 54.5
05/22/05 < 0.1 < 0.1 < 0.1 < 0.1 11.3
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TABLE D.1  (Cont.)

Depth to (ft BGL) Concentration (µg/L)

Location Well Elevation (ft AMSL)
Screen Interval

(ft BGL)
Filter Pack Interval

(ft BGL) Water 1,2- Nitrate

Well
Well

Owner Northing Easting
Completion

Date
WWC-5
Record

Diameter
(in.)

Well
Usea Surface Reference

Depth
(ft BGL) Top Bottom Total Top Bottom Total Bedrock

Bearing
Unit Water

Sample
Date

Carbon
Tetrachloride Chloroform

Methylene
Chloride

Dichloro-
ethane

Trichloro-
ethene

as N
(mg/L)

Other Compounds
(µg/L)

MW-F KDHE 06/02/97 Yes 2 M 1853.39 1855.92 85 65 75 10 63 85 22 NE 42-45 45.02 06/03/97 180 8.9 7.4 B < 5 < 5 NA
08/27/97 97 94 < 5 < 5 < 5 4.31
09/01/98 82 74 < 1 < 1 < 1 3.86
04/22/99 180 3.2 < 2.5 < 0.5 < 1.2 8.46
05/25/05 445 4.4 < 0.1 < 0.1 21.9

MW-G KDHE 06/13/97 Yes 2 M 1854.40 1854.15 100 89 99 10 87 100 13 99 31-42 44.02 06/13/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
09/01/98 < 1 < 1 < 1 < 1 < 1 19.1
04/22/99 5.3 0.54 < 2.5 < 0.5 < 1.2 32.6
05/24/05 25 2.3 < 0.1 < 0.1 29.6

MW-H KDHE 06/05/97 Yes 2 M 1855.23 1854.93 53 43 53 10 41 53 12 52 37-44 42.75 06/06/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
09/01/98 < 1 < 1 < 1 < 1 < 1 4.45
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 4.02
05/25/05 < 0.1 0.7 J < 0.1 < 0.1 7.28

MW-I KDHE 06/04/97 Yes 2 M 1855.06 1854.92 71 36 71 35 34 71 37 71 31-42 43.45 06/04/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
03/31/98 < 1 < 1 < 1 < 1 < 1 14.3
09/01/98 < 1 < 1 < 1 < 1 < 1 7.16
04/22/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 11.2
05/19/05 0.2 J < 0.1 < 0.1 < 0.1 6.47

MW-J KDHE 06/13/97 Yes 2 M 1854.21 1853.94 66 56 66 10 54 66 12 65 31-42 41.43 06/16/97 11 < 5 < 5 < 5 < 5 NA
08/27/97 16 < 5 < 5 < 5 < 5 NA
03/31/98 1.7 < 1 < 1 < 1 < 1 40.1
09/01/98 23 < 1 < 1 < 1 < 1 21.2
04/22/99 15 < 0.5 < 2.5 < 0.5 < 1.2 13.5
05/21/05 13 < 0.1 < 0.1 < 0.1 25.3

MW-K KDHE 06/12/97 Yes 2 M 1854.86 1854.44 65 55 65 10 53 65 12 65 26-42 40.72 06/12/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 < 5 < 5 < 5 < 5 < 5 NA
03/31/98 1.8 < 1 < 1 < 1 < 1 5.72
09/01/98 1.7 < 1 < 1 < 1 < 1 5.03
04/21/99 1.5 < 0.5 < 2.5 < 0.5 1.4 5.68
05/21/05 < 0.1 < 0.1 < 0.1 < 0.1 5.82

MW-L KDHE 06/14/97 Yes 2 M 1852.83 1852.64 80 70 80 10 68 80 12 76 29-38 42.87 06/16/97 < 5 < 5 < 5 < 5 < 5 NA
08/27/97 8.1 < 5 < 5 < 5 < 5 NA
09/01/98 9.5 < 1 < 1 < 1 < 1 36
04/22/99 26 1.1 < 2.5 < 0.5 < 1.2 32.7
05/22/05 64 1.7 < 0.1 < 0.1 37.2

MW-M KDHE 06/15/97 Yes 2 M 1851.35 1851.19 75 59 69 10 57 75 18 73 41 45.15 06/16/97 90 < 5 < 5 < 5 < 5 NA
08/27/97 37 9 < 5 < 5 < 5 12.5
09/01/98 38 4.5 < 1 < 1 < 1 11.6
04/22/99 91 2 < 2.5 < 0.5 3 12.3
05/25/05 112 1.9 < 0.1 < 0.1 16.2

MW-N KDHE 06/16/97 Yes 2 M 1850.44 1850.12 90 80 90 10 78 90 12 88 31 39.16 08/27/97 < 5 < 5 < 5 < 5 < 5 NA
09/02/98 < 1 < 1 < 1 < 1 < 1 37.5
04/22/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 35.8
07/12/05 < 0.1 < 0.1 < 0.1 < 0.1 NA

MW-O KDHE 08/29/97 Yes 2 M UNKg 1855.14 58 38 58 20 38 58 20 56 41 42.37 08/29/97 31 < 5 < 5 < 5 < 5 NA
03/31/98 79 3.4 < 1 < 1 < 1 6.98
09/01/98 14 < 1 < 1 < 1 < 1 5.95
04/22/99 21 1.2 < 2.5 < 0.5 < 1.2 6.37
05/22/05 0.9 J < 0.1 < 0.1 < 0.1 7.67

MW-P KDHE 02/25/98 Yes 2 M 1853.69 1856.72 59 35.42 54.92 19.5 31 59 28 NE NE 42.90 02/26/98 52 0.62 < 1 < 1 < 1 5.74 Naphthalene 1.4
03/31/98 280 3.9 1.8 < 1 < 1 16.4
09/01/98 180 4 < 1 < 1 < 1 18.7
04/22/99 95 2.5 < 12 < 2.5 < 6 11.3
06/13/05 423 3.5 < 0.1 < 0.1 13.9

MW-Q KDHE 02/25/98 Yes 2 M 1854.50 1857.48 69 43.28 62.78 19.5 38 69 31 NE 47 43.03 02/26/98 < 1 < 1 < 1 5.24
03/31/98 1.2 < 1 2.4 B < 1 < 1 4.8
09/01/98 3 < 1 < 1 1.8 < 1 3.16
04/21/99 < 1.2 < 0.5 < 2.5 0.67 < 1.2 4.62
05/21/05 0.5 J < 0.1 < 0.1 < 0.1 4.36
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TABLE D.1  (Cont.)

Depth to (ft BGL) Concentration (µg/L)

Location Well Elevation (ft AMSL)
Screen Interval

(ft BGL)
Filter Pack Interval

(ft BGL) Water 1,2- Nitrate

Well
Well

Owner Northing Easting
Completion

Date
WWC-5
Record

Diameter
(in.)

Well
Usea Surface Reference

Depth
(ft BGL) Top Bottom Total Top Bottom Total Bedrock

Bearing
Unit Water

Sample
Date

Carbon
Tetrachloride Chloroform

Methylene
Chloride

Dichloro-
ethane

Trichloro-
ethene

as N
(mg/L)

Other Compounds
(µg/L)

MW-R KDHE 02/25/98 Yes 2 M 1856.10 1859.11 66 44.45 63.95 19.5 38 66 28 NE 63 43.34 02/26/98 < 1 < 1 < 1 < 1 < 1 4.87 Xylene 0.76; 1,2,4-
trimethylbenzene 0.47

03/31/98 < 1 < 1 2.4 B < 1 < 1 5.98
09/01/98 < 1 < 1 < 1 < 1 < 1 1.81
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 5.24
05/20/05 < 0.1 < 0.1 < 0.1 < 0.1 5.53

SB15 USDA/CCC 521161.72 1686835.81 06/07/95 Yes 2 M 1839.66 1841.92 109 98.5 108.5 10 94 108.8 14.8 UNK 06/14/95 72 < 5
08/27/97 88 < 5 < 5 < 5 < 5 NA
09/01/98 68 2 < 1 < 1 < 1 8.76
04/22/99 67 1.5 < 2.5 < 0.5 < 1.2 9.21
06/02/05 23 1.4 < 0.1 < 0.1 5.60

SB16 USDA/CCC 521173.73 1686826.01 06/07/95 Yes 1 P 1839.81 1839.32 56 51 56 5 49 56 7 NE UNK Not
Sampled

SB23 USDA/CCC 520255.14 1687250.14 10/22/95 Yes 1 P 1831.69 1863.34 106 100 106 6 99 106 7 NE UNK 34.66 11/05/95 < 5 < 5
08/27/97 < 5 < 5 < 5 3.56
05/05/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 < 0.5
05/20/05 0.7 J < 0.1 < 0.1 < 0.1 3.85

SB23S USDA/CCC 520256.24 1687247.45 11/05/95 Yes 1 P 1831.5 1831.25 55 49 55 6 48 55 7 NE UNK 35.54 11/06/95 < 5 < 5
05/20/05 1.5 < 0.1 < 0.1 < 0.1 7.00

SB28 USDA/CCC 520626.18 1686276.83 10/21/95 Yes 1 P 1838.92 1838.35 106 100 106 6 99 106 7 105 39.25 11/06/95 < 5 < 5
08/27/97 < 5 < 5 < 5 NA
09/01/98 < 1 < 1 < 1 < 1 < 1 5.3
05/05/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 15.7
05/24/05 < 0.1 < 0.1 < 0.1 < 0.1 11.4

SB28S USDA/CCC 520631.42 1686276.11 11/06/95 Yes 1 P 1838.94 1838.33 65 59 65 6 58 65 7 NE UNK 38.84 11/06/95 < 5 < 5
05/23/05 < 0.1 < 0.1 < 0.1 < 0.1 NA

SB36 USDA/CCC 520756.54 1686875.8 06/19/96 Yes 4 M 1837.48 1836.87 62.7 42.7 62.7 20 40 64.7 24.7 UNK 07/15/96 < 5 < 5 < 5 < 5 < 5 5.8
07/16/96 12.1
07/16/96 10.7
06/02/05 5.1 0.4 J < 0.1 < 0.1 17.5

SB37 USDA/CCC 520832.33 1686934.85 06/20/96 Yes 1 P 1837.71 1837.35 63 57 63 6 56 63 7 62 UNK Not
Sampled

SB38 USDA/CCC 520912.96 1686987.81 06/21/96 Yes 1 P 1837.55 1837.09 101 95 101 6 94 101 7 100 UNK Not
Sampled
06/03/05 57 1.0 < 0.1 < 0.1 10.7

SB38S USDA/CCC 520917.71 1686989.77 06/20/96 Yes 1 P 1837.54 1836.99 63 57 63 6 56 63 7 62 UNK Not
Sampled
06/03/05 37 0.7 J < 0.1 < 0.1 NA

SB72 USDA/CCC 07/12/05 Yes 1 P 1846.50 1845.79 69 59 69 10 57 69 12 07/12/05 0.7 J 0.2 J < 0.1 < 0.1 4.62
DW07 McCormick 522421.65 1687171.87 12 None 1842.86 1844.08 UNK 06/24/88 < 0.5 3.41 Dichloromethane 1.3

06/03/95 < 5 < 5
06/04/95 7 < 5

(abandoned)
DW07A McCormick 09/16/02 Yes 5 Lawn 70 50 70 20 30 70 40 06/02/05 < 0.1 < 0.1 < 0.1 < 0.1 8.24
DW08 Wallace 522360.68 1686531.73 1851.77 1852.26 UNK 08/26/97 14 < 5 < 5 < 5 < 5 NA
DW09 Diericks 522082.72 1686431.07 12 None 1851.69 1852.04 UNK 47.15 06/24/88 92.1 12.2

03/23/95 22 < 0.5 < 2.5 < 0.5 < 1.2 NA
06/03/95 15 < 5
08/26/97 6.9 < 5 < 5 < 5 < 5 9.55
09/02/98 6.9 < 1 < 1 < 1 < 1 9.88
05/04/99 6.7 0.91 < 2.5 < 0.5 < 1.2 9.88

DW10 Townsend 522355.72 1686048.17 6 None 1854.85 1854.93 UNK 46.71 06/24/88 7.9
03/22/95 11.1
06/05/95 < 5 < 5

(Coffin) 08/26/97 < 5 < 5 < 5 < 5 < 5 14.5
DW12 Smith 520728.13 1686171.91 1840.58 1841.77 UNK 06/24/88 4

06/03/95 < 5 < 5
08/26/97 < 5 < 5 < 5 < 5 < 5 11.9
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TABLE D.1  (Cont.)

Depth to (ft BGL) Concentration (µg/L)

Location Well Elevation (ft AMSL)
Screen Interval

(ft BGL)
Filter Pack Interval

(ft BGL) Water 1,2- Nitrate

Well
Well

Owner Northing Easting
Completion

Date
WWC-5
Record

Diameter
(in.)

Well
Usea Surface Reference

Depth
(ft BGL) Top Bottom Total Top Bottom Total Bedrock

Bearing
Unit Water

Sample
Date

Carbon
Tetrachloride Chloroform

Methylene
Chloride

Dichloro-
ethane

Trichloro-
ethene

as N
(mg/L)

Other Compounds
(µg/L)

DW17 B. Wallace 522395.73 1686787.23 05/19/05 6 Lawn 1847.79 1848.73 72 UNK 09/18/86 0.6 1.1 < 0.9 < 0.6 < 0.6 NA
02/12/88 0.6
06/24/88 1.2 9.18
03/23/95 12 < 0.5 < 2.5 < 0.5 < 1.2
06/04/95 < 5 < 5

(Klein-
schmidt)

08/26/97 < 5 < 5 < 5 < 5 < 5 NA

09/02/98 12 < 1 < 1 < 1 < 1 7.44
05/05/99 11 0.68 < 2.5 < 0.5 < 1.2 7.81

DW18 L. Atchison 522010.45 1685978.72 1850.83 1850.85 UNK 43.42 06/24/88 19.7 14.7 Dichloromethane 7.8
03/23/95 18 5.2 < 2.5 < 0.5 < 1.2 23.5
06/04/95 < 5 < 5
08/26/97 16 5.3 < 5 < 5 < 5 NA

DW19 520093.57 1688965 1826.31 1826.48 53.3 UNK 06/06/95 < 5 < 5
DW20 Johnson 520944.14 1686471.86 1840.67 1841.97 73 UNK 06/07/95 15 < 5

08/26/97 < 5 < 5 < 5 < 5 < 5 NA
DW21 521272.1 1685589.79 1843.29 1843.33 UNK 39.23 06/08/95 < 5 < 5
DW98 J. Atchison 6 Stock 1845.17 UNK 42.72 06/24/88 < 5

09/02/98 < 1 < 1 < 1 < 1 < 1 26.2
06/03/05 0.3 J 0.2 J < 0.1 < 0.1 28.2

DW99 Molzhan 1859.33 UNK 38.00 08/26/97 < 5 < 5 < 5 < 5 < 5 < 0.1
09/02/98 < 1 < 1 < 1 < 1 < 1 < 0.5

PSW#1 City of Agra 522534.2 1684831.62 10/18/39 8 PWS 1848.33 1850.13 91 82 91 9 91 55 55.00 09/04/85 NDh ND
09/19/85 ND ND
02/12/88 ND ND
06/24/88 ND ND
06/06/95 < 5 < 5
08/26/97 < 5 < 5 < 5 < 5 < 5 NA
09/02/98 < 1 < 1 < 1 < 1 < 1 4.25
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 3.86
06/09/05 0.6 J 3.5 < 0.1 < 0.1 10.6

PSW#2 City of Agra 522495.81 1685091.46 10/28/39 8 PWS 1850.07 1851.79 82 73 82 9 55 55.00 09/04/85 ND ND
09/19/85 ND ND
02/12/88 ND 1.8
06/24/88 ND ND
06/06/95 < 5 < 5
08/26/97 < 5 < 5 < 5 < 5 < 5 8.76
09/02/98 < 1 < 1 < 1 < 1 < 1 7.99
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 8.33
06/09/05 < 0.1 3.4 < 0.1 < 0.1 9.63

PSW#3 City of Agra 520998.72 1687062.08 04/30/54 12 EM 1839.28 1840.53 125 09/04/85 3 < 0.5 < 0.9 < 0.6 < 0.6 NA
09/19/85 0.7 NA
02/11/86 < 1 NA NA NA NA NA
03/19/86 1.3 NA
08/05/86 12 NA NA NA NA NA
02/12/88 3 NA
06/24/88 3.3 4.62
11/01/93 10.8 < 1 < 50 < 25 < 1 6.11
06/06/95 22 < 5
08/26/97 14 < 5 < 5 < 5 < 5 7.52
09/02/98 1.9 < 1 < 1 < 1 < 1 2.29
04/21/99 8.8 < 0.5 < 2.5 < 0.5 < 1.2 2.89
06/03/05 < 0.1 < 0.1 < 0.1 < 0.1 3.03

PSW#4 Agra Public
School

520931.94 1686875.63 08/21/82 Yes 12 IRR 1840.77 1841.88 127 88 127 39 127 09/04/85 1.2 < 0.5 < 0.9 < 0.6 < 0.6 NA Trihalomethanes 14.0

09/19/85 1.4 1.5 < 0.9 < 0.6 < 0.6 NA Trihalomethanes 18.2
02/11/86 18 NA NA NA NA NA
05/13/86 3.5 NA
07/02/86 1.6 NA
08/05/86 3.4 NA NA NA NA NA
02/12/88 3.3 NA
06/24/88 5.8 6.25
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TABLE D.1  (Cont.)

Depth to (ft BGL) Concentration (µg/L)

Location Well Elevation (ft AMSL)
Screen Interval

(ft BGL)
Filter Pack Interval

(ft BGL) Water 1,2- Nitrate

Well
Well

Owner Northing Easting
Completion

Date
WWC-5
Record

Diameter
(in.)

Well
Usea Surface Reference

Depth
(ft BGL) Top Bottom Total Top Bottom Total Bedrock

Bearing
Unit Water
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Date

Carbon
Tetrachloride Chloroform

Methylene
Chloride

Dichloro-
ethane

Trichloro-
ethene

as N
(mg/L)

Other Compounds
(µg/L)

11/01/93 17.6 0.42 J < 50 < 25 < 1 9.23
06/06/95 48
08/26/97 8.1 < 5 < 5 < 5 < 5 NA
09/02/98 22 < 1 < 1 < 1 < 1 7.34

PSW#5 City of Agra 520418.25 1690945.49 11/16/88 Yes 10 PWS 1827.76 1829.34 108 78 108 30 20 108 88 108 43.50 11/01/93 < 0.2 < 1 < 50 < 25 < 1 0.94
06/04/95 < 5 < 5
09/02/98 < 1 < 1 < 1 < 1 < 1 1.71
04/21/99 < 1.2 < 0.5 < 2.5 < 0.5 < 1.2 2.07

a Well use: EM, emergency; IRR, irrigation; M, monitoring well; P, piezometer; PWS, public water supply; Stock, livestock.

b Not detected at the indicated quantitation limit.

c NA, not analyzed.

d Qualifier J indicates an estimated value below the method quantitation limit.

e NE, not encountered.

f Qualifier B indicates that the analyte was present in the associated laboratory blank.

g UNK, unknown.

h ND, not detected at a quantitation limit not specified in the original report.
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Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S1-2

TABLE S1.1  Analytical results for soil samples collected with the cone
penetrometer during the 2005 investigation of contaminant sources at Agra,
Kansas.

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB43 AGSB43-S-17537 7/11/05 4.0 N D a N D N D 
SB43 AGSB43-S-17740 7/11/05 8.0 N D N D N D 
SB43 AGSB43-S-17741 7/11/05 11.0 1.5 Jb N D N D 
SB43 AGSB43-S-17742 7/11/05 12.0 2.6 J 1.3 J N D 
SB43 AGSB43-S-17743 7/11/05 16.0 2.6 J N D N D 
SB43 AGSB43-S-17744 7/11/05 20.0 1.5 J 0.8 J N D 
SB43 AGSB43-S-17745 7/11/05 24.0 2.6 J 1.3 J N D 
SB43 AGSB43-S-17747 7/11/05 28.0 N D N D N D 
SB43 AGSB43-S-17998 7/11/05 32.0 N D N D N D 
SB43 AGSB43-S-17999 7/11/05 36.0 5.9 J N D N D 
SB43 AGSB43-S-18000 7/11/05 40.0 11 N D N D 
SB43 AGSB43-S-18001 7/11/05 44.0 10 1.3 J N D 
SB43 AGSB43-S-18002 7/11/05 48.0 N D N D N D 

SB45 AGSB45-S-17520 7/11/05 2.0 N D N D N D 
SB45 AGSB45-S-17521 7/11/05 4.0 N D N D N D 
SB45 AGSB45-S-17522 7/11/05 8.0 N D N D N D 
SB45 AGSB45-S-17523 7/11/05 12.0 N D N D N D 
SB45 AGSB45-S-17525 7/11/05 16.0 N D N D N D 
SB45 AGSB45-S-17526 7/11/05 18.0 N D N D N D 
SB45 AGSB45-S-17527 7/11/05 20.0 N D N D N D 
SB45 AGSB45-S-17528 7/11/05 24.0 N D N D N D 
SB45 AGSB45-S-17529 7/11/05 28.0 N D N D N D 
SB45 AGSB45-S-17530 7/11/05 29.2 N D N D N D 
SB45 AGSB45-S-17531 7/11/05 32.0 N D N D N D 
SB45 AGSB45-S-17532 7/11/05 34.0 N D N D N D 
SB45 AGSB45-S-17533 7/11/05 36.0 N D N D N D 
SB45 AGSB45-S-17534 7/11/05 40.0 N D N D N D 
SB45 AGSB45-S-17535 7/11/05 44.0 N D N D N D 
SB45 AGSB45-S-17536 7/11/05 48.0 N D N D N D 

SB46 AGSB46-S-17466 7/10/05 4.0 N D N D N D 
SB46 AGSB46-S-17467 7/10/05 8.0 29 5.7 J N D 
SB46 AGSB46-S-17508 7/10/05 12.0 27 3.6 J N D 
SB46 AGSB46-S-17509 7/10/05 16.0 73 1.2 J N D 
SB46 AGSB46-S-17510 7/10/05 20.0 85 11 N D 
SB46 AGSB46-S-17511 7/10/05 24.0 79 13 N D 
SB46 AGSB46-S-17512 7/10/05 28.0 213 17 N D 
SB46 AGSB46-S-17513 7/10/05 32.0 742 10 N D 
SB46 AGSB46-S-17514 7/10/05 36.0 127 10 N D 
SB46 AGSB46-S-17515 7/10/05 40.0 705 8.3 J N D 
SB46 AGSB46-S-17517 7/10/05 44.0 2,273 7.7 J N D 
SB46 AGSB46-S-17518 7/10/05 48.0 856 17 N D 
SB46 AGSB46-S-17519 7/10/05 52.0 801 2 J N D 

SB48 AGSB48-S-18018 7/12/05 4.0 N D N D N D 
SB48 AGSB48-S-18019 7/12/05 8.0 N D N D N D 
SB48 AGSB48-S-18020 7/12/05 12.0 N D N D N D 
SB48 AGSB48-S-18021 7/12/05 16.0 N D N D N D 
SB48 AGSB48-S-18022 7/12/05 20.0 N D N D N D 
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TABLE S1.1  (Cont.)

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB48 AGSB48-S-18023 7/13/05 24.0 N D N D N D 
SB48 AGSB48-S-18025 7/13/05 28.0 N D N D N D 
SB48 AGSB48-S-18026 7/13/05 32.0 N D N D N D 
SB48 AGSB48-S-18027 7/13/05 36.0 N D N D N D 
SB48 AGSB48-S-18028 7/13/05 40.0 N D N D N D 
SB48 AGSB48-S-18029 7/13/05 44.0 N D N D N D 
SB48 AGSB48-S-18030 7/13/05 48.0 N D N D N D 

SB49 AGSB49-S-18004 7/12/05 4.0 N D N D N D 
SB49 AGSB49-S-18005 7/12/05 8.0 N D 0.3 J N D 
SB49 AGSB49-S-18006 7/12/05 12.0 N D N D N D 
SB49 AGSB49-S-18007 7/12/05 16.0 N D 0.9 J N D 
SB49 AGSB49-S-18009 7/12/05 20.0 N D N D N D 
SB49 AGSB49-S-18010 7/12/05 24.0 N D N D N D 
SB49 AGSB49-S-18011 7/12/05 28.0 N D N D N D 
SB49 AGSB49-S-18012 7/12/05 32.0 N D N D N D 
SB49 AGSB49-S-18013 7/12/05 34.0 4.1 J N D N D 
SB49 AGSB49-S-18014 7/12/05 36.0 N D N D N D 
SB49 AGSB49-S-18015 7/12/05 40.0 N D N D N D 
SB49 AGSB49-S-18016 7/12/05 44.0 33 N D N D 
SB49 AGSB49-S-18017 7/12/05 48.0 481 8.5 J N D 

SB51 AGSB51-S-17613 5/23/05 4.0 N D N D N D 
SB51 AGSB51-S-17614 5/23/05 8.0 N D N D N D 
SB51 AGSB51-S-17620 5/23/05 12.0 N D N D N D 
SB51 AGSB51-S-17621 5/23/05 16.0 N D N D N D 
SB51 AGSB51-S-17622 5/23/05 20.0 N D N D N D 
SB51 AGSB51-S-17623 5/23/05 24.0 N D N D N D 
SB51 AGSB51-S-17624 5/23/05 28.0 N D N D N D 
SB51 AGSB51-S-17625 5/23/05 32.0 N D N D N D 
SB51 AGSB51-S-17626 5/23/05 36.0 N D N D N D 
SB51 AGSB51-S-17627 5/23/05 40.0 N D N D N D 
SB51 AGSB51-S-17616 5/23/05 44.0 N D N D N D 
SB51 AGSB51-S-17617 5/23/05 48.0 N D N D N D 

SB52 AGSB52-S-17588 5/21/05 4.0 N D N D N D 
SB52 AGSB52-S-17589 5/21/05 8.0 N D N D N D 
SB52 AGSB52-S-17590 5/21/05 12.0 N D N D N D 
SB52 AGSB52-S-17591 5/21/05 16.0 N D N D N D 
SB52 AGSB52-S-17592 5/21/05 20.0 N D N D N D 
SB52 AGSB52-S-17593 5/21/05 24.0 N D N D N D 
SB52 AGSB52-S-17594 5/21/05 28.0 N D N D N D 
SB52 AGSB52-S-17596 5/21/05 32.0 N D N D N D 
SB52 AGSB52-S-17597 5/21/05 36.0 N D N D N D 
SB52 AGSB52-S-04512 5/21/05 40.5 N D N D N D 
SB52 AGSB52-S-04513 5/21/05 42.6 N D N D N D 
SB52 AGSB52-S-04514 5/21/05 44.0 N D N D N D 
SB52 AGSB52-S-04515 5/21/05 46.0 N D N D N D 

SB53 AGSB53-S-17574 5/20/05 4.0 N D N D N D 
SB53 AGSB53-S-17575 5/20/05 8.0 N D N D N D 
SB53 AGSB53-S-17576 5/20/05 12.0 16 2.1 J N D 



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S1-4

TABLE S1.1  (Cont.)

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB53 AGSB53-S-17577 5/20/05 16.0 N D N D N D 
SB53 AGSB53-S-17579 5/20/05 20.0 N D N D N D 
SB53 AGSB53-S-17580 5/20/05 20.2 N D N D N D 
SB53 AGSB53-S-17581 5/20/05 24.0 N D N D N D 
SB53 AGSB53-S-17582 5/20/05 28.0 N D N D N D 
SB53 AGSB53-S-17583 5/20/05 32.0 N D N D N D 
SB53 AGSB53-S-17584 5/20/05 36.0 10 3.4 J N D 
SB53 AGSB53-S-17585 5/20/05 40.0 52 5.9 J 5.9 J

SB54 AGSB54-S-17480 6/7/05 4.0 N D N D N D 
SB54 AGSB54-S-17481 6/7/05 8.0 N D N D N D 
SB54 AGSB54-S-17482 6/7/05 12.0 N D N D N D 
SB54 AGSB54-S-17483 6/7/05 16.0 N D N D N D 
SB54 AGSB54-S-17484 6/7/05 20.0 N D N D N D 
SB54 AGSB54-S-17486 6/7/05 24.0 N D N D N D 
SB54 AGSB54-S-17487 6/7/05 28.0 N D N D N D 
SB54 AGSB54-S-17488 6/7/05 32.0 N D N D N D 
SB54 AGSB54-S-17489 6/7/05 36.0 N D N D N D 
SB54 AGSB54-S-17490 6/7/05 40.0 N D N D N D 
SB54 AGSB54-S-17491 6/7/05 44.0 N D N D N D 

SB55 AGSB55-S-17689 6/3/05 4.0 N D N D N D 
SB55 AGSB55-S-17690 6/3/05 8.0 N D N D N D 
SB55 AGSB55-S-17691 6/3/05 12.0 N D N D N D 
SB55 AGSB55-S-17692 6/3/05 16.0 N D N D N D 
SB55 AGSB55-S-17693 6/3/05 20.0 N D N D N D 
SB55 AGSB55-S-17694 6/3/05 24.0 N D N D N D 
SB55 AGSB55-S-17702 6/3/05 25.5 N D N D N D 
SB55 AGSB55-S-17695 6/3/05 29.0 N D N D N D 
SB55 AGSB55-S-17696 6/3/05 33.0 N D N D N D 
SB55 AGSB55-S-17698 6/3/05 37.0 N D N D N D 
SB55 AGSB55-S-17699 6/3/05 41.0 N D 4 J N D 
SB55 AGSB55-S-17700 6/3/05 45.0 N D N D N D 

SB56 AGSB56-S-17659 5/26/05 4.0 N D N D N D 
SB56 AGSB56-S-17660 5/26/05 8.0 N D N D N D 
SB56 AGSB56-S-17661 5/26/05 12.0 N D N D N D 
SB56 AGSB56-S-17662 5/26/05 16.0 N D N D N D 
SB56 AGSB56-S-17663 5/26/05 20.0 N D N D N D 
SB56 AGSB56-S-17664 5/26/05 24.0 N D N D N D 
SB56 AGSB56-S-17665 5/26/05 28.0 N D N D N D 
SB56 AGSB56-S-17667 5/26/05 32.0 N D N D N D 
SB56 AGSB56-S-17678 5/26/05 36.0 N D N D N D 
SB56 AGSB56-S-17679 5/26/05 40.0 N D 4.1 J N D 
SB56 AGSB56-S-17680 5/26/05 44.0 N D N D N D 
SB56 AGSB56-S-17681 5/26/05 48.0 N D N D N D 

SB58 AGSB58-S-17599 5/22/05 4.0 N D N D N D 
SB58 AGSB58-S-17600 5/22/05 8.0 N D N D N D 
SB58 AGSB58-S-17601 5/22/05 12.0 N D N D N D 
SB58 AGSB58-S-17602 5/22/05 16.0 N D N D N D 
SB58 AGSB58-S-17604 5/22/05 20.0 N D N D N D 



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S1-5

TABLE S1.1  (Cont.)

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB58 AGSB58-S-17605 5/22/05 24.0 N D N D N D 
SB58 AGSB58-S-17606 5/22/05 28.0 2.1 J N D N D 
SB58 AGSB58-S-17607 5/22/05 32.0 N D N D N D 
SB58 AGSB58-S-17608 5/22/05 36.0 N D N D N D 
SB58 AGSB58-S-17609 5/22/05 40.0 N D N D N D 
SB58 AGSB58-S-17610 5/22/05 44.0 N D N D N D 
SB58 AGSB58-S-17611 5/22/05 48.0 N D N D N D 

SB59 AGSB59-S-17714 6/6/05 4.0 N D N D N D 
SB59 AGSB59-S-17715 6/6/05 8.0 N D N D N D 
SB59 AGSB59-S-17716 6/6/05 12.0 2.4 J 1.4 J N D 
SB59 AGSB59-S-17717 6/6/05 16.0 2.4 J N D N D 
SB59 AGSB59-S-17469 6/6/05 20.0 N D N D N D 
SB59 AGSB59-S-17470 6/6/05 24.0 5.4 J 1.9 J N D 
SB59 AGSB59-S-17471 6/6/05 28.0 5.5 J 2 J N D 
SB59 AGSB59-S-17472 6/6/05 32.0 11 2.8 J N D 
SB59 AGSB59-S-17473 6/6/05 36.0 236 5.5 J N D 
SB59 AGSB59-S-17474 6/6/05 40.0 62 6 J N D 
SB59 AGSB59-S-17475 6/6/05 44.0 562 6.4 J N D 
SB59 AGSB59-S-17476 6/6/05 48.0 728 5 J N D 
SB59 AGSB59-S-17477 6/6/05 52.0 138 3.4 J N D 

SB61 AGSB61-S-17669 6/4/05 4.0 N D N D N D 
SB61 AGSB61-S-17670 6/4/05 8.0 N D N D N D 
SB61 AGSB61-S-17671 6/4/05 12.0 N D N D N D 
SB61 AGSB61-S-17672 6/4/05 16.0 N D N D N D 
SB61 AGSB61-S-17673 6/4/05 20.0 N D N D N D 
SB61 AGSB61-S-17674 6/4/05 24.0 N D N D N D 
SB61 AGSB61-S-17675 6/4/05 28.0 N D N D N D 
SB61 AGSB61-S-17676 6/4/05 32.0 N D N D N D 
SB61 AGSB61-S-17677 6/4/05 36.0 N D N D N D 
SB61 AGSB61-S-17703 6/4/05 40.0 N D N D N D 

SB62 AGSB62-S-17633 5/24/05 4.0 N D N D N D 
SB62 AGSB62-S-17634 5/24/05 8.0 N D N D N D 
SB62 AGSB62-S-17635 5/24/05 12.0 N D N D N D 
SB62 AGSB62-S-17636 5/24/05 16.0 N D N D N D 
SB62 AGSB62-S-17637 5/24/05 20.0 N D N D N D 
SB62 AGSB62-S-17638 5/24/05 24.0 N D N D N D 
SB62 AGSB62-S-17639 5/24/05 28.0 N D N D N D 
SB62 AGSB62-S-17640 5/24/05 32.0 N D N D N D 
SB62 AGSB62-S-17641 5/24/05 36.0 N D N D N D 
SB62 AGSB62-S-17642 5/24/05 40.0 6.2 J 1.1 J N D 
SB62 AGSB62-S-17643 5/24/05 44.0 1.9 J N D N D 
SB62 AGSB62-S-17644 5/24/05 48.0 3.4 J N D N D 

SB63 AGSB63-S-17544 5/18/05 2.0 N D N D N D 
SB63 AGSB63-S-17547 5/19/05 4.0 2.7 J 1.5 J N D 
SB63 AGSB63-S-17545 5/19/05 5.0 N D N D N D 
SB63 AGSB63-S-17546 5/19/05 6.0 N D N D N D 
SB63 AGSB63-S-17558 5/19/05 8.0 N D N D N D 
SB63 AGSB63-S-17559 5/19/05 10.0 N D N D N D 



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S1-6

TABLE S1.1  (Cont.)

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB63 AGSB63-S-17560 5/19/05 12.0 N D N D N D 
SB63 AGSB63-S-17561 5/19/05 14.0 N D N D N D 
SB63 AGSB63-S-17562 5/19/05 16.0 N D N D N D 
SB63 AGSB63-S-17563 5/19/05 18.0 N D N D N D 
SB63 AGSB63-S-17564 5/19/05 20.0 N D N D N D 
SB63 AGSB63-S-17565 5/19/05 24.0 N D N D N D 
SB63 AGSB63-S-17566 5/19/05 28.0 N D N D N D 
SB63 AGSB63-S-17567 5/19/05 32.0 N D N D N D 
SB63 AGSB63-S-17568 5/19/05 36.0 N D N D N D 
SB63 AGSB63-S-17569 5/19/05 40.0 N D N D N D 
SB63 AGSB63-S-17570 5/19/05 44.0 N D N D N D 

SB64 AGSB64-S-17499 6/12/05 4.0 3.1 J N D N D 
SB64 AGSB64-S-17500 6/12/05 8.0 N D N D N D 
SB64 AGSB64-S-17501 6/12/05 12.0 1.9 J N D N D 
SB64 AGSB64-S-17502 6/12/05 16.0 N D N D N D 
SB64 AGSB64-S-17503 6/12/05 20.0 N D N D N D 
SB64 AGSB64-S-17504 6/12/05 24.0 N D N D N D 
SB64 AGSB64-S-17505 6/12/05 28.0 3.4 J N D N D 
SB64 AGSB64-S-17506 6/12/05 32.0 19 1.8 J N D 
SB64 AGSB64-S-17750 6/13/05 36.0 14 N D N D 
SB64 AGSB64-S-17751 6/13/05 40.0 140 3 J N D 
SB64 AGSB64-S-17752 6/13/05 44.0 375 9.2 J N D 
SB64 AGSB64-S-17808 6/13/05 48.0 1,604 4.2 J

SB67 AGSB67-S-18044 7/14/05 4.0 N D N D N D 
SB67 AGSB67-S-18045 7/14/05 8.0 N D N D N D 
SB67 AGSB67-S-18046 7/14/05 12.0 N D N D N D 
SB67 AGSB67-S-18048 7/14/05 16.0 N D N D N D 
SB67 AGSB67-S-18049 7/14/05 20.0 N D N D N D 
SB67 AGSB67-S-18050 7/14/05 24.0 N D N D N D 
SB67 AGSB67-S-18051 7/14/05 28.0 N D N D N D 
SB67 AGSB67-S-18052 7/14/05 32.0 N D N D N D 
SB67 AGSB67-S-18053 7/14/05 36.0 N D N D N D 
SB67 AGSB67-S-18054 7/14/05 40.0 N D N D N D 
SB67 AGSB67-S-18055 7/14/05 44.0 8.2 J N D N D 
SB67 AGSB67-S-18056 7/14/05 48.0 47 N D N D 

SB68 AGSB68-S-18031 7/13/05 4.0 N D N D N D 
SB68 AGSB68-S-18032 7/13/05 8.0 N D N D N D 
SB68 AGSB68-S-18034 7/13/05 12.0 N D 1.8 J N D 
SB68 AGSB68-S-18035 7/13/05 16.0 N D 1.6 J N D 
SB68 AGSB68-S-18036 7/13/05 20.0 N D N D N D 
SB68 AGSB68-S-18037 7/13/05 24.0 4.4 J 2.7 J N D 
SB68 AGSB68-S-18038 7/13/05 28.0 1.5 J N D N D 
SB68 AGSB68-S-18039 7/13/05 32.0 3.4 J 2.3 J N D 
SB68 AGSB68-S-18040 7/13/05 36.0 7.2 J 1.7 J N D 
SB68 AGSB68-S-18041 7/13/05 40.0 6.3 J 1.4 J N D 
SB68 AGSB68-S-18042 7/13/05 44.0 5 J N D N D 
SB68 AGSB68-S-18043 7/13/05 48.0 N D N D N D 
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TABLE S1.1  (Cont.)

Concentration (µg/kg)

Sample Depth
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample Date (ft BGL) chloride form ethane

SB73 AGSB73-S-17809 6/13/05 4.0 N D N D N D 
SB73 AGSB73-S-17810 6/13/05 8.0 N D N D N D 
SB73 AGSB73-S-17811 6/13/05 12.0 N D N D N D 
SB73 AGSB73-S-17812 6/13/05 16.0 N D N D N D 
SB73 AGSB73-S-17814 6/13/05 20.0 N D N D N D 
SB73 AGSB73-S-17815 6/13/05 24.0 N D N D N D 
SB73 AGSB73-S-17816 6/13/05 28.0 N D N D N D 
SB73 AGSB73-S-17817 6/13/05 32.0 N D N D N D 
SB73 AGSB73-S-17818 6/13/05 36.0 N D N D N D 
SB73 AGSB73-S-17819 6/13/05 40.0 N D N D N D 
SB73 AGSB73-S-17820 6/13/05 44.0 N D N D N D 
SB73 AGSB73-S-17821 6/13/05 48.0 N D N D N D 

a N D , contaminant not detected.

b Qualifier J indicates an estimated concentration below the quantitation limit of 10 µg/kg.
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TABLE S1.2  Results of particle size analyses on surface soil samples collected during the 2005 investigation of contaminant sources
at Agra, Kansas.

Particle Passing through Sieve Size (%) Composition (%)
Depth

Location (ft BGL) #4 #10 #18 #35 #40 #60 #100 #120 #140 #200 #230 #270 Gravel Sand Silt Clay

SB46 30–32 100 100 99.9 99.7 99.3 97.6 94.5 93.3 90.1 84.9 84 83.7 0 15.1 37.9 47
SB46 34–36 100 100 99.8 99.6 99.2 97.4 95.3 94.6 92.7 90.4 89.9 89.8 0 9.6 59.3 31.1
SB46 40–42 100 100 99.9 99.7 99.2 93.7 83.9 82 79.9 77 76.6 76.6 0 23 42.8 34.2
SB46 43–75 100 100 99.6 99.5 99.4 98.6 96.4 95.8 94.5 93.1 93 93 0 6.9 44.1 49
SB46 46–48 100 100 99.9 99.8 99.8 98.7 96.8 96.2 94.9 92.3 91.9 91.8 0 7.7 55.2 37.1

SB54 10–11 100 100 99.9 99.7 99.7 99.5 99.4 99.3 99.2 98.8 96.6 93.4 0 1.2 67.3 31.5
SB54 23–24 100 100 100 99.7 99.6 97.5 94.7 93.4 91.7 84.3 76.6 67.2 0 15.7 66.4 17.9
SB54 26.7–27.1 100 100 99.4 95.8 91.8 67.2 46.1 42.4 39.2 30.4 26.2 22.4 0 69.6 21.5 8.9
SB54 30–31.3 100 100 99.8 98.1 96.6 90.2 84.3 82.6 80.4 70.9 63.5 54.8 0 29.1 52.9 18
SB54 37–37.5 100 100 100 99.9 99.9 99.8 99.6 99.4 99.3 98.6 97.2 94.1 0 1.4 56.9 41.7

SB58 32.5 100 100 99.9 99.7 99.6 98.8 97.6 97.1 96.2 91.3 86.7 80.7 0 8.7 61.7 29.6
SB58 41–42 100 100 100 100 100 99.9 99.7 99.4 99.1 97.6 95.7 92.4 0 2.4 50.3 47.3
SB58 49 100 100 100 100 100 99.6 94.2 91.5 87.9 73.8 63.9 54 0 26.2 55.1 18.7

SB59 27–27.5 100 100 99.6 98.2 96.5 79.1 60 54.7 49.6 36.9 31.1 26.2 0 63.1 26.9 10
SB59 33–33.5 100 100 99.9 99.1 98.3 91.8 81.5 77.7 73.9 64.5 59.6 54.4 0 35.5 40.2 24.3
SB59 47–47.5 100 100 99.9 99.1 98.3 89.6 75.9 72.5 69.8 63 58.6 53.6 0 37 40.1 22.9
SB59 48.5–49 100 100 100 99.7 99.2 89.8 76.6 74.4 72.8 66.9 62.7 57.9 0 33.1 39.4 27.5
SB59 50.7–51 100 100 100 100 100 99.7 97.2 96 94 84.1 75.2 65.3 0 15.9 60.4 23.7

SB64 20–20.6 100 100 99.2 98.4 97.6 94.5 91 90 88 83.3 82.3 81.8 0 16.7 59.3 24
SB64 24.5–24.9 100 100 99.5 97.9 93.4 51.9 27 24.9 23 20.3 20.1 20.1 0 79.7 13 7.3
SB64 25–26 100 100 99.7 96.6 93.2 84.1 78.4 75.2 69.1 57.9 56.1 54.2 0 42.1 39.8 18.1
SB64 32–32.5 100 100 100 99.8 99.5 98.4 97 96.5 95.7 93.2 92.7 92.6 0 6.8 58.8 34.4
SB64 36–36.5 100 100 99.8 99.7 99.5 98.7 97.6 97.2 96.4 93.7 93 92.8 0 6.3 65.1 28.6
SB64 44–44.5 100 100 100 99.8 99.7 99.2 98.8 98.6 98.3 97.4 97.3 97.2 0 2.6 50.9 46.5
SB64 48 100 100 99.8 99.4 99 97.6 96.1 95.6 94.7 92.5 92.3 92.1 0 7.5 62.8 29.7
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TABLE S1.3  Percent moisture and percent volatiles in soil samples collected during the 2005 investigation of contaminant sources
at Agra, Kansas.

Weight (g)
Estimated Solidsa (%)

Depth Sample Vial + Wet Wet Vial + Dry Dry Moisture
Location Sample (ft BGL) Date Vial Sample Sample Sample Sample (%) Volatile Fixed Total

SB43 AGSB43-S-17537 4.0 7/11/05 30.629 55.4062 24.777 53.300 52.606 8.50 3.06 96.94 91.50
SB43 AGSB43-S-17740 8.0 7/11/05 28.974 64.888 35.914 59.441 58.583 15.20 2.82 97.18 84.83
SB43 AGSB43-S-17741 11.0 7/11/05 29.888 56.035 26.147 51.482 50.992 17.40 2.27 97.73 82.59
SB43 AGSB43-S-17742 12.0 7/11/05 28.467 63.965 35.498 57.815 57.188 17.30 2.14 97.86 82.68
SB43 AGSB43-S-17743 16.0 7/11/05 29.191 53.869 24.678 50.228 49.710 14.80 2.46 97.54 85.25
SB43 AGSB43-S-17744 20.0 7/11/05 30.592 54.170 23.578 50.884 50.329 13.90 2.74 97.26 86.06
SB43 AGSB43-S-17745 24.0 7/11/05 29.958 64.560 34.602 59.886 59.391 13.50 1.65 98.35 86.49
SB43b AGSB43-S-17746 24.0 7/11/05 29.619 47.916 18.297 45.661 45.375 12.30 1.78 98.22 87.68
SB43 AGSB43-S-17747 28.0 7/11/05 29.924 50.935 21.011 49.164 48.946 8.40 1.13 98.87 91.57
SB43 AGSB43-S-17998 32.0 7/11/05 29.658 53.036 23.378 47.490 47.040 23.72 2.52 97.48 76.28
SB43 AGSB43-S-17999 36.0 7/11/05 28.145 58.669 30.524 53.305 52.843 17.57 1.84 98.16 82.43
SB43 AGSB43-S-18000 40.0 7/11/05 30.810 57.868 27.058 53.518 53.117 16.08 1.77 98.23 83.92
SB43 AGSB43-S-18001 44.0 7/11/05 29.190 54.344 25.154 49.487 48.996 19.30 2.42 97.58 80.69
SB43 AGSB43-S-18002 48.0 7/11/05 29.556 53.589 24.033 49.102 48.739 18.67 1.86 98.14 81.33

SB45 AGSB45-S-17520 2.0 7/11/05 30.321 55.865 25.544 53.072 52.366 10.93 3.10 96.90 89.07
SB45 AGSB45-S-17521 4.0 7/11/05 29.184 62.512 33.328 58.121 57.201 13.18 3.18 96.82 86.82
SB45 AGSB45-S-17522 8.0 7/11/05 31.013 50.545 19.532 47.459 47.075 15.80 2.33 97.67 84.20
SB45 AGSB45-S-17523 12.0 7/11/05 29.797 56.158 26.361 51.853 51.259 16.33 2.69 97.31 83.67
SB45b AGSB45-S-17524 12.0 7/11/05 30.027 55.133 25.106 51.529 50.666 14.36 4.01 95.99 85.64
SB45 AGSB45-S-17525 16.0 7/11/05 30.160 51.776 21.616 47.929 47.491 17.80 2.46 97.54 82.20
SB45 AGSB45-S-17526 18.0 7/11/05 30.060 59.473 29.413 54.746 54.051 16.07 2.82 97.18 83.93
SB45 AGSB45-S-17527 20.0 7/11/05 29.356 55.991 26.635 51.998 50.885 14.99 4.92 95.08 85.01
SB45 AGSB45-S-17528 24.0 7/11/05 30.424 58.002 27.578 55.473 54.802 9.17 2.68 97.32 90.83
SB45 AGSB45-S-17529 28.0 7/11/05 30.002 52.561 22.559 49.790 49.555 12.28 1.19 98.81 87.72
SB45 AGSB45-S-17530 29.2 7/11/05 30.151 49.288 19.137 47.421 47.010 9.76 2.38 97.62 90.24
SB45 AGSB45-S-17531 32.0 7/11/05 30.589 57.846 27.257 52.767 52.337 18.63 1.94 98.06 81.37
SB45 AGSB45-S-17532 34.0 7/11/05 30.166 55.120 24.954 50.663 50.259 17.86 1.97 98.03 82.14
SB45 AGSB45-S-17533 36.0 7/11/05 29.641 62.309 32.668 55.667 55.096 20.33 2.19 97.81 79.67
SB45 AGSB45-S-17534 40.0 7/11/05 29.593 58.941 29.348 52.696 52.142 21.28 2.40 97.60 78.72
SB45 AGSB45-S-17535 44.0 7/11/05 28.842 73.470 44.628 64.561 63.711 19.96 2.38 97.62 80.04
SB45 AGSB45-S-17536 48.0 7/11/05 30.717 51.208 20.491 47.266 46.946 19.24 1.93 98.07 80.76
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TABLE S1.3  (Cont.)

Weight (g)
Estimated Solidsa (%)

Depth Sample Vial + Wet Wet Vial + Dry Dry Moisture
Location Sample (ft BGL) Date Vial Sample Sample Sample Sample (%) Volatile Fixed Total

SB46 AGSB46-S-17466 4.0 7/10/05 29.744 51.482 21.738 48.105 47.176 15.54 5.06 94.94 84.46
SB46 AGSB46-S-17467 8.0 7/10/05 28.951 62.569 33.618 53.990 53.446 25.52 2.17 97.83 74.48
SB46 AGSB46-S-17508 12.0 7/10/05 29.694 50.642 20.948 46.215 45.419 21.13 4.82 95.18 78.87
SB46 AGSB46-S-17509 16.0 7/10/05 28.997 67.197 38.200 60.149 58.982 18.45 3.75 96.25 81.55
SB46 AGSB46-S-17510 20.0 7/10/05 29.557 57.318 27.761 51.887 51.537 19.56 1.57 98.43 80.44
SB46 AGSB46-S-17511 24.0 7/10/05 29.957 52.363 22.406 48.105 47.193 19.00 5.03 94.97 81.00
SB46 AGSB46-S-17512 28.0 7/10/05 29.514 53.928 24.414 50.013 49.615 16.04 1.94 98.06 83.96
SB46b AGSB46-S-17516 28.0 7/10/05 29.626 54.553 24.927 49.466 48.578 20.41 4.48 95.52 79.59
SB46 AGSB46-S-17513 32.0 7/10/05 29.871 53.732 23.861 49.129 48.308 19.29 4.26 95.74 80.71
SB46 AGSB46-S-17514 36.0 7/10/05 30.485 53.851 23.366 48.892 48.071 21.22 4.46 95.54 78.78
SB46 AGSB46-S-17515 40.0 7/10/05 28.652 60.538 31.886 55.112 54.168 17.02 3.57 96.43 82.98
SB46 AGSB46-S-17517 44.0 7/10/05 30.584 54.359 23.775 49.996 49.235 18.35 3.92 96.08 81.65
SB46 AGSB46-S-17518 48.0 7/10/05 29.598 55.088 25.490 50.552 49.664 17.80 4.24 95.76 82.20
SB46 AGSB46-S-17519 52.0 7/10/05 29.439 64.206 34.767 57.534 56.955 19.19 2.06 97.94 80.81

SB48 AGSB48-S-18018 4.0 7/12/05 31.456 58.871 27.415 55.553 54.968 12.10 2.43 97.57 87.90
SB48 AGSB48-S-18019 8.0 7/12/05 31.160 60.873 29.713 56.614 55.140 14.33 5.79 94.21 85.67
SB48 AGSB48-S-18020 12.0 7/12/05 30.315 46.874 16.559 44.319 43.595 15.43 5.17 94.83 84.57
SB48 AGSB48-S-18021 16.0 7/12/05 29.128 49.746 20.618 46.255 45.870 16.93 2.25 97.75 83.07
SB48 AGSB48-S-18022 20.0 7/12/05 29.831 57.477 27.646 52.939 52.500 16.41 1.90 98.10 83.59
SB48 AGSB48-S-18023 24.0 7/13/05 29.259 55.094 25.835 51.398 51.030 14.31 1.66 98.34 85.69
SB48b AGSB48-S-18024 24.0 7/13/05 29.960 59.932 29.972 55.580 55.162 14.52 1.63 98.37 85.48
SB48 AGSB48-S-18025 28.0 7/13/05 29.524 56.753 27.229 52.683 52.432 14.95 1.08 98.92 85.05
SB48 AGSB48-S-18026 32.0 7/13/05 29.393 59.706 30.313 54.357 53.949 17.65 1.63 98.37 82.35
SB48 AGSB48-S-18027 36.0 7/13/05 29.937 53.950 24.013 50.855 49.699 12.89 5.53 94.47 87.11
SB48 AGSB48-S-18028 40.0 7/13/05 28.842 56.946 28.104 52.138 50.764 17.11 5.90 94.10 82.89
SB48 AGSB48-S-18029 44.0 7/13/05 28.467 54.739 26.272 49.700 49.294 19.18 1.91 98.09 80.82
SB48 AGSB48-S-18030 48.0 7/13/05 30.578 55.864 25.286 51.052 50.744 19.03 1.50 98.50 80.97

SB49 AGSB49-S-18004 4.0 7/12/05 29.355 56.676 27.321 52.284 51.517 16.10 3.35 96.65 83.92
SB49 AGSB49-S-18005 8.0 7/12/05 28.808 58.605 29.797 53.276 52.661 17.88 2.51 97.49 82.12
SB49 AGSB49-S-18006 12.0 7/12/05 29.390 68.191 38.801 60.781 60.021 19.10 2.42 97.58 80.90
SB49 AGSB49-S-18007 16.0 7/12/05 29.994 60.334 30.340 54.046 53.561 20.70 2.02 97.98 79.27
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SB49b AGSB49-S-18008 16.0 7/12/05 30.061 65.440 35.379 58.023 57.342 20.96 2.44 97.56 79.04
SB49 AGSB49-S-18009 20.0 7/12/05 29.577 54.839 25.262 49.722 49.121 20.26 2.98 97.02 79.74
SB49 AGSB49-S-18010 24.0 7/12/05 29.605 63.350 33.745 57.783 57.303 16.50 1.70 98.30 83.50
SB49 AGSB49-S-18011 28.0 7/12/05 28.836 57.330 28.494 51.613 51.013 20.06 2.63 97.37 79.94
SB49 AGSB49-S-18012 32.0 7/12/05 29.611 59.057 29.446 53.098 52.580 20.24 2.21 97.79 79.76
SB49 AGSB49-S-18013 34.0 7/12/05 30.158 54.130 23.972 48.693 48.322 22.70 2.00 98.00 77.32
SB49 AGSB49-S-18014 36.0 7/12/05 29.350 58.833 29.483 52.169 51.725 22.60 1.95 98.05 77.40
SB49 AGSB49-S-18015 40.0 7/12/05 29.832 63.247 33.415 56.159 55.599 21.21 2.13 97.87 78.79
SB49 AGSB49-S-18016 44.0 7/12/05 30.840 61.855 31.015 55.297 54.685 21.14 2.50 97.50 78.86
SB49 AGSB49-S-18017 48.0 7/12/05 29.103 64.314 35.211 58.454 58.200 16.64 0.87 99.13 83.36

SB51 AGSB51-S-17613 4.0 5/23/05 29.922 54.978 25.056 50.555 49.899 17.65 3.18 96.82 82.35
SB51 AGSB51-S-17614 8.0 5/23/05 29.872 55.843 25.971 50.786 50.127 19.47 3.15 96.85 80.53
SB51 AGSB51-S-17620 12.0 5/23/05 29.993 55.239 25.246 50.080 49.483 20.43 2.97 97.03 79.57
SB51 AGSB51-S-17621 16.0 5/23/05 29.223 56.346 27.123 50.586 49.998 21.24 2.75 97.25 78.76
SB51 AGSB51-S-17622 20.0 5/23/05 29.616 54.504 24.888 49.165 48.615 21.45 2.81 97.19 78.55
SB51 AGSB51-S-17623 24.0 5/23/05 30.319 49.269 18.950 45.296 44.836 20.97 3.07 96.93 79.03
SB51 AGSB51-S-17624 28.0 5/23/05 29.789 57.722 27.933 53.580 53.132 14.83 1.88 98.12 85.17
SB51 AGSB51-S-17625 32.0 5/23/05 30.158 55.765 25.607 51.169 50.628 17.95 2.57 97.43 82.05
SB51 AGSB51-S-17626 36.0 5/23/05 28.967 47.935 18.968 43.621 43.342 22.74 1.90 98.10 77.26
SB51 AGSB51-S-17627 40.0 5/23/05 30.627 60.834 30.207 55.003 54.581 19.30 1.73 98.27 80.70
SB51b AGSB51-S-17615 40.0 5/23/05 29.994 54.037 24.043 49.482 49.436 18.95 0.24 99.76 81.05
SB51 AGSB51-S-17616 44.0 5/23/05 30.246 53.691 23.445 49.145 49.059 19.39 0.46 99.54 80.61
SB51 AGSB51-S-17617 48.0 5/23/05 28.832 48.919 20.087 44.594 44.299 21.53 1.87 98.13 78.47

SB52 AGSB52-S-17588 4.0 5/21/05 30.158 59.184 29.026 53.528 53.249 19.49 1.19 98.81 80.51
SB52 AGSB52-S-17589 8.0 5/21/05 29.998 58.266 28.268 52.681 51.953 19.76 3.21 96.79 80.24
SB52 AGSB52-S-17590 12.0 5/21/05 29.625 61.454 31.829 55.146 54.408 19.82 2.89 97.11 80.18
SB52 AGSB52-S-17591 16.0 5/21/05 28.835 55.757 26.922 50.571 50.445 19.26 0.58 99.42 80.74
SB52 AGSB52-S-17592 20.0 5/21/05 30.318 46.980 16.662 44.073 43.656 17.45 3.03 96.97 82.55
SB52 AGSB52-S-17593 24.0 5/21/05 29.608 58.199 28.591 53.726 53.754 15.64 -0.12 100.12 84.36
SB52 AGSB52-S-17594 28.0 5/21/05 30.027 59.926 29.899 54.493 54.120 18.17 1.52 98.48 81.83
SB52b AGSB52-S-17595 28.0 5/21/05 29.507 49.320 19.813 46.440 46.241 14.54 1.18 98.82 85.46
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SB52 AGSB52-S-17596 32.0 5/21/05 30.128 49.510 19.382 45.993 45.606 18.15 2.44 97.56 81.85
SB52 AGSB52-S-17597 36.0 5/21/05 29.191 59.938 30.747 54.048 53.985 19.16 0.25 99.75 80.84
SB52 AGSB52-S-04512 40.5 5/21/05 28.652 58.486 29.834 52.832 51.980 18.95 3.52 96.48 81.05
SB52 AGSB52-S-04513 42.6 5/21/05 29.888 45.739 15.851 42.369 42.319 21.26 0.40 99.60 78.74
SB52 AGSB52-S-04514 44.0 5/21/05 28.995 58.794 29.799 53.794 53.026 16.78 3.10 96.90 83.22
SB52 AGSB52-S-04515 46.0 5/21/05 30.793 59.166 28.373 53.604 53.576 19.60 0.12 99.88 80.40

SB53 AGSB53-S-17574 4.0 5/20/05 29.653 38.110 8.457 36.738 36.688 16.22 0.71 99.29 83.78
SB53 AGSB53-S-17575 8.0 5/20/05 30.839 42.545 11.706 40.508 40.481 17.40 0.28 99.72 82.60
SB53b AGSB53-S-17578 8.0 5/20/05 28.968 50.084 21.116 46.331 46.219 17.77 0.65 99.35 82.23
SB53 AGSB53-S-17576 12.0 5/20/05 30.592 65.306 34.714 59.224 58.839 17.52 1.34 98.66 82.48
SB53 AGSB53-S-17577 16.0 5/20/05 29.611 59.036 29.425 55.235 55.161 12.92 0.29 99.71 87.08
SB53 AGSB53-S-17579 20.0 5/20/05 29.576 42.997 13.421 41.433 41.407 11.65 0.22 99.78 88.35
SB53 AGSB53-S-17580 20.2 5/20/05 30.048 47.683 17.635 45.698 45.685 11.26 0.08 99.92 88.74
SB53 AGSB53-S-17581 24.0 5/20/05 28.148 45.414 17.266 43.108 43.118 13.36 -0.07 100.07 86.64
SB53 AGSB53-S-17582 28.0 5/20/05 29.573 38.712 9.139 38.154 38.136 6.11 0.21 99.79 93.89
SB53 AGSB53-S-17583 32.0 5/20/05 29.112 48.799 19.687 46.425 46.428 12.06 -0.02 100.02 87.94
SB53 AGSB53-S-17584 36.0 5/20/05 28.806 43.639 14.833 41.393 41.838 15.14 -3.54 103.54 84.86
SB53 AGSB53-S-17585 40.0 5/20/05 29.389 50.707 21.318 48.392 48.364 10.86 0.15 99.85 89.14
SB53b AGSB53-S-17586 40.0 5/20/05 29.350 52.959 23.609 49.565 49.504 14.38 0.30 99.70 85.62

SB54 AGSB54-S-17480 4.0 6/7/05 29.608 49.423 19.815 46.136 45.509 16.59 3.79 96.21 83.41
SB54 AGSB54-S-17481 8.0 6/7/05 30.839 53.958 23.119 49.721 49.149 18.33 3.03 96.97 81.67
SB54 AGSB54-S-17482 12.0 6/7/05 29.611 53.443 23.832 48.647 48.104 20.12 2.85 97.15 79.88
SB54 AGSB54-S-17483 16.0 6/7/05 29.112 54.128 25.016 48.840 48.285 21.14 2.81 97.19 78.86
SB54 AGSB54-S-17484 20.0 6/7/05 29.832 52.583 22.751 48.408 47.914 18.35 2.66 97.34 81.65
SB54b AGSB54-S-17485 20.0 6/7/05 30.048 56.987 26.939 51.700 50.914 19.63 3.63 96.37 80.37
SB54 AGSB54-S-17486 24.0 6/7/05 28.148 60.756 32.608 56.032 55.700 14.49 1.19 98.81 85.51
SB54 AGSB54-S-17487 28.0 6/7/05 30.793 53.332 22.539 50.515 50.286 12.50 1.16 98.84 87.50
SB54 AGSB54-S-17488 32.0 6/7/05 29.994 61.547 31.553 55.943 55.600 17.76 1.32 98.68 82.24
SB54 AGSB54-S-17489 36.0 6/7/05 29.044 52.667 23.623 47.415 46.972 22.23 2.41 97.59 77.77
SB54 AGSB54-S-17490 40.0 6/7/05 28.806 64.875 36.069 58.159 57.093 18.62 3.63 96.37 81.38
SB54 AGSB54-S-17491 44.0 6/7/05 29.653 59.400 29.747 54.093 53.270 17.84 3.37 96.63 82.16
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SB55 AGSB55-S-17689 4.0 6/3/05 30.128 43.089 12.961 40.331 40.136 21.28 1.91 98.09 78.72
SB55 AGSB55-S-17690 8.0 6/3/05 29.751 52.202 22.451 47.583 47.290 20.57 1.64 98.36 79.43
SB55 AGSB55-S-17691 12.0 6/3/05 30.584 58.455 27.871 53.844 53.429 16.54 1.78 98.22 83.46
SB55 AGSB55-S-17692 16.0 6/3/05 30.485 43.147 12.662 40.352 40.102 22.07 2.53 97.47 77.93
SB55 AGSB55-S-17693 20.0 6/3/05 29.998 54.925 24.927 51.065 50.727 15.49 1.60 98.40 84.51
SB55 AGSB55-S-17694 24.0 6/3/05 29.625 51.042 21.417 47.532 47.352 16.39 1.01 98.99 83.61
SB55 AGSB55-S-17702 25.5 6/3/05 29.507 51.284 21.777 49.245 49.071 9.36 0.88 99.12 90.64
SB55 AGSB55-S-17695 29.0 6/3/05 29.872 57.155 27.283 53.334 52.974 14.01 1.53 98.47 85.99
SB55 AGSB55-S-17696 33.0 6/3/05 29.577 52.898 23.321 47.515 47.265 23.08 1.39 98.61 76.92
SB55b AGSB55-S-17697 33.0 6/3/05 29.176 54.165 24.989 49.363 49.077 19.22 1.42 98.58 80.78
SB55 AGSB55-S-17698 37.0 6/3/05 28.652 48.184 19.532 44.594 44.339 18.38 1.60 98.40 81.62
SB55 AGSB55-S-17699 41.0 6/3/05 30.027 59.660 29.633 52.906 52.523 22.79 1.67 98.33 77.21
SB55 AGSB55-S-17700 45.0 6/3/05 29.868 60.098 30.230 52.072 51.737 26.55 1.51 98.49 73.45

SB56 AGSB56-S-17659 4.0 5/26/05 28.835 52.362 23.527 48.617 48.140 15.92 2.41 97.59 84.08
SB56 AGSB56-S-17660 8.0 5/26/05 30.839 49.796 18.957 46.336 45.952 18.25 2.48 97.52 81.75
SB56 AGSB56-S-17661 12.0 5/26/05 28.148 45.453 17.305 42.493 42.134 17.10 2.50 97.50 82.90
SB56 AGSB56-S-17662 16.0 5/26/05 29.426 43.853 14.427 41.661 41.384 15.19 2.26 97.74 84.81
SB56 AGSB56-S-17663 20.0 5/26/05 28.995 52.572 23.577 48.652 48.132 16.63 2.65 97.35 83.37
SB56 AGSB56-S-17664 24.0 5/26/05 28.832 57.485 28.653 54.333 54.048 11.00 1.12 98.88 89.00
SB56b AGSB56-S-17666 24.0 5/26/05 29.616 60.427 30.811 57.361 57.067 9.95 1.06 98.94 90.05
SB56 AGSB56-S-17665 28.0 5/26/05 28.002 51.897 23.895 48.994 48.700 12.15 1.40 98.60 87.85
SB56 AGSB56-S-17667 32.0 5/26/05 29.608 54.440 24.832 51.728 51.324 10.92 1.83 98.17 89.08
SB56 AGSB56-S-17678 36.0 5/26/05 30.793 60.606 29.813 56.427 55.941 14.02 1.90 98.10 85.98
SB56 AGSB56-S-17679 40.0 5/26/05 29.573 68.016 38.443 61.478 60.988 17.01 1.54 98.46 82.99
SB56 AGSB56-S-17680 44.0 5/26/05 30.246 57.955 27.709 57.574 57.465 1.38 0.40 99.60 98.62
SB56 AGSB56-S-17681 48.0 5/26/05 30.318 57.821 27.503 51.759 51.463 22.04 1.38 98.62 77.96

SB58 AGSB58-S-17599 4.0 5/22/05 29.968 48.027 18.059 44.605 44.523 18.95 0.56 99.44 81.05
SB58 AGSB58-S-17600 8.0 5/22/05 29.619 56.618 26.999 51.739 51.153 18.07 2.65 97.35 81.93
SB58 AGSB58-S-17601 12.0 5/22/05 30.089 51.293 21.204 47.375 46.855 18.48 3.01 96.99 81.52
SB58 AGSB58-S-17602 16.0 5/22/05 29.350 53.233 23.883 48.506 48.101 19.79 2.11 97.89 80.21
SB58b AGSB58-S-17603 16.0 5/22/05 29.868 50.086 20.218 46.181 45.685 19.31 3.04 96.96 80.69
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SB58 AGSB58-S-17604 20.0 5/22/05 29.958 51.128 21.170 46.809 46.465 20.40 2.04 97.96 79.60
SB58 AGSB58-S-17605 24.0 5/22/05 29.797 59.972 30.175 54.349 53.417 18.63 3.80 96.20 81.37
SB58 AGSB58-S-17606 28.0 5/22/05 29.751 59.087 29.336 55.064 54.565 13.71 1.97 98.03 86.29
SB58 AGSB58-S-17607 32.0 5/22/05 29.190 59.210 30.020 53.542 53.248 18.88 1.21 98.79 81.12
SB58 AGSB58-S-17608 36.0 5/22/05 29.426 56.298 26.872 50.418 49.884 21.88 2.54 97.46 78.12
SB58 AGSB58-S-17609 40.0 5/22/05 30.592 50.618 20.026 46.653 46.367 19.80 1.78 98.22 80.20
SB58 AGSB58-S-17610 44.0 5/22/05 30.627 49.250 18.623 45.640 45.600 19.38 0.27 99.73 80.62
SB58 AGSB58-S-17611 48.0 5/22/05 28.948 57.497 28.549 51.500 50.699 21.01 3.55 96.45 78.99

SB59 AGSB59-S-17714 4.0 6/6/05 28.967 51.020 22.053 47.408 46.795 16.38 3.32 96.68 83.62
SB59 AGSB59-S-17715 8.0 6/6/05 29.350 62.288 32.938 56.263 55.451 18.29 3.02 96.98 81.71
SB59b AGSB59-S-17468 8.0 6/6/05 29.191 53.173 23.982 48.790 48.197 18.28 3.03 96.97 81.72
SB59 AGSB59-S-17716 12.0 6/6/05 29.576 48.144 18.568 44.621 44.179 18.97 2.94 97.06 81.03
SB59 AGSB59-S-17717 16.0 6/6/05 28.467 47.868 19.401 43.846 43.433 20.73 2.69 97.31 79.27
SB59 AGSB59-S-17469 20.0 6/6/05 30.592 57.301 26.709 52.037 51.342 19.71 3.24 96.76 80.29
SB59 AGSB59-S-17470 24.0 6/6/05 29.389 46.612 17.223 44.418 44.153 12.74 1.76 98.24 87.26
SB59 AGSB59-S-17471 28.0 6/6/05 29.190 52.654 23.464 48.745 48.427 16.66 1.63 98.37 83.34
SB59 AGSB59-S-17472 32.0 6/6/05 29.958 48.435 18.477 45.169 44.887 17.68 1.85 98.15 82.32
SB59 AGSB59-S-17473 36.0 6/6/05 29.922 63.566 33.644 56.475 55.843 21.08 2.38 97.62 78.92
SB59 AGSB59-S-17474 40.0 6/6/05 30.158 52.178 22.020 47.907 47.529 19.40 2.13 97.87 80.60
SB59 AGSB59-S-17475 44.0 6/6/05 29.619 50.887 21.268 44.746 44.091 28.87 4.33 95.67 71.13
SB59 AGSB59-S-17476 48.0 6/6/05 29.888 63.284 33.396 57.362 56.718 17.73 2.34 97.66 82.27
SB59 AGSB59-S-17477 52.0 6/6/05 30.627 52.961 22.334 48.563 48.169 19.69 2.20 97.80 80.31

SB61 AGSB61-S-17669 4.0 6/4/05 29.797 52.156 22.359 47.832 47.563 19.34 1.49 98.51 80.66
SB61 AGSB61-S-17670 8.0 6/4/05 29.576 45.771 16.195 42.802 42.571 18.33 1.75 98.25 81.67
SB61 AGSB61-S-17671 12.0 6/4/05 30.319 57.643 27.324 52.652 52.263 18.27 1.74 98.26 81.73
SB61 AGSB61-S-17672 16.0 6/4/05 31.010 54.717 23.707 50.470 49.816 17.91 3.36 96.64 82.09
SB61 AGSB61-S-17673 20.0 6/4/05 29.993 58.625 28.632 54.403 53.987 14.75 1.70 98.30 85.25
SB61 AGSB61-S-17674 24.0 6/4/05 29.691 53.967 24.276 50.669 50.430 13.59 1.14 98.86 86.41
SB61 AGSB61-S-17675 28.0 6/4/05 30.157 51.563 21.406 47.436 47.153 19.28 1.64 98.36 80.72
SB61 AGSB61-S-17676 32.0 6/4/05 30.424 55.005 24.581 50.586 50.273 17.98 1.55 98.45 82.02
SB61 AGSB61-S-17677 36.0 6/4/05 30.089 57.526 27.437 53.143 52.766 15.97 1.64 98.36 84.03
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SB61 AGSB61-S-17703 40.0 6/4/05 30.158 59.585 29.427 55.098 54.859 15.25 0.96 99.04 84.75
SB61b AGSB61-S-17704 40.0 6/4/05 29.596 52.974 23.378 49.567 49.333 14.57 1.17 98.83 85.43

SB62 AGSB62-S-17633 4.0 5/24/05 29.611 57.242 27.631 52.844 52.258 15.92 2.52 97.48 84.08
SB62 AGSB62-S-17634 8.0 5/24/05 28.806 50.191 21.385 46.827 46.372 15.73 2.52 97.48 84.27
SB62 AGSB62-S-17635 12.0 5/24/05 29.653 50.228 20.575 46.782 46.330 16.75 2.64 97.36 83.25
SB62 AGSB62-S-17636 16.0 5/24/05 28.467 54.928 26.461 51.625 51.199 12.48 1.84 98.16 87.52
SB62 AGSB62-S-17637 20.0 5/24/05 29.389 50.944 21.555 48.491 48.170 11.38 1.68 98.32 88.62
SB62 AGSB62-S-17638 24.0 5/24/05 30.158 53.800 23.642 50.731 50.350 12.98 1.85 98.15 87.02
SB62 AGSB62-S-17639 28.0 5/24/05 29.888 69.665 39.777 64.422 63.871 13.18 1.60 98.40 86.82
SB62 AGSB62-S-17640 32.0 5/24/05 30.048 52.215 22.167 48.904 48.615 14.94 1.53 98.47 85.06
SB62 AGSB62-S-17641 36.0 5/24/05 29.211 40.568 11.357 39.077 38.905 13.13 1.74 98.26 86.87
SB62 AGSB62-S-17642 40.0 5/24/05 29.994 53.884 23.890 49.627 49.254 17.82 1.90 98.10 82.18
SB62 AGSB62-S-17643 44.0 5/24/05 29.576 55.860 26.284 51.650 51.209 16.02 2.00 98.00 83.98
SB62b AGSB62-S-17645 44.0 5/24/05 29.832 55.631 25.799 51.351 51.019 16.59 1.54 98.46 83.41
SB62 AGSB62-S-17644 48.0 5/24/05 29.344 56.369 27.025 51.522 51.201 17.94 1.45 98.55 82.06

SB63 AGSB63-S-17544 2.0 5/18/05 29.922 46.386 16.464 43.431 43.289 17.95 1.05 98.95 82.05
SB63 AGSB63-S-17547 4.0 5/19/05 30.485 54.102 23.617 49.652 48.977 18.84 3.52 96.48 81.16
SB63 AGSB63-S-17545 5.0 5/19/05 29.691 44.473 14.782 41.824 41.407 17.92 3.44 96.56 82.08
SB63 AGSB63-S-17546 6.0 5/19/05 31.010 45.070 14.060 42.734 42.396 16.61 2.88 97.12 83.39
SB63 AGSB63-S-17558 8.0 5/19/05 30.584 46.615 16.031 43.618 43.203 18.70 3.18 96.82 81.30
SB63 AGSB63-S-17559 10.0 5/19/05 29.576 49.327 19.751 45.596 45.095 18.89 3.13 96.87 81.11
SB63 AGSB63-S-17560 12.0 5/19/05 29.958 46.901 16.943 44.056 43.987 16.79 0.49 99.51 83.21
SB63 AGSB63-S-17561 14.0 5/19/05 29.176 48.486 19.310 45.264 44.653 16.69 3.80 96.20 83.31
SB63 AGSB63-S-17562 16.0 5/19/05 30.424 61.328 30.904 55.880 54.804 17.63 4.23 95.77 82.37
SB63 AGSB63-S-17563 18.0 5/19/05 29.596 58.817 29.221 53.878 52.761 16.90 4.60 95.40 83.10
SB63 AGSB63-S-17564 20.0 5/19/05 28.467 62.608 34.141 57.715 57.666 14.33 0.17 99.83 85.67
SB63 AGSB63-S-17565 24.0 5/19/05 29.344 48.006 18.662 46.053 46.046 10.47 0.04 99.96 89.53
SB63 AGSB63-S-17566 28.0 5/19/05 29.577 52.186 22.609 50.143 49.829 9.04 1.53 98.47 90.96
SB63 AGSB63-S-17567 32.0 5/19/05 30.157 51.309 21.152 47.954 47.295 15.86 3.70 96.30 84.14
SB63 AGSB63-S-17568 36.0 5/19/05 29.190 45.571 16.381 43.056 43.059 15.35 -0.02 100.02 84.65
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Weight (g)
Estimated Solidsa (%)

Depth Sample Vial + Wet Wet Vial + Dry Dry Moisture
Location Sample (ft BGL) Date Vial Sample Sample Sample Sample (%) Volatile Fixed Total

SB63 AGSB63-S-17569 40.0 5/19/05 28.002 56.135 28.133 51.342 50.729 17.04 2.63 97.37 82.96
SB63 AGSB63-S-17570 44.0 5/19/05 29.832 51.142 21.310 47.595 47.586 16.64 0.05 99.95 83.36

SB64 AGSB64-S-17499 4.0 6/12/05 30.708 56.387 25.679 52.734 52.181 14.20 2.51 97.49 85.77
SB64 AGSB64-S-17500 8.0 6/12/05 29.998 50.182 20.184 46.850 46.361 16.50 2.90 97.10 83.49
SB64 AGSB64-S-17501 12.0 6/12/05 30.170 55.530 25.360 51.760 51.135 14.87 2.89 97.11 85.13
SB64 AGSB64-S-17502 16.0 6/12/05 29.425 54.178 24.753 51.011 50.272 12.79 3.42 96.58 87.21
SB64 AGSB64-S-17503 20.0 6/12/05 30.319 53.206 22.887 50.624 50.070 11.30 2.73 97.27 88.72
SB64 AGSB64-S-17504 24.0 6/12/05 29.625 43.899 14.274 42.543 42.218 9.50 2.52 97.48 90.50
SB64 AGSB64-S-17505 28.0 6/12/05 29.596 57.833 28.237 53.119 52.452 16.70 2.84 97.16 83.31
SB64 AGSB64-S-17506 32.0 6/12/05 29.797 65.325 35.528 59.250 58.655 17.10 2.02 97.98 82.90
SB64b AGSB64-S-17507 32.0 6/12/05 29.507 50.937 21.430 48.080 47.541 13.30 2.90 97.10 86.67
SB64 AGSB64-S-17750 36.0 6/13/05 30.315 54.344 24.029 50.775 50.368 14.85 1.99 98.01 85.15
SB64 AGSB64-S-17751 40.0 6/13/05 28.840 61.364 32.524 55.775 55.118 17.18 2.44 97.56 82.82
SB64 AGSB64-S-17752 44.0 6/13/05 29.993 55.458 25.465 51.191 50.807 16.80 1.81 98.19 83.24
SB64 AGSB64-S-17808 48.0 6/13/05 30.584 58.249 27.665 53.216 52.689 18.20 2.33 97.67 81.81

SB67 AGSB67-S-18044 4.0 7/14/05 29.761 51.627 21.866 48.305 47.917 15.19 2.09 97.91 84.81
SB67 AGSB67-S-18045 8.0 7/14/05 29.486 48.079 18.593 45.838 45.496 12.05 2.09 97.91 87.95
SB67 AGSB67-S-18046 12.0 7/14/05 29.170 63.962 34.792 58.983 58.227 14.31 2.54 97.46 85.69
SB67b AGSB67-S-18047 12.0 7/14/05 30.993 45.067 14.074 43.159 42.796 13.56 2.98 97.02 86.44
SB67 AGSB67-S-18048 16.0 7/14/05 29.950 53.695 23.745 50.573 50.261 13.15 1.51 98.49 86.85
SB67 AGSB67-S-18049 20.0 7/14/05 30.112 55.325 25.213 52.606 52.262 10.78 1.53 98.47 89.22
SB67 AGSB67-S-18050 24.0 7/14/05 29.003 59.219 30.216 56.613 56.292 8.62 1.16 98.84 91.38
SB67 AGSB67-S-18051 28.0 7/14/05 28.490 67.957 39.467 62.811 62.317 13.04 1.44 98.56 86.96
SB67 AGSB67-S-18052 32.0 7/14/05 29.058 57.047 27.989 53.227 52.839 13.65 1.61 98.39 86.35
SB67 AGSB67-S-18053 36.0 7/14/05 29.199 57.764 28.565 52.995 52.478 16.70 2.17 97.83 83.30
SB67 AGSB67-S-18054 40.0 7/14/05 29.877 53.773 23.896 51.250 50.978 10.56 1.27 98.73 89.44
SB67 AGSB67-S-18055 44.0 7/14/05 30.125 53.499 23.374 48.540 48.028 21.22 2.78 97.22 78.78
SB67 AGSB67-S-18056 48.0 7/14/05 29.803 46.107 16.304 41.265 40.906 29.70 3.13 96.87 70.30

SB68 AGSB68-S-18031 4.0 7/13/05 28.834 52.772 23.938 50.829 50.296 8.12 2.42 97.58 91.88
SB68 AGSB68-S-18032 8.0 7/13/05 29.218 54.687 25.469 51.206 50.839 13.67 1.67 98.33 86.33



R
esults of 2005 Investigation at A

gra, K
ansas

V
ersion 00, 02/13/06

S1-17

TABLE S1.3  (Cont.)

Weight (g)
Estimated Solidsa (%)

Depth Sample Vial + Wet Wet Vial + Dry Dry Moisture
Location Sample (ft BGL) Date Vial Sample Sample Sample Sample (%) Volatile Fixed Total

SB68b AGSB68-S-18033 8.0 7/13/05 30.321 59.569 29.248 56.041 54.654 12.06 5.39 94.61 87.94
SB68 AGSB68-S-18034 12.0 7/13/05 29.641 60.591 30.950 55.260 53.847 17.22 5.52 94.48 82.78
SB68 AGSB68-S-18035 16.0 7/13/05 29.439 78.245 48.806 69.726 67.688 17.45 5.06 94.94 82.55
SB68 AGSB68-S-18036 20.0 7/13/05 30.010 65.209 35.199 59.103 57.732 17.35 4.71 95.29 82.65
SB68 AGSB68-S-18037 24.0 7/13/05 29.797 54.318 24.521 50.475 49.005 15.67 7.11 92.89 84.33
SB68 AGSB68-S-18038 28.0 7/13/05 28.149 49.279 21.130 47.086 46.856 10.38 1.21 98.79 89.62
SB68 AGSB68-S-18039 32.0 7/13/05 31.036 62.943 31.907 57.255 55.912 17.83 5.12 94.88 82.17
SB68 AGSB68-S-18040 36.0 7/13/05 30.717 58.539 27.822 53.495 52.371 18.13 4.93 95.07 81.87
SB68 AGSB68-S-18041 40.0 7/13/05 29.594 57.124 27.530 52.427 51.222 17.06 5.28 94.72 82.94
SB68 AGSB68-S-18042 44.0 7/13/05 29.891 64.739 34.848 58.630 58.218 17.53 1.43 98.57 82.47
SB68 AGSB68-S-18043 48.0 7/13/05 30.056 51.707 21.651 48.158 47.914 16.39 1.35 98.65 83.61

SB73 AGSB73-S-17809 4.0 6/13/05 30.485 44.219 13.734 41.486 41.107 19.90 3.45 96.55 80.10
SB73 AGSB73-S-17810 8.0 6/13/05 30.157 45.792 15.635 42.879 42.540 18.60 2.66 97.34 81.37
SB73 AGSB73-S-17811 12.0 6/13/05 31.010 56.698 25.688 52.589 51.934 16.00 3.04 96.96 84.00
SB73 AGSB73-S-17813 16.0 6/13/05 30.158 55.369 25.211 52.274 51.551 12.30 3.27 96.73 87.72
SB73b AGSB73-S-17812 16.0 6/13/05 29.576 50.470 20.894 47.576 46.819 13.90 4.21 95.79 86.15
SB73 AGSB73-S-17814 20.0 6/13/05 30.424 59.161 28.737 55.441 54.728 12.90 2.85 97.15 87.06
SB73 AGSB73-S-17815 24.0 6/13/05 30.128 50.014 19.886 47.686 47.380 11.70 1.74 98.26 88.29
SB73 AGSB73-S-17816 28.0 6/13/05 29.176 52.091 22.915 48.544 47.998 15.50 2.82 97.18 84.52
SB73 AGSB73-S-17817 32.0 6/13/05 29.616 55.167 25.551 51.411 50.752 14.70 3.02 96.98 85.30
SB73 AGSB73-S-17818 36.0 6/13/05 30.027 50.339 20.312 47.310 46.733 14.90 3.34 96.66 85.09
SB73 AGSB73-S-17819 40.0 6/13/05 29.872 54.437 24.565 50.396 49.897 16.50 2.43 97.57 83.55
SB73 AGSB73-S-17820 44.0 6/13/05 28.652 59.952 31.300 54.204 53.561 18.40 2.52 97.48 81.64
SB73 AGSB73-S-17821 48.0 6/13/05 29.577 66.560 36.983 59.455 58.775 19.20 2.28 97.72 80.79

a Volatile solids, fixed solids, and total solids are estimated values determined after a single combustion. The method recommends three combustions. The
analytical method conformed to the ASTM D2216 (“Test Method for Laboratory Determination of Water [Moisture] Content of Soil and Rock”). Moisture content
of the soil sample, expressed as a percentage, was determined as the ratio of the weight of water to the weight of the solids in a given mass of soil.

b Quality control replicate sample.
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TABLE S2.1  Groundwater samples collected during the 2005 investigation of contaminant sources at Agra, Kansas.

Depth Sample
Location Sample (ft BGL) Date Typea Sample Description

Domestic Wells

DW07A AGDW07A-W-04565 50–70 6/2/05 DW McCormick replacement well.
DW98 AGDW98-W-04567 Unknown 6/3/05 DW Windmill well sampled after purging of approximately 125 gal.

KDHE Monitoring Wells

KMW01 AGKMW01-W-04375 43–53 5/18/05 MW Depth to water from top of casing (TOC) = 49.34 ft BGL. Depth of well = 66.22 ft
BGL. Sample collected after purging of of > 9 gal. Sample cloudy.

KMW02 AGKMW02-W-04382 57–97 5/19/05 MW Depth to water from TOC = 47.70 ft BGL. Depth of well = 98.34 ft BGL. Sample
collected after purging of approximately 25 gal. Water clear throughout purge.

KMW03 AGKMW03-W-04390 74–89 5/21/05 MW Depth to water from TOC = 46.71 ft BGL. Depth of well = 89.92 ft BGL. Sample
collected after purging of 22 gal.

MW-1 AGMW1-W-04378 41–51 5/19/05 MW Depth to water from TOC = 48.38 ft BGL. Depth of well = 58.19 ft BGL. Sample
collected after purging of approximately 40 gal at 1 gpm. Sample clear after
purging.

MW-2 AGMW2-W-04551 40–60 5/24/05 MW Depth to water from TOC = 48.93 ft BGL. Depth of well = 58.19 ft BGL. Sample
collected after purging of 11 gal.

MW-B AGMWB-W-04383 39–54 5/19/05 MW Depth to water from TOC = 44.25 ft BGL. Depth of well = 50.25 ft BGL. Sample
collected after purging of 5 gal. Purged with bailer due to very low water volume.
Sample cloudy.

MW-C AGMWC-W-04394 35–55 5/22/05 MW Depth to water from TOC = 43.59 ft BGL. Depth of well = 52.93 ft BGL. Sample
collected after purging of 10.5 gal.

MW-F AGMWF-W-04553 65–75 5/25/05 MW Depth to water from TOC = 48.83 ft BGL. Depth of well = 76.58 ft BGL. Sample
collected after purging of 14 gal.

MW-G AGMWG-W-04539 89–99 5/24/05 MW Depth to water from TOC = 47.30 ft BGL. Depth of well = 76.17 ft BGL. Sample
collected after purging of 20 gal.

MW-H AGMWH-W-04557 43–53 5/25/05 MW Depth to water from TOC = 46.26 ft BGL. Depth of well = 51.95 ft BGL.
MW-I AGMWI-W-04381 36–71 5/19/05 MW Depth to water from TOC = 46.51 ft BGL. Depth of well = 78.98 ft BGL. Sample

collected after purging of approximately 20 gal. Pump stopped repeatedly
because of sand in line; sample milky.

MW-J AGMWJ-W-04393 56–66 5/21/05 MW Depth to water from TOC = 44.20 ft BGL. Depth of well = 65.14 ft BGL. Sample
collected after purging of 18 gal.
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TABLE S2.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Type Sample Description

KDHE Monitoring Wells (Cont.)

MW-K AGMWK-W-04392 55–65 5/21/05 MW Depth to water from TOC = 43.86 ft BGL. Depth of well = 61.97 ft BGL. Sample
collected after purging of 20 gal.

MW-L AGMWL-W-04520 70–80 5/22/05 MW Depth to water from TOC = 46.21 ft BGL. Depth of well = 74.50 ft BGL. Sample
collected after purging of 17 gal.

MW-M AGMWM-W-04556 59–69 5/25/05 MW Depth to water from TOC = 46.52 ft BGL. Depth of well = 66.52 ft BGL. Sample
collected after purging of 23 gal.

MW-N AGMWN-W-17798 80–90 7/12/05 MW Check screen. Depth to water = 42 ft BGL below TOC. Depth of well approximately
85 ft BGL, difficult to measure due to silting. Sample collected after purging of
60+ gal. Initial 20 gal very silty. Sample cloudy white with very fine particles in
suspension.

MW-O AGMWO-W-04521 38–58 5/22/05 MW Depth to water from TOC = 45.75 ft BGL. Depth of well = 57.52 ft BGL. Sample
collected after purging of 11 gal.

MW-P AGMWP-W-17757 35.42–54.92 6/13/05 MW Second sampling of MW-P. Depth to water from TOC = 46.38 ft BGL. Depth of well
= 58.7 ft BGL. Sample collected after purging of 10 gal.

MW-Q AGMWQ-W-04391 43.28–62.78 5/21/05 MW Depth to water from TOC = 46.58 ft BGL. Depth of well = 66.36 ft BGL. Sample
collected after purging of 12 gal.

MW-R AGMWR-W-04387 44.45–63.95 5/20/05 MW Depth to water from TOC = 46.88 ft BGL. Depth of well = 65.5 ft BGL. Sample
collected after purging of 10 gal. Purged with difficulty. Sample silty.

Public Water Supply Wells

PWS-1 AGPW1-W-04606 82–91 6/9/05 PW Public well PWS-1 was turned on prior to sampling.
PWS-2 AGPW2-W-04607 73–82 6/9/05 PW Public well PWS-2 was in production mode at the time of sampling.
PWS-3 AGPWS3-W-04568 65–125 6/3/05 PW Public well PWS-3 was not in use at time of sampling, but it pumped extensively

several days prior to sampling. Purged only to clear piping. Screen interval
reported in CAS report Table 3 (BE&K/Terranext 1998a).

Existing Argonne Piezometers and Monitoring Wells

SB15 AGSB15-W-04563 98.5–108.5 6/2/05 MW Depth to water from TOC = 45.00 ft BGL. Depth of well = approximately 110 ft
BGL. Sample collected after purging of 35 gal.
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Depth Sample
Location Sample (ft BGL) Date Type Sample Description

Existing Argonne Piezometers and Monitoring Wells (Cont.)

SB23S AGSB23S-W-04384 49–55 5/20/05 CPT/P Depth to water from TOC = 34.00 ft BGL. Depth of well = 51.10 ft BGL. Sample
collected after purging of 2 gal. Water cloudy.

SB23 AGSB23-W-04385 100–106 5/20/05 CPT/P Depth to water from TOC = 34.02 ft BGL. Depth of well = 102.25 ft BGL. Sample
collected after purging of 9 gal.

SB28S AGSB28S-W-04534 59–65 5/23/05 CPT/P Depth to water from TOC = 41.52 ft BGL. Depth of well = 48.35 ft BGL. Sample
collected after purging of 1 gal.

SB28 AGSB28-W-04537 100–106 5/24/05 CPT/P Depth to water from TOC = 41.71 ft BGL. Depth of well = 106.90 ft BGL. Sample
collected after purging of 5 gal.

SB36 AGSB36-W-04566 42.7–62.7 6/2/05 MW Depth to water from TOC = 40.73 ft BGL. Depth of well = 61.25 ft BGL. Sample
collected after purging of 40 gal.

SB38S AGSB38S-W-04570 57–63 6/3/05 CPT/P Depth to water from TOC = 41.0 ft BGL. Depth of well = 62.37 ft BGL. Sample
collected after purging of 2.6 gal.

SB38 AGSB38-W-04571 95–101 6/3/05 CPT/P Depth to water from TOC = 40.89 ft BGL. Depth of well = 100.80 ft BGL. Sample
collected after purging of 7 gal.

2005 Cone Penetrometer Locations

SB40 AGSB40-W-17461 50–55 6/10/05 CPT Turbid sample material settled quickly.
SB40 AGSB40-W-17460 60–65 6/10/05 CPT Sample mostly clear; collected after break for lunch.
SB40 AGSB40-W-17459 70–75 6/10/05 CPT Very silty.

SB40 AGSB40-W-17458 80–85 6/10/05 CPT Very silty.
SB40 AGSB40-W-17729 100–105 6/11/05 CPT No description recorded.

SB41 AGSB41-W-04540 48–53 6/9/05 CPT Series of screened CPT temporary wells on north side of Kansas Avenue, near
MW-M.

SB41 AGSB41-W-04541 58–63 6/9/05 CPT No description recorded.
SB41 AGSB41-W-04542 63–68 6/9/05 CPT No description recorded.
SB41 AGSB41-W-17749 68–73 6/8/05 CPT No description recorded.
SB41 AGSB41-W-17748 73–78 6/8/05 CPT Basal unit sample, slightly turbid.
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Depth Sample
Location Sample (ft BGL) Date Type Sample Description

2005 Cone Penetrometer Locations (Cont.)

SB42 AGSB42-W-17868 50–55 7/9/05 CPT Screened CPT sample about 10 ft east of Sixth Street and 200 ft south of well
PWS-3. Field measurements were made the morning after sampling by using an
aliquot held overnight on ice.

SB42 AGSB42-W-17841 65–70 7/8/05 CPT Slightly turbid.
SB42 AGSB42-W-17840 80–85 7/8/05 CPT Clear to slightly turbid.
SB42 AGSB42-W-17839 95–100 7/8/05 CPT Slightly turbid; material settled quickly.
SB42 AGSB42-W-17726 110–115 7/7/05 CPT Sample collected through Waterra tubing.

SB42 AGSB42-W-17838 125–130 7/7/05 CPT Water level at 113 ft BGL and rising. Sample turbid, grayish color, settled quickly.
SB42 AGSB42-W-17465 140–145 7/7/05 CPT Depth to water from ground surface = 43.3 ft BGL.

SB43 AGSB43-W-17878 42–47 7/11/05 CPT Series of 0.5-in. temporary wells in wheat field at the former CCC/USDA facility.
Wells are 2 ft apart along east-west line from shallow (west) to deep (east).
Wells replaced the earlier wells at location SB43T, which were potentially
compromised. (KDHE split taken.)

SB43 AGSB43-W-17879 47–52 7/11/05 CPT Series of 0.5-in. temporary wells.
SB43 AGSB43-W-17880 52–57 7/11/05 CPT Series of 0.5-in. temporary wells.
SB43 AGSB43-W-17881 57–62 7/11/05 CPT Series of 0.5-in. temporary wells.
SB43 AGSB43-W-17882 62–67 7/11/05 CPT Series of 0.5-in. temporary wells.

SB44 AGSB44-W-17877 53.5–58.5 7/10/05 CPT Depth to water from ground level = 44.55. Depth of well from ground level = 58.5 ft
BGL. Only a single screened hole was present at this location.

SB45 AGSB45-W-17836 44–49 7/8/05 CPT Series of 0.5-in. temporary wells at former CCC/USDA facility, about 75 ft west of
SB46. Wells are 2 ft apart along east-west line from shallow (west) to deep
(east).

SB45 AGSB45-W-17835 49–54 7/7/05 CPT Series of 0.5-in. temporary wells.
SB45 AGSB45-W-17834 54–59 7/7/05 CPT Series of 0.5-in. temporary wells.
SB45 AGSB45-W-17724 59–64 7/7/05 CPT Water level at 54 ft BGL and rising. Sample turbid, but material settled quickly.
SB45 AGSB45-W-17833 64–69 7/7/05 CPT No description recorded.

SB46 AGSB46-W-17832 45–50 7/6/05 CPT Series of 0.5-in. temporary wells in wheat field at former CCC/USDA facility site.
Wells are 2 ft apart along an east-west line from shallow (east) to deep (west).

SB46 AGSB46-W-17831 50–55 7/6/05 CPT Sample slightly milky with less silt than at other depths at this location.
SB46 AGSB46-W-17830 55–60 7/6/05 CPT No description recorded.
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Location Sample (ft BGL) Date Type Sample Description
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SB46 AGSB46-W-17462 60–65 7/6/05 CPT Initially dry. After 1 hr, water level at approximately 53 ft BGL. Sample turbid, but
material settled quickly.

SB46 AGSB46-W-17829 65–70 7/6/05 CPT No description recorded.

SB47 AGSB47-W-17764 44.5–49.5 6/11/05 CPT No description recorded.
SB47 AGSB47-W-17763 49.5–54.5 6/11/05 CPT No description recorded.
SB47 AGSB47-W-17762 54.5–59.5 6/11/05 CPT No description recorded.
SB47 AGSB47-W-17761 59.5–64.5 6/11/05 CPT No description recorded.
SB47 AGSB47-W-17760 64.5–69.5 6/11/05 CPT No description recorded.
SB47 AGSB47-W-17759 67–72 6/11/05 CPT No description recorded.

SB48 AGSB48-W-17788 45.5–50.5 6/12/05 CPT No description recorded.
SB48 AGSB48-W-17786 50.5–55.5 6/13/05 CPT No description recorded.
SB48 AGSB48-W-17785 55.5–60.5 6/12/05 CPT No description recorded.
SB48 AGSB48-W-17784 60.5–65.5 6/12/05 CPT No description recorded.
SB48 AGSB48-W-17783 65.5–70.5 6/12/05 CPT No description recorded.

SB49 AGSB49-W-17756 43–48 6/13/05 CPT No description recorded.
SB49 AGSB49-W-17755 48–53 6/13/05 CPT Insufficient water for field parameters.
SB49 AGSB49-W-17754 53–58 6/13/05 CPT Insufficient water for field parameters.
SB49 AGSB49-W-04609 58–63 6/13/05 CPT No description recorded.
SB49 AGSB49-W-17794 63–68 6/13/05 CPT No description recorded.
SB49 AGSB49-W-17793 68–73 6/13/05 CPT Sample collected after overnight pause.

SB50 AGSB50-W-17825 45.5–50.5 6/13/05 CPT No description recorded.
SB50 AGSB50-W-17824 50.5–55.5 6/13/05 CPT No description recorded.
SB50 AGSB50-W-17753 55.5–60.5 6/13/05 CPT Initial aliquot slightly turbid but others clear.
SB50 AGSB50-W-17823 60.5–65.5 6/13/05 CPT No description recorded.

SB51 AGSB51-W-17631 46–51 5/23/05 CPT Slightly turbid, material settled quickly.
SB51 AGSB51-W-04536 51–56 5/24/05 CPT Depth to water from TOC = 45.41 ft BGL. Depth of well = 56.66 ft BGL.
SB51 AGSB51-W-17630 56–61 5/23/05 CPT Turbid.
SB51 AGSB51-W-17628 61–66 5/23/05 CPT Sample collected from unit immediately above bedrock. Turbid. Sediment settled

quickly.
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SB52 AGSB52-W-no sample 39–44 5/21/05 CPT No sample collected.
SB52 AGSB52-no sample 39–44 5/22/05 CPT Depth to water = 56.23 ft BGL. Insufficient water to sample. No sample collected.
SB52 AGSB52-W-04526 44–49 5/22/05 CPT Depth to water = 49.31 ft BGL.
SB52 AGSB52-W-04525 49–54 5/22/05 CPT Depth to water = 44.93 ft BGL.
SB52 AGSB52-W-04524 54–59 5/22/05 CPT Depth to water = 44.49 ft BGL.
SB52 AGSB52-W-04523 59–64 5/22/05 CPT Depth to water = 44.29 ft BGL.
SB52 AGSB52-W-04522 63.45–68.45 5/22/05 CPT Depth to water = 40.53 ft BGL. The six temporary wells at the SB52 location were

purged dry in the morning and sampled that evening.

SB53 AGSB53-W-no sample 43–48 5/20/05 CPT No water at indicated depth interval.
SB53 AGSB53-W-04511 48–53 5/21/05 CPT Cased and left overnight prior to sampling.
SB53 AGSB53-W-17573 53–58 5/20/05 CPT Water recovery based on tip/sleeve ratio and drop in conductance. Slow water

recovery overnight. Turbid, but material settled out quickly.
SB53 AGSB53-W-04388 58–63 5/20/05 CPT Depth to water from TOC = 52.34 ft BGL. Depth of well = 63.0 ft BGL. Sample

collected without purging.
SB53 AGSB53-W-17556 63–68 5/20/05 CPT Turbid, but silt settled quickly.

SB54 AGSB54-W-no sample 40–45 6/9/05 CPT No water at indicated sampling interval.
SB54 AGSB54-W-04586 45–50 6/9/05 CPT No description recorded.
SB54 AGSB54-W-04587 50–55 6/9/05 CPT No description recorded.
SB54 AGSB54-W-04588 55–60 6/9/05 CPT No description recorded.
SB54 AGSB54-W-17493 60–65 6/8/05 CPT Basal unit sample, slightly turbid.

SB55 AGSB55-W-17686 45–50 6/3/05 CPT Very silty, but material settled quickly.
SB55 AGSB55-W-17684 53–58 6/3/05 CPT Slightly turbid; material settled quickly.
SB55 AGSB55-W-17687 61–66 6/3/05 CPT No description recorded.
SB55 AGSB55-W-17683 69–74 6/3/05 CPT Turbid, light brown; material settled quickly.
SB55 AGSB55-W-17682 77–82 6/2/05 CPT Turbid sample, dark brown. Approximately 20 ft of water in casing.
SB55 AGSB55-W-17688 85–90 6/3/05 CPT Slightly turbid basal unit sample.

SB56 AGSB56-W-17652 48–53 5/25/05 CPT Very turbid, silty brown; material settled quickly. Necessary to wait for recharge
between collection of sample aliquots.

SB56 AGSB56-W-17656 58–63 5/26/05 CPT Turbid sample, but material settled quickly. Approximately 3.5 ft of water and rising
in the casing at time of sampling.
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SB56 AGSB56-W-17654 68–73 5/25/05 CPT Abundant recovery; immediate water.
SB56 AGSB56-W-17651 78–83 5/25/05 CPT Immediate water recovery; rapidly rising with 32 ft of water in hole through 5-ft

screen.
SB56 AGSB56-W-17657 90–95 5/26/05 CPT Slightly turbid, brown.
SB56 AGSB56-W-17655 102–107 5/25/05 CPT 15 ft of water upon opening of screen to formation.
SB56 AGSB56-W-17649 112–117 5/25/05 CPT Immediate water recovery. Dark gray in color.

SB58 AGSB58-W-no sample 43–48 5/23/05 CPT No water at indicated depth interval.
SB58 AGSB58-W-17618 48–53 5/22/05 CPT Very turbid, thick with silt, but material settled quickly.
SB58 AGSB58-W-04528 53–58 5/23/05 CPT No description recorded.
SB58 AGSB58-W-04529 58–63 5/23/05 CPT No description recorded.
SB58 AGSB58-W-04530 63–68 5/23/05 CPT No description recorded.

SB59 AGSB59-W-04595 45–50 6/7/05 CPT No description recorded.
SB59 AGSB59-W-17479 52–57 6/6/05 CPT No description recorded.
SB59 AGSB59-W-17478 59–64 6/6/05 CPT Turbid sample, but material settled quickly.
SB59 AGSB59-W-04596 66–71 6/7/05 CPT No description recorded.
SB59 AGSB59-W-04597 73–78 6/7/05 CPT No description recorded.

SB60 AGSB60-W-17728 41–46 6/10/05 CPT No description recorded.
SB60 AGSB60-W-04548 46–51 6/10/05 CPT Series of screened CPT temporary wells north of railroad, across from Co-op shed

and elevator tower.
SB60 AGSB60-W-04547 51–56 6/10/05 CPT Series of screened CPT temporary wells.
SB60 AGSB60-W-04546 56–61 6/10/05 CPT Series of screened CPT temporary wells.
SB60 AGSB60-W-04545 62–67 6/10/05 CPT Series of screened CPT temporary wells.

SB61 AGSB61-W-17710 60–65 6/5/05 CPT Aliquots for VOCs analyses and field measurements.
SB61 AGSB61-W-04580 60–65 6/5/05 CPT Aliquots for inorganic analyses.
SB61 AGSB61-W-17708 72–77 6/5/05 CPT Slightly turbid, but material settled quickly.
SB61 AGSB61-W-17712 81–86 6/5/05 CPT Slighty silty/turbid.
SB61 AGSB61-W-17709 91–96 6/5/05 CPT Slightly turbid.
SB61 AGSB61-W-17706 102–107 6/4/05 CPT Turbid sample, gray-brown, from basal unit.
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SB62 AGSB62-W-17647 45–50 5/25/05 CPT Waited overnight for water; highly turbid, carrying heavy sediment load.
SB62 AGSB62-W-17646 50–55 5/24/05 CPT Immediate water recovery.
SB62 AGSB62-W-04554 55–60 5/25/05 CPT Depth to water from TOC = 46.87 ft BGL with TOC 6 in. above ground level. Depth

of well = 60 ft BGL. Sample collected without purging.
SB62 AGSB62-W-04555 60–65 5/25/05 CPT Depth to water from TOC = 47.56 ft BGL. Depth of well = 65 ft BGL. Sample

collected without purging.

SB63 AGSB63-W-17538 41.2–46.2 5/18/05 CPT No sample collected.
SB63 AGSB63-W-04377 42.9–47.9 5/19/05 CPT Temporary CPT well with 5-ft screen  Depth to water from TOC = 46.65 ft BGL.

Sample collected for VOCs only after overnight recharge.
SB63 AGSB63-W-17539 48.2–53.2 5/18/05 CPT No description recorded.
SB63 AGSB63-W-04376 52.9–57.9 5/19/05 CPT Temporary CPT well with 5-ft screen. Depth to water from TOC = 46.59 ft BGL.

Depth of well = 57.93 BGL. Sample collected for VOCs only after overnight
recharge.

SB63 AGSB63-W-17542 53.2–58.2 5/18/05 CPT Immediate water recovery, moderate turbidity, material settled quickly.

SB64 AGSB64-W-04604 42.7–47.7 6/9/05 CPT No description recorded.
SB64 AGSB64-W-04603 47.7–52.7 6/7/05 CPT No description recorded.
SB64 AGSB64-W-04601 52.7–57.7 6/7/05 CPT No description recorded.
SB64 AGSB64-W-04600 57.7–62.7 6/7/05 CPT No description recorded.
SB64 AGSB64-W-04602 62.7–67.7 6/7/05 CPT No description recorded.

SB65 AGSB65-W-no sample 42–47 6/6/05 CPT No water at indicated depth interval.
SB65 AGSB65-no sample 42–47 6/6/05 CPT No water at indicated depth interval.
SB65 AGSB65-W-04592 50–55 6/6/05 CPT No description recorded.
SB65 AGSB65-W-04591 56–61 6/6/05 CPT No description recorded.
SB65 AGSB65-W-04590 62–67 6/6/05 CPT No description recorded.
SB65 AGSB65-W-17718 68–73 6/5/05 CPT Aliquot for VOCs analysis collected on June 5. Aliquots for field measurements and

inorganic analyses collected on June 6. Depth to water on June 6 = 45.97 ft
BGL.

SB66 AGSB66-W-04583 48–55 6/9/05 CPT Series of screened CPT temporary wells on the south shoulder of Railroad Avenue,
on line with grain bins 4 and 5.

SB66 AGSB66-W-17739 58–63 6/8/05 CPT Series of screened CPT temporary wells. Slighty turbid.
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SB66 AGSB66-W-17738 78–83 6/7/05 CPT Series of screened CPT temporary wells.
SB66 AGSB66-W-17492 88–93 6/7/05 CPT Series of screened CPT temporary wells.
SB66 AGSB66-W-04582 98–103 6/9/05 CPT Series of screened CPT temporary wells.
SB66 AGSB66-W-04581 106–111 6/9/05 CPT Series of screened CPT temporary wells.

SB67 AGSB67-W-no sample 41.5–46.5 7/12/05 CPT Interval dry; no sample collected.
SB67 AGSB67-W-17884 46.5–51.5 7/12/05 CPT Located in area of former store south of Railroad Avenue, between Main Street and

alley (adjacent to alley). Limited water available.
SB67 AGSB67-W-17883 51.5–56.5 7/12/05 CPT Limited water available.
SB67 AGSB67-W-17804 56.5–61.5 7/13/05 CPT No description recorded.

SB68 AGSB68-W-17869 44–49 7/10/05 CPT Series of 0.5-in. temporary wells in wheat field at former CCC/USDA facility.
SB68 AGSB68-W-17870 49–54 7/10/05 CPT Series of 0.5-in. temporary wells.
SB68 AGSB68-W-17871 54–59 7/10/05 CPT Series of 0.5-in temporary wells.
SB68 AGSB68-W-17872 59–64 7/10/05 CPT Series of 0.5-in temporary wells.

SB69 AGSB69-W-no sample 44–49 7/8/05 CPT Could not collect sample because of apparent crimp in top joint of screen.
SB69 AGSB69-W-17851 49–54 7/8/05 CPT Series of 0.5-in. temporary wells in wheat field at former CCC/USDA facility,

sampled after overnight recharge.
SB69 AGSB69-W-17850 54–59 7/8/05 CPT Series of 0.5-in. temporary wells in wheat field at former CCC/USDA facility,

sampled after overnight recharge.
SB69 AGSB69-W-17849 59–64 7/8/05 CPT Series of 0.5-in. temporary wells in wheat field at former CCC/USDA facility,

sampled after overnight recharge.

SB70 AGSB70-W-17873 40–45 7/11/05 CPT Series of 0.5-in. temporary temp wells in alleyway between the main Kyle Railroad
line and the siding track north of the Co-op bins. Wells replaced earlier wells at
SB70T, which were potentially compromised. No well at 50–55 ft.

SB70 AGSB70-W-17874 45–50 7/11/05 CPT Series of 0.5-in temporary wells in alleyway.
SB70 AGSB70-W-17875 55–60 7/11/05 CPT Series of 0.5-in temporary wells in alleyway.
SB70 AGSB70-W-17876 60–65 7/11/05 CPT Series of 0.5-in temporary wells in alleyway. KDHE split collected at this sample

interval.

SB71 AGSB71-W-17736 47–52 6/11/05 CPT No description recorded.
SB71 AGSB71-W-17758 52–57 6/11/05 CPT No description recorded.
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SB71 AGSB71-W-17735 57–62 6/11/05 CPT No description recorded.
SB71 AGSB71-W-17734 62–67 6/11/05 CPT No description recorded.
SB71 AGSB71-W-17733 64–69 6/11/05 CPT No description recorded.
SB71 AGSB71-W-17732 72–77 6/11/05 CPT No description recorded.

SB72 AGSB72-W-17886 59–69 7/12/05 CPT/P Depth to water from TOC = 41.54 ft BGL. Depth of 1-in. well = 66.54 ft BGL.
Sample collected after purging of dry twice with Waterra pump. Collection time
for all aliquots was approximately 45 min.

SB73 AGSB73-W-17792 43–48 6/12/05 CPT No description recorded.
SB73 AGSB73-W-17791 48–53 6/12/05 CPT No description recorded.
SB73 AGSB73-W-17790 53–58 6/12/05 CPT No description recorded.
SB73 AGSB73-W-17722 63–68 6/11/05 CPT Aliquots for VOCs analyses and field measurements. Sample clear with trace of

silt.
SB73 AGSB73-W-17789 63–68 6/12/05 CPT Aliquots for inorganic analyses.

SB75 AGSB75-W-no sample1 41.5–46.5 7/12/05 CPT Interval dry; no sample collected.
SB75 AGSB75-W-no sample2 46.5–51.5 7/12/05 CPT Obstruction at 48 ft BGL; sample not collected.
SB75 AGSB75-W-17891 46.5–51.5 7/13/05 CPT Second push adjacent to obstructed hole. Water had organic blackish appearance.

Sampler noted possibility of former coal pile site next to tracks.
SB75 AGSB75-W-17888 51.5–56.5 7/12/05 CPT Located east of Main Street, south of Kyle Railroad, north of Railroad Avenue at

northwest corner of Co-op building.

SB78 AGSB78-W-17799 47.5–52.5 7/13/05 CPT Series of 0.5-in. temporary wells approximately 25 ft south of Kyle Railroad and
approximately 45 ft north of Co-op scale office. Just south of railroad's sign for
Agra.

SB78 AGSB78-W-17800 52.5–57.5 7/13/05 CPT Series of 0.5-in. temporary wells.
SB78 AGSB78-W-17801 57.5–62.5 7/13/05 CPT Series of 0.5-in. temporary wells.
SB78 AGSB78-W-17802 62.5–67.5 7/13/05 CPT Series of 0.5-in. temporary wells.

SB79 AGSB79-W-17496 50–55 7/14/05 CPT No description recorded.
SB79 AGSB79-W-17727 55–60 7/14/05 CPT Collected with Waterra pump.
SB79 AGSB79-W-17845 60–65 7/14/05 CPT Insufficient water for field measurements. Aliquots collected for VOCs analyses

only.
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SB80 AGSB80-W-17847 50–55 7/14/05 CPT No description recorded.
SB80 AGSB80-W-17843 55–60 7/14/05 CPT No description recorded.
SB80 AGSB80-W-17844 60–64.75 7/14/05 CPT No description recorded.

a Sample types:  CPT, cone penetrometer; CPT/P, piezometer; DW, domestic well; MW, monitoring well; PW, public water supply well.
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TABLE S2.2  Field measurements made during collection of groundwater samples in the 2005
investigation of contaminant sources at Agra, Kansas.

Depth Sample Temperature Conductivity
Location Sample (ft BGL) Date Typea (°C) pH (µS/cm)

Domestic Wells

DW07A AGDW07A-W-04565 50–70 6/2/05 DW 17.3 7.11 1,236
DW98 AGDW98-W-04567 Unknown 6/3/05 DW 14.6 6.92 1,378

KDHE Monitoring Wells

KMW01 AGKMW01-W-04375 43–53 5/18/05 MW 21.9 6.88 773
KMW02 AGKMW02-W-04382 57–97 5/19/05 MW 16.4 7.13 1,029
KMW03 AGKMW03-W-04390 74–89 5/21/05 MW 19.0 7.18 738

MW-1 AGMW1-W-04378 41–51 5/19/05 MW 20.6 7.10 964
MW-2 AGMW2-W-04551 40–60 5/24/05 MW 19.0 7.16 900

MW-B AGMWB-W-04383 39–54 5/19/05 MW 22.7 7.06 1,167
MW-C AGMWC-W-04394 35–55 5/22/05 MW 17.9 7.07 1,340
MW-F AGMWF-W-04553 65–75 5/25/05 MW 18.3 7.21 936
MW-G AGMWG-W-04539 89–99 5/24/05 MW 17.7 7.10 1,054
MW-H AGMWH-W-04557 43–53 5/25/05 MW 18.2 6.99 1,338
MW-I AGMWI-W-04381 36–71 5/19/05 MW 19.5 7.15 799
MW-J AGMWJ-W-04393 56–66 5/21/05 MW 15.0 6.88 1,122
MW-K AGMWK-W-04392 55–65 5/21/05 MW 19.7 7.17 781
MW-L AGMWL-W-04520 70–80 5/22/05 MW 17.7 7.07 1,294
MW-M AGMWM-W-04556 59–69 5/25/05 MW 16.6 7.18 915
MW-N AGMWN-W-17798 80–90 7/12/05 MW 16.8 7.00 1,104
MW-O AGMWO-W-04521 38–58 5/22/05 MW 27.0 7.32 757
MW-P AGMWP-W-17757 35.42–54.92 6/13/05 MW 17.1 7.01 1,052
MW-Q AGMWQ-W-04391 43.28–62.78 5/21/05 MW 20.1 7.18 746
MW-R AGMWR-W-04387 44.45–63.95 5/20/05 MW 21.2 7.26 754

Public Water Supply Wells

PWS-1 AGPW1-W-04606 82–91 6/9/05 PW 16.1 6.91 1,427
PWS-2 AGPW2-W-04607 73–82 6/9/05 PW 14.7 6.87 1,455
PWS-3 AGPWS3-W-04568 65–125 6/3/05 PW 15.1 7.22 651

Existing Argonne Piezometers and Monitoring Wells

SB15 AGSB15-W-04563 98.5–108.5 6/2/05 MW 15.7 7.08 824
SB23S AGSB23S-W-04384 49–55 5/20/05 CPT/P 22.6 6.85 846
SB23 AGSB23-W-04385 100–106 5/20/05 CPT/P 22.6 7.16 764
SB28S AGSB28S-W-04534 59–65 5/23/05 CPT/P 29.2 6.51 1,023
SB28 AGSB28-W-04537 100–106 5/24/05 CPT/P 18.3 7.06 1,152
SB36 AGSB36-W-04566 42.7–62.7 6/2/05 MW 15.8 7.15 993
SB38S AGSB38S-W-04570 57–63 6/3/05 CPT/P 22.3 7.03 932
SB38 AGSB38-W-04571 95–101 6/3/05 CPT/P 16.3 7.03 959
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SB40 AGSB40-W-17461 50–55 6/10/05 CPT 19.3 7.31 1,273
SB40 AGSB40-W-17460 60–65 6/10/05 CPT 19.1 7.19 1,164
SB40 AGSB40-W-17459 70–75 6/10/05 CPT 18.0 7.25 912
SB40 AGSB40-W-17458 80–85 6/10/05 CPT 18.2 7.35 454
SB40 AGSB40-W-17729 100–105 6/11/05 CPT 15.4 7.01 707

SB41 AGSB41-W-04540 48–53 6/9/05 CPT 22.6 7.06 965
SB41 AGSB41-W-04541 58–63 6/9/05 CPT NAb NA NA
SB41 AGSB41-W-04542 63–68 6/9/05 CPT NA NA NA
SB41 AGSB41-W-17749 68–73 6/8/05 CPT 19.8 7.00 893
SB41 AGSB41-W-17748 73–78 6/8/05 CPT 19.9 6.85 910

SB42 AGSB42-W-17868 50–55 7/9/05 CPT 14.4 7.35 931
SB42 AGSB42-W-17841 65–70 7/8/05 CPT NRc 6.92 910
SB42 AGSB42-W-17840 80–85 7/8/05 CPT 20.4 6.36 1,200
SB42 AGSB42-W-17839 95–100 7/8/05 CPT 22.6 6.79 892
SB42 AGSB42-W-17726 110–115 7/7/05 CPT 21.6 6.98 851
SB42 AGSB42-W-17838 125–130 7/7/05 CPT 22.5 7.53 694
SB42 AGSB42-W-17465 140–145 7/7/05 CPT 23.7 7.15 695

SB43 AGSB43-W-17878 42–47 7/11/05 CPT 24.3 7.16 950
SB43 AGSB43-W-17879 47–52 7/11/05 CPT 23.3 7.27 1,017
SB43 AGSB43-W-17880 52–57 7/11/05 CPT 21.4 7.30 1,003
SB43 AGSB43-W-17881 57–62 7/11/05 CPT 23.2 7.44 977
SB43 AGSB43-W-17882 62–67 7/11/05 CPT 21.8 7.27 1,045

SB44 AGSB44-W-17877 53.5–58.5 7/10/05 CPT 26.7 6.66 1,076

SB45 AGSB45-W-17836 44–49 7/8/05 CPT 23.8 7.31 765
SB45 AGSB45-W-17835 49–54 7/7/05 CPT 26.1 7.20 779
SB45 AGSB45-W-17834 54–59 7/7/05 CPT 26.9 7.24 787
SB45 AGSB45-W-17724 59–64 7/7/05 CPT 21.8 6.13 817
SB45 AGSB45-W-17833 64–69 7/7/05 CPT 27.7 7.08 840

SB46 AGSB46-W-17832 45–50 7/6/05 CPT 22.3 7.05 823
SB46 AGSB46-W-17831 50–55 7/6/05 CPT 27.5 7.04 768
SB46 AGSB46-W-17830 55–60 7/6/05 CPT 34.8 6.32 761
SB46 AGSB46-W-17462 60–65 7/6/05 CPT 21.9 6.52 1,037
SB46 AGSB46-W-17829 65–70 7/6/05 CPT 30.3 6.67 864

SB47 AGSB47-W-17764 44.5–49.5 6/11/05 CPT 25.8 7.11 637
SB47 AGSB47-W-17763 49.5–54.5 6/11/05 CPT NA NA NA
SB47 AGSB47-W-17762 54.5–59.5 6/11/05 CPT 24.8 7.28 637
SB47 AGSB47-W-17761 59.5–64.5 6/11/05 CPT 25.8 7.12 798
SB47 AGSB47-W-17760 64.5–69.5 6/11/05 CPT 27.0 7.14 658
SB47 AGSB47-W-17759 67–72 6/11/05 CPT 26.1 7.25 636

SB48 AGSB48-W-17788 45.5–50.5 6/12/05 CPT 22.4 7.15 1,078
SB48 AGSB48-W-17786 50.5–55.5 6/13/05 CPT 23.3 7.09 1,044
SB48 AGSB48-W-17785 55.5–60.5 6/12/05 CPT 19.2 7.37 686



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S2-15

TABLE S2.2  (Cont.)

Depth Sample Temperature Conductivity
Location Sample (ft BGL) Date Typea (°C) pH (µS/cm)

2005 Cone Penetrometer Locations  (Cont.)

SB48 AGSB48-W-17784 60.5–65.5 6/12/05 CPT 17.8 7.01 1,004
SB48 AGSB48-W-17783 65.5–70.5 6/12/05 CPT 18.8 6.97 970

SB49 AGSB49-W-17756 43–48 6/13/05 CPT 19.7 7.33 967
SB49 AGSB49-W-17755 48–53 6/13/05 CPT NA NA NA
SB49 AGSB49-W-17754 53–58 6/13/05 CPT NA NA NA
SB49 AGSB49-W-04609 58–63 6/13/05 CPT 16.7 7.34 1,240
SB49 AGSB49-W-17794 63–68 6/13/05 CPT 16.3 7.04 1,252
SB49 AGSB49-W-17793 68–73 6/13/05 CPT 14.5 6.93 1,042

SB50 AGSB50-W-17825 45.5–50.5 6/13/05 CPT 17.3 7.05 1,202
SB50 AGSB50-W-17824 50.5–55.5 6/13/05 CPT 16.1 6.97 1,380
SB50 AGSB50-W-17753 55.5–60.5 6/13/05 CPT 18.2 7.33 1,072
SB50 AGSB50-W-17823 60.5–65.5 6/13/05 CPT 22.6 7.06 1,041

SB51 AGSB51-W-17631 46–51 5/23/05 CPT 23.0 6.93 968
SB51 AGSB51-W-04536 51–56 5/24/05 CPT 23.8 6.91 816
SB51 AGSB51-W-17630 56–61 5/23/05 CPT 20.3 6.98 1,076
SB51 AGSB51-W-17628 61–66 5/23/05 CPT 19.1 7.19 1,010

SB52 AGSB52-W-04526 44–49 5/22/05 CPT NA NA NA
SB52 AGSB52-W-04525 49–54 5/22/05 CPT NA NA NA
SB52 AGSB52-W-04524 54–59 5/22/05 CPT NA NA NA
SB52 AGSB52-W-04523 59–64 5/22/05 CPT NA NA NA
SB52 AGSB52-W-04522 63.45–68.45 5/22/05 CPT NA NA NA

SB53 AGSB53-W-04511 48–53 5/21/05 CPT 20.3 6.65 1,258
SB53 AGSB53-W-17573 53–58 5/20/05 CPT 19.9 6.58 1,656
SB53 AGSB53-W-04388 58–63 5/20/05 CPT NA NA NA
SB53 AGSB53-W-17556 63–68 5/20/05 CPT 21.2 6.73 960

SB54 AGSB54-W-04586 45–50 6/9/05 CPT NA NA NA
SB54 AGSB54-W-04587 50–55 6/9/05 CPT NA NA NA
SB54 AGSB54-W-04588 55–60 6/9/05 CPT 23.7 7.07 1,090
SB54 AGSB54-W-17493 60–65 6/8/05 CPT 20.3 6.94 937

SB55 AGSB55-W-17686 45–50 6/3/05 CPT 16.2 7.23 863
SB55 AGSB55-W-17684 53–58 6/3/05 CPT 17.1 7.33 805
SB55 AGSB55-W-17687 61–66 6/3/05 CPT 18.1 7.27 823
SB55 AGSB55-W-17683 69–74 6/3/05 CPT 16.2 7.31 768
SB55 AGSB55-W-17682 77–82 6/2/05 CPT 17.6 7.36 701
SB55 AGSB55-W-17688 85–90 6/3/05 CPT 17.5 7.29 681

SB56 AGSB56-W-17652 48–53 5/25/05 CPT 18.1 7.25 1000
SB56 AGSB56-W-17656 58–63 5/26/05 CPT 13.6 7.34 1009
SB56 AGSB56-W-17654 68–73 5/25/05 CPT 17.2 7.30 856
SB56 AGSB56-W-17651 78–83 5/25/05 CPT 16.9 7.34 812
SB56 AGSB56-W-17657 90–95 5/26/05 CPT 14.5 7.26 824
SB56 AGSB56-W-17655 102–107 5/25/05 CPT 16.8 7.29 778
SB56 AGSB56-W-17649 112–117 5/25/05 CPT 17.8 7.40 599



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S2-16

TABLE S2.2  (Cont.)

Depth Sample Temperature Conductivity
Location Sample (ft BGL) Date Typea (°C) pH (µS/cm)

2005 Cone Penetrometer Locations  (Cont.)

SB58 AGSB58-W-17618 48–53 5/22/05 CPT 20.7 6.85 1,502
SB58 AGSB58-W-04528 53–58 5/23/05 CPT 17.8 6.46 1,368
SB58 AGSB58-W-04529 58–63 5/23/05 CPT 16.9 6.70 1,108
SB58 AGSB58-W-04530 63–68 5/23/05 CPT 17.1 6.45 853

SB59 AGSB59-W-04595 45–50 6/7/05 CPT 28.1 6.90 2,660
SB59 AGSB59-W-17479 52–57 6/6/05 CPT 20.9 6.53 1,152
SB59 AGSB59-W-17478 59–64 6/6/05 CPT 19.8 7.10 1,244
SB59 AGSB59-W-04596 66–71 6/7/05 CPT 28.2 7.08 1,137
SB59 AGSB59-W-04597 73–78 6/7/05 CPT 32.5 7.12 1,034

SB60 AGSB60-W-17728 41–46 6/10/05 CPT 20.7 7.28 1,214
SB60 AGSB60-W-04548 46–51 6/10/05 CPT 19.3 7.30 929
SB60 AGSB60-W-04547 51–56 6/10/05 CPT 17.3 7.30 893
SB60 AGSB60-W-04546 56–61 6/10/05 CPT 17.0 7.07 789
SB60 AGSB60-W-04545 62–67 6/10/05 CPT 18.4 6.92 868

SB61 AGSB61-W-17710 60–65 6/5/05 CPT 19.9 6.98 1,876
SB61 AGSB61-W-17708 72–77 6/5/05 CPT 17.4 6.92 1,306
SB61 AGSB61-W-17712 81–86 6/5/05 CPT 18.9 7.19 905
SB61 AGSB61-W-17709 91–96 6/5/05 CPT 19.1 7.13 959
SB61 AGSB61-W-17706 102–107 6/4/05 CPT 20.1 6.52 657

SB62 AGSB62-W-17647 45–50 5/25/05 CPT 17.8 7.33 936
SB62 AGSB62-W-17646 50–55 5/24/05 CPT 21.7 7.16 884
SB62 AGSB62-W-04554 55–60 5/25/05 CPT 23.0 7.45 889
SB62 AGSB62-W-04555 60–65 5/25/05 CPT 21.8 7.46 846

SB63 AGSB63-W-04377 42.9–47.9 5/19/05 CPT NA NA NA
SB63 AGSB63-W-17539 48.2–53.2 5/18/05 CPT 22.4 6.77 848
SB63 AGSB63-W-04376 52.9–57.9 5/19/05 CPT 18.0 6.99 900
SB63 AGSB63-W-17542 53.2–58.2 5/18/05 CPT 28.4 NR 1251

SB64 AGSB64-W-04604 42.7–47.7 6/9/05 CPT NA NA NA
SB64 AGSB64-W-04603 47.7–52.7 6/7/05 CPT 31.9 7.01 2760
SB64 AGSB64-W-04601 52.7–57.7 6/7/05 CPT NA NA NA
SB64 AGSB64-W-04600 57.7–62.7 6/7/05 CPT 31.1 7.21 1936
SB64 AGSB64-W-04602 62.7–67.7 6/7/05 CPT 29.6 7.02 2310

SB65 AGSB65-W-04592 50–55 6/6/05 CPT 24.5 7.11 1405
SB65 AGSB65-W-04591 56–61 6/6/05 CPT 22.2 7.11 1305
SB65 AGSB65-W-04590 62–67 6/6/05 CPT 24.1 7.29 1218
SB65 AGSB65-W-17718 68–73 6/5/05 CPT 19.0 6.80 970

SB66 AGSB66-W-04583 48–55 6/9/05 CPT 18.9 7.06 1,145
SB66 AGSB66-W-17739 58–63 6/8/05 CPT 18.3 6.79 902
SB66 AGSB66-W-17738 78–83 6/7/05 CPT 20.3 6.94 937
SB66 AGSB66-W-17492 88–93 6/7/05 CPT 21.4 6.78 942
SB66 AGSB66-W-04582 98–103 6/9/05 CPT 18.9 7.11 779
SB66 AGSB66-W-04581 106–111 6/9/05 CPT 20.6 6.97 764
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TABLE S2.2  (Cont.)

Depth Sample Temperature Conductivity
Location Sample (ft BGL) Date Typea (°C) pH (µS/cm)

2005 Cone Penetrometer Locations  (Cont.)

SB67 AGSB67-W-17884 46.5–51.5 7/12/05 CPT NA NA NA
SB67 AGSB67-W-17883 51.5–56.5 7/12/05 CPT NA NA NA
SB67 AGSB67-W-17804 56.5–61.5 7/13/05 CPT 24.8 7.00 946

SB68 AGSB68-W-17869 44–49 7/10/05 CPT 25.6 6.66 966
SB68 AGSB68-W-17870 49–54 7/10/05 CPT 22.7 6.86 1,183
SB68 AGSB68-W-17871 54–59 7/10/05 CPT 20.6 6.98 1,176
SB68 AGSB68-W-17872 59–64 7/10/05 CPT 20.2 7.20 1,124

SB69 AGSB69-W-17851 49–54 7/8/05 CPT 21.0 7.28 1,306
SB69 AGSB69-W-17850 54–59 7/8/05 CPT 19.1 7.19 978
SB69 AGSB69-W-17849 59–64 7/8/05 CPT 18.5 7.14 1,149

SB70 AGSB70-W-17873 40–45 7/11/05 CPT NA NA NA
SB70 AGSB70-W-17874 45–50 7/11/05 CPT 22.0 6.62 1,527
SB70 AGSB70-W-17875 55–60 7/11/05 CPT 20.5 6.89 1,120
SB70 AGSB70-W-17876 60–65 7/11/05 CPT 23.4 7.01 1,134

SB71 AGSB71-W-17736 47–52 6/11/05 CPT NA NA NA
SB71 AGSB71-W-17758 52–57 6/11/05 CPT 17.3 7.12 729
SB71 AGSB71-W-17735 57–62 6/11/05 CPT 17.0 7.12 809
SB71 AGSB71-W-17734 62–67 6/11/05 CPT 17.8 7.23 769
SB71 AGSB71-W-17733 64–69 6/11/05 CPT 18.9 6.30 812
SB71 AGSB71-W-17732 72–77 6/11/05 CPT 17.7 7.07 765

SB72 AGSB72-W-17886 59–69 7/12/05 CPT/P 25.8 7.09 862

SB73 AGSB73-W-17792 43–48 6/12/05 CPT 17.0 7.03 1,389
SB73 AGSB73-W-17791 48–53 6/12/05 CPT 19.6 7.23 926
SB73 AGSB73-W-17790 53–58 6/12/05 CPT NA NA NA
SB73 AGSB73-W-17722 63–68 6/11/05 CPT 19.8 6.88 873

SB75 AGSB75-W-17891 46.5–51.5 7/13/05 CPT 26.7 7.33 1,328
SB75 AGSB75-W-17888 51.5–56.5 7/12/05 CPT 20.0 7.13 1,090

SB78 AGSB78-W-17799 47.5–52.5 7/13/05 CPT 19.6 6.95 845
SB78 AGSB78-W-17800 52.5–57.5 7/13/05 CPT 21.4 NR 924
SB78 AGSB78-W-17801 57.5–62.5 7/13/05 CPT 18.7 7.07 929
SB78 AGSB78-W-17802 62.5–67.5 7/13/05 CPT 18.2 7.23 827

SB79 AGSB79-W-17496 50–55 7/14/05 CPT 16.4 6.89 1,005
SB79 AGSB79-W-17727 55–60 7/14/05 CPT 16.9 6.92 990
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TABLE S2.2  (Cont.)

Depth Sample Temperature Conductivity
Location Sample (ft BGL) Date Typea (°C) pH (µS/cm)

2005 Cone Penetrometer Locations  (Cont.)

SB80 AGSB80-W-17847 50–55 7/14/05 CPT 18.6 6.86 996
SB80 AGSB80-W-17843 55–60 7/14/05 CPT 19.6 6.79 1069
SB80 AGSB80-W-17844 60–64.75 7/14/05 CPT 17.8 6.80 1036

a Sample types:  CPT, cone penetrometer; CPT/P, piezometer; DW, domestic well; MW, monitoring well; PW, public
water supply well.

b NA, not analyzed.

c NR, not recorded.
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TABLE S2.3  Results of organic analyses on groundwater samples collected during the 2005
investigation of contaminant sources at Agra, Kansas.a

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

Domestic Wells

DW07A AGDW07A-W-04565 50–70 DW 6/2/05 NDc ND ND
DW98 AGDW98-W-04567 Unknown DW 6/3/05 0.3 Jd 0.2 J ND

KDHE Monitoring Wells

KMW01 AGKMW01-W-04375 43–53 MW 5/18/05 54.4 2.7 ND
KMW02 AGKMW02-W-04382 57–97 MW 5/19/05 0.4 J 0.3 J ND
KMW03 AGKMW03-W-04390 74–89 MW 5/21/05 ND ND ND

MW-1 AGMW1-W-04378 41–51 MW 5/19/05 0.5 J ND ND
MW-2 AGMW2-W-04551 40–60 MW 5/24/05 59 2.4 ND

MW-B AGMWB-W-04383 39–54 MW 5/19/05 ND 0.3 J ND
MW-C AGMWC-W-04394 35–55 MW 5/22/05 ND ND ND
MW-F AGMWF-W-04553 65–75 MW 5/25/05 445 4.4 ND
MW-G AGMWG-W-04539 89–99 MW 5/24/05 25 2.3 ND
MW-H AGMWH-W-04557 43–53 MW 5/25/05 ND 0.7 J ND
MW-I AGMWI-W-04381 36–71 MW 5/19/05 0.2 J ND ND
MW-J AGMWJ-W-04393 56–66 MW 5/21/05 13 ND ND
MW-K AGMWK-W-04392 55–65 MW 5/21/05 ND ND ND
MW-L AGMWL-W-04520 70–80 MW 5/22/05 64 1.7 ND
MW-M AGMWM-W-04556 59–69 MW 5/25/05 112 1.9 ND
MW-N AGMWN-W-17798 80–90 MW 7/12/05 ND ND ND
MW-O AGMWO-W-04521 38–58 MW 5/22/05 0.9 J ND ND
MW-P AGMWP-W-17757 35.42–54.92 MW 6/13/05 423 3.5 ND
MW-Q AGMWQ-W-04391 43.28–62.78 MW 5/21/05 0.5 J ND ND
MW-R AGMWR-W-04387 44.45–63.95 MW 5/20/05 ND ND ND

Public Water Supply Wells

PWS-1 AGPW1-W-04606 82–91 PW 6/9/05 0.6 J 3.5 ND
PWS-2 AGPW2-W-04607 73–82 PW 6/9/05 ND 3.4 ND
PWS-3 AGPWS3-W-04568 65–125 PW 6/3/05 ND ND ND

Existing Argonne Piezometers and Monitoring Wells

SB15 AGSB15-W-04563 98.5–108.5 MW 6/2/05 23 1.4 ND
SB23S AGSB23S-W-04384 49–55 CPT/P 5/20/05 1.5 ND ND
SB23 AGSB23-W-04385 100–106 CPT/P 5/20/05 0.7 J ND ND
SB28S AGSB28S-W-04534 59–65 CPT/P 5/23/05 ND ND ND
SB28 AGSB28-W-04537 100–106 CPT/P 5/24/05 ND ND ND
SB36 AGSB36-W-04566 42.7–62.7 MW 6/2/05 5.1 0.4 J ND
SB38S AGSB38S-W-04570 57–63 CPT/P 6/3/05 37 0.7 J ND
SB38 AGSB38-W-04571 95–101 CPT/P 6/3/05 57 1.0 ND
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TABLE S2.3 (Cont.)

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

2005 Cone Penetrometer Locations

SB40 AGSB40-W-17461 50–55 CPT 6/10/05 595 7.8 ND
SB40 AGSB40-W-17460 60–65 CPT 6/10/05 297 37 ND
SB40 AGSB40-W-17459 70–75 CPT 6/10/05 301 7.1 ND
SB40 AGSB40-W-17458 80–85 CPT 6/10/05 74 5.5 ND
SB40 AGSB40-W-17729 100–105 CPT 6/11/05 164 21 ND

SB41 AGSB41-W-04540 48–53 CPT 6/9/05 50 1.4 ND
SB41 AGSB41-W-04541 58–63 CPT 6/9/05 43 5.4 ND
SB41 AGSB41-W-04542 63–68 CPT 6/9/05 78 2.3 ND
SB41 AGSB41-W-17749 68–73 CPT 6/8/05 94 2.2 ND
SB41 AGSB41-W-17748 73–78 CPT 6/8/05 105 1.6 ND

SB42 AGSB42-W-17868 50–55 CPT 7/9/05 43 1.3 ND
SB42 AGSB42-W-17841 65–70 CPT 7/8/05 60 1.3 ND
SB42 AGSB42-W-17840 80–85 CPT 7/8/05 0.8 J ND ND
SB42 AGSB42-W-17839 95–100 CPT 7/8/05 ND ND ND
SB42 AGSB42-W-17726 110–115 CPT 7/7/05 ND ND ND
SB42 AGSB42-W-17838 125–130 CPT 7/7/05 ND ND ND
SB42 AGSB42-W-17465 140–145 CPT 7/7/05 0.2 J ND ND

SB43 AGSB43-W-17878 42–47 CPT 7/11/05 3.2 0.8 J ND
SB43 AGSB43-W-17879 47–52 CPT 7/11/05 1.7 0.3 J ND
SB43 AGSB43-W-17880 52–57 CPT 7/11/05 0.8 J ND ND
SB43 AGSB43-W-17881 57–62 CPT 7/11/05 0.4 J ND ND
SB43 AGSB43-W-17882 62–67 CPT 7/11/05 0.5 J ND ND

SB44 AGSB44-W-17877 53.5–58.5 CPT 7/10/05 ND ND ND

SB45 AGSB45-W-17836 44–49 CPT 7/8/05 0.3 J 0.2 J ND
SB45 AGSB45-W-17835 49–54 CPT 7/7/05 ND ND ND
SB45 AGSB45-W-17834 54–59 CPT 7/7/05 ND ND ND
SB45 AGSB45-W-17724 59–64 CPT 7/7/05 ND ND ND
SB45 AGSB45-W-17833 64–69 CPT 7/7/05 ND ND ND

SB46 AGSB46-W-17832 45–50 CPT 7/6/05 1710 49 ND
SB46 AGSB46-W-17831 50–55 CPT 7/6/05 35 2.1 ND
SB46 AGSB46-W-17830 55–60 CPT 7/6/05 65 4.6 ND
SB46 AGSB46-W-17462 60–65 CPT 7/6/05 2.0 0.4 J ND
SB46 AGSB46-W-17829 65–70 CPT 7/6/05 2.0 0.4 J ND

SB47 AGSB47-W-17764 44.5–49.5 CPT 6/11/05 0.4 J ND ND
SB47 AGSB47-W-17763 49.5–54.5 CPT 6/11/05 ND ND ND
SB47 AGSB47-W-17762 54.5–59.5 CPT 6/11/05 0.9 J ND ND
SB47 AGSB47-W-17761 59.5–64.5 CPT 6/11/05 0.3 J ND ND
SB47 AGSB47-W-17760 64.5–69.5 CPT 6/11/05 0.3 J ND ND
SB47 AGSB47-W-17759 67–72 CPT 6/11/05 ND ND ND
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TABLE S2.3 (Cont.)

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

2005 Cone Penetrometer Locations (Cont.)

SB48 AGSB48-W-17788 45.5–50.5 CPT 6/12/05 35 1.4 ND
SB48 AGSB48-W-17786 50.5–55.5 CPT 6/13/05 8.5 1.1 ND
SB48 AGSB48-W-17785 55.5–60.5 CPT 6/12/05 23 1.7 ND
SB48 AGSB48-W-17784 60.5–65.5 CPT 6/12/05 76 2.8 ND
SB48 AGSB48-W-17783 65.5–70.5 CPT 6/12/05 2.3 1.0 ND

SB49 AGSB49-W-17756 43–48 CPT 6/13/05 2.0 ND ND
SB49 AGSB49-W-17755 48–53 CPT 6/13/05 731 5.5 ND
SB49 AGSB49-W-17754 53–58 CPT 6/13/05 228 2.3 ND
SB49 AGSB49-W-04609 58–63 CPT 6/13/05 428 4.5 ND
SB49 AGSB49-W-17794 63–68 CPT 6/13/05 287 3.2 ND
SB49 AGSB49-W-17793 68–73 CPT 6/13/05 2.9 ND ND

SB50 AGSB50-W-17825 45.5–50.5 CPT 6/13/05 ND ND ND
SB50 AGSB50-W-17824 50.5–55.5 CPT 6/13/05 ND ND ND
SB50 AGSB50-W-17753 55.5–60.5 CPT 6/13/05 ND ND ND
SB50 AGSB50-W-17823 60.5–65.5 CPT 6/13/05 ND ND ND

SB51 AGSB51-W-17631 46–51 CPT 5/23/05 9.6 0.3 J ND
SB51 AGSB51-W-04536 51–56 CPT 5/24/05 10 0.5 J ND
SB51 AGSB51-W-17630 56–61 CPT 5/23/05 9.1 ND ND
SB51 AGSB51-W-17628 61–66 CPT 5/23/05 6.4 ND ND

SB52 AGSB52-W-04526 44–49 CPT 5/22/05 ND ND ND
SB52 AGSB52-W-04525 49–54 CPT 5/22/05 0.4 J ND ND
SB52 AGSB52-W-04524 54–59 CPT 5/22/05 0.7 J 0.3 J ND
SB52 AGSB52-W-04523 59–64 CPT 5/22/05 ND ND ND
SB52 AGSB52-W-04522 63.45–68.45 CPT 5/22/05 ND ND ND

SB53 AGSB53-W-04511 48–53 CPT 5/21/05 294 18 3.0
SB53 AGSB53-W-17573 53–58 CPT 5/20/05 168 11 ND
SB53 AGSB53-W-04388 58–63 CPT 5/20/05 350 14 1.3
SB53 AGSB53-W-17556 63–68 CPT 5/20/05 5.4 0.9 J ND

SB54 AGSB54-W-04586 45–50 CPT 6/9/05 1.4 0.4 J ND
SB54 AGSB54-W-04587 50–55 CPT 6/9/05 ND ND ND
SB54 AGSB54-W-04588 55–60 CPT 6/9/05 0.8 J ND ND
SB54 AGSB54-W-17493 60–65 CPT 6/8/05 ND ND ND

SB55 AGSB55-W-17686 45–50 CPT 6/3/05 ND ND ND
SB55 AGSB55-W-17684 53–58 CPT 6/3/05 ND ND ND
SB55 AGSB55-W-17687 61–66 CPT 6/3/05 ND ND ND
SB55 AGSB55-W-17683 69–74 CPT 6/3/05 ND ND ND
SB55 AGSB55-W-17682 77–82 CPT 6/2/05 ND ND ND
SB55 AGSB55-W-17688 85–90 CPT 6/3/05 ND ND ND
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TABLE S2.3 (Cont.)

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

2005 Cone Penetrometer Locations (Cont.)

SB56 AGSB56-W-17652 48–53 CPT 5/25/05 ND ND ND
SB56 AGSB56-W-17656 58–63 CPT 5/26/05 ND ND ND
SB56 AGSB56-W-17654 68–73 CPT 5/25/05 ND ND ND
SB56 AGSB56-W-17651 78–83 CPT 5/25/05 ND ND ND
SB56 AGSB56-W-17657 90–95 CPT 5/26/05 ND ND ND
SB56 AGSB56-W-17655 102–107 CPT 5/25/05 ND ND ND
SB56 AGSB56-W-17649 112–117 CPT 5/25/05 ND ND ND

SB58 AGSB58-W-17618 48–53 CPT 5/22/05 3.0 0.6 J ND
SB58 AGSB58-W-04528 53–58 CPT 5/23/05 1.4 0.6 J ND
SB58 AGSB58-W-04529 58–63 CPT 5/23/05 1.3 0.2 J ND
SB58 AGSB58-W-04530 63–68 CPT 5/23/05 0.7 J ND ND

SB59 AGSB59-W-04595 45–50 CPT 6/7/05 1506 23 ND
SB59 AGSB59-W-17479 52–57 CPT 6/6/05 487 18 ND
SB59 AGSB59-W-17478 59–64 CPT 6/6/05 173 3.8 0.6 J
SB59 AGSB59-W-04596 66–71 CPT 6/7/05 82 2.6 ND
SB59 AGSB59-W-04597 73–78 CPT 6/7/05 27 2.4 ND

SB60 AGSB60-W-17728 41–46 CPT 6/10/05 0.4 J 0.5 J ND
SB60 AGSB60-W-04548 46–51 CPT 6/10/05 ND ND ND
SB60 AGSB60-W-04547 51–56 CPT 6/10/05 ND ND ND
SB60 AGSB60-W-04546 56–61 CPT 6/10/05 ND ND ND
SB60 AGSB60-W-04545 62–67 CPT 6/10/05 ND ND ND

SB61 AGSB61-W-17710 60–65 CPT 6/5/05 26 16 ND
SB61 AGSB61-W-17708 72–77 CPT 6/5/05 1.4 1.3 ND
SB61 AGSB61-W-17712 81–86 CPT 6/5/05 ND ND ND
SB61 AGSB61-W-17709 91–96 CPT 6/5/05 3.7 2.0 ND
SB61 AGSB61-W-17706 102–107 CPT 6/4/05 ND ND ND

SB62 AGSB62-W-17647 45–50 CPT 5/25/05 31 5.7 ND
SB62 AGSB62-W-17646 50–55 CPT 5/24/05 10 1.0 ND
SB62 AGSB62-W-04554 55–60 CPT 5/25/05 1.5 0.4 J ND
SB62 AGSB62-W-04555 60–65 CPT 5/25/05 0.5 J 0.4 J ND

SB63 AGSB63-W-04377 42.9–47.9 CPT 5/19/05 1.1 1.1 ND
SB63 AGSB63-W-17539 48.2–53.2 CPT 5/18/05 0.5 J ND ND
SB63 AGSB63-W-04376 52.9–57.9 CPT 5/19/05 0.2 J ND ND
SB63 AGSB63-W-17542 53.2–58.2 CPT 5/18/05 0.5 J ND ND

SB64 AGSB64-W-04604 42.7–47.7 CPT 6/9/05 1399 Ce 49 ND
SB64 AGSB64-W-04603 47.7–52.7 CPT 6/7/05 6413 49 0.9 J
SB64 AGSB64-W-04601 52.7–57.7 CPT 6/7/05 4034 31 0.7 J
SB64 AGSB64-W-04600 57.7–62.7 CPT 6/7/05 1026 31 1.1
SB64 AGSB64-W-04602 62.7–67.7 CPT 6/7/05 2686 66 0.9 J
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TABLE S2.3 (Cont.)

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

2005 Cone Penetrometer Locations (Cont.)

SB65 AGSB65-W-04592 50–55 CPT 6/6/05 9.4 0.6 J ND
SB65 AGSB65-W-04591 56–61 CPT 6/6/05 8.1 0.4 J ND
SB65 AGSB65-W-04590 62–67 CPT 6/6/05 5.4 0.3 J ND
SB65 AGSB65-W-17718 68–73 CPT 6/5/05 ND ND ND

SB66 AGSB66-W-04583 48–55 CPT 6/9/05 ND ND ND
SB66 AGSB66-W-17739 58–63 CPT 6/8/05 ND ND ND
SB66 AGSB66-W-17738 78–83 CPT 6/7/05 ND ND ND
SB66 AGSB66-W-17492 88–93 CPT 6/7/05 0.5 J ND ND
SB66 AGSB66-W-04582 98–103 CPT 6/9/05 ND ND ND
SB66 AGSB66-W-04581 106–111 CPT 6/9/05 ND ND ND

SB67 AGSB67-W-17884 46.5–51.5 CPT 7/12/05 57 3.0 ND
SB67 AGSB67-W-17883 51.5–56.5 CPT 7/12/05 35 2.3 ND
SB67 AGSB67-W-17804 56.5–61.5 CPT 7/13/05 22 3.8 ND

SB68 AGSB68-W-17869 44–49 CPT 7/10/05 6.0 0.4 J ND
SB68 AGSB68-W-17870 49–54 CPT 7/10/05 ND ND ND
SB68 AGSB68-W-17871 54–59 CPT 7/10/05 0.2 J ND ND
SB68 AGSB68-W-17872 59–64 CPT 7/10/05 ND ND ND

SB69 AGSB69-W-17851 49–54 CPT 7/8/05 0.5 J ND ND
SB69 AGSB69-W-17850 54–59 CPT 7/8/05 1.0 ND ND
SB69 AGSB69-W-17849 59–64 CPT 7/8/05 ND ND ND

SB70 AGSB70-W-17873 40–45 CPT 7/11/05 ND ND ND
SB70 AGSB70-W-17874 45–50 CPT 7/11/05 ND ND ND
SB70 AGSB70-W-17875 55–60 CPT 7/11/05 0.2 J ND ND
SB70 AGSB70-W-17876 60–65 CPT 7/11/05 0.5 J ND ND

SB71 AGSB71-W-17736 47–52 CPT 6/11/05 2.1 0.7 J ND
SB71 AGSB71-W-17758 52–57 CPT 6/11/05 0.2 J ND ND
SB71 AGSB71-W-17735 57–62 CPT 6/11/05 0.9 J ND ND
SB71 AGSB71-W-17734 62–67 CPT 6/11/05 ND ND ND
SB71 AGSB71-W-17733 64–69 CPT 6/11/05 ND ND ND
SB71 AGSB71-W-17732 72–77 CPT 6/11/05 ND ND ND

SB72 AGSB72-W-17886 59–69 CPT/P 7/12/05 0.7 J 0.2 J ND

SB73 AGSB73-W-17792 43–48 CPT 6/12/05 11 2.6 ND
SB73 AGSB73-W-17791 48–53 CPT 6/12/05 9.0 1.0 ND
SB73 AGSB73-W-17790 53–58 CPT 6/12/05 16 2.3 ND
SB73 AGSB73-W-17722 63–68 CPT 6/11/05 ND ND ND

SB75 AGSB75-W-17891 46.5–51.5 CPT 7/13/05 ND ND ND
SB75 AGSB75-W-17888 51.5–56.5 CPT 7/12/05 ND ND ND
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TABLE S2.3 (Cont.)

Concentration (µg/L)

Depth Sample Sample
Carbon
Tetra- Chloro- 1,2-Dichloro-

Location Sample (ft BGL) Typeb Date chloride form ethane

2005 Cone Penetrometer Locations (Cont.)

SB78 AGSB78-W-17799 47.5–52.5 CPT 7/13/05 0.6 J 0.3 J ND
SB78 AGSB78-W-17800 52.5–57.5 CPT 7/13/05 1.4 0.7 J ND
SB78 AGSB78-W-17801 57.5–62.5 CPT 7/13/05 0.9 J 0.6 J ND
SB78 AGSB78-W-17802 62.5–67.5 CPT 7/13/05 0.2 J ND ND

SB79 AGSB79-W-17496 50–55 CPT 7/14/05 13 1.3 ND
SB79 AGSB79-W-17727 55–60 CPT 7/14/05 10 0.6 J ND
SB79 AGSB79-W-17845 60–65 CPT 7/14/05 3.0 0.7 J ND

SB80 AGSB80-W-17847 50–55 CPT 7/14/05 13 0.6 J ND
SB80 AGSB80-W-17843 55–60 CPT 7/14/05 9.7 1.1 ND
SB80 AGSB80-W-17844 60–64.75 CPT 7/14/05 4.9 3.8 ND

a Methylene chloride was not detected in any of these samples at a method detection limit of 0.1 µg/L.

b Sample types:  CPT, cone penetrometer; CPT/P, piezometer; DW, domestic well; MW, monitoring well; PW,
public water supply well.

c ND, contaminant not detected at the instrument detection limit of 0.1 µg/L.

d Qualifier J, estimated concentration below the quantitation limit of 1.0 µg/L.

e Qualifier C, estimated result outside the calibration range for the analysis.
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TABLE S2.4  Results of inorganic analyses on groundwater samples collected during the 2005 investigation of contaminant sources
at Agra, Kansas.

Concentration (mg/L)

Depth Sample Total
Location Sample (ft BGL) Date  Typea Alkalinity Aluminum Calcium Chloride Iron Magnesium Manganese Nitrate

DW07A AGDW07A-W-04565 50–70 6/2/05 DW 225 < 0.2 190 220 < 0.1 26 < 0.015 8.24
DW98 AGDW98-W-04567 Unknown 6/3/05 DW 312 < 0.2 188 127 < 0.1 27 < 0.015 28.2
KMW01 AGKMW01-W-04375 43–53 5/18/05 MW 235 < 0.2 126 84 < 0.1 19 < 0.015 6.73
KMW02 AGKMW02-W-04382 57–97 5/19/05 MW 255 < 0.2 128 73 < 0.1 18 < 0.015 20.7
KMW03 AGKMW03-W-04390 74–89 5/21/05 MW 80.8 < 0.2 117 65 < 0.1 20 < 0.015 6.14
MW-1 AGMW1-W-04378 41–51 5/19/05 MW 242 < 0.2 142 96 < 0.1 19 < 0.015 10.1
MW-2 AGMW2-W-04551 40–60 5/24/05 MW 236 < 0.2 126 84 < 0.1 20 < 0.015 7.71
MW-B AGMWB-W-04383 39–54 5/19/05 MW 290 < 0.2 167 138 < 0.1 26 < 0.015 13.9
MW-C AGMWC-W-04394 35–55 5/22/05 MW 39.4 < 0.2 169 175 < 0.1 24 < 0.015 11.3
MW-F AGMWF-W-04553 65–75 5/25/05 MW 226 < 0.2 136 76 < 0.1 21 < 0.015 21.9
MW-G AGMWG-W-04539 89–99 5/24/05 MW 235 < 0.2 156 61 < 0.1 18 < 0.015 29.6
MW-H AGMWH-W-04557 43–53 5/25/05 MW 296 < 0.2 174 132 < 0.1 25 0.113 7.28
MW-I AGMWI-W-04381 36–71 5/19/05 MW 223 < 0.2 124 62 < 0.1 19 0.018 6.47
MW-J AGMWJ-W-04393 56–66 5/21/05 MW 207 < 0.2 169 121 < 0.1 26 < 0.015 25.3
MW-K AGMWK-W-04392 55–65 5/21/05 MW 220 < 0.2 123 86 < 0.1 20 < 0.015 5.82
MW-L AGMWL-W-04520 70–80 5/22/05 MW 233 < 0.2 215 108 < 0.1 21 < 0.015 37.2
MW-M AGMWM-W-04556 59–69 5/25/05 MW 227 < 0.2 122 67 < 0.1 21 < 0.015 16.2
MW-O AGMWO-W-04521 38–58 5/22/05 MW 218 < 0.2 130 86 < 0.1 19 < 0.015 7.67
MW-P AGMWP-W-04544 35.42–54.92 6/10/05 MW 208 < 0.2 152 104 < 0.1 22 < 0.015 13.9
MW-Q AGMWQ-W-04391 43.28–62.78 5/21/05 MW 210 < 0.2 121 72 < 0.1 19 < 0.015 4.36
MW-R AGMWR-W-04387 44.45–63.95 5/20/05 MW 211 < 0.2 120 74 < 0.1 19 < 0.015 5.53
PWS-1 AGPW1-W-04606 82–91 6/9/05 PW 325 < 0.2 231 118 < 0.1 22 < 0.015 10.6
PWS-2 AGPW2-W-04607 73–82 6/9/05 PW 325 < 0.2 230 118 < 0.1 24 < 0.015 9.63
PWS-3 AGPWS3-W-04568 65–125 6/3/05 PW 231 < 0.2 107 47 < 0.1 15 < 0.015 3.03
SB15 AGSB15-W-04563 98.5–108.5 6/2/05 MW 227 < 0.2 124 66 < 0.1 15 < 0.015 5.60
SB23S AGSB23S-W-04384 49–55 5/20/05 CPT/P 276 < 0.2 131 68 < 0.1 17 < 0.015 7.00
SB23 AGSB23-W-04385 100–106 5/20/05 CPT/P 117 < 0.2 127 55 < 0.1 17 0.038 3.85
SB28 AGSB28-W-04537 100–106 5/24/05 CPT/P 309 < 0.2 179 112 < 0.1 26 < 0.015 11.4
SB36 AGSB36-W-04566 42.7–62.7 6/2/05 MW 255 < 0.2 146 80 < 0.1 20 < 0.015 17.5
SB38 AGSB38-W-04571 95–101 6/3/05 CPT 228 < 0.2 148 103 < 0.1 20 < 0.015 10.7
SB40 AGSB40-W-17729 100–105 6/11/05 CPT 241 < 0.2 103 58 < 0.1 16 0.054 7.58
SB41 AGSB41-W-04540 48–53 6/9/05 CPT 224 < 0.2 145 83 < 0.1 20 < 0.015 15.8
SB41 AGSB41-W-04541 58–63 6/9/05 CPT 204 < 0.2 128 76 < 0.1 19 0.038 15.3
SB41 AGSB41-W-04542 63–68 6/9/05 CPT 221 < 0.2 132 63 < 0.1 19 < 0.015 14.0
SB45 AGSB45-W-17833 64–69 7/7/05 CPT 220 < 0.2 114 86 < 0.1 19 < 0.015 7.36
SB46 AGSB46-W-17829 65–70 7/6/05 CPT 204 < 0.2 113 116 < 0.1 16 < 0.015 6.99
SB47 AGSB47-W-17759 67–72 6/11/05 CPT 215 < 0.2 88 36 < 0.1 15 < 0.015 2.52
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TABLE S2.4  (Cont.)

Concentration (mg/L)

Depth Sample Total
Location Sample (ft BGL) Date  Typea Alkalinity Aluminum Calcium Chloride Iron Magnesium Manganese Nitrate

SB48 AGSB48-W-17783 65.5–70.5 6/12/05 CPT 198 < 0.2 110 58 < 0.1 19 < 0.015 6.59
SB49 AGSB49-W-17793 68–73 6/13/05 CPT 220 < 0.2 135 95 < 0.1 23 < 0.015 20.2
SB50 AGSB50-W-17823 60.5–65.5 6/13/05 CPT NAb NA NA NA NA NA NA NA
SB53 AGSB53-W-17573 53–58 5/20/05 CPT 235 < 0.2 357 12.1 < 0.1 51 0.051 57.1
SB53 AGSB53-W-04388 58–63 5/20/05 CPT 241 < 0.2 214 26 < 0.1 34 < 0.015 70.5
SB53 AGSB53-W-17556 63–68 5/20/05 CPT 260 < 0.2 125 80 < 0.1 20 0.035 7.72
SB54 AGSB54-W-04587 50–55 6/9/05 CPT 365 < 0.2 321 54 < 0.1 34 < 0.015 45.0
SB54 AGSB54-W-04588 55–60 6/9/05 CPT 323 < 0.2 227 74 < 0.1 25 < 0.015 42.2
SB56 AGSB56-W-17649 112–117 5/25/05 CPT 246 < 0.2 81 31 < 0.1 15 0.019 0.341
SB59 AGSB59-W-04595 45–50 6/7/05 CPT 207 < 0.2 420 532 < 0.1 45 < 0.015 216
SB59 AGSB59-W-04596 66–71 6/7/05 CPT 224 < 0.2 170 248 < 0.1 22 < 0.015 65.5
SB59 AGSB59-W-04597 73–78 6/7/05 CPT 215 < 0.2 153 252 < 0.1 24 < 0.015 31.6
SB60 AGSB60-W-04548 46–51 6/10/05 CPT 242 < 0.2 109 84 < 0.1 17 < 0.015 6.73
SB60 AGSB60-W-04547 51–56 6/10/05 CPT 229 < 0.2 112 78 < 0.1 18 < 0.015 6.81
SB60 AGSB60-W-04546 56–61 6/10/05 CPT 214 < 0.2 121 86 < 0.1 22 < 0.015 9.06
SB60 AGSB60-W-04545 62–67 6/10/05 CPT 213 < 0.2 112 82 < 0.1 21 < 0.015 8.42
SB61 AGSB61-W-04580 60–65 6/5/05 CPT 260 < 0.2 277 215 < 0.1 38 0.097 121
SB63 AGSB63-W-17539 48.2–53.2 5/18/05 CPT 216 < 0.2 132 90 < 0.1 18 < 0.015 8.49
SB63 AGSB63-W-17542 53.2–58.2 5/18/05 CPT 226 < 0.2 134 94 < 0.1 19 0.053 7.25
SB64 AGSB64-W-04603 47.7–52.7 6/7/05 CPT 181 < 0.2 476 328 < 0.1 74 < 0.015 310
SB64 AGSB64-W-04600 57.7–62.7 6/7/05 CPT 192 < 0.2 285 217 < 0.1 46 0.068 157
SB64 AGSB64-W-04602 62.7–67.7 6/7/05 CPT 179 < 0.2 372 249 < 0.1 58 0.078 208
SB65 AGSB65-W-04592 50–55 6/6/05 CPT 312 < 0.2 230 257 < 0.1 23 < 0.015 50.8
SB65 AGSB65-W-04591 56–61 6/6/05 CPT 283 < 0.2 177 180 < 0.1 23 0.020 35
SB65 AGSB65-W-04590 62–67 6/6/05 CPT 246 < 0.2 165 132 < 0.1 24 < 0.015 34.2
SB65 AGSB65-W-17718 68–73 6/5/05 CPT 224 < 0.2 122 81 < 0.1 19 0.016 14.1
SB66 AGSB66-W-04583 48–55 6/9/05 CPT 249 < 0.2 141 114 < 0.1 16 < 0.015 17.3
SB66 AGSB66-W-04582 98–103 6/9/05 CPT 232 < 0.2 110 46 < 0.1 17 < 0.015 7.64
SB66 AGSB66-W-04581 106–111 6/9/05 CPT 230 < 0.2 103 45 < 0.1 16 0.086 5.50
SB69 AGSB69-W-17849 59–64 7/8/05 CPT 215 < 0.2 157 133 < 0.1 26 0.019 28.8
SB71 AGSB71-W-17732 72–77 6/11/05 CPT 208 < 0.2 103 66 < 0.1 19 < 0.015 5.45
SB72 AGSB72-W-17886 59–69 7/12/05 CPT/P 230 < 0.2 119 79 < 0.1 18 0.129 4.62
SB73 AGSB73-W-17789 63–68 6/12/05 CPT 223 < 0.2 105 73 < 0.1 18 < 0.015 7.06
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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TABLE S2.4  (Cont.)

Concentration (mg/L)

Depth Sample Nitrate/Nitrite
Location Sample (ft BGL) Date Typea Nitrogen Phosphate Phosphorous Potassium Silicon Sodium Sulfate Zinc

DW07A AGDW07A-W-04565 50–70 6/2/05 DW 8.33 0.269 < 0.250 8.72 24.5 36.6 93.7 < 0.02
DW98 AGDW98-W-04567 Unknown 6/3/05 DW 27.5 0.240 < 0.250 8.88 26.9 55.5 178 0.041
KMW01 AGKMW01-W-04375 43–53 5/18/05 MW 6.98 0.261 < 0.250 6.28 18.7 30.4 81.5 < 0.02
KMW02 AGKMW02-W-04382 57–97 5/19/05 MW 21.1 0.345 < 0.250 7.39 19.0 62.0 127 < 0.02
KMW03 AGKMW03-W-04390 74–89 5/21/05 MW 6.62 0.250 < 0.250 5.58 16.4 22.3 61.9 < 0.02
MW-1 AGMW1-W-04378 41–51 5/19/05 MW 9.56 < 0.2 < 0.250 7.72 19.5 38.6 106 < 0.02
MW-2 AGMW2-W-04551 40–60 5/24/05 MW 7.27 0.253 < 0.250 6.32 20.4 32.8 86.1 < 0.02
MW-B AGMWB-W-04383 39–54 5/19/05 MW 13.5 0.242 < 0.250 9.11 20.4 74.8 133 < 0.02
MW-C AGMWC-W-04394 35–55 5/22/05 MW 10.9 0.269 < 0.250 10.8 25.4 105 168 < 0.02
MW-F AGMWF-W-04553 65–75 5/25/05 MW 23.1 0.248 < 0.250 10.2 22.6 37.8 86.6 < 0.02
MW-G AGMWG-W-04539 89–99 5/24/05 MW 31.5 0.257 < 0.250 7.96 26.5 30.3 116 < 0.02
MW-H AGMWH-W-04557 43–53 5/25/05 MW 6.13 0.243 < 0.250 9.74 19.9 72.1 176 < 0.02
MW-I AGMWI-W-04381 36–71 5/19/05 MW 6.34 < 0.2 < 0.250 6.03 17.7 20.9 84.8 < 0.02
MW-J AGMWJ-W-04393 56–66 5/21/05 MW 26.6 0.248 < 0.250 6.46 17.5 28.3 87.3 < 0.02
MW-K AGMWK-W-04392 55–65 5/21/05 MW 6.32 0.243 < 0.250 5.90 17.6 26.0 70.9 < 0.02
MW-L AGMWL-W-04520 70–80 5/22/05 MW 37.6 0.252 < 0.250 91.1 23.3 25.2 107 < 0.02
MW-M AGMWM-W-04556 59–69 5/25/05 MW 15.5 < 0.2 < 0.250 7.30 23.2 20.3 74.3 < 0.02
MW-O AGMWO-W-04521 38–58 5/22/05 MW 7.75 0.291 < 0.250 5.74 17.9 32.2 83.3 < 0.02
MW-P AGMWP-W-04544 35.42–54.92 6/10/05 MW 14.4 < 0.2 < 0.250 6.97 17.6 26.2 75.5 < 0.02
MW-Q AGMWQ-W-04391 43.28–62.78 5/21/05 MW 4.65 0.258 < 0.250 5.60 18.5 20.1 58.7 < 0.02
MW-R AGMWR-W-04387 44.45–63.95 5/20/05 MW 5.84 0.251 < 0.250 5.64 17.2 20.0 63.1 < 0.02
PWS-1 AGPW1-W-04606 82–91 6/9/05 PW 10.1 < 0.2 < 0.250 9.34 22.3 63.0 325 0.047
PWS-2 AGPW2-W-04607 73–82 6/9/05 PW 9.33 < 0.2 < 0.250 9.95 23.5 66.8 225 0.038
PWS-3 AGPWS3-W-04568 65–125 6/3/05 PW 3.39 < 0.2 < 0.250 6.62 28.2 34.5 124 < 0.02
SB15 AGSB15-W-04563 98.5–108.5 6/2/05 MW 5.98 < 0.2 < 0.250 6.52 22.9 20.8 69.6 < 0.02
SB23S AGSB23S-W-04384 49–55 5/20/05 CPT/P 7.05 0.250 < 0.250 7.29 25.2 37.6 72.3 < 0.02
SB23 AGSB23-W-04385 100–106 5/20/05 CPT/P 2.80 < 0.2 < 0.250 8.26 24.0 23.3 86.1 < 0.02
SB28 AGSB28-W-04537 100–106 5/24/05 CPT/P 10.2 0.262 < 0.250 8.84 22.3 45.4 141 < 0.02
SB36 AGSB36-W-04566 42.7–62.7 6/2/05 MW 14.4 < 0.2 < 0.250 7.81 23.6 28.0 74.5 < 0.02
SB38 AGSB38-W-04571 95–101 6/3/05 CPT 9.96 < 0.2 < 0.250 8.76 24.0 22.6 87.8 < 0.02
SB40 AGSB40-W-17729 100–105 6/11/05 CPT 6.89 < 0.2 < 0.250 10.0 22.6 28.5 77.0 < 0.02
SB41 AGSB41-W-04540 48–53 6/9/05 CPT 16.4 < 0.2 < 0.250 6.46 22.3 21.5 66.2 < 0.02
SB41 AGSB41-W-04541 58–63 6/9/05 CPT 15.6 < 0.2 < 0.250 9.27 19.5 25.0 71.1 < 0.02
SB41 AGSB41-W-04542 63–68 6/9/05 CPT 14.6 < 0.2 < 0.250 7.73 21.1 21.2 70.9 < 0.02
SB45 AGSB45-W-17833 64–69 7/7/05 CPT 6.41 0.270 < 0.250 5.55 15.6 20.6 63.6 < 0.02
SB46 AGSB46-W-17829 65–70 7/6/05 CPT 6.66 < 0.2 < 0.250 5.56 16.2 19.1 62.5 < 0.02
SB47 AGSB47-W-17759 67–72 6/11/05 CPT 1.75 < 0.2 < 0.250 5.58 18.4 22.4 42.0 < 0.02
SB48 AGSB48-W-17783 65.5–70.5 6/12/05 CPT 6.24 < 0.2 < 0.250 8.42 16.1 24.2 90.5 < 0.02
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Location Sample (ft BGL) Date Typea Nitrogen Phosphate Phosphorous Potassium Silicon Sodium Sulfate Zinc

SB49 AGSB49-W-17793 68–73 6/13/05 CPT 21.4 < 0.2 < 0.250 7.24 17.0 25.4 59.8 < 0.02
SB50 AGSB50-W-17823 60.5–65.5 6/13/05 CPT 18.8 NA NA NA NA NA NA NA
SB53 AGSB53-W-17573 53–58 5/20/05 CPT 47.7 0.248 < 0.250 9.98 21.5 123 836 < 0.02
SB53 AGSB53-W-04388 58–63 5/20/05 CPT 80.6 0.257 < 0.250 10.4 19.6 98.2 393 0.100
SB53 AGSB53-W-17556 63–68 5/20/05 CPT 7.09 0.254 < 0.250 7.55 17.5 35.7 109 0.042
SB54 AGSB54-W-04587 50–55 6/9/05 CPT 53.7 0.363 < 0.250 18.4 11.7 228 735 < 0.02
SB54 AGSB54-W-04588 55–60 6/9/05 CPT 49.5 0.363 < 0.250 14.6 13.8 145 341 < 0.02
SB56 AGSB56-W-17649 112–117 5/25/05 CPT 0.0137 < 0.2 < 0.250 6.65 18.5 29.9 54.6 < 0.02
SB59 AGSB59-W-04595 45–50 6/7/05 CPT 218 0.210 < 0.250 24.1 14.9 76.1 170 < 0.02
SB59 AGSB59-W-04596 66–71 6/7/05 CPT 53.0 < 0.2 < 0.250 10.2 16.7 50.2 274 < 0.02
SB59 AGSB59-W-04597 73–78 6/7/05 CPT 25.0 < 0.2 < 0.250 7.79 16.4 29.2 93.2 < 0.02
SB60 AGSB60-W-04548 46–51 6/10/05 CPT 6.07 0.452 < 0.250 5.51 19.4 54.1 59.4 < 0.02
SB60 AGSB60-W-04547 51–56 6/10/05 CPT 6.59 < 0.2 < 0.250 6.94 19.3 38.3 60.0 < 0.02
SB60 AGSB60-W-04546 56–61 6/10/05 CPT 7.94 < 0.2 < 0.250 5.44 17.0 27.2 64.0 < 0.02
SB60 AGSB60-W-04545 62–67 6/10/05 CPT 7.57 0.243 < 0.250 7.52 16.6 27.8 59.8 < 0.02
SB61 AGSB61-W-04580 60–65 6/5/05 CPT 95.4 0.278 < 0.250 10.9 16.2 76.6 156 < 0.02
SB63 AGSB63-W-17539 48.2–53.2 5/18/05 CPT 8.92 0.259 < 0.250 9.36 16.7 36.3 92.6 < 0.02
SB63 AGSB63-W-17542 53.2–58.2 5/18/05 CPT 7.72 0.245 < 0.250 7.68 15.7 34.0 85.7 < 0.02
SB64 AGSB64-W-04603 47.7–52.7 6/7/05 CPT 327 0.234 < 0.250 20.2 18.2 52.4 143 < 0.02
SB64 AGSB64-W-04600 57.7–62.7 6/7/05 CPT 167 < 0.2 < 0.250 10.2 18.0 49.7 136 < 0.02
SB64 AGSB64-W-04602 62.7–67.7 6/7/05 CPT 251 < 0.2 < 0.250 12.9 19.0 51.7 108 < 0.02
SB65 AGSB65-W-04592 50–55 6/6/05 CPT 49.5 0.251 < 0.250 9.39 20.1 49.2 41.1 < 0.02
SB65 AGSB65-W-04591 56–61 6/6/05 CPT 35.7 0.274 < 0.250 9.26 21.1 45.8 55.9 < 0.02
SB65 AGSB65-W-04590 62–67 6/6/05 CPT 34.7 0.294 < 0.250 10.4 20.7 41.5 66.9 < 0.02
SB65 AGSB65-W-17718 68–73 6/5/05 CPT 14.1 < 0.2 < 0.250 9.89 17.2 26.6 79.1 < 0.02
SB66 AGSB66-W-04583 48–55 6/9/05 CPT 17.5 0.365 < 0.250 9.63 22.3 89.0 103 < 0.02
SB66 AGSB66-W-04582 98–103 6/9/05 CPT 7.34 0.217 < 0.250 6.67 23.0 35.8 69.4 < 0.02
SB66 AGSB66-W-04581 106–111 6/9/05 CPT 5.25 < 0.2 < 0.250 9.17 21.2 34.5 74.8 < 0.02
SB69 AGSB69-W-17849 59–64 7/8/05 CPT 29.1 < 0.2 < 0.250 11.2 16.8 30.4 122 < 0.02
SB71 AGSB71-W-17732 72–77 6/11/05 CPT 5.21 < 0.2 < 0.250 7.41 17.6 22.1 54.3 < 0.02
SB72 AGSB72-W-17886 59–69 7/12/05 CPT/P 5.48 < 0.2 < 0.250 6.69 18.8 22.8 40.7 < 0.02
SB73 AGSB73-W-17789 63–68 6/12/05 CPT 5.91 < 0.2 < 0.250 6.38 17.2 37.7 57.3 < 0.02

a Sample types:  CPT, cone penetrometer; CPT/P, piezometer; DW, domestic well; MW, monitoring well; PW, public water supply well.

b NA, sample not analyzed for this constituent.
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TABLE S2.5  Results of tritium analyses on groundwater samples
collected during the 2005 investigation of contaminant sources
at Agra, Kansas.

Depth Sample Tritium
Location Sample (ft BGL) Date (TU)

SB47 AGSB47-W-17759 67–72 6/11/05 1.59 ± 0.09

SB49 AGSB49-W-17793 68–73 6/13/05 3.66 ± 0.12

SB53 AGSB53-W-17573 53–58 5/20/05 20.1 ± 0.7 
SB53 AGSB53-W-17556 63–68 5/20/05 4.32 ± 0.14

SB56 AGSB56-W-17649 112–117 5/25/05 0.11 ± 0.10
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Supplement 3:

Water Level Data
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TABLE S3.1  Water level data used for groundwater level mapping in the 2005 investigation at Agra.

Level of Water Surface on Date

Top-of- 05/18/05 07/12/05 09/23/05 01/04/06
Casing Depth (ft BGL)

Well
Elevation
(ft AMSL)

Depth
(ft BGL)

Elevation
(ft AMSL)

Depth
(ft BGL)

Elevation
(ft AMSL)

Depth
(ft BGL)

Elevation
(ft AMSL)

Depth
(ft BGL)

Elevation
(ft AMSL) Screen Total

MW-B 1852.59 44.25 1808.34 44.02 1808.57 43.73 1808.86 43.71 1808.88 39–54 50.25
MW-C 1851.54 43.67 1807.87 35–55 52.93
MW-F 1856.14 48.80 1807.34 65–75 76.58
MW-G 1854.56 47.34 1807.22 89–99 76.17
MW-H 1855.22 46.25 1808.97 43–53 51.95
MW-I 1855.26 46.51 1808.75 46.46 1808.80 46.20 1809.06 45.25 1810.01 36–71 78.98
MW-O 1855.10 45.72 1809.38 38–58 57.50
MW-P 1857.11 46.59 1810.52 35.42–54.92 58.58
MW-Q 1857.78 46.60 1811.18 43.28–62.78 66.35
MW-R 1859.43 46.82 1812.61 46.87 1812.56 46.70 1812.73 46.50 1812.93 44.45–63.95 65.19
SB15 1843.08 45.54 1797.54 98.5–108.5 110.60
SB16 1839.32a 51–56 NSb

SB36 1837.93 42.7–62.7 61.25
SB37 1837.35a 57–63 NS
SB38D 1838.19 41.04 1797.15 44.15 1794.04 44.56 1793.63 95 –101 100.80
SB38S 1838.28 41.13 1797.15 42.82 1795.46 43.08 1795.20 57–63 62.30
SB72 1845.79 41.54 1804.25 41.15 1804.64 41.27 1804.52 59–69 66.90

a Estimated elevation.  Well not surveyed as part of 2005 investigation.

b Measured depth of well is approximate. Measurement was difficult because of silting.
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TABLE S3.2  Automatically measured water levels in May–September 2005 at Agra, Kansas.

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

5/24/2005 16:00 – – – – 41.730 41.459
5/24/2005 20:00 33.966 33.839 41.348 41.660 41.593 41.272
5/25/2005 0:00 33.993 33.853 41.360 41.667 41.574 41.270
5/25/2005 4:00 33.977 33.846 41.335 41.649 41.520 41.238
5/25/2005 8:00 34.019 33.872 41.354 41.664 41.554 41.258
5/25/2005 12:00 34.017 33.885 41.352 41.671 41.532 41.257
5/25/2005 16:00 34.029 33.901 41.362 41.685 41.533 41.272
5/25/2005 20:00 34.040 33.897 41.360 41.678 41.524 41.258
5/26/2005 0:00 34.059 33.920 41.381 41.702 41.552 41.286
5/26/2005 4:00 34.047 33.915 41.371 41.693 41.520 41.270
5/26/2005 8:00 34.058 33.928 41.371 41.793 42.539 43.290
5/26/2005 12:00 34.033 33.959 41.360 41.891 43.058 43.746
5/26/2005 16:00 34.005 33.920 41.335 41.760 42.332 42.491
5/26/2005 20:00 33.996 33.868 41.316 41.676 41.984 41.510
5/27/2005 0:00 34.001 33.865 41.319 41.673 41.840 41.422
5/27/2005 4:00 34.007 33.868 41.314 41.662 41.751 41.375
5/27/2005 8:00 34.005 33.880 41.312 41.760 42.686 43.362
5/27/2005 12:00 34.008 33.928 41.322 41.869 43.187 43.808
5/27/2005 16:00 33.971 33.877 41.295 41.709 42.286 41.726
5/27/2005 20:00 33.964 33.828 41.279 41.655 42.001 41.486
5/28/2005 0:00 33.980 33.837 41.293 41.656 41.877 41.429
5/28/2005 4:00 33.980 33.839 41.287 41.642 41.785 41.379
5/28/2005 8:00 33.985 33.837 41.283 41.636 41.722 41.343
5/28/2005 12:00 33.966 33.832 41.272 41.627 41.648 41.307
5/28/2005 16:00 33.945 33.806 41.253 41.600 41.578 41.253
5/28/2005 20:00 33.961 33.816 41.255 41.596 41.561 41.241
5/29/2005 0:00 33.956 33.801 41.247 41.587 41.523 41.212
5/29/2005 4:00 33.961 33.797 41.243 41.580 41.506 41.191
5/29/2005 8:00 33.978 33.820 41.255 41.596 41.504 41.207
5/29/2005 12:00 33.984 33.827 41.257 41.600 41.489 41.200
5/29/2005 16:00 33.994 33.839 41.262 41.607 41.486 41.203
5/29/2005 20:00 33.996 33.836 41.260 41.602 41.469 41.188
5/30/2005 0:00 34.007 33.847 41.266 41.607 41.467 41.191
5/30/2005 4:00 34.016 33.844 41.270 41.604 41.460 41.179
5/30/2005 8:00 34.016 33.854 41.264 41.607 41.441 41.179
5/30/2005 12:00 34.000 33.847 41.253 41.592 41.410 41.160
5/30/2005 16:00 33.986 33.827 41.236 41.573 41.380 41.129
5/30/2005 20:00 33.970 33.808 41.222 41.556 41.356 41.105
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

5/31/2005 0:00 33.966 33.799 41.215 41.547 41.340 41.090
5/31/2005 4:00 33.954 33.787 41.203 41.534 41.318 41.071
5/31/2005 8:00 33.965 33.784 41.201 41.529 41.321 41.066
5/31/2005 12:00 33.965 33.791 41.201 41.531 41.316 41.071
5/31/2005 16:00 33.949 33.780 41.188 41.512 41.286 41.047
5/31/2005 20:00 33.950 33.772 41.178 41.502 41.282 41.038
6/1/2005 0:00 33.954 33.782 41.180 41.505 41.286 41.047
6/1/2005 4:00 33.942 33.772 41.169 41.492 41.262 41.026
6/1/2005 8:00 33.947 33.775 41.167 41.498 41.260 41.026
6/1/2005 12:00 33.942 33.773 41.161 41.492 41.249 41.017
6/1/2005 16:00 33.919 33.747 41.144 41.469 41.209 40.982
6/1/2005 20:00 33.919 33.739 41.142 41.465 41.201 40.969
6/2/2005 0:00 33.915 33.737 41.134 41.460 41.196 40.967
6/2/2005 4:00 33.903 33.729 41.121 41.451 41.179 40.952
6/2/2005 8:00 33.950 33.732 41.142 41.452 41.218 40.949
6/2/2005 12:00 33.915 33.734 41.123 41.452 41.194 40.967
6/2/2005 16:00 33.891 33.710 41.100 41.420 41.149 40.927
6/2/2005 20:00 33.878 33.689 41.083 41.400 41.122 40.893
6/3/2005 0:00 33.873 33.684 41.077 41.391 41.112 40.885
6/3/2005 4:00 33.875 33.686 41.067 41.387 41.124 40.923
6/3/2005 8:00 33.882 33.701 41.075 41.396 41.131 40.911
6/3/2005 12:00 33.892 33.699 41.075 41.385 41.132 40.918
6/3/2005 16:00 33.875 33.684 41.062 41.369 41.105 40.908
6/3/2005 20:00 33.864 33.668 41.046 41.354 41.074 40.871
6/4/2005 0:00 33.868 33.674 41.042 41.347 41.074 40.873
6/4/2005 4:00 33.843 33.656 41.023 41.331 41.035 40.851
6/4/2005 8:00 33.871 33.679 41.037 41.352 41.077 40.878
6/4/2005 12:00 33.868 33.684 41.029 41.349 41.072 40.880
6/4/2005 16:00 33.864 33.675 41.023 41.338 41.057 40.865
6/4/2005 20:00 33.848 33.660 41.008 41.327 41.031 40.844
6/5/2005 0:00 33.876 33.691 41.031 41.358 41.079 40.888
6/5/2005 4:00 33.896 33.704 41.042 41.371 41.103 40.901
6/5/2005 8:00 33.919 33.732 41.060 41.396 41.131 40.932
6/5/2005 12:00 33.924 33.744 41.067 41.409 41.127 40.939
6/5/2005 16:00 33.913 33.735 41.062 41.400 41.103 40.921
6/5/2005 20:00 33.912 33.723 41.054 41.391 41.087 40.901
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

6/6/2005 0:00 33.919 33.734 41.060 41.400 41.094 40.909
6/6/2005 4:00 33.924 33.734 41.058 41.398 41.088 40.904
6/6/2005 8:00 33.926 33.736 41.060 41.402 41.087 40.901
6/6/2005 12:00 33.898 33.718 41.033 41.380 41.039 40.871
6/6/2005 16:00 33.868 33.682 41.008 41.347 40.992 40.823
6/6/2005 20:00 33.854 33.658 40.991 41.325 40.976 40.799
6/7/2005 0:00 33.864 33.672 41.002 41.343 41.002 40.822
6/7/2005 4:00 33.866 33.663 41.002 41.332 40.991 40.804
6/7/2005 8:00 33.880 33.686 41.090 41.445 42.046 42.873
6/7/2005 12:00 33.855 33.735 41.107 41.600 42.637 43.457
6/7/2005 16:00 33.836 33.710 41.050 41.538 42.202 42.118
6/7/2005 20:00 33.838 33.660 41.027 41.389 41.639 41.176
6/8/2005 0:00 33.848 33.666 41.027 41.385 41.465 41.083
6/8/2005 4:00 33.848 33.663 41.023 41.376 41.358 41.026
6/8/2005 8:00 33.910 33.725 41.073 41.520 42.376 43.071
6/8/2005 12:00 33.912 33.797 41.092 41.665 42.919 43.619
6/8/2005 16:00 33.903 33.801 41.094 41.665 42.616 42.501
6/8/2005 20:00 33.896 33.748 41.085 41.504 41.994 41.444
6/9/2005 0:00 33.915 33.748 41.102 41.498 41.779 41.313
6/9/2005 4:00 33.908 33.732 41.088 41.467 41.628 41.220
6/9/2005 8:00 33.920 33.763 41.102 41.589 42.594 43.280
6/9/2005 12:00 33.920 33.806 41.107 41.685 42.672 42.916
6/9/2005 16:00 33.873 33.746 41.069 41.504 41.957 41.446
6/9/2005 20:00 33.894 33.710 41.064 41.440 41.753 41.270
6/10/2005 0:00 33.922 33.732 41.090 41.467 41.654 41.238
6/10/2005 4:00 33.945 33.760 41.100 41.474 41.606 41.222
6/10/2005 8:00 33.947 33.773 41.115 41.493 41.537 41.208
6/10/2005 12:00 33.950 33.763 41.106 41.474 41.484 41.162
6/10/2005 16:00 33.910 33.732 41.071 41.432 41.390 41.097
6/10/2005 20:00 33.920 33.739 41.075 41.433 41.371 41.090
6/11/2005 0:00 33.913 33.727 41.064 41.420 41.334 41.059
6/11/2005 4:00 33.901 33.711 41.048 41.405 41.286 41.021
6/11/2005 8:00 33.917 33.718 41.056 41.405 41.279 41.014
6/11/2005 12:00 33.931 33.737 41.067 41.423 41.282 41.028
6/11/2005 16:00 33.926 33.737 41.062 41.422 41.255 41.012
6/11/2005 20:00 33.936 33.739 41.067 41.422 41.247 41.007
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

6/12/2005 0:00 33.954 33.755 41.083 41.436 41.255 41.016
6/12/2005 4:00 33.933 33.743 41.062 41.418 41.210 40.988
6/12/2005 8:00 33.935 33.743 41.062 41.418 41.201 40.980
6/12/2005 12:00 33.891 33.717 41.037 41.391 41.118 40.933 46.759
6/12/2005 16:00 33.901 33.689 41.025 41.362 41.122 40.889 47.622 46.779 46.395 44.086
6/12/2005 20:00 33.894 33.682 41.016 41.356 41.105 40.883 47.615 46.779 46.392 44.082 46.138 41.744
6/13/2005 0:00 33.871 33.672 41.000 41.349 41.070 40.870 47.601 46.761 46.375 44.071 46.124 41.724
6/13/2005 4:00 33.885 33.684 41.008 41.360 41.085 40.880 47.610 46.779 46.390 44.071 46.133 41.730
6/13/2005 8:00 33.896 33.689 41.012 41.365 41.098 40.885 47.618 46.796 46.405 44.069 46.145 41.736
6/13/2005 12:00 33.889 33.681 40.997 41.349 41.072 40.861 47.618 46.783 46.388 44.060 46.131 41.732
6/13/2005 16:00 33.906 33.696 41.016 41.365 41.094 40.880 47.629 46.818 46.421 44.060 46.149 41.734
6/13/2005 20:00 33.940 33.731 41.046 41.398 41.135 40.921 47.653 46.863 46.458 44.067 46.174 41.748
6/14/2005 0:00 33.968 33.758 41.073 41.427 41.166 40.952 47.672 46.900 46.494 44.067 46.195 41.769
6/14/2005 4:00 33.977 33.774 41.083 41.442 41.166 40.966 47.676 46.907 46.505 44.067 46.197 41.760
6/14/2005 8:00 33.998 33.798 41.106 41.467 41.669 41.911 47.686 46.922 46.529 44.069 46.213 41.768
6/14/2005 12:00 33.993 33.848 41.109 41.658 42.615 43.457 47.679 46.907 46.516 44.067 46.201 41.762
6/14/2005 16:00 33.982 33.844 41.115 41.611 42.116 41.801 47.667 46.885 46.494 44.063 46.184 41.756
6/14/2005 20:00 33.984 33.803 41.107 41.502 41.705 41.279 47.658 46.883 46.490 44.058 46.178 41.766
6/15/2005 0:00 33.989 33.801 41.109 41.493 41.548 41.196 47.658 46.885 46.494 44.054 46.178 41.766
6/15/2005 4:00 33.998 33.803 41.111 41.485 41.460 41.147 47.662 46.885 46.494 44.056 46.176 41.768
6/15/2005 8:00 34.003 33.812 41.111 41.560 42.314 42.990 47.662 46.883 46.492 44.056 46.174 41.770
6/15/2005 12:00 33.982 33.848 41.173 41.682 42.868 43.570 47.648 46.858 46.468 44.050 46.153 41.770
6/15/2005 16:00 33.947 33.798 41.291 41.582 42.035 41.544 47.620 46.818 46.423 44.041 46.122 41.758
6/15/2005 20:00 33.949 33.756 41.283 41.527 41.730 41.266 47.617 46.816 46.421 44.039 46.122 41.764
6/16/2005 0:00 33.970 33.760 41.207 41.502 41.606 41.200 47.631 46.838 46.438 44.043 46.135 41.776
6/16/2005 4:00 33.979 33.779 41.186 41.509 41.528 41.177 47.641 46.854 46.453 44.043 46.141 41.776
6/16/2005 8:00 33.973 33.784 41.169 41.505 41.458 41.146 47.639 46.845 46.449 44.041 46.133 41.772
6/16/2005 12:00 33.961 33.765 41.274 41.503 41.390 41.095 47.629 46.832 46.431 44.035 46.122 41.774
6/16/2005 16:00 33.952 33.789 41.203 41.634 42.044 42.040 47.620 46.823 46.414 44.033 46.112 41.774
6/16/2005 20:00 33.945 33.748 41.159 41.494 41.610 41.209 47.613 46.810 46.403 44.033 46.104 41.786
6/17/2005 0:00 33.950 33.756 41.151 41.491 41.495 41.152 47.622 46.830 46.418 44.031 46.112 41.786
6/17/2005 4:00 33.943 33.744 41.130 41.469 41.406 41.093 47.613 46.814 46.405 44.029 46.102 41.776
6/17/2005 8:00 33.979 33.784 41.150 41.591 42.389 43.113 47.641 46.856 46.445 44.035 46.129 41.792
6/17/2005 12:00 33.970 33.832 41.151 41.705 42.646 43.187 47.634 46.850 46.438 44.029 46.120 41.776
6/17/2005 16:00 33.950 33.777 41.129 41.525 41.870 41.384 47.617 46.821 46.408 44.022 46.098 41.762
6/17/2005 20:00 33.957 33.762 41.123 41.494 41.667 41.241 47.620 46.834 46.414 44.022 46.104 41.790
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

6/18/2005 0:00 33.973 33.775 41.134 41.500 41.576 41.204 47.634 46.854 46.434 44.022 46.116 41.796
6/18/2005 4:00 33.979 33.777 41.134 41.496 41.503 41.164 47.636 46.856 46.440 44.024 46.118 41.790
6/18/2005 8:00 33.986 33.784 41.134 41.500 41.453 41.143 47.641 46.860 46.442 44.022 46.120 41.788
6/18/2005 12:00 33.982 33.782 41.127 41.489 41.401 41.112 47.634 46.854 46.436 44.018 46.112 41.784
6/18/2005 16:00 33.968 33.762 41.113 41.467 41.345 41.068 47.627 46.847 46.418 44.014 46.102 41.776
6/18/2005 20:00 33.977 33.763 41.119 41.478 41.325 41.054 47.632 46.860 46.427 44.014 46.108 41.776
6/19/2005 0:00 34.000 33.787 41.140 41.496 41.332 41.071 47.650 46.889 46.458 44.016 46.129 41.782
6/19/2005 4:00 34.001 33.791 41.140 41.492 41.309 41.059 47.650 46.887 46.458 44.016 46.127 41.780
6/19/2005 8:00 34.016 33.805 41.151 41.505 41.305 41.062 47.657 46.898 46.473 44.018 46.135 41.784
6/19/2005 12:00 34.009 33.813 41.157 41.534 41.336 41.627 47.651 46.889 46.464 44.016 46.127 41.778
6/19/2005 16:00 33.993 33.787 41.138 41.489 41.261 41.038 47.641 46.874 46.442 44.010 46.112 41.766
6/19/2005 20:00 34.010 33.789 41.174 41.516 41.261 41.028 47.650 46.900 46.464 44.010 46.127 41.774
6/20/2005 0:00 34.030 33.815 41.232 41.543 41.273 41.050 47.665 46.920 46.486 44.014 46.145 41.820
6/20/2005 4:00 34.035 33.820 41.209 41.534 41.264 41.045 47.665 46.920 46.494 44.014 46.147 41.808
6/20/2005 8:00 34.040 33.825 41.301 41.543 41.255 41.042 47.664 46.916 46.494 44.014 46.147 41.904
6/20/2005 12:00 34.028 33.818 41.377 41.569 41.227 41.025 47.658 46.903 46.479 44.012 46.135 41.900
6/20/2005 16:00 34.003 33.793 41.249 41.524 41.185 40.985 47.639 46.880 46.453 44.005 46.118 41.856
6/20/2005 20:00 34.005 33.779 41.243 41.502 41.176 40.968 47.639 46.887 46.453 44.007 46.120 41.876
6/21/2005 0:00 34.028 33.806 41.232 41.540 41.198 40.997 47.658 46.914 46.479 44.012 46.137 41.930
6/21/2005 4:00 34.053 33.810 41.224 41.524 41.214 40.990 47.664 46.933 46.501 44.018 46.155 41.906
6/21/2005 8:00 34.067 33.839 41.239 41.554 41.244 41.040 47.671 46.942 46.529 44.014 46.166 41.888
6/21/2005 12:00 33.994 33.781 41.176 41.491 41.157 41.216 47.622 46.843 46.436 44.006 46.104 41.846
6/21/2005 16:00 34.007 33.779 41.167 41.476 41.155 40.957 47.634 46.869 46.450 44.006 46.118 41.838
6/21/2005 20:00 33.998 33.765 41.153 41.463 41.133 40.935 47.627 46.863 46.440 44.001 46.114 41.828
6/22/2005 0:00 34.003 33.775 41.151 41.471 41.135 40.942 47.636 46.874 46.448 44.004 46.116 41.826
6/22/2005 4:00 33.993 33.763 41.138 41.454 41.113 40.923 47.627 46.856 46.436 44.001 46.104 41.814
6/22/2005 8:00 33.993 33.763 41.132 41.452 41.111 40.918 47.629 46.858 46.433 44.004 46.106 41.812
6/22/2005 12:00 33.979 33.760 41.119 41.447 41.144 43.266 47.624 46.845 46.418 43.997 46.091 41.806
6/22/2005 16:00 33.961 33.756 41.100 41.440 41.137 41.395 47.610 46.827 46.398 43.993 46.075 41.804
6/22/2005 20:00 33.950 33.734 41.088 41.420 41.102 40.949 47.599 46.823 46.384 43.990 46.071 41.810
6/23/2005 0:00 33.966 33.737 41.107 41.427 41.100 40.904 47.618 46.845 46.408 43.991 46.085 41.818
6/23/2005 4:00 33.956 33.729 41.088 41.416 41.074 40.883 47.612 46.834 46.397 43.987 46.077 41.808
6/23/2005 8:00 33.949 33.720 41.081 41.407 41.052 40.865 47.608 46.823 46.388 43.982 46.071 41.798
6/23/2005 12:00 33.931 33.720 41.064 41.445 41.948 47.946 47.599 46.805 46.377 43.980 46.058 41.792
6/23/2005 16:00 33.913 33.758 41.052 41.522 41.730 41.587 47.584 46.785 46.342 43.971 46.044 41.780
6/23/2005 20:00 33.915 33.694 41.048 41.400 41.384 41.040 47.584 46.790 46.344 43.974 46.046 41.782
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

6/24/2005 0:00 33.924 33.706 41.054 41.407 41.290 40.999 47.598 46.818 46.372 43.972 46.062 41.786
6/24/2005 4:00 33.929 33.703 41.054 41.398 41.222 40.952 47.601 46.814 46.370 43.976 46.060 41.788
6/24/2005 8:00 33.938 33.836 41.060 41.618 42.665 50.307 47.601 46.821 46.377 43.974 46.063 41.786
6/24/2005 12:00 33.942 33.839 41.107 41.562 41.927 41.732 47.606 46.827 46.381 43.974 46.063 41.778
6/24/2005 16:00 33.924 33.739 41.073 41.449 41.602 41.223 47.598 46.821 46.362 43.967 46.052 41.772
6/24/2005 20:00 33.928 33.712 41.062 41.418 41.458 41.107 47.594 46.821 46.353 43.969 46.049 41.784
6/25/2005 0:00 33.975 33.751 41.102 41.471 41.442 41.121 47.631 46.887 46.420 43.976 46.094 41.808
6/25/2005 4:00 33.954 33.741 41.085 41.447 41.351 41.066 47.612 46.852 46.392 43.969 46.071 41.792
6/25/2005 8:00 33.968 33.753 41.096 41.456 41.325 41.057 47.624 46.869 46.414 43.971 46.081 41.792
6/25/2005 12:00 33.961 33.748 41.270 41.482 41.275 41.025 47.620 46.860 46.400 43.969 46.073 41.792
6/25/2005 16:00 33.938 33.727 41.199 41.463 41.216 40.982 47.603 46.841 46.375 43.963 46.053 41.786
6/25/2005 20:00 33.945 33.710 41.151 41.434 41.194 40.947 47.605 46.849 46.377 43.965 46.056 41.804
6/26/2005 0:00 33.968 33.736 41.146 41.454 41.207 40.973 47.624 46.883 46.405 43.967 46.079 41.816
6/26/2005 4:00 33.944 33.722 41.117 41.436 41.155 40.942 47.608 46.849 46.383 43.959 46.058 41.794
6/26/2005 8:00 33.958 33.729 41.115 41.438 41.153 40.940 47.617 46.863 46.394 43.961 46.065 41.796
6/26/2005 12:00 33.945 33.715 41.096 41.418 41.122 40.909 47.608 46.852 46.383 43.957 46.056 41.928
6/26/2005 16:00 33.935 33.706 41.081 41.411 41.096 40.892 47.601 46.849 46.368 43.948 46.050 42.012
6/26/2005 20:00 33.926 33.687 41.071 41.404 41.072 40.861 47.596 46.845 46.361 43.950 46.044 42.053
6/27/2005 0:00 33.944 33.710 41.085 41.420 41.092 40.890 47.612 46.872 46.388 43.953 46.062 41.956
6/27/2005 4:00 33.951 33.715 41.086 41.418 41.087 40.889 47.618 46.876 46.396 43.954 46.067 41.922
6/27/2005 8:00 33.949 33.718 41.085 41.418 41.078 40.885 47.620 46.878 46.398 43.954 46.067 41.896
6/27/2005 12:00 33.936 33.706 41.085 41.407 41.050 40.863 47.612 46.865 46.386 43.951 46.055 41.878
6/27/2005 16:00 33.919 33.686 41.060 41.387 41.015 40.830 47.596 46.847 46.362 43.946 46.040 41.870
6/27/2005 20:00 33.935 33.677 41.069 41.380 41.255 41.155 47.605 46.867 46.364 43.953 46.054 41.950
6/28/2005 0:00 33.940 33.703 41.071 41.402 41.081 40.878 47.617 46.889 46.397 43.950 46.067 41.908
6/28/2005 4:00 33.951 33.718 41.083 41.420 41.072 40.887 47.627 46.894 46.409 43.957 46.073 41.890
6/28/2005 8:00 33.938 33.712 41.069 41.478 41.920 42.624 47.613 46.874 46.397 43.954 46.065 41.874
6/28/2005 12:00 33.931 33.746 41.071 41.584 42.432 43.099 47.610 46.869 46.388 43.955 46.057 41.858
6/28/2005 16:00 33.891 33.698 41.041 41.455 41.682 41.300 47.577 46.823 46.337 43.946 46.023 41.836
6/28/2005 20:00 33.910 33.675 41.140 41.407 41.432 41.047 47.587 46.843 46.344 43.946 46.036 41.946
6/29/2005 0:00 33.926 33.703 41.125 41.514 41.462 42.058 47.606 46.874 46.377 43.950 46.057 41.912
6/29/2005 4:00 33.908 33.705 41.094 41.525 41.460 42.524 47.596 46.847 46.358 43.944 46.044 41.880
6/29/2005 8:00 33.929 33.736 41.161 41.629 41.589 43.070 47.608 46.874 46.383 43.944 46.060 41.876
6/29/2005 12:00 33.926 33.744 41.144 41.653 41.617 42.524 47.610 46.878 46.379 43.944 46.058 41.874
6/29/2005 16:00 33.933 33.720 41.132 41.496 41.440 41.443 47.614 46.896 46.390 43.944 46.067 42.019
6/29/2005 20:00 33.945 33.729 41.153 41.491 41.416 41.161 47.622 46.909 46.400 43.944 46.075 42.085
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

6/30/2005 0:00 33.968 33.748 41.165 41.513 41.392 41.119 47.638 46.940 46.436 43.944 46.096 42.001
6/30/2005 4:00 33.975 33.753 41.161 41.505 41.346 41.088 47.643 46.929 46.437 43.944 46.093 41.961
6/30/2005 8:00 33.993 33.763 41.171 41.514 41.333 41.080 47.651 46.942 46.455 43.944 46.104 42.015
6/30/2005 12:00 33.989 33.781 41.171 41.613 41.458 42.627 47.648 46.938 46.455 43.942 46.102 42.099
6/30/2005 16:00 33.979 33.779 41.161 41.631 41.504 42.658 47.633 46.922 46.431 43.935 46.088 42.013
6/30/2005 20:00 33.982 33.787 41.171 41.718 41.584 42.779 47.634 46.927 46.433 43.936 46.089 42.073
7/1/2005 0:00 34.009 33.817 41.226 41.738 41.678 42.856 47.650 46.949 46.460 43.938 46.104 42.135
7/1/2005 4:00 34.000 33.817 41.217 41.727 41.702 42.884 47.643 46.927 46.446 43.936 46.093 42.151
7/1/2005 8:00 34.014 33.851 41.236 41.871 42.663 44.824 47.651 46.940 46.461 43.935 46.100 42.091
7/1/2005 12:00 34.016 33.894 41.326 41.967 43.162 45.244 47.646 46.936 46.457 43.932 46.094 42.033
7/1/2005 16:00 33.984 33.853 41.291 41.855 42.533 44.424 47.618 46.891 46.407 43.923 46.060 41.989
7/1/2005 20:00 33.972 33.829 41.257 41.796 42.308 43.290 47.607 46.880 46.392 43.916 46.053 41.973
7/2/2005 0:00 33.975 33.793 41.245 41.665 42.044 41.644 47.608 46.872 46.385 43.919 46.048 41.958
7/2/2005 4:00 33.991 33.791 41.247 41.624 41.896 41.469 47.621 46.891 46.405 43.921 46.058 41.948
7/2/2005 8:00 34.002 33.784 41.239 41.602 41.789 41.386 47.624 46.891 46.411 43.925 46.063 41.940
7/2/2005 12:00 33.991 33.794 41.224 41.602 41.739 41.548 47.615 46.883 46.394 43.921 46.052 41.934
7/2/2005 16:00 33.954 33.741 41.195 41.618 41.637 41.645 47.591 46.847 46.351 43.915 46.023 41.914
7/2/2005 20:00 33.945 33.712 41.178 41.536 41.538 41.195 47.580 46.834 46.340 43.908 46.019 41.912
7/3/2005 0:00 33.984 33.743 41.205 41.554 41.536 41.204 47.612 46.883 46.379 43.917 46.048 41.920
7/3/2005 4:00 33.938 33.712 41.169 41.518 41.442 41.140 47.582 46.832 46.337 43.906 46.017 41.890
7/3/2005 8:00 33.961 33.722 41.176 41.522 41.429 41.131 47.598 46.852 46.360 43.915 46.031 41.894
7/3/2005 12:00 33.981 33.758 41.201 41.556 41.440 41.166 47.617 46.900 46.403 43.912 46.058 41.890
7/3/2005 16:00 33.988 33.737 41.201 41.525 41.408 41.123 47.618 46.898 46.400 43.925 46.056 41.894
7/3/2005 20:00 33.975 33.737 41.184 41.522 41.360 41.099 47.612 46.874 46.379 43.916 46.042 41.890
7/4/2005 0:00 34.021 33.789 41.224 41.571 41.414 41.159 47.645 46.945 46.450 43.919 46.089 41.890
7/4/2005 4:00 34.018 33.781 41.215 41.554 41.370 41.121 47.636 46.918 46.435 43.921 46.077 41.882
7/4/2005 8:00 34.056 33.815 41.245 41.585 41.405 41.154 47.661 46.960 46.479 43.927 46.106 41.892
7/4/2005 12:00 34.060 33.829 41.251 41.592 41.392 41.155 47.661 46.962 46.485 43.929 46.112 41.898
7/4/2005 16:00 34.058 33.820 41.241 41.578 41.360 41.130 47.655 46.956 46.472 43.927 46.104 41.896
7/4/2005 20:00 34.070 33.824 41.247 41.580 41.358 41.124 47.662 46.973 46.489 43.927 46.116 41.904
7/5/2005 0:00 34.081 33.843 41.259 41.596 41.371 41.152 47.666 46.975 46.502 43.932 46.122 41.906
7/5/2005 4:00 34.047 33.817 41.228 41.567 41.307 41.100 47.643 46.925 46.461 43.927 46.091 41.882
7/5/2005 8:00 34.076 33.832 41.243 41.578 41.327 41.109 47.661 46.956 46.487 43.934 46.112 41.888
7/5/2005 12:00 34.079 33.858 41.249 41.693 42.295 42.999 47.662 46.964 46.489 43.934 46.112 41.884
7/5/2005 16:00 34.047 33.839 41.228 41.634 41.756 41.434 47.636 46.929 46.453 43.925 46.085 41.876
7/5/2005 20:00 34.033 33.796 41.209 41.558 41.527 41.197 47.626 46.916 46.424 43.923 46.073 41.880
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

7/6/2005 0:00 34.055 33.813 41.226 41.569 41.464 41.173 47.645 46.940 46.453 43.929 46.091 41.888
7/6/2005 4:00 34.023 33.779 41.197 41.536 41.368 41.104 47.621 46.894 46.418 43.923 46.063 41.866
7/6/2005 8:00 34.047 33.813 41.213 41.651 42.295 42.928 47.636 46.925 46.446 43.925 46.085 41.870
7/6/2005 12:00 34.047 33.860 41.226 41.738 42.757 43.650 47.640 46.929 46.442 43.927 46.083 41.872
7/6/2005 16:00 34.026 33.826 41.209 41.633 42.057 41.599 47.622 46.909 46.413 43.921 46.065 41.862
7/6/2005 20:00 34.025 33.793 41.203 41.569 41.776 41.343 47.622 46.916 46.413 43.919 46.067 41.866
7/7/2005 0:00 34.042 33.805 41.226 41.587 41.654 41.278 47.635 46.938 46.433 43.921 46.081 41.946
7/7/2005 4:00 34.040 33.799 41.222 41.571 41.563 41.226 47.635 46.929 46.429 43.921 46.079 41.918
7/7/2005 8:00 34.049 33.818 41.236 41.687 42.438 43.028 47.641 46.929 46.437 43.925 46.081 41.981
7/7/2005 12:00 34.046 33.865 41.362 41.798 42.868 43.445 47.638 46.931 46.435 43.921 46.079 41.954
7/7/2005 16:00 34.025 33.825 41.379 41.680 42.171 41.665 47.622 46.916 46.405 43.919 46.062 41.922
7/7/2005 20:00 34.028 33.791 41.490 41.716 41.874 41.395 47.624 46.925 46.407 43.919 46.063 41.924
7/8/2005 0:00 34.051 33.810 41.391 41.678 41.752 41.343 47.640 46.949 46.433 43.925 46.083 42.085
7/8/2005 4:00 34.049 33.812 41.355 41.653 41.652 41.293 47.641 46.942 46.435 43.927 46.082 42.145
7/8/2005 8:00 34.065 33.836 41.441 41.776 42.543 43.123 47.650 46.953 46.450 43.929 46.092 42.109
7/8/2005 12:00 34.047 33.872 41.536 41.885 42.959 43.485 47.635 46.927 46.427 43.923 46.075 42.041
7/8/2005 16:00 34.032 33.829 41.402 41.725 42.199 41.661 47.624 46.920 46.405 43.923 46.067 42.009
7/8/2005 20:00 34.033 33.799 41.437 41.669 41.918 41.429 47.622 46.925 46.407 43.925 46.071 42.033
7/9/2005 0:00 34.060 33.818 41.463 41.698 41.802 41.383 47.643 46.956 46.435 43.932 46.093 42.047
7/9/2005 4:00 34.053 33.817 41.402 41.675 41.697 41.329 47.638 46.942 46.433 43.929 46.087 42.003
7/9/2005 8:00 34.091 33.768 41.393 41.611 41.665 41.262 47.628 46.951 46.450 43.925 46.247 42.039
7/9/2005 12:00 34.069 33.798 41.352 41.640 41.569 41.243 47.626 46.920 46.429 43.925 46.139 41.963
7/9/2005 16:00 34.028 33.777 41.314 41.604 41.488 41.183 47.612 46.858 46.397 43.925 46.163 41.942
7/9/2005 20:00 34.035 33.774 41.301 41.587 41.454 41.159 47.617 46.841 46.400 43.925 46.117 41.936
7/10/2005 0:00 34.060 33.803 41.308 41.607 41.456 41.181 47.636 46.880 46.429 43.927 46.103 41.934
7/10/2005 4:00 34.056 33.803 41.297 41.598 41.423 41.157 47.635 46.872 46.424 43.925 46.095 41.924
7/10/2005 8:00 34.065 33.805 41.291 41.594 41.409 41.147 47.638 46.876 46.429 43.925 46.085 41.918
7/10/2005 12:00 34.051 33.801 41.280 41.584 41.370 41.124 47.631 46.860 46.413 43.921 46.134 41.906
7/10/2005 16:00 34.035 33.784 41.260 41.567 41.327 41.092 47.621 46.849 46.392 43.915 46.120 41.894
7/10/2005 20:00 34.030 33.767 41.251 41.558 41.305 41.066 47.614 46.847 46.385 43.917 46.101 41.898
7/11/2005 0:00 34.056 33.793 41.268 41.576 41.336 41.102 47.635 46.880 46.422 43.923 46.058 41.906
7/11/2005 4:00 34.067 33.798 41.270 41.573 41.323 41.087 47.641 46.887 46.427 43.923 46.047 41.902
7/11/2005 8:00 34.056 33.796 41.261 41.565 41.296 41.073 47.633 46.874 46.418 43.919 46.079 41.892
7/11/2005 12:00 34.069 33.807 41.262 41.571 41.299 41.078 47.643 46.891 46.433 43.919 46.058 41.892
7/11/2005 16:00 34.047 33.793 41.247 41.556 41.259 41.049 47.631 46.872 46.409 43.915 46.131 41.878
7/11/2005 20:00 34.051 33.782 41.244 41.553 41.250 41.034 47.631 46.876 46.416 43.912 46.106 41.878
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

7/12/2005 0:00 34.067 33.800 41.259 41.569 41.261 41.051 47.641 46.894 46.434 43.915 46.042 41.878
7/12/2005 4:00 34.070 33.810 41.259 41.567 41.253 41.054 47.645 46.898 46.440 43.917 46.023 41.874
7/12/2005 8:00 34.090 33.821 41.270 41.554 41.261 41.051 47.655 46.914 46.457 43.919 46.013 41.876
7/12/2005 12:00 34.111 33.862 41.282 41.700 42.360 43.068 47.659 46.942 46.477 43.912 46.040 41.878
7/12/2005 16:00 34.072 33.870 41.264 41.729 42.227 42.206 47.633 46.982 46.435 43.904 46.127 41.841
7/12/2005 20:00 34.084 33.836 41.276 41.607 41.756 41.334 47.645 46.991 46.437 43.891 46.094 41.864
7/13/2005 0:00 34.100 33.843 41.287 41.607 41.614 41.255 47.659 46.993 46.455 43.893 46.034 41.872
7/13/2005 4:00 34.095 33.838 41.280 41.589 41.517 41.204 47.652 46.980 46.446 43.891 46.038 41.862
7/13/2005 8:00 34.099 33.853 41.280 41.675 42.270 42.629 47.654 46.980 46.446 43.891 46.034 41.864
7/13/2005 12:00 34.090 33.888 41.282 41.762 42.831 43.428 47.645 46.969 46.435 43.887 46.087 41.860
7/13/2005 16:00 34.074 33.879 41.274 41.758 42.574 42.404 47.635 46.951 46.413 43.885 46.147 41.858
7/13/2005 20:00 34.063 33.824 41.262 41.624 42.020 41.483 47.622 46.938 46.396 43.881 46.139 41.944
7/14/2005 0:00 34.077 33.822 41.272 41.604 41.824 41.365 47.631 46.951 46.409 43.885 46.091 41.938
7/14/2005 4:00 34.070 33.814 41.260 41.585 41.689 41.291 47.628 46.940 46.403 43.883 46.091 41.906
7/14/2005 8:00 34.070 33.826 41.262 41.671 42.379 42.636 47.628 46.940 46.403 43.883 46.079 41.892
7/14/2005 12:00 34.067 33.857 41.262 41.758 42.949 43.452 47.624 46.936 46.396 43.879 46.124 41.878
7/14/2005 16:00 34.058 33.860 41.264 41.766 42.689 42.443 47.614 46.929 46.383 43.876 46.162 41.868
7/14/2005 20:00 34.058 33.819 41.262 41.625 42.147 41.558 47.615 46.933 46.381 43.879 46.137 41.928
7/15/2005 0:00 34.083 33.834 41.276 41.627 41.963 41.488 47.631 46.962 46.407 43.881 46.063 41.956
7/15/2005 4:00 34.097 33.844 41.288 41.627 41.837 41.404 47.640 46.973 46.420 43.883 46.027 41.930
7/15/2005 8:00 34.104 33.860 41.291 41.678 41.974 41.681 47.645 46.975 46.427 43.883 46.017 41.912
7/15/2005 12:00 34.097 33.870 41.291 41.749 42.781 43.321 47.640 46.967 46.420 43.883 46.073 41.896
7/15/2005 16:00 34.081 33.877 41.284 41.751 42.489 42.113 47.628 46.953 46.400 43.881 46.135 41.882
7/15/2005 20:00 34.076 33.827 41.274 41.634 42.061 41.524 47.621 46.951 46.387 43.883 46.122 41.970
7/16/2005 0:00 34.097 33.839 41.288 41.629 41.900 41.436 47.633 46.973 46.411 43.885 46.060 41.950
7/16/2005 4:00 34.090 33.834 41.280 41.620 41.778 41.371 47.629 46.962 46.405 43.883 46.060 41.916
7/16/2005 8:00 34.097 33.838 41.282 41.618 41.704 41.331 47.633 46.964 46.413 43.885 46.048 41.900
7/16/2005 12:00 34.086 33.826 41.274 41.602 41.628 41.283 47.626 46.958 46.403 43.883 46.108 41.908
7/16/2005 16:00 34.062 33.800 41.251 41.573 41.547 41.221 47.612 46.940 46.377 43.879 46.176 41.894
7/16/2005 20:00 34.040 33.774 41.232 41.594 41.477 41.168 47.596 46.922 46.355 43.874 46.180 41.971
7/17/2005 0:00 34.069 33.787 41.253 41.591 41.475 41.170 47.615 46.953 46.385 43.881 46.108 41.967
7/17/2005 4:00 34.055 33.779 41.246 41.567 41.429 41.142 47.610 46.938 46.374 43.881 46.104 41.932
7/17/2005 8:00 34.039 33.768 41.234 41.553 41.386 41.113 47.602 46.920 46.364 43.876 46.118 41.908
7/17/2005 12:00 34.033 33.758 41.226 41.538 41.353 41.089 47.603 46.924 46.361 43.876 46.158 41.930
7/17/2005 16:00 34.021 33.745 41.215 41.524 41.327 41.157 47.593 46.918 46.344 43.874 46.131 41.900
7/17/2005 20:00 34.044 33.746 41.246 41.593 41.334 41.059 47.607 46.958 46.366 43.885 46.052 42.021
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

7/18/2005 0:00 34.060 33.795 41.268 41.591 41.357 41.118 47.631 47.002 46.416 43.887 46.075 41.956
7/18/2005 4:00 34.088 33.838 41.291 41.598 41.375 41.123 47.647 47.028 46.450 43.891 46.017 41.940
7/18/2005 8:00 34.099 33.845 41.312 41.609 41.379 41.127 47.664 47.039 46.470 43.904 45.998 41.936
7/18/2005 12:00 34.115 33.853 41.312 41.616 41.360 41.133 47.661 47.039 46.474 43.895 46.023 41.916
7/18/2005 16:00 34.092 33.825 41.288 41.591 41.371 41.736 47.643 47.009 46.444 43.893 46.087 41.894
7/18/2005 20:00 34.079 33.801 41.270 41.564 41.303 41.075 47.633 46.991 46.429 43.891 46.106 41.880
7/19/2005 0:00 34.095 33.806 41.274 41.567 41.305 41.068 47.643 47.009 46.446 43.895 46.065 41.882
7/19/2005 4:00 34.076 33.795 41.259 41.553 41.268 41.042 47.633 46.984 46.427 43.893 46.083 41.862
7/19/2005 8:00 34.065 33.798 41.247 41.640 42.196 42.884 47.624 46.967 46.416 43.895 46.100 41.856
7/19/2005 12:00 34.051 33.829 41.246 41.720 42.659 43.264 47.617 46.953 46.405 43.895 46.143 41.840
7/19/2005 16:00 34.032 33.796 41.230 41.629 42.079 41.645 47.600 46.933 46.377 43.893 46.141 41.830
7/19/2005 20:00 34.025 33.762 41.219 41.551 41.756 41.324 47.596 46.933 46.368 43.895 46.120 41.940
7/20/2005 0:00 34.042 33.770 41.230 41.553 41.632 41.240 47.612 46.960 46.394 43.902 46.075 41.908
7/20/2005 4:00 34.037 33.762 41.226 41.536 41.527 41.171 47.608 46.949 46.390 43.906 46.077 41.882
7/20/2005 8:00 34.042 33.762 41.224 41.538 41.466 41.139 47.612 46.953 46.398 43.906 46.073 41.868
7/20/2005 12:00 34.037 33.795 41.228 41.680 42.543 43.178 47.612 46.960 46.398 43.910 46.114 41.856
7/20/2005 16:00 34.016 33.798 41.223 41.707 42.454 42.448 47.598 46.949 46.374 43.908 46.168 41.838
7/20/2005 20:00 34.033 33.767 41.230 41.576 41.920 41.400 47.607 46.971 46.387 43.917 46.118 41.995
7/21/2005 0:00 34.077 33.786 41.259 41.584 41.780 41.323 47.633 47.022 46.440 43.923 46.083 42.011
7/21/2005 4:00 34.079 33.803 41.270 41.594 41.671 41.285 47.641 47.028 46.448 43.932 46.073 41.963
7/21/2005 8:00 34.077 33.814 41.314 41.678 42.419 42.906 47.638 47.020 46.448 43.934 46.069 41.938
7/21/2005 12:00 34.100 33.877 41.389 41.818 42.940 43.468 47.655 47.053 46.474 43.938 46.075 42.027
7/21/2005 16:00 34.074 33.870 41.353 41.833 42.820 42.887 47.635 47.022 46.442 43.934 46.151 42.015
7/21/2005 20:00 34.076 33.824 41.362 41.669 42.181 41.589 47.631 47.024 46.440 43.940 46.124 42.085
7/22/2005 0:00 34.113 33.853 41.372 41.687 42.029 41.548 47.654 47.060 46.479 43.951 46.075 42.053
7/22/2005 4:00 34.118 33.849 41.362 41.675 41.883 41.433 47.655 47.060 46.487 43.953 46.063 42.007
7/22/2005 8:00 34.111 33.853 41.370 41.753 42.652 43.454 47.650 47.037 46.476 43.957 46.085 41.977
7/22/2005 12:00 34.121 33.936 41.377 42.007 43.293 45.285 47.655 47.053 46.487 43.959 46.118 42.027
7/22/2005 16:00 34.097 33.939 41.372 42.026 43.084 44.567 47.635 47.026 46.455 43.957 46.186 42.125
7/22/2005 20:00 34.102 33.896 41.418 41.967 42.657 43.578 47.635 47.031 46.455 43.959 46.174 42.163
7/23/2005 0:00 34.125 33.910 41.465 41.951 42.524 43.529 47.648 47.048 46.476 43.965 46.127 42.079
7/23/2005 4:00 34.123 33.912 41.441 41.940 42.447 43.526 47.645 47.042 46.476 43.968 46.124 42.027
7/23/2005 8:00 34.134 33.913 41.450 41.949 42.412 43.516 47.648 47.039 46.481 43.970 46.126 42.003
7/23/2005 12:00 34.123 33.912 41.438 41.969 42.377 43.511 47.645 47.035 46.470 43.970 46.184 42.033
7/23/2005 16:00 34.100 33.884 41.418 41.935 42.327 43.469 47.624 47.006 46.440 43.963 46.211 41.999
7/23/2005 20:00 34.102 33.872 41.618 41.973 42.321 43.469 47.621 47.013 46.435 43.965 46.182 42.105
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

7/24/2005 0:00 34.123 33.901 41.561 41.996 42.351 43.519 47.638 47.037 46.463 43.974 46.131 42.059
7/24/2005 4:00 34.123 33.905 41.513 41.986 42.351 43.524 47.636 47.031 46.463 43.976 46.146 42.017
7/24/2005 8:00 34.134 33.910 41.502 41.987 42.365 43.536 47.641 47.033 46.474 43.978 46.141 42.003
7/24/2005 12:00 34.116 33.901 41.483 41.978 42.347 43.590 47.628 47.020 46.453 43.974 46.203 41.985
7/24/2005 16:00 34.093 33.882 41.463 41.978 42.340 43.707 47.614 47.000 46.424 43.968 46.189 42.005
7/24/2005 20:00 34.099 33.879 41.630 42.015 42.371 43.739 47.614 47.006 46.424 43.970 46.168 41.993
7/25/2005 0:00 34.123 33.907 41.597 42.047 42.419 43.771 47.633 47.039 46.459 43.978 46.135 41.975
7/25/2005 4:00 34.134 33.912 41.553 42.040 42.438 43.776 47.636 47.035 46.466 43.984 46.131 41.961
7/25/2005 8:00 34.113 33.893 41.521 42.018 42.417 43.757 47.619 47.004 46.442 43.978 46.166 41.938
7/25/2005 12:00 34.107 33.891 41.508 42.015 42.417 43.754 47.614 47.000 46.431 43.978 46.193 41.975
7/25/2005 16:00 34.084 33.874 41.490 42.004 42.402 43.735 47.603 46.989 46.416 43.974 46.215 42.093
7/25/2005 20:00 34.100 33.891 41.634 42.062 42.462 43.794 47.608 47.009 46.424 43.982 46.164 42.173
7/26/2005 0:00 34.157 33.929 41.588 42.089 42.537 43.826 47.645 47.071 46.496 43.989 46.184 42.091
7/26/2005 4:00 34.108 33.920 41.569 42.033 42.552 43.789 47.638 47.057 46.487 43.980 46.337 42.041
7/26/2005 8:00 34.155 33.969 41.582 42.087 42.574 43.838 47.657 47.071 46.524 44.004 46.261 42.027
7/26/2005 12:00 34.182 33.998 41.582 42.073 42.617 43.884 47.664 47.093 46.550 44.004 46.194 42.005
7/26/2005 16:00 34.189 33.974 41.576 41.936 42.436 42.013 47.669 47.099 46.555 44.010 46.187 41.989
7/26/2005 20:00 34.180 33.944 41.569 41.884 42.316 41.844 47.671 47.099 46.563 44.014 46.162 41.977
7/27/2005 0:00 34.210 33.953 41.573 41.887 42.249 41.805 47.678 47.104 46.576 44.016 46.210 41.969
7/27/2005 4:00 34.208 33.951 41.557 41.867 42.170 41.744 47.673 47.086 46.561 44.018 46.208 41.952
7/27/2005 8:00 34.220 33.955 41.555 41.865 42.122 41.712 47.678 47.095 46.572 44.021 46.178 41.946
7/27/2005 12:00 34.195 33.938 41.530 41.840 42.038 41.657 47.662 47.062 46.542 44.016 46.229 41.924
7/27/2005 16:00 34.165 33.907 41.494 41.836 42.129 41.844 47.635 47.011 46.494 44.010 46.289 41.900
7/27/2005 20:00 34.154 33.882 41.477 41.780 41.963 41.572 47.624 46.995 46.474 44.006 46.277 41.888
7/28/2005 0:00 34.170 33.888 41.473 41.771 41.915 41.538 47.631 47.004 46.485 44.008 46.233 41.884
7/28/2005 4:00 34.165 33.888 41.465 41.764 41.861 41.510 47.629 46.998 46.481 44.006 46.219 41.872
7/28/2005 8:00 34.178 33.908 41.465 41.862 42.756 43.294 47.636 47.006 46.489 44.010 46.200 41.868
7/28/2005 12:00 34.164 33.932 41.460 41.942 43.210 43.676 47.628 46.986 46.472 44.006 46.242 41.852
7/28/2005 16:00 34.150 33.922 41.448 41.891 42.789 44.204 47.615 46.969 46.450 43.999 46.283 41.850
7/28/2005 20:00 34.149 33.891 41.441 41.791 42.401 41.846 47.612 46.967 46.444 43.995 46.257 41.852
7/29/2005 0:00 34.164 33.889 41.446 41.775 42.210 41.684 47.622 46.982 46.463 43.999 46.205 41.852
7/29/2005 4:00 34.162 33.886 41.441 41.765 42.077 41.610 47.621 46.978 46.459 43.997 46.195 41.840
7/29/2005 8:00 34.187 33.915 41.452 41.867 42.901 43.366 47.636 47.002 46.483 44.001 46.174 41.840
7/29/2005 12:00 34.173 33.946 41.450 41.951 43.330 43.745 47.624 46.982 46.463 43.995 46.217 41.828
7/29/2005 16:00 34.155 33.926 41.443 41.873 42.783 42.185 47.612 46.962 46.446 43.989 46.238 41.814
7/29/2005 20:00 34.154 33.886 41.431 41.780 42.402 41.784 47.607 46.958 46.437 43.987 46.236 41.816
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

7/30/2005 0:00 34.173 33.889 41.439 41.773 42.229 41.689 47.617 46.980 46.459 43.989 46.191 41.812
7/30/2005 4:00 34.180 33.898 41.443 41.776 42.111 41.636 47.622 46.989 46.470 43.989 46.170 41.806
7/30/2005 8:00 34.192 33.903 41.446 41.775 42.031 41.592 47.631 47.000 46.479 43.991 46.155 41.804
7/30/2005 12:00 34.180 33.898 41.439 41.762 41.944 41.545 47.622 46.984 46.466 43.987 46.193 41.796
7/30/2005 16:00 34.155 33.869 41.416 41.731 41.854 41.476 47.607 46.960 46.437 43.976 46.240 41.788
7/30/2005 20:00 34.153 33.855 41.406 41.715 41.802 41.435 47.602 46.958 46.433 43.978 46.224 41.782
7/31/2005 0:00 34.173 33.874 41.420 41.727 41.787 41.435 47.619 46.986 46.461 43.982 46.178 41.780
7/31/2005 4:00 34.178 33.877 41.420 41.727 41.752 41.416 47.619 46.989 46.466 43.982 46.166 41.776
7/31/2005 8:00 34.173 33.874 41.414 41.720 41.717 41.392 47.617 46.982 46.463 43.982 46.162 41.768
7/31/2005 12:00 34.168 33.867 41.406 41.709 41.678 41.366 47.615 46.978 46.457 43.978 46.193 41.774
7/31/2005 16:00 34.145 33.846 41.393 41.691 41.647 42.108 47.602 46.960 46.433 43.974 46.228 41.756
7/31/2005 20:00 34.143 33.836 41.406 41.740 41.610 41.306 47.598 46.960 46.429 43.972 46.211 41.878
8/1/2005 0:00 34.153 33.848 41.410 41.724 41.599 41.306 47.607 46.978 46.448 43.972 46.174 41.852
8/1/2005 4:00 34.155 33.843 41.406 41.704 41.579 41.287 47.608 46.978 46.453 43.974 46.166 41.818
8/1/2005 8:00 34.157 33.849 41.404 41.702 41.564 41.280 47.612 46.980 46.459 43.976 46.151 41.800
8/1/2005 12:00 34.138 33.834 41.391 41.684 41.525 41.250 47.603 46.964 46.444 43.970 46.199 41.776
8/1/2005 16:00 34.109 33.801 41.366 41.649 41.470 41.203 47.582 46.938 46.409 43.961 46.246 41.754
8/1/2005 20:00 34.100 33.789 41.353 41.636 41.458 41.201 47.575 46.933 46.400 43.961 46.228 41.766
8/2/2005 0:00 34.118 33.801 41.358 41.644 41.464 41.191 47.589 46.955 46.427 43.963 46.178 41.804
8/2/2005 4:00 34.127 33.813 41.366 41.651 41.460 41.196 47.596 46.980 46.446 43.963 46.160 41.778
8/2/2005 8:00 34.125 33.820 41.362 41.722 42.279 42.867 47.598 46.967 46.444 43.965 46.157 41.764
8/2/2005 12:00 34.115 33.857 41.360 41.827 42.809 43.384 47.595 46.962 46.435 43.961 46.193 41.758
8/2/2005 16:00 34.095 33.839 41.353 41.795 42.471 42.141 47.579 46.947 46.407 43.957 46.224 41.746
8/2/2005 20:00 34.095 33.796 41.408 41.685 42.018 41.488 47.577 46.953 46.407 43.955 46.205 41.836
8/3/2005 0:00 34.113 33.808 41.395 41.747 41.859 41.413 47.595 46.980 46.435 43.959 46.166 41.840
8/3/2005 4:00 34.115 33.808 41.391 41.695 41.752 41.356 47.595 46.980 46.440 43.961 46.162 41.804
8/3/2005 8:00 34.125 33.827 41.400 41.787 42.550 43.068 47.602 46.991 46.455 43.963 46.143 41.860
8/3/2005 12:00 34.120 33.869 41.410 41.895 43.038 43.533 47.602 46.986 46.450 43.961 46.176 41.830
8/3/2005 16:00 34.109 33.860 41.404 41.849 42.650 42.220 47.593 46.982 46.433 43.959 46.215 41.808
8/3/2005 20:00 34.106 33.817 41.399 41.731 42.192 41.609 47.591 46.989 46.433 43.959 46.197 41.878
8/4/2005 0:00 34.144 33.839 41.423 41.740 42.035 41.530 47.619 47.031 46.476 43.970 46.131 41.884
8/4/2005 4:00 34.185 33.886 41.460 41.775 41.965 41.528 47.647 47.084 46.531 43.980 46.106 41.858
8/4/2005 8:00 34.211 33.917 41.479 41.878 42.776 43.258 47.661 47.101 46.555 43.989 46.172 41.900
8/4/2005 12:00 34.231 33.982 41.504 41.997 43.254 43.705 47.670 47.108 46.572 43.995 46.178 41.888
8/4/2005 16:00 34.227 33.988 41.509 41.964 42.862 42.382 47.663 47.104 46.578 43.995 46.172 41.850
8/4/2005 20:00 34.233 33.946 41.508 41.847 42.421 41.805 47.662 47.101 46.565 43.995 46.178 41.842
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

8/5/2005 0:00 34.236 33.950 41.511 41.840 42.223 41.707 47.669 47.106 46.578 43.997 46.160 41.836
8/5/2005 4:00 34.234 33.943 41.506 41.825 42.085 41.628 47.664 47.093 46.572 43.999 46.166 41.818
8/5/2005 8:00 34.248 33.944 41.509 41.820 42.005 41.581 47.671 47.099 46.578 44.001 46.155 41.820
8/5/2005 12:00 34.234 33.962 41.502 41.929 42.889 43.426 47.662 47.084 46.568 43.997 46.174 41.808
8/5/2005 16:00 34.206 33.941 41.479 41.853 42.323 41.831 47.640 47.051 46.529 43.991 46.244 41.792
8/5/2005 20:00 34.190 33.891 41.456 41.773 42.061 41.578 47.626 47.031 46.505 43.987 46.267 41.790
8/6/2005 0:00 34.204 33.900 41.460 41.773 41.954 41.526 47.635 47.048 46.520 43.987 46.222 41.790
8/6/2005 4:00 34.185 33.879 41.441 41.747 41.850 41.461 47.622 47.015 46.496 43.982 46.238 41.772
8/6/2005 8:00 34.189 33.872 41.525 41.745 41.791 41.419 47.624 47.015 46.500 43.985 46.226 41.766
8/6/2005 12:00 34.178 33.869 41.475 41.744 41.728 41.387 47.619 47.009 46.487 43.980 46.253 41.754
8/6/2005 16:00 34.146 33.848 41.433 41.805 41.795 42.801 47.598 46.982 46.453 43.976 46.300 41.740
8/6/2005 20:00 34.136 33.846 41.421 41.895 41.872 42.967 47.589 46.978 46.437 43.974 46.267 41.748
8/7/2005 0:00 34.153 33.870 41.450 41.987 41.961 43.055 47.605 47.004 46.461 43.980 46.205 41.748
8/7/2005 4:00 34.146 33.867 41.462 42.016 41.998 43.101 47.600 46.991 46.457 43.978 46.203 41.736
8/7/2005 8:00 34.155 33.876 41.483 41.995 42.052 43.148 47.605 46.995 46.466 43.982 46.182 41.732
8/7/2005 12:00 34.148 33.876 41.481 41.971 42.074 43.174 47.604 46.993 46.459 43.980 46.215 41.728
8/7/2005 16:00 34.123 33.855 41.467 41.947 42.070 43.163 47.586 46.978 46.433 43.974 46.281 41.726
8/7/2005 20:00 34.132 33.857 41.477 41.973 42.133 43.569 47.591 46.991 46.440 43.974 46.246 41.736
8/8/2005 0:00 34.148 33.886 41.498 42.016 42.209 43.678 47.603 47.013 46.463 43.976 46.190 41.732
8/8/2005 4:00 34.148 33.886 41.500 42.020 42.246 43.698 47.602 47.004 46.463 43.978 46.186 41.720
8/8/2005 8:00 34.157 33.908 41.513 42.127 43.138 45.537 47.607 47.006 46.472 43.980 46.168 41.714
8/8/2005 12:00 34.153 33.955 41.525 42.235 43.652 45.991 47.602 47.006 46.468 43.976 46.201 41.708
8/8/2005 16:00 34.139 33.929 41.521 42.126 43.031 44.189 47.590 46.997 46.448 43.974 46.248 41.706
8/8/2005 20:00 34.139 33.896 41.523 42.078 42.859 44.089 47.588 47.002 46.444 43.974 46.232 41.714
8/9/2005 0:00 34.155 33.912 41.536 42.089 42.757 43.957 47.596 47.017 46.463 43.976 46.191 41.778
8/9/2005 4:00 34.155 33.912 41.540 42.089 42.700 43.931 47.595 47.009 46.459 43.974 46.188 41.742
8/9/2005 8:00 34.176 33.943 41.559 42.200 43.543 45.755 47.605 47.022 46.483 43.980 46.158 41.732
8/9/2005 12:00 34.173 33.988 41.573 42.338 43.979 46.167 47.602 47.020 46.468 43.978 46.191 41.726
8/9/2005 16:00 34.159 33.957 41.569 42.193 43.291 44.318 47.590 47.009 46.453 43.974 46.242 41.716
8/9/2005 20:00 34.165 33.927 41.573 42.146 43.101 44.198 47.588 47.017 46.448 43.974 46.234 41.782
8/10/2005 0:00 34.201 33.969 41.594 42.171 43.018 44.130 47.614 47.062 46.498 43.978 46.153 41.794
8/10/2005 4:00 34.209 33.972 41.597 42.167 42.953 44.094 47.616 47.055 46.500 43.980 46.149 41.764
8/10/2005 8:00 34.213 33.988 41.599 42.264 43.752 45.917 47.614 47.046 46.496 43.982 46.153 41.806
8/10/2005 12:00 34.213 34.000 41.737 42.244 43.232 44.299 47.612 47.048 46.494 43.980 46.184 41.816
8/10/2005 16:00 34.192 33.963 41.727 42.211 43.057 44.146 47.595 47.028 46.466 43.972 46.250 41.780
8/10/2005 20:00 34.194 33.946 41.653 42.173 42.974 44.089 47.590 47.026 46.459 43.970 46.252 41.766
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

8/11/2005 0:00 34.220 33.972 41.651 42.193 42.957 44.099 47.608 47.053 46.485 43.974 46.191 41.816
8/11/2005 4:00 34.217 33.977 41.641 42.193 42.925 44.096 47.605 47.044 46.485 43.972 46.184 41.780
8/11/2005 8:00 34.218 33.991 41.641 42.277 43.703 45.843 47.603 47.035 46.481 43.974 46.181 41.826
8/11/2005 12:00 34.218 34.029 41.645 42.351 43.661 45.050 47.600 47.031 46.476 43.972 46.199 41.770
8/11/2005 16:00 34.211 33.986 41.638 42.220 43.308 44.296 47.591 47.024 46.461 43.968 46.226 41.762
8/11/2005 20:00 34.211 33.970 41.643 42.271 43.164 44.203 47.588 47.028 46.457 43.965 46.242 41.760
8/12/2005 0:00 34.238 33.991 41.662 42.320 43.110 44.196 47.605 47.051 46.485 43.970 46.184 41.818
8/12/2005 4:00 34.248 34.000 41.678 42.338 43.071 44.177 47.612 47.057 46.496 43.972 46.166 41.790
8/12/2005 8:00 34.252 34.001 41.682 42.326 43.044 44.163 47.614 47.055 46.500 43.974 46.151 41.772
8/12/2005 12:00 34.247 34.010 41.680 42.275 43.016 44.163 47.616 47.051 46.505 43.972 46.142 41.756
8/12/2005 16:00 34.449 34.058 41.674 42.184 43.009 44.081 47.600 47.033 46.492 44.194 46.139 41.792
8/12/2005 20:00 34.196 34.105 41.666 42.162 42.861 42.566 47.595 47.015 46.481 43.813 46.224 41.730
8/13/2005 0:00 34.147 34.112 41.662 42.024 42.702 42.101 47.605 47.026 46.494 43.972 46.199 41.726
8/13/2005 4:00 34.136 34.143 41.638 41.976 42.563 41.994 47.593 47.004 46.476 43.968 46.209 41.714
8/13/2005 8:00 34.160 34.100 41.641 41.956 42.493 41.946 47.607 47.026 46.496 43.965 46.155 41.712
8/13/2005 12:00 34.168 34.117 41.634 41.924 42.416 41.909 47.612 47.033 46.498 43.862 46.139 41.698
8/13/2005 16:00 34.160 34.113 41.609 41.880 42.332 41.847 47.605 47.017 46.485 43.857 46.153 41.688
8/13/2005 20:00 34.257 34.112 41.596 41.873 42.281 41.807 47.611 47.026 46.489 43.806 46.137 41.702
8/14/2005 0:00 34.259 34.136 41.594 41.882 42.235 41.797 47.616 47.037 46.500 43.968 46.098 41.696
8/14/2005 4:00 34.250 34.131 41.588 41.880 42.192 41.766 47.617 47.037 46.505 43.963 46.091 41.680
8/14/2005 8:00 34.261 34.084 41.590 41.880 42.155 41.738 47.624 47.044 46.513 43.968 46.083 41.694
8/14/2005 12:00 34.271 34.115 41.584 41.878 42.111 41.717 47.623 47.042 46.513 43.963 46.096 41.686
8/14/2005 16:00 34.253 34.086 41.563 41.855 42.046 41.662 47.605 47.013 46.483 43.957 46.157 41.676
8/14/2005 20:00 34.255 34.060 41.553 41.840 42.009 41.628 47.604 47.006 46.479 43.957 46.157 41.662
8/15/2005 0:00 34.271 34.017 41.559 41.851 41.994 41.628 47.614 47.024 46.498 43.959 46.110 41.660
8/15/2005 4:00 34.269 33.989 41.555 41.844 41.959 41.604 47.612 47.020 46.498 43.957 46.104 41.656
8/15/2005 8:00 34.276 33.967 41.552 41.844 41.937 41.587 47.612 47.022 46.498 43.955 46.100 41.664
8/15/2005 12:00 34.265 34.017 41.544 41.835 41.898 41.561 47.607 47.011 46.489 43.953 46.126 41.644
8/15/2005 16:00 34.242 34.094 41.521 41.809 41.847 41.514 47.590 46.984 46.461 43.946 46.179 41.656
8/15/2005 20:00 34.239 34.022 41.513 41.798 41.819 41.490 47.586 46.980 46.455 43.944 46.170 41.640
8/16/2005 0:00 34.253 33.986 41.517 41.802 41.812 41.487 47.597 46.995 46.471 43.946 46.129 41.652
8/16/2005 4:00 34.246 33.962 41.511 41.795 41.784 41.469 47.591 46.984 46.468 43.944 46.124 41.646
8/16/2005 8:00 34.254 33.948 41.513 41.880 42.639 43.168 47.597 46.991 46.474 43.946 46.110 41.646
8/16/2005 12:00 34.244 34.025 41.513 41.982 43.144 43.628 47.590 46.980 46.463 43.938 46.129 41.636
8/16/2005 16:00 34.224 34.081 41.504 41.940 42.783 42.351 47.574 46.953 46.440 43.934 46.172 41.630
8/16/2005 20:00 34.214 33.981 41.488 41.815 42.340 41.754 47.567 46.940 46.427 43.932 46.190 41.632
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

8/17/2005 0:00 34.219 33.948 41.488 41.796 42.155 41.647 47.569 46.944 46.431 43.932 46.158 41.628
8/17/2005 4:00 34.191 33.962 41.467 41.767 42.004 41.556 47.550 46.913 46.403 43.923 46.191 41.602
8/17/2005 8:00 34.175 33.981 41.452 41.833 42.772 43.235 47.538 46.891 46.385 43.917 46.211 41.590
8/17/2005 12:00 34.164 34.100 41.448 41.926 43.243 43.671 47.532 46.882 46.372 43.915 46.199 41.588
8/17/2005 16:00 34.138 33.948 41.427 41.771 42.386 41.777 47.515 46.852 46.342 43.906 46.250 41.594
8/17/2005 20:00 34.136 33.910 41.416 41.724 42.135 41.588 47.512 46.847 46.333 43.906 46.248 41.578
8/18/2005 0:00 34.136 33.889 41.412 41.724 42.004 41.532 47.512 46.854 46.342 43.900 46.201 41.586
8/18/2005 4:00 34.145 33.846 41.414 41.718 41.926 41.490 47.520 46.867 46.355 43.902 46.162 41.586
8/18/2005 8:00 34.154 33.831 41.416 41.718 41.867 41.459 47.525 46.874 46.366 43.902 46.135 41.584
8/18/2005 12:00 34.154 33.893 41.416 41.722 41.817 41.439 47.529 46.882 46.374 43.900 46.131 41.582
8/18/2005 16:00 34.141 33.927 41.404 41.704 41.767 41.404 47.520 46.871 46.355 43.898 46.162 41.576
8/18/2005 20:00 34.145 33.898 41.404 41.696 41.727 41.370 47.520 46.878 46.357 43.893 46.139 41.566
8/19/2005 0:00 34.153 33.882 41.406 41.702 41.706 41.363 47.525 46.891 46.370 43.893 46.093 41.576
8/19/2005 4:00 34.157 33.846 41.408 41.702 41.680 41.353 47.529 46.896 46.379 43.891 46.061 41.572
8/19/2005 8:00 34.173 33.829 41.425 41.813 42.592 43.132 47.541 46.916 46.400 43.893 46.034 41.576
8/19/2005 12:00 34.227 33.858 41.441 41.889 42.569 42.396 47.545 46.931 46.416 43.891 46.042 41.572
8/19/2005 16:00 34.215 33.819 41.454 41.773 42.140 41.621 47.558 46.947 46.431 43.900 46.031 41.586
8/19/2005 20:00 34.173 33.876 41.429 41.731 41.946 41.495 47.536 46.916 46.403 43.847 46.069 41.566
8/20/2005 0:00 34.210 33.776 41.452 41.751 41.895 41.492 47.560 46.955 46.446 43.891 46.011 41.562
8/20/2005 4:00 34.194 33.769 41.439 41.735 41.808 41.440 47.550 46.936 46.424 43.889 46.031 41.560
8/20/2005 8:00 34.219 33.710 41.454 41.744 41.786 41.428 47.564 46.964 46.453 43.895 45.999 41.570
8/20/2005 12:00 34.229 33.765 41.458 41.756 41.754 41.421 47.571 46.971 46.457 43.891 46.009 41.566
8/20/2005 16:00 34.206 33.831 41.439 41.731 41.688 41.373 47.552 46.944 46.429 43.883 46.062 41.542
8/20/2005 20:00 34.206 33.812 41.431 41.715 41.656 41.344 47.550 46.942 46.424 43.887 46.058 41.544
8/21/2005 0:00 34.208 33.788 41.431 41.720 41.636 41.337 47.550 46.942 46.424 43.883 46.040 41.548
8/21/2005 4:00 34.213 33.758 41.431 41.715 41.619 41.322 47.552 46.944 46.431 43.883 46.029 41.536
8/21/2005 8:00 34.210 33.746 41.427 41.711 41.597 41.310 47.548 46.942 46.431 43.879 46.025 41.542
8/21/2005 12:00 34.213 33.764 41.425 41.713 41.583 41.301 47.550 46.942 46.431 43.879 46.027 41.530
8/21/2005 16:00 34.189 33.817 41.406 41.691 41.536 41.263 47.532 46.913 46.398 43.874 46.077 41.534
8/21/2005 20:00 34.183 33.793 41.397 41.671 41.514 41.236 47.527 46.905 46.390 43.870 46.081 41.518
8/22/2005 0:00 34.196 33.765 41.402 41.684 41.518 41.246 47.536 46.920 46.405 43.872 46.042 41.532
8/22/2005 4:00 34.166 33.788 41.383 41.669 41.468 41.206 47.517 46.885 46.370 43.868 46.085 41.506
8/22/2005 8:00 34.178 33.762 41.383 41.658 41.472 41.203 47.522 46.898 46.383 43.868 46.062 41.522
8/22/2005 12:00 34.167 33.798 41.379 41.658 41.453 41.198 47.520 46.894 46.377 43.864 46.063 41.516
8/22/2005 16:00 34.148 33.850 41.366 41.640 41.414 41.165 47.506 46.869 46.353 43.864 46.102 41.499
8/22/2005 20:00 34.143 33.815 41.355 41.625 41.398 41.144 47.499 46.865 46.351 43.855 46.094 41.493
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

8/23/2005 0:00 34.136 33.800 41.351 41.627 41.379 41.146 47.499 46.858 46.344 43.857 46.071 41.499
8/23/2005 4:00 34.139 33.789 41.343 41.618 41.377 41.129 47.498 46.863 46.348 43.851 46.079 41.501
8/23/2005 8:00 34.146 33.758 41.345 41.618 41.377 41.127 47.503 46.871 46.357 43.853 46.050 41.503
8/23/2005 12:00 34.137 33.784 41.339 41.616 41.365 41.120 47.499 46.869 46.351 43.851 46.048 41.497
8/23/2005 16:00 34.125 33.839 41.328 41.604 41.333 41.098 47.491 46.852 46.333 43.847 46.085 41.493
8/23/2005 20:00 34.120 33.838 41.329 41.589 41.316 41.074 47.484 46.847 46.327 43.843 46.089 41.489
8/24/2005 0:00 34.130 33.807 41.326 41.602 41.328 41.094 47.494 46.865 46.340 43.843 46.034 41.491
8/24/2005 4:00 34.129 33.800 41.324 41.604 41.322 41.094 47.494 46.867 46.348 43.838 46.011 41.485
8/24/2005 8:00 34.120 33.791 41.309 41.576 41.292 41.051 47.482 46.845 46.327 43.836 46.058 41.475
8/24/2005 12:00 34.125 33.800 41.316 41.591 41.300 41.072 47.492 46.860 46.342 43.837 46.023 41.483
8/24/2005 16:00 34.104 33.834 41.299 41.571 41.263 41.041 47.477 46.838 46.318 43.832 46.060 41.471
8/24/2005 20:00 34.109 33.836 41.295 41.565 41.263 41.033 47.479 46.845 46.322 43.830 46.048 41.481
8/25/2005 0:00 34.113 33.810 41.301 41.576 41.270 41.046 47.484 46.860 46.337 43.832 46.005 41.477
8/25/2005 4:00 34.108 33.789 41.291 41.567 41.252 41.029 47.480 46.849 46.329 43.830 46.011 41.459
8/25/2005 8:00 34.125 33.748 41.305 41.578 41.274 41.043 47.494 46.871 46.353 43.832 45.968 41.467
8/25/2005 12:00 34.115 33.767 41.297 41.574 41.252 41.034 47.487 46.865 46.342 43.828 45.978 41.471
8/25/2005 16:00 34.097 33.814 41.284 41.558 41.219 41.007 47.477 46.843 46.320 43.826 46.023 41.467
8/25/2005 20:00 34.092 33.822 41.274 41.544 41.207 40.988 47.470 46.838 46.316 43.821 46.036 41.469
8/26/2005 0:00 34.106 33.762 41.288 41.544 41.215 40.988 47.519 46.849 46.320 43.898 45.947 41.485
8/26/2005 4:00 34.093 33.795 41.267 41.538 41.185 40.976 47.466 46.829 46.309 43.821 46.017 41.459
8/26/2005 8:00 34.059 33.743 41.282 41.558 41.222 41.007 47.480 46.865 46.344 43.823 45.961 41.471
8/26/2005 12:00 34.108 33.772 41.286 41.560 41.222 41.007 47.487 46.871 46.348 43.823 45.963 41.455
8/26/2005 16:00 34.083 33.832 41.265 41.542 41.174 40.972 47.468 46.845 46.320 43.817 46.019 41.453
8/26/2005 20:00 34.086 33.822 41.261 41.529 41.174 40.957 47.466 46.847 46.318 43.815 46.019 41.457
8/27/2005 0:00 34.095 33.774 41.267 41.542 41.189 40.976 47.475 46.860 46.333 43.817 45.972 41.445
8/27/2005 4:00 34.081 33.759 41.255 41.531 41.159 40.958 47.465 46.843 46.320 43.813 45.984 41.446
8/27/2005 8:00 34.090 33.714 41.259 41.533 41.169 40.962 47.472 46.854 46.329 43.815 45.963 41.439
8/27/2005 12:00 34.078 33.755 41.253 41.527 41.150 40.950 47.466 46.845 46.320 43.811 45.988 41.445
8/27/2005 16:00 34.065 33.822 41.238 41.509 41.121 40.921 47.454 46.829 46.298 43.806 46.040 41.439
8/27/2005 20:00 34.062 33.834 41.232 41.498 41.113 40.907 47.449 46.827 46.292 43.804 46.044 41.429
8/28/2005 0:00 34.085 33.805 41.246 41.507 41.139 40.921 47.465 46.849 46.311 43.813 45.992 41.453
8/28/2005 4:00 34.088 33.736 41.247 41.520 41.152 40.940 47.468 46.869 46.333 43.804 45.949 41.439
8/28/2005 8:00 34.067 33.746 41.230 41.500 41.113 40.905 47.451 46.836 46.305 43.802 45.994 41.437
8/28/2005 12:00 34.081 33.748 41.244 41.514 41.139 40.934 47.466 46.863 46.327 43.804 45.955 41.443
8/28/2005 16:00 34.058 33.815 41.224 41.496 41.097 40.900 47.453 46.845 46.301 43.798 46.005 41.429
8/28/2005 20:00 34.088 33.798 41.238 41.500 41.128 40.902 47.466 46.874 46.324 43.806 45.972 41.451
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

8/29/2005 0:00 34.078 33.762 41.238 41.513 41.123 40.921 47.461 46.871 46.324 43.798 45.936 41.425
8/29/2005 4:00 34.065 33.733 41.226 41.500 41.099 40.902 47.454 46.858 46.314 43.794 45.947 41.429
8/29/2005 8:00 34.072 33.691 41.232 41.509 41.108 40.909 47.459 46.867 46.327 43.794 45.928 41.433
8/29/2005 12:00 34.060 33.733 41.221 41.498 41.084 40.893 47.453 46.854 46.311 43.792 45.961 41.425
8/29/2005 16:00 34.032 33.819 41.200 41.469 41.038 40.850 47.432 46.825 46.279 43.785 46.036 41.411
8/29/2005 20:00 34.035 33.824 41.192 41.460 41.034 40.840 47.430 46.825 46.277 43.785 46.034 41.405
8/30/2005 0:00 34.034 33.791 41.192 41.464 41.036 40.845 47.430 46.827 46.281 43.783 46.005 41.413
8/30/2005 4:00 34.034 33.760 41.188 41.458 41.034 40.840 47.428 46.827 46.281 43.785 45.998 41.401
8/30/2005 8:00 34.030 33.743 41.186 41.458 41.026 40.838 47.426 46.823 46.281 43.783 45.988 41.411
8/30/2005 12:00 34.021 33.774 41.179 41.449 41.012 40.826 47.423 46.816 46.268 43.779 46.015 41.405
8/30/2005 16:00 34.007 33.858 41.167 41.431 40.984 40.797 47.413 46.805 46.251 43.777 46.058 41.403
8/30/2005 20:00 34.011 33.800 41.161 41.429 40.986 40.793 47.413 46.816 46.255 43.773 46.038 41.421
8/31/2005 0:00 34.019 33.760 41.169 41.440 41.008 40.814 47.420 46.832 46.272 43.775 45.986 41.425
8/31/2005 4:00 34.030 33.720 41.179 41.451 41.030 40.831 47.430 46.852 46.293 43.775 45.941 41.427
8/31/2005 8:00 34.062 33.648 41.206 41.485 41.082 40.878 47.451 46.894 46.335 43.781 45.881 41.439
8/31/2005 12:00 34.086 33.622 41.236 41.522 41.123 40.929 47.473 46.938 46.372 43.787 45.852 41.449
8/31/2005 16:00 34.081 33.665 41.229 41.504 41.089 40.893 47.465 46.929 46.359 43.779 45.885 41.447
8/31/2005 20:00 34.072 33.650 41.225 41.500 41.073 40.883 47.461 46.922 46.352 43.781 45.885 41.447
9/1/2005 0:00 34.081 33.596 41.232 41.511 41.082 40.895 47.466 46.931 46.366 43.781 45.862 41.434
9/1/2005 4:00 34.077 33.555 41.230 41.509 41.073 40.890 47.465 46.927 46.364 43.779 45.852 41.441
9/1/2005 8:00 34.092 33.521 41.240 41.522 41.089 40.903 47.472 46.938 46.377 43.783 45.833 41.445
9/1/2005 12:00 34.086 33.555 41.236 41.520 41.074 40.900 47.470 46.938 46.372 43.779 45.868 41.445
9/1/2005 16:00 34.056 33.646 41.209 41.487 41.021 40.852 47.447 46.907 46.335 43.773 45.949 41.417
9/1/2005 20:00 34.060 33.655 41.205 41.474 41.019 40.836 47.444 46.911 46.331 43.770 45.955 41.434
9/2/2005 0:00 34.065 33.609 41.211 41.489 41.034 40.854 47.451 46.922 46.343 43.773 45.914 41.435
9/2/2005 4:00 34.076 33.557 41.215 41.489 41.041 40.854 47.456 46.927 46.352 43.775 45.893 41.425
9/2/2005 8:00 34.083 33.529 41.224 41.531 41.716 42.191 47.463 46.940 46.366 43.775 45.866 41.441
9/2/2005 12:00 34.079 33.602 41.231 41.678 42.405 43.012 47.458 46.929 46.356 43.773 45.885 41.435
9/2/2005 16:00 34.060 33.689 41.221 41.651 42.056 41.776 47.444 46.911 46.330 43.766 45.949 41.421
9/2/2005 20:00 34.058 33.655 41.215 41.533 41.603 41.170 47.440 46.911 46.327 43.766 45.953 41.419
9/3/2005 0:00 34.067 33.590 41.224 41.533 41.457 41.100 47.447 46.929 46.342 43.766 45.908 41.423
9/3/2005 4:00 34.067 33.553 41.223 41.520 41.361 41.045 47.444 46.918 46.337 43.764 45.904 41.419
9/3/2005 8:00 34.069 33.522 41.223 41.516 41.302 41.014 47.442 46.918 46.337 43.764 45.897 41.407
9/3/2005 12:00 34.062 33.557 41.213 41.513 41.248 40.988 47.440 46.909 46.331 43.760 45.930 41.415
9/3/2005 16:00 34.040 33.660 41.192 41.480 41.180 40.928 47.423 46.887 46.298 43.758 46.009 41.419
9/3/2005 20:00 34.028 33.674 41.181 41.464 41.138 40.891 47.413 46.878 46.283 43.756 46.017 41.423
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

9/4/2005 0:00 34.044 33.610 41.190 41.480 41.143 40.907 47.425 46.902 46.307 43.756 45.961 41.417
9/4/2005 4:00 34.033 33.583 41.187 41.471 41.114 40.888 47.420 46.889 46.298 43.754 45.955 41.421
9/4/2005 8:00 34.042 33.541 41.188 41.471 41.110 40.883 47.423 46.896 46.305 43.756 45.939 41.411
9/4/2005 12:00 34.030 33.581 41.177 41.467 41.078 40.866 47.418 46.885 46.294 43.751 45.970 41.415
9/4/2005 16:00 34.016 33.677 41.163 41.444 41.039 40.829 47.407 46.874 46.270 43.747 46.029 41.528
9/4/2005 20:00 34.026 33.665 41.167 41.465 41.117 41.807 47.411 46.898 46.283 43.747 45.999 41.632
9/5/2005 0:00 34.032 33.648 41.186 41.613 41.298 42.451 47.420 46.911 46.301 43.747 45.945 41.564
9/5/2005 4:00 34.019 33.638 41.188 41.631 41.368 42.537 47.413 46.891 46.285 43.747 45.949 41.518
9/5/2005 8:00 34.028 33.605 41.198 41.645 41.448 42.601 47.416 46.896 46.294 43.745 45.937 41.499
9/5/2005 12:00 34.023 33.648 41.198 41.660 41.492 42.647 47.411 46.889 46.285 43.741 45.955 41.656
9/5/2005 16:00 34.009 33.743 41.194 41.667 41.544 42.799 47.402 46.882 46.270 43.737 46.011 41.578
9/5/2005 20:00 34.026 33.717 41.211 41.671 41.598 42.766 47.411 46.905 46.281 43.743 45.982 41.626
9/6/2005 0:00 34.139 33.571 41.271 41.733 41.719 42.869 47.453 46.980 46.355 43.726 45.833 41.544
9/6/2005 4:00 33.978 33.591 41.242 41.716 41.681 42.842 47.418 46.911 46.303 43.707 45.908 41.526
9/6/2005 8:00 34.000 33.472 41.259 41.722 41.740 42.869 47.430 46.922 46.314 43.622 45.897 41.522
9/6/2005 12:00 34.015 33.722 41.278 41.758 41.791 42.936 47.435 46.938 46.331 43.603 45.868 41.522
9/6/2005 16:00 34.050 34.234 41.275 41.751 41.797 42.945 47.425 46.916 46.311 43.648 45.920 41.494
9/6/2005 20:00 34.059 33.472 41.280 41.758 41.830 42.969 47.426 46.916 46.314 43.595 45.912 41.500
9/7/2005 0:00 34.071 33.497 41.297 41.804 41.897 43.391 47.433 46.929 46.329 43.595 45.875 41.494
9/7/2005 4:00 34.065 33.514 41.301 41.827 41.933 43.458 47.426 46.913 46.316 43.588 45.889 41.486
9/7/2005 8:00 34.076 33.671 41.311 41.838 41.980 43.484 47.426 46.911 46.320 43.58 45.879 41.473
9/7/2005 12:00 34.069 33.710 41.312 41.845 41.998 43.499 47.420 46.898 46.307 43.618 45.912 41.462
9/7/2005 16:00 34.049 33.729 41.299 41.836 41.998 43.489 47.404 46.871 46.277 43.698 45.967 41.460
9/7/2005 20:00 34.049 33.626 41.299 41.831 42.022 43.491 47.400 46.865 46.270 43.692 45.974 41.448
9/8/2005 0:00 34.051 33.600 41.309 41.845 42.048 43.515 47.399 46.858 46.268 43.654 45.955 41.456
9/8/2005 4:00 34.041 33.605 41.301 41.842 42.054 43.511 47.390 46.840 46.253 43.669 45.972 41.447
9/8/2005 8:00 34.051 33.588 41.313 41.922 42.887 45.234 47.392 46.840 46.257 43.656 45.963 41.449
9/8/2005 12:00 34.046 33.683 41.326 42.042 43.423 45.763 47.388 46.836 46.248 43.696 45.976 41.442
9/8/2005 16:00 34.026 33.781 41.316 41.940 42.815 44.003 47.374 46.812 46.222 43.773 46.013 41.429
9/8/2005 20:00 34.035 33.762 41.320 41.880 42.580 43.756 47.374 46.816 46.222 43.758 45.998 41.436
9/9/2005 0:00 34.044 33.708 41.334 41.898 42.495 43.733 47.378 46.827 46.238 43.684 45.945 41.433
9/9/2005 4:00 34.046 33.686 41.338 41.900 42.444 43.709 47.374 46.821 46.229 43.671 45.936 41.428
9/9/2005 8:00 34.053 33.665 41.349 41.996 43.260 45.489 47.374 46.821 46.233 43.648 45.918 41.429
9/9/2005 12:00 34.051 33.757 41.360 42.098 43.731 45.942 47.371 46.814 46.225 43.694 45.945 41.413
9/9/2005 16:00 34.039 33.865 41.357 42.000 43.118 44.179 47.359 46.798 46.201 43.790 45.994 41.415
9/9/2005 20:00 34.044 33.832 41.364 41.947 42.863 43.929 47.359 46.807 46.203 43.764 45.980 41.413
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

9/10/2005 0:00 34.065 33.765 41.382 41.957 42.761 43.890 47.369 46.823 46.222 43.694 45.926 41.423
9/10/2005 4:00 34.058 33.752 41.379 41.956 42.680 43.855 47.361 46.809 46.214 43.694 45.916 41.413
9/10/2005 8:00 34.067 33.726 41.391 41.958 42.639 43.835 47.362 46.809 46.216 43.686 45.903 41.417
9/10/2005 12:00 34.072 33.758 41.397 41.962 42.612 43.826 47.364 46.812 46.218 43.720 45.928 41.415
9/10/2005 16:00 34.063 33.862 41.391 41.955 42.577 43.805 47.354 46.807 46.199 43.796 46.007 41.411
9/10/2005 20:00 34.076 33.858 41.408 41.971 42.580 43.811 47.359 46.829 46.209 43.747 45.963 41.423
9/11/2005 0:00 34.104 33.781 41.431 41.998 42.614 43.847 47.376 46.860 46.246 43.641 45.873 41.435
9/11/2005 4:00 34.106 33.752 41.443 42.009 42.608 43.854 47.374 46.854 46.244 43.705 45.841 41.429
9/11/2005 8:00 34.118 33.719 41.454 42.018 42.614 43.856 47.378 46.860 46.251 43.707 45.809 41.429
9/11/2005 12:00 34.120 33.739 41.462 42.022 42.608 43.859 47.373 46.858 46.244 43.707 45.823 41.429
9/11/2005 16:00 34.100 33.865 41.450 42.007 42.575 43.830 47.357 46.838 46.215 43.701 45.908 41.423
9/11/2005 20:00 34.118 33.841 41.464 42.016 42.593 43.836 47.364 46.856 46.227 43.705 45.891 41.441
9/12/2005 0:00 34.125 33.803 41.477 42.035 42.610 43.862 47.369 46.865 46.240 43.705 45.837 41.421
9/12/2005 4:00 34.128 33.779 41.481 42.038 42.614 43.864 47.366 46.856 46.238 43.703 45.817 41.431
9/12/2005 8:00 34.120 33.800 41.477 42.118 43.421 45.632 47.355 46.827 46.218 43.701 45.841 41.411
9/12/2005 12:00 34.107 33.891 41.483 42.217 43.927 46.117 47.348 46.821 46.205 43.696 45.877 41.415
9/12/2005 16:00 34.084 34.015 41.462 42.146 43.467 44.556 47.328 46.792 46.166 43.690 46.017 41.411
9/12/2005 20:00 34.099 33.934 41.479 42.069 43.168 44.141 47.336 46.816 46.187 43.692 45.959 41.423
9/13/2005 0:00 34.116 33.877 41.498 42.075 43.037 44.079 47.343 46.827 46.201 43.698 45.904 41.425
9/13/2005 4:00 34.134 33.867 41.512 42.078 42.961 44.038 47.350 46.829 46.212 43.684 45.879 41.419
9/13/2005 8:00 34.169 33.788 41.535 42.109 42.944 44.055 47.369 46.865 46.244 43.698 45.800 41.428
9/13/2005 12:00 34.188 33.745 41.560 42.133 42.939 44.076 47.383 46.891 46.272 43.696 45.728 41.445
9/13/2005 16:00 34.181 33.810 41.561 42.126 42.894 44.048 47.373 46.880 46.257 43.705 45.792 41.439
9/13/2005 20:00 34.190 33.788 41.569 42.135 42.880 44.041 47.374 46.889 46.259 43.692 45.806 41.425
9/14/2005 0:00 34.232 33.736 41.603 42.167 42.922 44.081 47.400 46.931 46.307 43.665 45.740 41.444
9/14/2005 4:00 34.217 34.243 41.600 42.171 42.889 44.074 47.388 46.913 46.294 43.715 45.765 41.426
9/14/2005 8:00 34.240 34.193 41.617 42.182 42.898 44.076 47.397 46.920 46.304 43.701 45.769 41.451
9/14/2005 12:00 34.231 34.210 41.619 42.186 42.881 44.076 47.390 46.909 46.294 43.728 45.798 41.438
9/14/2005 16:00 34.201 34.320 41.594 42.151 42.856 44.076 47.364 46.869 46.246 43.773 45.893 41.421
9/14/2005 20:00 34.233 34.284 41.615 42.160 42.857 44.028 47.378 46.896 46.264 43.722 45.873 41.469
9/15/2005 0:00 34.238 34.246 41.625 42.176 42.868 44.045 47.376 46.902 46.275 43.688 45.848 41.431
9/15/2005 4:00 34.238 34.213 41.628 42.176 42.856 44.047 47.374 46.889 46.266 43.694 45.850 41.455
9/15/2005 8:00 34.261 34.148 41.649 42.211 42.896 44.088 47.392 46.916 46.296 43.694 45.800 41.462
9/15/2005 12:00 34.261 34.156 41.655 42.215 42.894 44.090 47.392 46.911 46.292 43.713 45.817 41.460
9/15/2005 16:00 34.243 34.267 41.642 42.200 42.896 44.329 47.374 46.887 46.261 43.739 45.885 41.449
9/15/2005 20:00 34.264 34.236 41.659 42.206 42.896 44.085 47.380 46.909 46.274 43.681 45.866 41.465
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

9/16/2005 0:00 34.280 34.167 41.669 42.224 42.915 44.107 47.390 46.922 46.294 43.673 45.823 41.469
9/16/2005 4:00 34.278 34.122 41.670 42.222 42.909 44.104 47.387 46.913 46.290 43.675 45.821 41.475
9/16/2005 8:00 34.296 34.089 41.682 42.306 43.667 45.785 47.393 46.920 46.303 43.662 45.809 41.469
9/16/2005 12:00 34.285 34.175 41.684 42.420 44.171 46.353 47.387 46.909 46.285 43.705 45.846 41.477
9/16/2005 16:00 34.255 34.284 41.663 42.280 43.525 44.496 47.361 46.869 46.240 43.756 45.934 41.459
9/16/2005 20:00 34.246 34.272 41.651 42.220 43.290 44.274 47.350 46.858 46.224 43.749 45.947 41.454
9/17/2005 0:00 34.259 34.230 41.667 42.229 43.186 44.233 47.356 46.867 46.231 43.690 45.918 41.457
9/17/2005 4:00 34.234 34.241 41.647 42.206 43.090 44.176 47.338 46.832 46.203 43.730 45.949 41.433
9/17/2005 8:00 34.234 34.246 41.642 42.193 43.033 44.138 47.334 46.816 46.196 43.764 45.949 41.429
9/17/2005 12:00 34.224 34.293 41.634 42.187 42.985 44.116 47.326 46.807 46.181 43.838 45.980 41.439
9/17/2005 16:00 34.201 34.380 41.617 42.162 42.933 44.071 47.314 46.790 46.153 43.968 45.974 41.415
9/17/2005 20:00 34.217 34.377 41.634 42.178 42.932 44.074 47.319 46.814 46.170 43.912 45.937 41.449
9/18/2005 0:00 34.234 34.342 41.657 42.206 42.939 44.100 47.331 46.832 46.188 43.828 45.891 41.449
9/18/2005 4:00 34.217 34.358 41.642 42.184 42.908 44.071 47.316 46.801 46.168 43.853 45.920 41.436
9/18/2005 8:00 34.238 34.311 41.659 42.198 42.922 44.085 47.324 46.816 46.183 43.832 45.889 41.442
9/18/2005 12:00 34.254 34.327 41.674 42.217 42.935 44.105 47.337 46.825 46.196 43.794 45.873 41.451
9/18/2005 16:00 34.241 34.406 41.665 42.207 42.913 44.086 47.326 46.818 46.183 43.836 45.912 41.447
9/18/2005 20:00 34.275 34.358 41.688 42.229 42.950 44.116 47.344 46.860 46.216 43.739 45.858 41.474
9/19/2005 0:00 34.289 34.318 41.697 42.246 42.965 44.140 47.357 46.860 46.227 43.667 45.829 41.470
9/19/2005 4:00 34.299 34.274 41.703 42.255 42.981 44.153 47.354 46.876 46.240 43.592 45.837 41.471
9/19/2005 8:00 34.329 34.215 41.718 42.357 43.804 45.940 47.373 46.905 46.270 43.501 45.809 41.487
9/19/2005 12:00 34.322 34.274 41.722 42.469 44.303 46.456 47.373 46.902 46.272 43.489 45.819 41.478
9/19/2005 16:00 34.326 34.342 41.726 42.364 43.682 44.639 47.369 46.909 46.266 43.523 45.858 41.480
9/19/2005 20:00 34.343 34.274 41.735 42.326 43.456 44.413 47.378 46.931 46.280 43.506 45.827 41.490
9/20/2005 0:00 34.352 34.201 41.743 42.320 43.343 44.362 47.387 46.940 46.294 43.495 45.790 41.508
9/20/2005 4:00 34.352 34.156 41.743 42.313 43.264 44.320 47.385 46.929 46.292 43.463 45.798 41.500
9/20/2005 8:00 34.361 34.101 41.749 42.317 43.223 44.305 47.390 46.936 46.302 43.415 45.782 41.503
9/20/2005 12:00 34.350 34.124 41.745 42.317 43.175 44.288 47.385 46.929 46.293 43.436 45.821 41.494
9/20/2005 16:00 34.317 34.236 41.718 42.278 43.105 44.227 47.359 46.889 46.244 43.656 45.918 41.477
9/20/2005 20:00 34.315 34.251 41.713 42.262 43.072 44.195 47.350 46.882 46.231 43.662 45.926 41.568
9/21/2005 0:00 34.317 34.231 41.720 42.275 43.053 44.198 47.350 46.880 46.230 43.626 45.914 41.532
9/21/2005 4:00 34.298 34.246 41.705 42.255 43.017 44.167 47.334 46.845 46.203 43.669 45.934 41.498
9/21/2005 8:00 34.287 34.248 41.695 42.238 42.991 44.138 47.324 46.823 46.186 43.705 45.949 41.490
9/21/2005 12:00 34.276 34.293 41.688 42.231 42.968 44.128 47.321 46.816 46.174 43.762 45.972 41.497
9/21/2005 16:00 34.245 34.399 41.663 42.202 42.920 44.081 47.300 46.787 46.133 43.898 45.970 41.473
9/21/2005 20:00 34.252 33.869 41.669 42.200 42.920 44.078 47.302 46.801 46.140 43.872 45.947 41.576
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TABLE S3.2  (Cont.)

Water level (ft below top of casing) at indicated well

Date        Time SB23S SB23 SB28S SB28 SB38S SB38 KMW02 MW-R MW-I MW-B MW-L SB72

9/22/2005 0:00 34.278 33.807 41.693 42.226 42.950 44.105 47.322 46.832 46.168 43.781 45.883 41.576
9/22/2005 4:00 34.299 33.783 41.714 42.251 42.974 44.135 47.329 46.852 46.186 43.705 45.872 41.550
9/22/2005 8:00 34.342 34.275 41.753 42.289 43.026 44.181 47.354 46.891 46.231 43.578 45.873 41.556
9/22/2005 12:00 34.356 34.253 41.758 42.311 43.044 44.210 47.361 46.909 46.252 43.552 45.854 41.542
9/22/2005 16:00 34.345 34.284 41.753 42.307 43.028 44.205 47.355 46.900 46.240 43.565 45.870 41.528
9/22/2005 20:00 34.359 34.260 41.762 42.311 43.041 44.209 47.361 46.916 46.251 43.527 45.854 41.552
9/23/2005 0:00 34.366 34.214 41.766 42.318 43.052 44.224 47.364 46.920 46.257 43.478 45.858 41.528
9/23/2005 4:00 34.368 34.182 41.766 42.320 43.055 44.226 47.366 46.916 46.259 43.457 45.854 41.512
9/23/2005 8:00 34.370 34.155 41.770 42.315 43.046 44.214 47.362 46.900 46.248 43.459 45.864 41.524
9/23/2005 12:00 34.366 34.168 41.766 42.311 43.039 44.212 47.357 46.894 46.246 43.474 45.885 41.516
9/23/2005 16:00 34.328 34.935 41.735 42.280 42.981 44.162 47.331 46.847 46.199 43.597 45.941 41.494
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Supplement 4: 

Quality Control for Sample Collection,  
Handling, and Analysis 

 Soil and groundwater sampling was conducted in three mobilizations during May–July 

2005 at Agra, Kansas, to complete the scope of work presented in the Work Plan (Argonne 

2005). The QA/QC procedures for sample collection, handling, and analysis during the 

investigation are described in detail in the Master Work Plan (Argonne 2002) and the site-

specific Agra Work Plan (Argonne 2005).  

 The following sections discuss the quality of the analytical data generated during the 

investigation. Evaluation of the organic and inorganic analytical data was consistent with 

regulatory guidelines (EPA 1994a,b).  

 
S4.1 Samples Used to Monitor Sampling Collection, Handling,  

and Analysis  

 Sample collection and handling activities were monitored by the documentation of 

samples as they were collected and the use of chain-of-custody (COC) forms and custody seals to 

ensure sample integrity during the handling and shipment of samples for analysis. The QA/QC 

samples collected included field blanks, equipment rinsates, and trip blanks. Field replicate 

samples were collected, and other samples were selected for duplicate analyses as a measure of 

analytical precision. The QA/QC samples are listed in Table S4.1. Analytical results for carbon 

tetrachloride and chloroform in QA/QC samples collected to monitor sample collection and 

handling activities are in Table S4.2. 

 
S4.1.1  Field Blanks 

 Four field blanks were collected to represent waters used during equipment 

decontamination. Carbon tetrachloride and chloroform, the contaminants of concern in the 

investigation, were not detected in the field blanks. 
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S4.1.2  Equipment Rinsates 

 Fifteen equipment rinsates were collected to monitor decontamination procedures for 

reusable sampling equipment. Neither carbon tetrachloride nor chloroform was detected in the 

rinsate samples. These results indicate that cross-contamination of groundwater samples did not 

occur during sample collection. 

 
S4.1.3  Trip Blanks 

 As an indicator of cross-contamination during shipment, 40 trip blanks were prepared and 

included in shipments of soil or water samples sent off-site for organic analysis. Carbon 

tetrachloride and chloroform were not detected in trip blanks shipped with samples analyzed for 

VOCs.  

 
S4.1.4  Replicate Samples/Duplicate Analyses 

 As an indicator of the consistency of the sampling methodology followed and to provide a 

measure of analytical precision, replicate soil and groundwater samples were collected. In 

addition, samples were selected by the AGEM Laboratory for duplicate organic analyses and by 

Severn-Trent Laboratories for duplicate inorganic analyses. Selected soil and groundwater 

samples were submitted for verification organic analysis at a secondary laboratory. Replicate 

samples, samples selected for duplicate analyses, and samples selected for verification organic 

analyses are listed in Table S4.1. 

 
S4.1.5  Sample Representativeness 

 Several groundwater samples were rejected as non-representative of site conditions, as 

indicated in Table S4.1. The locations were subsequently resampled. 

 Extremely heavy rainfall on July 9, 2005, raised concern that sampling that day at 

locations SB43 and SB70 might have been compromised. Location identifiers of SB43T and 

SB70T were assigned to the July 9 samples. Both locations were resampled on July 11, 2005. 

Field measurements of conductivity confirm that the July 9 sampling was non-representative. As 

Table S4.3 shows, conductivity values measured at the shallow depths for identifiers SB43T and 
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SB70T on July 9 were 25% and 35% lower, respectively, than the values for SB43 and SB70 

measured on July 11. The July 9 sampling at both locations is rejected as non-representative of 

site conditions. 

 In addition, the initial samples collected at MW-P and SB49 (depth interval 68–73 ft 

BGL) were rejected as non-representative. Monitoring well MW-P was sampled on June 10 

without adequate purging. Well MW-P was resampled on June 13; the higher carbon 

tetrachloride concentration detected in the June 13 sample is accepted as more representative of 

site conditions. Similarly, sampling at location SB49 (depth interval 68–73 ft BGL) was 

conducted on June 12, before complete installation of all vertical-profile sampling points at that 

location. The higher carbon tetrachloride concentration detected at this interval in SB49 in the 

June 13 sampling is accepted as more representative of site conditions. 

 
S4.2 Quality Control for Organic Analyses of Soil and Water Samples at 

the AGEM Laboratory 

 Vertical-profile subsurface soil sampling was conducted at 20 locations. At these 

locations, 250 soil samples (and an additional 20 field replicate samples) were collected. The 

subsurface soils were analyzed at the AGEM Laboratory for VOCs, including carbon 

tetrachloride and chloroform, by using a modification of EPA Method 8260B (the purge-and-trap 

method) to achieve a quantitation limit of 10 μg/kg. The EPA test methods are indexed online 

(http://www.epa.gov/epahome/index/). 

 Soil samples were quick-frozen on dry ice as they were collected. At the laboratory, the 

VOCs present in each soil sample were extracted with methanol from the sample matrix. For the 

purge-and-trap soil analyses, an aliquot of the methanol extract was purged, and the volatile 

species were transferred to a sorbent tube. After purging, the sorbent tube was heated and 

backflushed with an inert gas to desorb the components into the gas chromatograph-mass 

spectrometer (GC-MS) system. Prepared samples selected for verification analysis were 

maintained at 4°C and shipped on ice at 4°C to the reference laboratory. 

 Groundwater sampling was conducted at 70 locations, including 2 private wells, 3 public 

wells, 28 permanent monitoring points (monitoring wells or piezometers) installed during prior 

investigations, 1 piezometer installed during the current investigation, and 36 newly established 

vertical-profile direct-push sampling locations. In total 196 groundwater samples (and an 
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additional 29 field replicate samples) were collected for organic analyses at the AGEM 

Laboratory with EPA Method 524.2 to achieve a quantitation limit of 1 μg/L. (The samples 

discussed in Section S4.1.5 that were rejected as non-representative of site conditions are not 

included in this total of 196 samples.)  

 Water samples shipped to the AGEM Laboratory were analyzed by the purge-and-trap 

method with the GC-MS system. For the purge-and-trap analyses, VOCs present in the 

groundwater sample were extracted (purged) from the sample matrix by bubbling an inert gas 

through the sample. The purged components were trapped in a sorbent tube. After the purging, 

the sorbent tube was heated and backflushed with an inert gas to desorb the components into the 

GC-MS system.  

 For both the soil and water analyses, the compounds eluting from the GC column were 

identified by retention time and by comparison with reference library spectra. The concentration 

of each component was calculated by comparison of the MS response for the quantitation ion to 

the response for corresponding calibration curves, internal standards, or both. The internal 

standard recovery limits were 80–120%. If the internal standard was outside these limits, the data 

were flagged accordingly. Calibration checks with each sample delivery group (SDG) were 

required to be within ±20% of the standard. 

 Samples submitted to the AGEM Laboratory for organic analyses were analyzed in 

46 SDGs, as shown in Table S4.4. The QA/QC procedures followed included analysis of 

instrument calibration check standards, analysis of laboratory blanks, monitoring of surrogate 

spike recovery, and duplicate analyses. Significant results include the following:  

• Samples shipped to the AGEM Laboratory were received with custody seals 

intact and at the appropriate temperature. All samples were analyzed within 

required holding times.  

• Carbon tetrachloride and chloroform, the contaminants of concern in the 

investigation, were not detected in the laboratory method blanks analyzed with 

the samples. Methylene chloride was present at trace concentrations in the 

methanol used for extraction of soil samples. Detections of methylene chloride 

at similar concentrations in soil samples are not reported. Except for one SDG, 

methylene chloride was not present in the laboratory blanks analyzed with the 

water samples or in the samples themselves. In SDG 05-5-24, methylene 
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chloride was present at low concentrations in the laboratory blank and in 

several samples. Detections of methylene chloride in these samples are not 

reported. 

• For each SDG, analytical instrument calibration was monitored by the analysis 

of calibration check standards. Table S4.4 shows the RPD value between the 

known and calculated concentrations of the standards. With one exception, the 

concentrations of calibration check standards measured in all SDGs were 

within the acceptable range of ±20%. In SDG 05-7-9 (analysis date July 9, 

2005), the results for the calibration standard were outside the acceptable 

range of ±20%. All samples in SDG 05-7-9 were subsequently reanalyzed in 

another SDG, with the standard in the instrument calibration range, as shown 

in Table S4.4.  

• Several samples, when analyzed at zero dilution, had carbon tetrachloride 

concentrations above the instrument calibration range. With two exceptions, 

the samples were reanalyzed at dilution (Table S4.4). In the analyses of 

groundwater sample AGSB64-W-04604 and replicate AGSB64DU-W-04605 

at zero dilution in SDG 05-6-10, the carbon tetrachloride concentrations were 

above the instrument calibration range. Reanalysis of the sample and replicate, 

which were collected at a depth of 42.7–47.7 ft BGL, was not conducted 

because of the limited sample volume collected. According to the sampling 

documentation (logbook #1, page 202), two 20-mL vials of water were 

collected for sample AGSB64-W-04604, but only one 20-mL vial was 

collected for replicate AGSB64DU-W-04605. Additional aliquots for field 

measurements or inorganic analyses could not be collected because of the 

limited water available. The carbon tetrachloride results for this sample and 

replicate are accepted with qualification.  

• Surrogate standard determinations were performed on samples and blanks by 
using surrogate spike compounds fluorobenzene, 1,4-dichlorobenzene-d4, and 

bromofluorobenzene. Table S4.4 shows the percent recovery of each system-

monitoring compound for each of the analyses. With the exceptions described 

below, the surrogate recoveries were within the specified range of 80–120%  
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for all samples in either the initial analysis or a successful reanalysis. The 

exceptions are as follows: 

- In the analysis of groundwater sample AGSB63-W-17539 in SDG 05-5-19, 

the recovery of surrogate compound fluorobenzene was 121%. Duplicate 

analysis of the sample was within surrogate recovery limits, and the result 

for analysis of sample AGSB63-W-17539 is accepted without qualification. 

- In the analysis of field blank AGQCFB-W-04399 in SDG 05-5-24, the 

recovery of surrogate compound flourobenzene was 77%. No contamination 

was detected in other field blanks or in equipment rinsates. The result for 

field blank AGQCFB-W-04399 is accepted without qualification.  

- In the analysis of soil sample AGSB51-S-17617 in SDG 05-6-7, the 

recovery of surrogate compound fluorobenzene was 131%. The high 

recovery would not inhibit detection of contamination. The result for soil 

sample AGSB51-S-17617 is accepted without qualification.  

- In the analysis of groundwater sample AGSB66-W-04583 in SDG 05-6-10, 
the recovery of surrogate compound 1,4-dichlorobenzene-d4 was 121%. 

Duplicate analysis of the sample was within surrogate recovery limits. The 

result for analysis of sample AGSB66-W-04583 is accepted without 

qualification. 

- In the analysis of soil sample AGSB61-S-17704 in SDG 05-6-11, the 

recovery of surrogate compound bromofluorobenzene was 133%. The high 

recovery would not inhibit detection of contamination. The result for soil 

sample AGSB61-S-17704 is accepted without qualification.  

- In the analysis of field blank AGQCFB-W-17826 in SDG 05-7-8, the 
recoveries of surrogate compounds 1,4-dichlorobenzene-d4 and 

bromoflourobenzene were 129% and 127%, respectively. The high recoveries 

would not inhibit detection of contamination. The result for field blank 

AGQCFB-W-17826 is accepted without qualification.  
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- In the analysis of groundwater sample AGSB70-W-17873 in SDG 05-7-12, 
the recovery of surrogate compound 1,4-dichlorobenzene-d4 was 122%. The 

high recovery would not inhibit detection of contamination. The result for 

sample AGSB70-W-17873 is accepted without quantification. 

• Dual analyses of samples at the AGEM Laboratory were conducted as a 

measure of consistency in the sampling and analytical methodologies. Dual 

analyses involved either the analysis of replicate samples submitted to the 

laboratory or duplicate analyses of samples selected by the laboratory. 

Table S4.5 summarizes the analytical results for the primary samples and their 

associated replicate or duplicate analyses. Consistency in both the sampling 

and analytical methodologies is indicated by the average RPD values of 17.7% 

for carbon tetrachloride and 17.4% for chloroform (for dual analyses with the 

contaminants present). The inherent heterogeneity of soil samples is evident in 

the detection of carbon tetrachloride at 213 μg/kg in sample AGSB46-S-17512 

and at 34 μg/kg in associated replicate AGSB46-S-17516, as well as in the 

few dual-analysis pairs in which carbon tetrachloride was detected below the 

quantitation limit in one analysis but not detected in the other.  

 The analytical data from the AGEM Laboratory are acceptable for quantitative 

determination of contaminant distribution.  

 
S4.3 Quality Control for Verification Organic Analyses of Groundwater Samples 

by Envirosystems, Inc. 

 In accordance with the QA/QC procedures defined in the Master Work Plan (Argonne 

2002), the analyses of water samples at the AGEM Laboratory with EPA Method 524.2 were 

verified at a second laboratory with EPA-defined CLP methodology. Of the 196 groundwater 

samples analyzed at the AGEM Laboratory, 17 samples (9% of the groundwater samples) were 

also analyzed with CLP methodology by Envirosystems, Inc. The results were reported in 

3 SDGs. Below is a discussion of the quality of the organic analytical data from the CLP analyses 

of groundwater samples. 
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 The QA/QC procedures followed in the CLP analyses included initial and continuing 

calibration of instruments, analysis of laboratory blanks, monitoring of surrogate spike recovery, 

and matrix spike/matrix spike duplicate analyses. Significant results include the following:  

• Samples shipped to the CLP laboratory were received with custody seals intact 

and at the appropriate temperature. All samples were analyzed within required 

holding times.  

• Analytical instruments were properly tuned, and initial and continuing 

calibration checks remained within the allowable range. 

• Carbon tetrachloride and chloroform were not detected in the trip blank or 

laboratory method blanks. Methylene chloride was present at low 

concentrations in laboratory blanks.  

• Surrogate standard determinations were performed on samples and blanks by 
using the surrogate spike compounds toluene-d8, bromofluorobenzene, and 

1,2-dichloroethane-d4. Table S4.6 shows the percent recovery of each system-

monitoring compound for each of the CLP analyses. Except for one sample, 

the recoveries of the surrogate spikes were within the acceptable range 

(identified in Table S4.6) specific to each surrogate. The recovery of 
1,2-dichloroethane-d4 trended high in the analysis (and reanalysis) of sample 

AGSB59-W-04595. Qualification of the data is not warranted. 

• To evaluate the matrix effect of samples on the analytical methodology, matrix 

spike/matrix spike duplicate analyses were performed in two of the three SDGs 

with compounds 1,1-dichloroethene, trichloroethene, chlorobenzene, toluene, 

and benzene. Table S4.7 shows the percent recovery of each spike compound, 

as well as the calculated RPD values between the analytical results for the 

spike and spike duplicate. Low recovery was evident for two of the five spike 

compounds in the analysis associated with SDG 506142. 

 Analytical results for groundwater samples analyzed at the AGEM Laboratory with EPA 

Method 524.2 are supported by the CLP analytical results from Envirosystems, Inc. The 

verification organic results for the groundwater samples are summarized in Table S4.8. 

Agreement is good over the range of contaminant concentrations detected. Samples analyzed at 
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the AGEM Laboratory with no detection of contamination were analyzed by CLP methodology 

with similar results. Because of the higher quantitation limit of 5 μg/L for the CLP analyses, very 

low concentrations detected by purge-and-trap analyses were sometimes not detected in the CLP 

analyses. For samples with contaminant concentrations above the purge-and-trap quantitation 

limit of 1 μg/L, RPD values for carbon tetrachloride ranged from 0.4% to 46.6%, and RPD 

values for chloroform ranged from 8% to 26.7%. The AGEM Laboratory’s detection of the 

contaminant 1,2-DCA at soil boring SB53 was confirmed by CLP analysis. 

 
S4.4 Quality Control for Verification Organic Analyses of Soil Samples by 

Severn-Trent Laboratories, Inc. 

 In accordance with the QA/QC procedures defined in the Master Work Plan (Argonne 

2002), selected soil samples analyzed for VOCs at the AGEM Laboratory with EPA 

Method 8260B were subjected to verification analysis at a second laboratory with the same 

analytical procedure. Of the 250 soil samples analyzed at the AGEM Laboratory, 26 samples 

(10% of the soil samples) were also analyzed by Severn-Trent Laboratories, Inc. The results were 

reported in three SDGs. Below is a discussion of the quality of the Severn-Trent organic 

analytical data for soil samples. 

 The QA/QC procedures followed included initial and continuing calibration of 

instruments, analysis of laboratory blanks, monitoring of surrogate spike recovery, and matrix 

spike/matrix spike duplicate analyses. Significant results include the following:  

• Soil samples shipped to Severn-Trent were received with custody seals intact 

and at the appropriate temperature. All samples were analyzed within required 

holding times. 

• Analytical instruments were properly tuned; initial and continuing calibration 

checks remained within the allowable range. 

• Trace concentrations of naphthalene and 1,2,3-trichlorobenzene were detected 

in an instrument blank associated with the samples. Carbon tetrachloride and 

chloroform, the contaminants of primary concern in the investigation, were 

not detected.  
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• Surrogate standard determinations were performed on samples and blanks by 
using the surrogate spike compounds toluene-d8, 1,2-dichloroethane-d4, 

bromofluorobenzene, and 1,2-dichlorobenzene-d4. Table S4.9 shows the 

percent recovery of each system-monitoring compound for each analysis. The 

recovery of one or more surrogate compounds trended high in the analysis of 

sample AGSB48-S-18019 and the spike/spike duplicate analysis of sample 

AGSB53-S-17583. Qualification of the data is not warranted.  

• To evaluate the matrix effect of samples on the analytical methodology, 

matrix spike/matrix spike duplicate analyses were performed with a suite of 

spike compounds including carbon tetrachloride and chloroform. Table S4.10 

shows the percent recovery and RPD values for carbon tetrachloride and 

chloroform. The recovery of chloroform was slightly below the acceptable 

recovery limit of 75% for two of the QC samples. Qualification of the data is 

not warranted.  

 Analytical results for soil samples analyzed at the AGEM Laboratory with EPA 

Method 8260B are supported by Severn-Trent’s analytical results obtained with the same 

method. The verification organic results for the soil samples are summarized in Table S4.11. 

Agreement is good over the range of contaminant concentrations detected. Soil samples analyzed 

at the AGEM Laboratory with no detection of contamination were analyzed by Severn-Trent with 

similar results. With one exception, the RPD value for carbon tetrachloride was 13.5–33.6% for 

soil samples with contaminant concentrations above the AGEM Laboratory purge-and-trap 

quantitation limit of 10 μg/kg. The inherent heterogeneity of soil samples is evident in results for 

sample AGSB46-S-17519, for which the AGEM Laboratory reported a carbon tetrachloride 

concentration of 801 μg/kg, while Severn-Trent reported 250 μg/kg. The detection by the AGEM 

Laboratory of the contaminant 1,2-DCA at soil boring SB53 was confirmed by the Severn-Trent 

analysis. 

 
S4.5 Quality Control for Inorganic Analyses of Groundwater Samples at 

Severn-Trent Laboratories, Inc. 

 Groundwater samples were collected for inorganic analyses to aid in geochemical 

characterization of the water-bearing zone. Groundwater samples collected for inorganic analyses 

were shipped immediately to Severn-Trent for filtration and analysis. The analyses included total 
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alkalinity by EPA Method 310.1, dissolved anion concentrations (chloride, sulfate, nitrate, and 

phosphate) by EPA Method 300, nitrate/nitrite nitrogen by EPA Method 353.2, and dissolved 

metals (aluminum, calcium, iron, magnesium, manganese, phosphorus, potassium, silicon, 

sodium, and zinc) by EPA Method 6010.  

 Inorganic analyses of the groundwater samples were conducted in 16 SDGs. The QA/QC 

procedures followed included instrument calibration through analysis of spiked calibration check 

standards, verification of interelement and background correction factors through analysis of 

inductively coupled plasma interference check samples, analysis of laboratory quality control 

samples, analyses of replicate samples, and duplicate analyses of samples selected by the 

laboratory. Significant points are the following: 

• Initial and continuing calibration of analytical equipment was verified, 

according to method protocol, by the analysis of instrument check standards to 

determine instrument drift. Accuracy was measured by the percent recoveries 

for known concentrations of the metals and anions of concern added to the 

calibration check standards.  

• Accuracy in the analytical methodology was measured by the analysis of QC 

samples with each SDG. The recovery of known concentrations of the metals 

and anions of concern in spiked QC samples, shown in Table S4.12, was 

within the desired range of 80–120%.  

• Good analytical precision is indicated by the low RPD values between 

reported concentrations in the analyses of samples and replicates or in 

duplicate laboratory analyses, as shown in Table S4.13. 

 The inorganic results for groundwater samples from Severn-Trent Laboratories are 

acceptable for geochemical characterization, on the basis of the recovery of known 

concentrations of the analytes of concern in laboratory QC samples analyzed with the 

groundwater samples and the low RPD values between results of primary and secondary analyses 

of samples. 
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S4.6  Quality Control for Isotopic Analyses of Groundwater Samples 

 Selected groundwater samples were analyzed for tritium at the University of Miami 

Tritium Laboratory in Miami, Florida. Tritium concentrations were based on the U.S. National 

Institute of Standards and Technology tritium water standard #4926, as measured on 

September 3, 1961, and again on September 3, 1978, with a half-life of 12.32 years (revised 

January 2002). Concentrations were reported in tritium units (TU), equivalent to 3.193 picocuries 

per kilogram of water. Because counting efficiency and background concentration are different 

for each instrument, the reported concentrations were corrected for cosmic intensity and gas 

pressure. Typical efficiencies are equivalent to 1 count per minute (cpm) per TU. Background is 

about 0.3 cpm, known to ±0.02 cpm. The tritium analytical data are accepted for age-dating of 

groundwater. 
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TABLE S4.1  Quality control samples collected during the 2005 investigation at Agra, Kansas, to determine contaminant sources.

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Field blanks

QC AGQCFB-W-04398 – 5/22/05 Field blank representative of deionized water used for equipment decontamination during
May mobilization.

QC AGQCFB-W-04399 – 5/22/05 Field blank representative of city water used for equipment decontamination during May
mobilization.

QC AGQCFB-W-17782 – 6/12/05 Blank of commercial distilled water used for equipment decontamination during June
mobilization.

QC AGQCFB-W-17826 – 7/6/05 Field blank representative of commercial distilled water used for equipment decontamination
during the July 2005 mobilization.

Equipment rinsates

QC AGSB63-W-17543 – 5/18/05 Rinsate of decontaminated sampling bailer after collection of sample SBSB63-W-17542.
QC AGQCRI-W-04395 – 5/22/05 Rinsate of decontaminated Redi-Flo sampling hose.
QC AGQCRI-W-04396 – 5/22/05 Rinsate of decontaminated stainless steel bailer.
QC AGQCRI-W-04397 – 5/22/05 Rinsate of decontaminated tube valve.
QC AGSB58QC-W-17619 – 5/22/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB58-W-17618.
QC AGQCRI-W-04532 – 5/23/05 Rinsate of decontaminated sampling tube at SB52 wells
QC AGSB51QC-W-17632 – 5/23/05 Rinsate of decontaminated sampling bailer after collection of sample SBSB51-W-17631.
QC AGSB62-W-17648 – 5/25/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB62-W-17647.
QC AGSB56-W-17653 – 5/25/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB56-W-17652.
QC AGSB56-W-17658 – 5/26/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB56-W-17657.
QC AGSB56RIN-W-17685 – 6/3/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB55-W-17684.
QC AGSBRIN-W-17711 – 6/5/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB61-W-17710.
QC AGQCRI-W-17795 – 6/13/05 Rinsate of decontaminated valve after sampling at SB49 locations.
QC AGSB46RIN-W-17464 – 7/6/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB46-W-17462 and

associated replicate.
QC AGSB45RIN-W-17725 – 7/7/05 Rinsate of decontaminated sampling bailer after collection of sample AGSB45-W-17724.

Trip blanks

QC AGTRIP-W-17540 – 5/18/05 Trip blank sent to AGEM Laboratory with samples listed on COC 3470.
QC AGQCTB-W-04380 – 5/19/05 Trip blank sent to AGEM Laboratory with samples listed on COC 3471.
QC AGQCTB-W-04386 – 5/20/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4601.
QC AGQCTB-W-04510 – 5/20/05 Trip blank sent to AGEM Laboratory with samples listed on COC 3682.
QC AGQCTB-S-04533 – 5/23/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4606, 4607, 4608,

4609, and 4614.
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TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Trip blanks (Cont.)

QC AGQCTB-W-04531 – 5/23/05 Trip blank sent to AGEM Laboratory with samples listed on COCs 4603 and 4604.
QC ANLQCTB-W-52305 – 5/23/05 Trip blank sent to Envirosystems with water samples listed on COC 4013 for verification

organic analysis.
QC AGQCTB-W-04535 – 5/24/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4610.
QC AGQCTB-W-04552 – 5/25/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4611.
QC AGQCTB-S-04560 – 5/26/05 Trip blank sent to AGEM Laboratory with soil samples listed on COC 4401.
QC AGQCTB-S-04562 – 5/26/05 Trip blank sent to AGEM Laboratory with soil samples listed on COC 4403.
QC AGQCTB-W-04559 – 5/26/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4613.
QC AGQCTB-W-04564 – 6/2/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4404.
QC AGQCTB-S-04573 – 6/3/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4615 and 4406.
QC AGQCTB-W-04572 – 6/3/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4620.
QC AGQCTB-S-04594 – 6/6/05 Trip blank sent to AGEM Laboratory with soil samples listed on COC 4618.
QC AGQCTB-W-04593 – 6/6/05 Trip blank sent to AGEM Laboratory with samples listed on COC 4621.
QC AG-MEOHTB-6805 – 6/8/05 Trip blank sent to Severn-Trent with soil samples for verification organic analysis. Prepared

with methanol representative of that used for sample extraction at AGEM Laboratory.
QC AGQCTB-W-04598 – 6/8/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4623. Prepared with

deionized water from Lincoln warehouse.
QC AGTB-W-060805 – 6/8/05 Trip blank sent to Envirosystems  with water samples listed on COC 4014 for verification

organic analysis.
QC AGQCTB-W-04584 – 6/9/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4408. Prepared with

deionized water from Lincoln warehouse.
QC AGQCTB-W-04543 – 6/9/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4412.
QC AGQCTB-W-04608 – 6/11/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4624.
QC AGQCTB-W-17781 – 6/12/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4633.
QC AGQCTB-S-17828 – 6/14/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4635 and 4636.
QC AGQCTB-W-17765 – 6/14/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4413.
QC AGQCTB-W-17766 – 7/6/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4303.
QC AGQCTB-W-17853 – 7/8/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4333. Water for trip

blanks during July 2005 mobilization was commercial distilled water, because Lincoln
deionization unit was not functioning properly.

QC AGQCTB-W-17854 – 7/8/05 Trip blank sent to AGEM Laboratory with water samples listed on COCs 4335 and 4337.
QC AGQCTB-W-17885 – 7/12/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4336.
QC AGQCTB-W-17803 – 7/12/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4626.
QC AGTB-W-71205 – 7/12/05 Trip blank sent to Envirosystems with water samples listed on COC 4016 for verification

organic analysis.
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TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Trip blanks (Cont.)

QC AGQCTB-S-17889 – 7/13/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4338, 4339, and 4340.
QC AGQCTB-S-17890 – 7/13/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4341 and 4342.
QC AGQCTB-S-17892 – 7/14/05 Trip blank sent to AGEM Laboratory with soil samples listed on COCs 4628 and 1553.
QC AGTB67-S-18057 – 7/14/05 Trip blank sent to AGEM Laboratory with soil samples listed on COC 4305.
QC AGQCTB-W-17805 – 7/14/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 1537.
QC AGTB80-W-17842 – 7/14/05 Trip blank sent to AGEM Laboratory with water samples listed on COC 4318.
QC AG-MEOHBLANK-72105 – 7/21/05 Trip blank sent to Severn-Trent with soil samples listed on COC 4017 for verification organic

analysis.
QC AG-MEOHBLANK-72805 – 7/28/05 Trip blank sent to Severn-Trent with soil samples listed on COC 4018 for verification organic

analysis.

Replicate soil samples

SB43 AGSB43-S-17746 24 7/11/05 Replicate of sample AGSB43-S-17745.
SB45 AGSB45-S-17524 12 7/11/05 Replicate of sample AGSB45-S-17523.
SB46 AGSB46-S-17516 28 7/10/05 Replicate of sample AGSB46-S-17512.
SB48 AGSB48-S-18024 24 7/13/05 Replicate of sample AGSB48-S-18023.
SB49 AGSB49-S-18008 16 7/12/05 Replicate of sample AGSB49-S-18007.
SB51 AGSB51-S-17615 40 5/23/05 Replicate of sample AGSB51-S-17627.
SB52 AGSB52-S-17595 28 5/21/05 Replicate of sample AGSB52-S-17594.
SB53 AGSB53-S-17578 8 5/20/05 Replicate of sample AGSB53-S-17575.
SB53 AGSB53-S-17586 40 5/20/05 Replicate of sample AGSB53-S-17585.
SB54 AGSB54-S-17485 20 6/7/05 Replicate of sample AGSB54-S-17484.
SB55 AGSB55-S-17697 33 6/3/05 Replicate of sample AGSB55-S-17696.
SB56 AGSB56-S-17666 24 5/26/05 Replicate of sample AGSB56-S-17664.
SB58 AGSB58-S-17603 16 5/22/05 Replicate of sample AGSB58-S-17602.
SB59 AGSB59-S-17468 8 6/6/05 Replicate of sample AGSB59-S-17715.
SB61 AGSB61-S-17704 40 6/4/05 Replicate of sample AGSB61-S-17703.
SB62 AGSB62-S-17645 44 5/24/05 Replicate of sample AGSB62-S-17643.
SB64 AGSB64-S-17507 32 6/12/05 Replicate of sample AGSB64-S-17506.
SB67 AGSB67-S-18047 12 7/14/05 Replicate of sample AGSB67-S-18046.
SB68 AGSB68-S-18033 8 7/13/05 Replicate of sample AGSB68-S-18032.
SB73 AGSB73-S-17812 16 6/13/05 Replicate of sample AGSB73-S-17813.
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TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Replicate groundwater samples

MW-1 AGQCDU-W-04379 41–51 5/19/05 Replicate of sample AGMW1-W-04378.
MW-G AGQCDU-W-04550 89–99 5/24/05 Replicate of sample AGMWG-W-04539.
MW-Q AGQCDU-W-04389 43.28–62.78 5/21/05 Replicate of sample AGMWQ-W-04391.
SB15 AGQCDU-W-04569 98.5–108.5 6/2/05 Replicate of sample AGSB15-W-04563.
SB40 AGQCDU-W-17730 100–105 6/11/05 Replicate of sample AGSB40-W-17729.
SB41 AGQCDU-W-04599 58–63 6/9/05 Replicate of sample AGSB41-W-04541.
SB42 AGQCDU-W-17723 140–145 7/7/05 Replicate of sample AGSB42-W-17465.
SB43 AGQCDU-W-17855 47–52 7/11/05 Replicate of sample AGSB43-W-17879.
SB45 AGQCDU-W-17848 54–59 7/7/05 Replicate of sample AGSB45-W-17834.
SB46 AGSB46DU-W-17463 60–65 7/6/05 Replicate of sample AGSB46-W-17462.
SB47 AGQCDU-W-17767 67–72 6/11/05 Replicate of sample AGSB47-W-17759.
SB48 AGQCDU-W-17787 65.5–70.5 6/12/05 Replicate of sample AGSB48-W-17783.
SB49 AGQCDU-W-17796 68–73 6/13/05 Replicate of sample AGSB49-W-17793.
SB50 AGQCDU-W-17827 60.5–65.5 6/13/05 Replicate of sample AGSB50-W-17823.
SB51 AGSB51DUP-W-17629 61–66 5/23/05 Replicate of sample AGSB51-W-17628.
SB54 AGSB54DU-W-17494 60–65 6/8/05 Replicate of sample AGSB54-W-17493.
SB55 AGSB55DU-W-17668 61–66 6/3/05 Replicate of sample AGSB55-W-17687.
SB56 AGSB56-W-17650 112–117 5/25/05 Replicate of sample AGSB56-W-17649.
SB60 AGQCDU-W-04549 56–61 6/10/05 Replicate of sample AGSB60-W-04546.
SB61 AGSB61-W-17713 81–86 6/5/05 Replicate of sample AGSB61-W-17712.
SB64 AGSB64DU-W-04605 42.7–47.7 6/9/05 Replicate of sample AGSB64-W-04604.
SB66 AGQCDU-W-04589 106–111 6/9/05 Replicate of sample AGSB66-W-04581.
SB67 AGQCDU-W-17897 56.5–61.5 7/13/05 Replicate of sample AGSB67-W-17804.
SB69 AGQCDU-W-17857 59–64 7/8/05 Replicate of sample AGSB69-W-17849.
SB70 AGQCDU-W-17856 60–65 7/11/05 Replicate of sample AGSB70-W-17876.
SB71 AGQCDU-W-17737 72–77 6/11/05 Replicate of sample AGSB71-W-17732.
SB72 AGQCDU-W-17887 59–69 7/12/05 Replicate of sample AGSB72-W-17886.
SB73 AGQCDU-W-17797 63–68 6/12/05 Replicate of sample AGSB73-W-17789.
SB79 AGSB79-W-17846 60–65 7/14/05 Replicate of sample AGSB79-W-17845.

Soil samples selected by the AGEM Laboratory for duplicate analyses by the purge-and-trap method

SB43 AGSB43-S-17742 12 7/11/05
SB43 AGSB43-S-18002 48 7/11/05



R
esults of 2005 Investigation at A

gra, K
ansas

V
ersion 00, 02/13/06

S4-18

TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Soil samples selected by the AGEM Laboratory for duplicate analyses by the purge-and-trap method (Cont.)

SB45 AGSB45-S-17532 34 7/11/05
SB48 AGSB48-S-18022 20 7/12/05
SB51 AGSB51-S-17621 16 5/23/05
SB52 AGSB52-S-04512 40.5 5/21/05
SB52 AGSB52-S-04515 46 5/21/05
SB53 AGSB53-S-17583 32 5/20/05
SB53 AGSB53-S-17585 40 5/20/05
SB55 AGSB55-S-17693 20 6/3/05
SB55 AGSB55-S-17694 24 6/3/05
SB55 AGSB55-S-17702 25.5 6/3/05
SB56 AGSB56-S-17661 12 5/26/05
SB56 AGSB56-S-17666 24 5/26/05
SB58 AGSB58-S-17611 48 5/22/05
SB59 AGSB59-S-17714 4 6/6/05
SB61 AGSB61-S-17670 8 6/4/05
SB64 AGSB64-S-17500 8 6/12/05
SB64 AGSB64-S-17503 20 6/12/05
SB64 AGSB64-S-17808 48 6/13/05
SB67 AGSB67-S-18053 36 7/14/05
SB68 AGSB68-S-18031 4 7/13/05
SB68 AGSB68-S-18039 32 7/13/05
SB68 AGSB68-S-18041 40 7/13/05
SB73 AGSB73-S-17820 44 6/13/05

Water samples selected by the AGEM Laboratory for duplicate analyses by the purge-and-trap method

MW-F AGMWF-W-04553 65–75 5/25/05 Monitoring well sample.
PW02 AGPW2-W-04607 73–82 6/9/05 Public well sample.
QC AGSB62-W-17648 – 5/25/05 Equipment rinsate.
SB41 AGSB41-W-04542 63–68 6/9/05 Cone penetrometer push sample.

SB45 AGSB45-W-17836 44–49 7/8/05 Cone penetrometer push sample.
SB45 AGSB45-W-17724 59–64 7/7/05 Cone penetrometer push sample.
SB47 AGSB47-W-17759 67–72 6/11/05 Cone penetrometer push sample.
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TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Water samples selected by the AGEM Laboratory for duplicate analyses by the purge-and-trap method (Cont.)

SB51 AGSB51-W-17631 46–51 5/23/05 Cone penetrometer push sample.
SB53 AGSB53-W-04388 58–63 5/20/05 Cone penetrometer push sample.
SB53 AGSB53-W-17556 63–68 5/20/05 Cone penetrometer push sample.
SB55 AGSB55-W-17687 61–66 6/3/05 Cone penetrometer push sample.
SB56 AGSB56-W-17657 90–95 5/26/05 Cone penetrometer push sample.
SB58 AGSB58-W-04530 63–68 5/23/05 Cone penetrometer push sample.
SB63 AGSB63-W-17539 48.2–53.2 5/18/05 Cone penetrometer push sample.
SB63 AGSB63-W-17542 53.2–58.2 5/18/05 Cone penetrometer push sample.
SB65 AGSB65-W-04592 50–55 6/6/05 Cone penetrometer push sample.
SB65 AGSB65-W-04591 56–61 6/6/05 Cone penetrometer push sample.
SB65 AGSB65-W-17718 68–73 6/5/05 Cone penetrometer push sample.
SB66 AGSB66-W-04583 48–55 6/9/05 Cone penetrometer push sample.
SB69 AGSB69-W-17850 54–59 7/8/05 Cone penetrometer push sample.
SB75 AGSB75-W-17888 51.5–56.5 7/12/05 Cone penetrometer push sample.
SB80 AGSB80-W-17844 60–64.75 7/14/05 Cone penetrometer push sample.

Groundwater samples selected by Severn-Trent for duplicate inorganic analyses

MW-F AGMWF-W-04553REP 65–75 5/25/05 Sample selected  for duplicate anion, alkalinity, and cation analyses.
MW-J AGMWJ-W-04393REP 56–66 5/21/05 Sample selected  for duplicate cation analyses.
MW-L AGMWL-W-04520REP 70–80 5/22/05 Sample selected  for duplicate sulfate and chloride analyses in response to poor recovery of

sulfate in the duplicate anion and alkalinity analyses of sample AGSB53-W-04388.
PW02 AGPW2-W-04607REP 73–82 6/9/05 Sample selected  for duplicate cation analyses.
SB40 AGSB40-W-17729REP 100–105 6/11/05 Sample selected  for duplicate anion, alkalinity, and cation analyses.
SB41 AGSB41-W-04542REP 63–68 6/9/05 Sample selected  for duplicate cation and sulfate analyses.
SB53 AGSB53-W-04388REP 58–63 5/20/05 Sample selected  for duplicate anion and alkalinity analyses.
SB59 AGSB59-W-04596REP 66–71 6/7/05 Sample selected  for duplicate anion, alkalinity, and cation analyses.

Groundwater samples selected for verification organic analyses by Envirosystems

DW98 AGDW98-W-04567 – 6/3/05 Private well sample.
SB23 AGSB23-W-04385 100–106 5/20/05 Piezometer sample.
SB23S AGSB23S-W-04384 49–55 5/20/05 Piezometer sample.
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Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Groundwater samples selected for verification organic analyses by Envirosystems (Cont.)

SB42 AGSB42-W-17868 50–55 7/9/05 Cone penetrometer push sample.
SB42 AGSB42-W-17840 80–85 7/8/05 Cone penetrometer push sample.
SB42 AGSB42-W-17839 95–100 7/8/05 Cone penetrometer push sample.
SB43 AGSB43-W-17879 47–52 7/11/05 Cone penetrometer push sample.
SB43T AGSB43T-W-17862 62–67 7/9/05 Cone penetrometer push sample.
SB53 AGSB53-W-17573 53–58 5/20/05 Cone penetrometer push sample.
SB53 AGSB53-W-04388 58–63 5/20/05 Cone penetrometer push sample.
SB59 AGSB59-W-04595 45–50 6/7/05 Cone penetrometer push sample.
SB59 AGSB59-W-04596 66–71 6/7/05 Cone penetrometer push sample.
SB61 AGSB61-W-17708 72–77 6/5/05 Cone penetrometer push sample.
SB61 AGSB61-W-17709 91–96 6/5/05 Cone penetrometer push sample.
SB65 AGSB65-W-04590 62–67 6/6/05 Cone penetrometer push sample.
SB68 AGSB68-W-17871 54–59 7/10/05 Cone penetrometer push sample.
SB70 AGSB70-W-17876 60–65 7/11/05 Cone penetrometer push sample.

Soil samples selected for verification organic analyses by Severn-Trent

SB43 AGSB43-S-17537 4 7/11/05
SB43 AGSB43-S-17741 11 7/11/05
SB43 AGSB43-S-17745 24 7/11/05
SB43 AGSB43-S-17747 28 7/11/05
SB45 AGSB45-S-17522 8 7/11/05
SB45 AGSB45-S-17526 18 7/11/05
SB46 AGSB46-S-17515 40 7/10/05
SB46 AGSB46-S-17519 52 7/10/05
SB48 AGSB48-S-18019 8 7/12/05
SB48 AGSB48-S-18021 16 7/12/05
SB48 AGSB48-S-18028 40 7/13/05
SB49 AGSB49-S-18017 48 7/12/05
SB52 AGSB52-S-04512 40.5 5/21/05
SB53 AGSB53-S-17580 20.2 5/20/05
SB53 AGSB53-S-17583 32 5/20/05
SB53 AGSB53-S-17585 40 5/20/05
SB53 AGSB53-S-17586 40 5/20/05
SB55 AGSB55-S-17689 4 6/3/05
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Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Soil samples selected for verification organic analyses by Severn-Trent (Cont.)

SB56 AGSB56-S-17665 28 5/26/05
SB61 AGSB61-S-17672 16 6/4/05
SB62 AGSB62-S-17639 28 5/24/05
SB62 AGSB62-S-17641 36 5/24/05
SB67 AGSB67-S-18047 12 7/14/05
SB67 AGSB67-S-18054 40 7/14/05
SB68 AGSB68-S-18039 32 7/13/05
SB68 AGSB68-S-18041 40 7/13/05

Waste characterization samples

QC AGQCDR01-W-04574 – 6/8/05 Waste purge water from potentially contaminated monitoring wells. Drum 1 of 6. Drums were
aerated prior to sampling.

QC AGQCDR02-W-04575 – 6/8/05 Drum 2 of 6.
QC AGQCDR03-W-04576 – 6/8/05 Drum 3 of 6.
QC AGQCDR04-W-04577 – 6/8/05 Drum 4 of 6.
QC AGQCDR05-W-04578 – 6/8/05 Drum 5 of 6.
QC AGQCDR06-W-04579 – 6/8/05 Drum 6 of 6.

Samples rejected as non-representative

MW-P AGMWP-W-04544 35.42–54.92 6/10/05 Inadequate purging. Resampled.

MW-Q AGMWP-W-04538 43.28–62.78 5/24/05 Sampling error. Sampled MW-Q instead of MW-P.

SB43T AGSB43T-W-17858 42–47 7/9/05 Series of 1/2-in. temporary wells at former CCC/USDA facility. Wells installed at SB43 were
given the SB43T identification code after heavy rains potentially compromised the
sampling.

SB43T AGSB43T-W-17859 47–52 7/9/05 Series of 1/2-in. temporary wells.
SB43T AGSB43T-W-17860 52–57 7/9/05 Series of 1/2-in. temporary wells. Conductivity measurement in samples 17858 and water

level readings in samples 17858 and 17860 appear to confirm compromise of at least
these two intervals. Location was resampled with the SB43 identifier.

SB43T AGSB43T-W-17861 57–62 7/9/05 Series of 1/2-in. temporary wells.
SB43T AGSB43T-W-17862 62–67 7/9/05 Series of 1/2-in. temporary wells.

SB49 AGSB49-W-17498 68–73 6/12/05 Cone penetrometer push sample. Turbid. Resampled.



R
esults of 2005 Investigation at A

gra, K
ansas

V
ersion 00, 02/13/06

S4-22

TABLE S4.1  (Cont.)

Depth Sample
Location Sample (ft BGL) Date Sample Description
     

Samples rejected as non-representative (Cont.)

SB70T AGSB70T-W-17864 45–50 7/9/05 Series of 1/2-in. temporary wells in alleyway between main Kyle line and siding track north of
co-op bins. Wells installed at SB70 were given the SB70T identifier after heavy rains
potentially compromised the sampling.

SB70T AGSB70T-W-17865 50–55 7/9/05 Series of 1/2-in. temporary wells.
SB70T AGSB70T-W-17866 55–60 7/9/05 Series of 1/2-in. temporary wells.
SB70T AGSB70T-W-17867 60–65 7/9/05 Series of 1/2-in. temporary wells.
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TABLE S4.2   Results of carbon tetrachloride and chloroform analyses on quality control samples
collected to monitor sample collection and handling activities during the 2005 investigation
at Agra, Kansas.

Concentration
(µg/L in water; µg/kg in soil)

Sample
EPA

Analytical Analytical Sample Carbon
Sample Date Methoda Laboratoryb Matrix Tetrachloride Chloroform

Field blanks

AGQCFB-W-04398 5/22/05 524.2 AGEM Water 1 Uc 1 U
AGQCFB-W-04399 5/22/05 524.2 AGEM Water 1 U 1 U
AGQCFB-W-17782 6/12/05 524.2 AGEM Water 1 U 1 U
AGQCFB-W-17826 7/6/05 524.2 AGEM Water 1 U 1 U

Equipment rinsates

AGSB63-W-17543 5/18/05 524.2 AGEM Water 1 U 1 U
AGQCRI-W-04395 5/22/05 524.2 AGEM Water 1 U 1 U
AGQCRI-W-04396 5/22/05 524.2 AGEM Water 1 U 1 U
AGQCRI-W-04397 5/22/05 524.2 AGEM Water 1 U 1 U
AGSB58QC-W-17619 5/22/05 524.2 AGEM Water 1 U 1 U
AGQCRI-W-04532 5/23/05 524.2 AGEM Water 1 U 1 U
AGSB51QC-W-17632 5/23/05 524.2 AGEM Water 1 U 1 U
AGSB56-W-17653 5/25/05 524.2 AGEM Water 1 U 1 U
AGSB62-W-17648 5/25/05 524.2 AGEM Water 1 U 1 U
AGSB62-W-17648DUP 5/25/05 524.2 AGEM Water 1 U 1 U
AGSB56-W-17658 5/26/05 524.2 AGEM Water 1 U 1 U
AGSB56RIN-W-17685 6/3/05 524.2 AGEM Water 1 U 1 U
AGSBRIN-W-17711 6/5/05 524.2 AGEM Water 1 U 1 U
AGQCRI-W-17795 6/13/05 524.2 AGEM Water 1 U 1 U
AGSB46RIN-W-17464 7/6/05 524.2 AGEM Water 1 U 1 U
AGSB45RIN-W-17725 7/7/05 524.2 AGEM Water 1 U 1 U

Trip blanks

AGTRIP-W-17540 5/18/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04380 5/19/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04386 5/20/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04510 5/20/05 524.2 AGEM Water 1 U 1 U
AGQCTB-S-04533 5/23/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-04531 5/23/05 524.2 AGEM Water 1 U 1 U
ANLQCTB-W-52305 5/23/05 8260B ESIC Water 5 U 5 U
AGQCTB-W-04535 5/24/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04552 5/25/05 524.2 AGEM Water 1 U 1 U
AGQCTB-S-04560 5/26/05 8260B AGEM Soil 10 U 10 U
AGQCTB-S-04562 5/26/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-04559 5/26/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04564 6/2/05 524.2 AGEM Water 1 U 1 U
AGQCTB-S-04573 6/3/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-04572 6/3/05 524.2 AGEM Water 1 U 1 U
AGQCTB-S-04594 6/6/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-04593 6/6/05 524.2 AGEM Water 1 U 1 U
AG-MEOHTB-6805 6/8/05 8260B STL Methanol 10 U 10 U
AGQCTB-W-04598 6/8/05 524.2 AGEM Water 1 U 1 U
AGTB-W-060805 6/8/05 8260 ESIC Water 5 U 5 U
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TABLE S4.2  (Cont.)

Concentration
(µg/L in water; µg/kg in soil)

Sample
EPA

Analytical Analytical Sample Carbon
Sample Date Methoda Laboratoryb Matrix Tetrachloride Chloroform

Trip blanks (Cont.)

AGQCTB-W-04584 6/9/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04543 6/9/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-04608 6/11/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17781 6/12/05 524.2 AGEM Water 1 U 1 U
AGQCTB-S-17828 6/14/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-17765 6/14/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17766 7/6/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17853 7/8/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17854 7/8/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17803 7/12/05 524.2 AGEM Water 1 U 1 U
AGQCTB-W-17885 7/12/05 524.2 AGEM Water 1 U 1 U
AGTB-W-71205 7/12/05 8260B ESIC Water 5 U 5 U
AGQCTB-S-17889 7/13/05 8260B AGEM Soil 10 U 10 U
AGQCTB-S-17890 7/13/05 8260B AGEM Soil 10 U 10 U
AGQCTB-S-17892 7/14/05 8260B AGEM Soil 10 U 10 U
AGQCTB-W-17805 7/14/05 524.2 AGEM Water 1 U 1 U
AGTB67-S-18057 7/14/05 8260B AGEM Soil 10 U 10 U
AGTB80-W-17842 7/14/05 524.2 AGEM Water 1 U 1 U
AG-MEOHBLANK-72105 7/21/05 8260B STL Methanol 10 U 10 U
AG-MEOHBLANK-72805 7/28/05 8260B STL Methanol 1U 1 U

Waste characterization samples

AGQCDR01-W-04574 6/8/05 524.2 AGEM Water 1 U 1 U
AGQCDR02-W-04575 6/8/05 524.2 AGEM Water 1 U 1 U
AGQCDR03-W-04576 6/8/05 524.2 AGEM Water 1 U 1 U
AGQCDR04-W-04577 6/8/05 524.2 AGEM Water 1 U 1 U
AGQCDR05-W-04578 6/8/05 524.2 AGEM Water 0.3 Jd 1 U
AGQCDR06-W-04579 6/8/05 524.2 AGEM Water 1 U 1 U

a Analytical methods: EPA Method 524.2 and EPA Method 8260B.

b Analytical laboratories: AGEM, Applied Geosciences and Environmental Management Laboratory at Argonne;
STL, Severn-Trent Laboratories, Colchester, Vermont; ESIC, Envirosystems, Inc., Columbia, Maryland.

c Qualifier U indicates that the analyte was not detected at the indicated method quantitation limit.

d Qualifier J indicates an estimated concentration below the method quantitation limit.
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TABLE S4.3  Comparison of conductivity and carbon tetrachloride results to evaluate non-representaive sampling
at locations SB43 and SB70. All samples were collected through use of the cone penetrometer.

Depth Sample Conductivity
Carbon

Tetrachloride
Location Sample (ft BGL) Date (µS/cm) (µg/L)

SB43T AGSB43T-W-17858 42–47 7/9/05 NRa 14 Non-representative sampling series.
SB43T AGSB43T-W-17859 47–52 7/9/05 754 21
SB43T AGSB43T-W-17860 52–57 7/9/05 994 1.9
SB43T AGSB43T-W-17861 57–62 7/9/05 845 4.4
SB43T AGSB43T-W-17862 62–67 7/9/05 961 1.4

SB43 AGSB43-W-17878 42–47 7/11/05 950 3.2 Accepted.
SB43 AGSB43-W-17879 47–52 7/11/05 1017 1.7
SB43 AGSB43-W-17880 52–57 7/11/05 1003 0.8 Jb

SB43 AGSB43-W-17881 57–62 7/11/05 977 0.4 J
SB43 AGSB43-W-17882 62–67 7/11/05 1045 0.5 J

SB70T AGSB70T-W-17864 45–50 7/9/05 995  NDc Non-representative sampling series.
SB70T AGSB70T-W-17865 50–55 7/9/05 975 ND
SB70T AGSB70T-W-17866 55–60 7/9/05 1048 ND
SB70T AGSB70T-W-17867 60–65 7/9/05 1028 ND

SB70 AGSB70-W-17873 40–45 7/11/05 NR ND Accepted.
SB70 AGSB70-W-17874 45–50 7/11/05 1527 ND
SB70 AGSB70-W-17875 55–60 7/11/05 1120 0.2 J
SB70 AGSB70-W-17876 60–65 7/11/05 1134 0.5 J

a NR, field measurement of conductivity not recorded.

b Qualifier J indicates an estimated concentration below the method quantitation limit.

c ND, carbon tetrachloride not detected.
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TABLE S4.4  Results for quality control procedures monitoring organic analyses of water samples
collected at Agra, Kansas, and analyzed at the AGEM Laboratory with the purge-and-trap method.

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-5-19, analysis date May 19, 2005

20-µg/L standard 97 97 93 18.26 9.1 18.74 6.5
Laboratory blank 100 100 100
AGSB63-W-17539 121c 116 115 Accepted on the basis of the duplicate

analysis below.
AGSB63-W-17539DUP 112 106 108
AGTRIP-W-17540 97 97 94

SDG 05-5-20, analysis date May 20, 2005

20-µg/L standard 93 91 89 19.41 3.0 19.85 0.8
Laboratory blank 100 100 100
AGSB63-W-04376 91 89 91
AGSB63-W-04377 86 90 93
AGSB63-W-17542 85 88 92
AGSB63-W-17542DUP 84 85 90
AGSB63-W-17543 82 84 88
AGQCDU-W-04379 82 83 86
AGMW1-W-04378 85 85 86
AGQCTB-W-04380 74c 75c 76c Reanalyzed in SDG 05-5-23.
AGKMW01-W-04375 83 85 86

SDG 05-5-21, analysis date May 21, 2005

20-µg/L standard 93 78c 89 20.2 1.0 20.38 1.9
Laboratory blank 100 100 100
AGSB53-W-17556 84 94 96
AGSB53-W-17556DUP 97 97 97
AGMWI-W-04381 95 98 101
AGKMW02-W-04382 95 97 98
AGMWB-W-04383 92 95 95
AGSB23S-W-04384 90 95 98
AGSB23-W-04385 90 91 90
AGQCTB-W-04386 92 94 92

SDG 05-5-23, analysis date May 23, 2005

20-µg/L standard 94 100 96 21.21 5.9 21.12 5.4
Laboratory blank 100 100 100
AGSB53-W-04388 92 96 99 Analysis at dilution factor = 1 (DF1) outside

calibration. Analysis at DF10 below in this
SDG.

AGSB53-W-17573 96 101 107 Analysis at DF1 outside calibration. Analysis
at DF10 below in this SDG.

AGSB53-W-17573DUP 94 99 105 Duplicate analysis at DF1 outside calibration.
No duplicate analylis at DF10.

AGSB53-W-04511 92 93 98 Analysis at DF1 outside calibration. Analysis
at DF10 below in this SDG.
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-5-23, analysis date May 23, 2005 (Cont.)

AGMWR-W-04387 92 95 97
AGQCTB-W-04510 93 96 97
AGSB53-W-04388 109 103 108 Analysis at DF10.
AGSB53-W-04388DUP 104 100 107 Analysis at DF10.
AGSB53-W-04511 95 94 95 Analysis at DF10.
AGSB53-W-17573 101 96 99 Analysis at DF10.
AGQCTB-W-04380 100 90 92

SDG 05-5-24, analysis date May 24, 2005d

20-µg/L standard 108 106 99 19.38 3.1 19.57 2.2
Laboratory blank 100 100 100
AGSB52-W-04522 117 117 117
AGSB52-W-04523 116 117 120
AGSB52-W-04525 108 111 115
AGSB52-W-04526 105 108 109
AGSB58-W-04528 109 110 114
AGSB58-W-04529 107 115 114
AGSB58-W-04530 99 104 108
AGSB58-W-04530DUP 101 107 110
AGSB58-W-17618 94 103 104
AGSB51-W-17628 97 103 119
AGSB51DUP-W-17629 87 94 97
AGSB52-W-04524 94 97 98
AGMWL-W-04520 100 101 104
Laboratory blank 2 89 92 90
AGMWO-W-04521 97 95 96
AGQCDU-W-04389 104 106 107
AGKMW03-W-04390 97 97 100
AGMWQ-W-04391 90 92 93
AGMWK-W-04392 92 92 96
AGMWJ-W-04393 91 96 96
AGMWC-W-04394 88 90 90
AGQCFB-W-04398 85 85 85
AGQCRI-W-04395 82 81 82
AGQCRI-W-04532 91 96 94
AGQCFB-W-04399 77c 80 80 Accepted.

SDG 05-5-26, analysis date May 26, 2005

20-µg/L standard 101 100 101 18.89 5.7 18.92 5.5
Laboratory blank 100 100 100
AGSB51-W-17630 119 123c 127c Reanalyzed in SDG 05-5-31.
AGSB51-W-17631 104 111 114
AGSB51-W-17631DUP 100 101 105
AGSB28S-W-04534 97 99 100
AGSB51-W-04536 101 105 114
AGSB28-W-04537 97 99 102



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S4-28

TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-5-26, analysis date May 26, 2005 (Cont.)

AGMWP-W-04538 98 98 98
AGSB51QC-W-17632 99 101 102
AGSB62-W-04555 97 98 99
AGSB62-W-04554 103 104 104
AGSB56-W-17649 97 96 93
AGSB62-W-17646 98 100 101
AGSB62-W-17647 93 91 92
AGSB62-W-17648 97 95 96
AGSB62-W-17648DUP 105 102 100
Laboratory blank 2 102 102 101
AGQCDU-W-04550 91 96 97
AGMWF-W-04553 97 98 97 Analysis at DF1 outside calibration. Analysis

at DF10 in SDG 05-5-31.
AGMWG-W-04539 98 97 100
AGMW2-W-04551 94 92 94
AGSB56-W-17650 97 95 96

SDG 05-5-27, analysis date May 27, 2005

20-µg/L standard 102 101 112 19.05 4.9 19.18 4.2
Laboratory blank 110 111 112
AGSB56-W-17651 105 108 112
AGSB56-W-17652 102 94 111
AGSB56-W-17654 96 99 105
AGSB56-W-17655 104 103 109
AGSB56-W-17656 103 106 108
AGSB56-W-17657 100 102 103
AGSB56-W-17657DUP 99 101 102
AGMWM-W-04556 102 99 101
AGMWH-W-04557 96 96 95
AGSB56-W-17658 85 82 83
AGSB56-W-17653 94 95 92
AGQCTB-W-04559 97 101 98

SDG 05-5-31, analysis date May 31, 2005

20-µg/L standard 102 96 97 19.61 2.0 19.75 1.3
Laboratory blank 112 109 113
AGMWF-W-04553 95 103 100 Analysis at DF10.
AGMWF-W-04553DUP 109 114 111 Analysis at DF10.
AGSB51-W-17630 105 115 113
AGSB58QC-W-17619 105 114 109
AGQCRI-W-04397 97 101 100
AGQCRI-W-04396 93 81 95
AGQCTB-W-04531 97 106 100
AGQCTB-W-04552 86 89 83
AGQCTB-W-04535 88 91 87



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S4-29

TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-1, analysis date June 1, 2005

20-µg/L standard 104 108 103 20.48 2.4 21.35 6.5
Laboratory blank 100 100 100
AGSB53-S-17585 95 88 93
AGSB53-S-17585DUP 100 95 102
AGSB53-S-17581 99 94 103
AGSB53-S-17582 93 90 96
AGSB52-S-17591 94 89 95
AGSB53-S-17574 92 90 99
AGSB63-S-17565 93 86 90
AGSB53-S-17578 145c 134c 125c Reanalyzed in SDG 05-6-2.
AGSB63-S-17568 94 89 96
AGSB63-S-17570 87 84 95
AGSB63-S-17564 92 86 93
AGSB52-S-17588 86 99 96
AGSB53-S-17580 95 102 100

SDG 05-6-2, analysis date June 2, 2005

20-µg/L standard 100 100 100 20.65 3.2 20.89 4.4
Laboratory blank 102 113 112
AGSB53-S-17578 99 102 100
AGSB53-S-17586 98 101 98
AGSB53-S-17584 95 98 96
AGSB53-S-17583 85 100 98
AGSB53-S-17583DUP 92 104 97
AGSB58-S-17599 81 108 102

SDG 05-6-3, analysis date June 3, 2005

20-µg/L standard 86 80 90 18.05 10.2 19.16 4.3
Laboratory blank 100 100 100
AGSB58-S-17610 118 120 120
AGSB52-S-17597 104 99 99
AGSB63-S-17544 109 107 107

SDG 05-6-4, analysis date June 4, 2005

20-µg/L standard 100 100 108 18.7 6.7 19.08 4.7
Laboratory blank 106 109 107
AGSB55-W-17682 102 113 116
AGSB55-W-17683 95 99 109
AGSB55-W-17684 101 110 114
AGSB55-W-17686 92 102 112
AGSB55-W-17687 99 111 114
AGSB55-W-17687DUP 90 96 104
AGSB15-W-04563 89 91 94
AGSB36-W-04566 87 88 93
AGDW98-W-04567 87 95 98
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-4, analysis date June 4, 2005 (Cont.)

AGPWS3-W-04568 88 89 90
AGSB38S-W-04570 84 86 85
AGSB55DU-W-17668 88 87 90
AGDW07A-W-04565 88 88 94

SDG 05-6-6, analysis date June 6, 2005

20-µg/L standard 100 89 91 17.7 12.2 18.17 9.6
Laboratory blank 100 100 100
AGSB56RIN-W-17685 107 112 107
AGQCTB-W-04564 105 108 107
AGQCDU-W-04569 109 113 114
AGSB63-S-17560 102 101 103
AGSB53-S-17576 98 102 103
AGSB52-S-04513 103 101 103
AGSB51-S-17615 89 99 104
AGSB53-S-17579 91 98 97
AGSB53-S-17577 91 88 108
AGSB53-S-17575 102 102 108
AGSB52-S-04515 94 93 101
AGSB52-S-04515DUP 103 109 107

SDG 05-6-7, analysis date June 7, 2005

20-µg/L standard 98 84 97 18.95 5.4 20.99 4.8
Laboratory blank 100 100 100
AGSB55-W-17688 103 104 102
AGSB61-W-17706 108 114 118
AGSB61-W-17708 106 106 109
AGSB61-W-17709 100 107 110
AGSB61-W-17710 101 106 113
AGSB61-W-17712 98 102 102
AGSB65-W-17718 103 101 102
AGSB65-W-17718DUP 95 98 100
AGSB38-W-04571 93 89 89
AGSB61-W-17713 92 95 98
AGQCTB-W-04572 97 99 100
AGSBRIN-W-17711 98 100 102
AGSB51-S-17616 99 98 95
AGSB52-S-04514 96 97 93
AGSB52-S-17593 93 99 94
AGSB52-S-17592 94 119 98
AGSB58-S-17608 96 95 95
AGSB51-S-17617 131c 107 97 Accepted.
AGSB51-S-17622 89 98 92
AGSB63-S-17569 92 90 89
AGSB51-S-17625 91 101 95
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-7, analysis date June 7, 2005 (Cont.)

AGSB58-S-17605 90 101 97
AGSB51-S-17623 92 98 94

SDG 05-6-8, analysis date June 8, 2005

20-µg/L standard 98 86 86 22.33 11.0 21.4 6.8
Laboratory blank 100 100 100
AGSB59-W-04595 81 84 85 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB59-W-04596 93 105 106
AGSB59-W-17478 97 103 107 Analysis at DF1 outside calibration for carbon

tetrachloride. 1,2-Dichloroethane reported.
AGSB59-W-17479 97 105 111 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB59-W-04597 114 110 109
AGSB65-W-04590 84 92 97
AGSB65-W-04592 87 91 93
AGSB65-W-04592DUP 81 89 89
AGSB59-W-04595 85 95 97 Analysis at DF20.
AGSB59-W-17478 92 100 103 Analysis at DF10.
AGSB59-W-17479 92 97 102 Analysis at DF10.
AGSB64-W-04600 89 94 97 Analysis at DF1 outside calibration for carbon

tetrachloride. 1,2-Dichloroethane reported.
AGSB64-W-04601 84 91 92 Analysis at DF1 outside calibration for carbon

tetrachloride. 1,2-Dichloroethane reported.
AGSB64-W-04603 87 91 90 Analysis at DF1 outside calibration for carbon

tetrachloride. 1,2-Dichloroethane reported.
AGSB64-W-04602 85 87 90 Analysis at DF1 outside calibration for carbon

tetrachloride. 1,2-Dichloroethane reported.
AGSB65-W-04591 92 94 96
AGSB65-W-04591DUP 92 94 94
AGQCTB-W-04593 93 98 96
Laboratory blank 2 86 100 90
AGSB55-S-17692 81 82 92
AGSB55-S-17697 95 94 96
Methanol blank 100 100 100

SDG 05-6-9, analysis date June 9, 2005

20-µg/L standard 112 101 103 21.09 5.3 20.92 4.5
Laboratory blank 100 100 100
AGSB66-W-17738 98 87 88
AGSB66-W-17492 97 105 106
AGSB66-W-17739 95 103 102
AGSB54-W-17493 92 93 98
AGSB64-W-04600 93 97 100 Analysis at DF20 for carbon tetrachloride and

chloroform.
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-9, analysis date June 9, 2005 (Cont.)

AGSB64-W-04601 103 101 101 Analysis at DF10 for carbon tetrachloride and
chloroform.

AGSB64-W-04602 99 101 102 Analysis at DF20 for carbon tetrachloride and
chloroform.

AGSB64-W-04603 96 94 91 Analysis at DF10 for carbon tetrachloride and
chloroform.

AGSB54DU-W-17494 91 90 92
AGQCTB-W-04598 104 103 103
AGQCDR01-W-04574 96 100 101
AGQCDR02-W-04575 96 95 95
AGQCDR03-W-04576 96 97 99
AGQCDR04-W-04577 91 91 90
AGQCDR05-W-04578 90 98 96
AGQCDR06-W-04579 88 83 87

SDG 05-6-10, analysis date June 10, 2005

20-µg/L standard 100 94 102 19.78 1.1 18.74 6.5
Laboratory blank 100 100 100
AGSB41-W-17748 101 97 95
AGSB41-W-17749 104 111 115
AGSB54-W-04586 100 105 109
AGSB54-W-04587 104 109 116
AGSB54-W-04588 102 104 112
AGSB66-W-04582 103 105 110
AGSB66-W-04583 102 112 121c Accepted on the basis of the duplicate

analysis below.
AGSB66-W-04583DUP 95 98 100
AGSB66-W-04581 90 90 95
AGSB64-W-04604 95 101 107 Analysis at DF1 outside calibration for carbon

tetrachloride. Not reanalyzed because of
limited sample volume.

AGPW1-W-04606 93 94 98
AGQCTB-W-04584 92 95 98
AGSB64DU-W-04605 93 81 104 Analysis at DF1 outside calibration for carbon

tetrachloride. Not reanalyzed because of
limited sample volume.

AGQCDU-W-04589 93 94 94
AGPW2-W-04607 87 92 94
AGPW2-W-04607DUP 87 90 93
Laboratory blank 2 88 89 88
Methanol blank 100 100 100
AGSB55-S-17702 105 103 110
AGSB55-S-17702DUP 91 100 110
AGSB55-S-17689 92 96 109
AGSB55-S-17693 96 98 105
AGSB55-S-17693DUP 98 100 110
AGSB59-S-17475 98 93 93
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-10, analysis date June 10, 2005 (Cont.)

Methanol blank 100 100 100
AGSB59-S-17477 98 93 90
AGSB59-S-17473 99 94 92
AGSB59-S-17476 104 104 102
AGSB59-S-17474 92 90 87

SDG 05-6-11, analysis date June 11, 2005

20-µg/L standard 100 100 100 23.82 17.4 22.13 10.1
Laboratory blank 100 100 100
AGSB55-S-17691 109 102 105
AGSB61-S-17704 118 133c 116 Accepted.
AGSB61-S-17675 116 118 113
AGSB55-S-17698 114 111 112
AGSB55-S-17700 110 110 111
AGSB55-S-17699 106 113 114
AGSB56-S-17679 103 104 104
AGSB55-S-17690 111 107 105
AGSB55-S-17695 110 103 98
AGSB61-S-17674 105 103 100
AGSB59-S-17715 104 110 110
AGSB59-S-17714 99 98 97
AGSB59-S-17714DUP 98 97 98
AGSB59-S-17716 109 108 108

SDG 05-6-12, analysis date June 12, 2005

20-µg/L standard 88 92 87 20.38 1.9 19.42 2.9
Laboratory blank 100 100 100
AGSB41-W-04540 107 111 111
AGSB41-W-04541 107 111 116
AGMWP-W-04544 102 103 99 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB40-W-17458 105 109 115
AGSB41-W-04542 87 94 97
AGSB41-W-04542DUP 98 99 101
AGQCDU-W-04599 103 106 107
AGQCTB-W-04543 102 101 100
Methanol blank 100 100 100
AGSB51-S-17620 109 106 105
AGSB63-S-17546 108 102 107
AGSB63-S-17566 102 1001 107
AGSB63-S-17559 104 104 107
AGSB63-S-17567 100 110 109
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-13, analysis date June 13, 2005

20-µg/L standard 95 94 98 21.21 5.9 19.72 1.4
Laboratory blank 95 93 92
AGSB60-W-17728 100 104 102
AGSB60-W-04545 100 85 105
AGSB60-W-04546 101 107 107
AGSB60-W-04548 85 90 90
AGSB60-W-04547 100 106 106
AGSB40-W-17460 98 103 101 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB71-W-17733 96 99 99
AGSB71-W-17734 98 101 103
AGSB71-W-17732 95 99 101
AGSB71-W-17735 89 97 97
AGSB71-W-17736 100 104 106
AGSB71-W-17758 97 99 99
Laboratory blank 2 105 107 108
AGSB40-W-17461 97 94 93 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB40-W-17729 106 109 108 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB40-W-17459 88 88 88 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGQCDU-W-17730 101 98 91
AGQCDU-W-17737 92 90 85
AGQCDU-W-04549 76c 77c 76c Reanalyzed in SDG 05-6-15.
AGQCTB-W-04608 92 88 84
AGMWP-W-04544 97 92 86 Analysis at DF5 for carbon tetrachloride and

chloroform.

SDG 05-6-14, analysis date June 14, 2005

20-µg/L standard 97 100 107 18.17 9.6 17.98 10.6
Laboratory blank 100 100 100
AGSB73-W-17722 96 96 97
AGSB73-W-17791 109 112 114
AGSB73-W-17792 102 106 114
AGSB73-W-17790 100 103 106
AGSB50-W-17753 91 95 100
AGSB49-W-17794 100 101 104 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB49-W-04609 98 102 106 Analysis at DF1 outside calibration for carbon

tetrachloride.
AGSB49-W-17793 96 96 98
AGSB49-W-17755 98 97 97 Analysis at DF1 outside calibration for carbon

tetrachloride.
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-14, analysis date June 14, 2005 (Cont.)

AGSB49-W-17754 88 87 86 Analysis at DF1 outside calibration for carbon
tetrachloride.

AGSB49-W-17756 96 80 102
AGSB49-W-17498 94 99 101
AGSB47-W-17762 93 96 97
AGSB47-W-17761 90 95 94
AGSB47-W-17763 92 95 96
AGSB47-W-17759 76c 76c 77c Reanalyzed in SDG 05-6-20.
AGSB47-W-17764 87 84 84
AGSB47-W-17760 87 83 81
AGSB48-W-17786 89 86 86
AGSB48-W-17788 88 91 88
AGSB48-W-17783 91 90 86
AGSB48-W-17785 90 86 85
AGSB48-W-17784 96 95 92

SDG 05-6-15, analysis date June 15, 2005

20-µg/L standard 90 90 86 18.88 5.8 18.76 6.4
Laboratory blank 107 116 105
AGSB50-W-17823 97 102 91
AGSB50-W-17824 98 112 103
AGSB50-W-17825 94 105 99
AGMWP-W-17757 91 99 94 Analysis at DF5.
AGSB49-W-17754 88 98 90 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGSB49-W-17794 87 97 91 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGSB49-W-04609 88 99 90 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGQCDU-W-17827 86 73c 81 Reanalyzed in SDG 05-6-20.
AGQCTB-W-17765 88 95 87
AGSB49-W-17755 80 90 84 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGSB40-W-17460 99 115 109 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGSB40-W-17461 85 99 97 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGSB40-W-17729 95 112 106 Analysis at DF5 for carbon tetrachloride and

chloroform.
AGSB40-W-17459 88 106 99 Analysis at DF10 for carbon tetrachloride and

chloroform.
AGQCDU-W-04549 86 99 93
AGQCDU-W-17797 93 96 87
AGQCFB-W-17782 90 94 86
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-15, analysis date June 15, 2005 (Cont.)

AGQCDU-W-17796 117 113 100
AGQCTB-W-17781 86 108 99
AGQCDU-W-17767 99 110 101
AGQCDU-W-17787 88 102 92

SDG 05-6-16, analysis date June 16, 2005

20-µg/L standard 100 100 100 20.28 1.4 18.03 10.4
Laboratory blank 100 100 100
AGSB59-S-17471 107 102 100
AGSB59-S-17469 110 108 103
AGSB54-S-17488 105 97 97
AGSB54-S-17484 99 97 99
AGSB54-S-17489 96 87 90
AGSB54-S-17491 91 84 85
AGSB54-S-17485 93 86 92
AGSB54-S-17482 136c 126c 120 Reanalyzed in SDG 05-6-20.
AGSB54-S-17483 82 76c 82 Reanalyzed in SDG 05-6-20.
AGSB59-S-17470 52c 49c 54c Reanalyzed in SDG 05-6-20.
AGSB54-S-17490 86 80 81
AGSB54-S-17487 55c 62c 64c Reanalyzed in SDG 05-6-20.
AGSB54-S-17486 58c 52c 55c Reanalyzed in SDG 05-6-20.

SDG 05-6-17, analysis date June 17, 2005

20-µg/L standard 100 100 100 20.52 2.6 20.54 2.7
Laboratory blank 100 100 100
AGSB63-S-17561 107 101 104
AGSB52-S-17595 110 102 109
AGSB63-S-17558 109 104 109
AGSB63-S-17562 105 109 83
AGSB52-S-17594 108 95 102
AGSB63-S-17547 103 95 103
AGSB52-S-04512 104 94 100
AGSB52-S-04512DUP 106 98 103
AGSB52-S-17589 109 99 99
AGSB63-S-17563 112 103 109
AGSB52-S-17596 112 108 115
AGSB52-S-17590 110 102 106
AGSB51-S-17614 118 110 118
AGSB58-S-17606 116 109 115

SDG 05-6-20, analysis date June 20, 2005

20-µg/L standard 106 81 84 21.7 8.2 21.58 7.6
Laboratory blank 100 100 100
AGQCDU-W-17827 119 105 92
AGSB47-W-17759 104 80 86
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-20, analysis date June 20, 2005 (Cont.)

AGSB47-W-17759DUP 106 81 84
AGSB54-S-17482 103 108 114
AGSB54-S-17483 101 108 115
AGSB59-S-17470 87 95 102
AGSB54-S-17487 85 94 97
AGSB54-S-17486 84 88 87
AGSB63-S-17545 103 102 96
AGSB58-S-17603 81 84 86
AGSB58-S-17601 90 95 99
AGSB58-S-17611 90 90 93
AGSB58-S-17611DUP 88 92 92

SDG 05-6-21, analysis date June 21, 2005

20-µg/L standard 100 100 100 21.2 5.8 21.69 8.1
Laboratory blank 100 100 100
AGSB64-S-17501 103 104 103
AGSB64-S-17502 104 103 109
AGSB64-S-17751 101 104 104
AGSB73-S-17817 95 98 99
AGSB64-S-17752 89 95 99
AGSB64-S-17499 87 93 99
AGSB73-S-17813 97 99 103
AGSB64-S-17506 98 97 102
Methanol blank 114 111 110
AGSB64-S-17503 103 101 107
AGSB64-S-17503DUP 98 100 102
AGSB73-S-17815 100 104 106
AGSB73-S-17818 99 99 99
AGSB73-S-17811 92 95 99
AGSB73-S-17809 100 102 103
AGQCTB-S-17828 102 103 105
AGSB73-S-17816 88 88 95
AGSB73-S-17810 111 106 104
AGSB73-S-17821 c 170c 126c Reanalyzed in SDG 05-6-23.
AGSB64-S-17504 100 102 108
AGSB73-S-17820 68c 73c 82
AGSB73-S-17820DUP 101 95 103

SDG 05-6-22, analysis date June 22, 2005

20-µg/L standard 108 115 118 19.68 1.6 18.72 6.6
Laboratory blank 107 110 106
AGSB73-S-17812 103 100 109
AGSB73-S-17814 98 99 110
AGSB64-S-17808 100 101 105
AGSB54-S-17480 92 98 105
AGSB73-S-17819 104 102 108
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-22, analysis date June 22, 2005 (Cont.)

AGQCTB-S-04594 95 103 111
AGSB64-S-17500 95 101 114
AGSB64-S-17500DUP 98 96 102
AGSB64-S-17507 91 94 97
AGSB64-S-17505 92 97 100
AGSB55-S-17696 89 94 106
AGSB58-S-17602 89 93 103
AGSB51-S-17626 86 89 101

SDG 05-6-23, analysis date June 23, 2005

20-µg/L standard 97 92 100 20.79 3.9 20.68 3.3
Laboratory blank 100 100 100
AGQCRI-W-17795 87 93 92
Methanol blank 100 97 94
AGSB73-S-17821 103 104 100
AGSB51-S-17627 107 106 108
AGSB51-S-17624 93 95 95
AGSB51-S-17621 103 103 99
AGSB51-S-17621DUP 92 96 95
Methanol blank 2 100 103 106
AGSB64-S-17808DUP 115 116 116 Analysis at DF20 for carbon tetrachloride and

chloroform.
AGSB64-S-17808 108 109 111 Analysis at DF20 for carbon tetrachloride and

chloroform.
AGSB58-S-17600 111 111 109
AGSB58-S-17607 103 106 106
AGSB58-S-17604 100 99 100
AGSB51-S-17613 103 104 101
AGSB62-S-17639 101 101 100
AGSB58-S-17609 103 98 98
AGSB61-S-17673 112 106 102
AGSB62-S-17638 112 108 102
AGSB62-S-17642 108 106 103
AGSB62-S-17636 102 101 101
AGSB62-S-17645 103 97 98
AGSB62-S-17644 92 100 105

SDG 05-6-24, analysis date June 24, 2005

20-µg/L standard 100 100 100 21.98 9.4 21.52 7.3
Laboratory blank 91 88 87
AGSB56-S-17660 109 112 113
AGSB62-S-17635 110 113 117
AGSB62-S-17640 102 105 106
AGSB62-S-17643 97 100 102
AGSB62-S-17633 97 98 99
AGSB61-S-17671 101 101 101
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-6-24, analysis date June 24, 2005 (Cont.)

AGSB56-S-17661 91 96 98
AGSB56-S-17661DUP 84 89 93
AGSB56-S-17678 112 110 104
AGSB62-S-17637 101 96 98
AGSB62-S-17634 104 103 104
AGSB62-S-17641 95 91 90
AGSB56-S-17667 95 94 100
AGSB61-S-17676 101 98 98
AGSB56-S-17659 97 91 96
AGSB56-S-17680 114 109 108
AGSB56-S-17663 110 108 104
AGSB56-S-17681 98 91 88
AGSB56-S-17662 97 92 91
AGSB56-S-17664 104 100 97
AGSB56-S-17666 94 89 88
AGSB56-S-17666DUP 92 86 88

SDG 05-6-27, analysis date June 27, 2005

20-µg/L standard 100 100 100 20.71 3.5 20.68 3.3
Laboratory blank 100 100 100
AGSB56-S-17665 99 102 108
AGSB61-S-17703 93 98 107
AGSB61-S-17669 92 98 104
AGSB61-S-17672 95 101 106
AGSB59-S-17472 94 94 102
AGSB61-S-17677 84 84 93
AGSB61-S-17670 95 96 101
AGSB61-S-17670DUP 93 95 99
AGSB59-S-17468 92 87 88
AGSB59-S-17717 94 92 97
AGQCTB-S-04573 85 86 98
AGQCTB-S-04562 89 88 98
AGQCTB-S-04533 86 91 95

SDG 05-6-28, analysis date June 28, 2005

20-µg/L standard 95 99 98 17.18 15.2 18.57 7.4
Laboratory blank 100 100 100
AGSB54-S-17481 107 105 110
AGSB55-S-17694 103 100 105
AGSB55-S-17694DUP 85 93 97
AGQCTB-S-04560 85 109 102
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-8, analysis date July 8, 2005

20-µg/L standard 88 94 94 20.85 4.2 22.54 11.9
Laboratory blank 100 100 100
AGSB46-W-17829 96 99 100
AGSB46-W-17830 97 100 102
AGSB46-W-17831 99 102 99
AGSB46-W-17832 103 105 107 Analysis at DF1 outside calibration for carbon

tetrachloride. Only carbon tetrachloride and
chloroform present. Reanalyzed at dilution in
SDG 05-7-20.

AGSB46-W-17462 98 98 103
AGSB42-W-17465 99 100 101
AGSB45-W-17724 98 101 105
AGSB45-W-17724DUP 99 100 99
Laboratory blank 2 102 102 102
AGSB46DU-W-17463 102 105 106
AGQCDU-W-17723 109 111 113
AGSB46RIN-W-17464 104 107 110
AGQCTB-W-17766 104 112 114
AGSB45RIN-W-17725 100 102 108
AGQCFB-W-17826 118 127c 129c Accepted.

SDG 05-7-9, analysis date July 9, 2005

20-µg/L standard 93 88 82 25.51 24.2c 36.37 58.1c

Laboratory blank 100 100 100
AGSB45-W-17833 100 99 96 Reanalyzed in SDG 05-7-12.
AGSB45-W-17834 101 99 100 Reanalyzed in SDG 05-7-12.
AGSB45-W-17835 c 107 105 Reanalyzed in SDG 05-7-13.
AGSB45-W-17836 100 102 102 Reanalyzed in SDG 05-7-14.
AGSB69-W-17849 103 104 109 Reanalyzed in SDG 05-7-14.
AGSB69-W-17850 110 113 122c Reanalyzed in SDG 05-7-14.
AGSB69-W-17851 100 120 130c Reanalyzed in SDG 05-7-14.
AGSB42-W-17726 c 137c 173c Reanalyzed in SDG 05-7-13.
AGSB42-W-17839 c 155c 193c Reanalyzed in SDG 05-7-14.
AGSB42-W-17840 100 163c 215c Reanalyzed in SDG 05-7-12.
AGSB42-W-17838 c 139c 175c Reanalyzed in SDG 05-7-12.

SDG 05-7-12, analysis date July 12, 2005

20-µg/L standard 99 105 104 17.14 15.4 18.6 7.3
Laboratory blank 112 116 112
AGSB45-W-17833 107 113 116
AGSB70-W-17875 109 109 110
AGSB43-W-17882 96 106 108
AGSB68-W-17872 89 95 99
AGSB70-W-17873 104 115 122c Accepted.
AGSB70-W-17876 103 109 112
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-12, analysis date July 12, 2005 (Cont.)

AGSB44-W-17877 67c 76c 78c Reanalyzed in SDG 05-7-14.
AGSB68-W-17869 91 96 97
Laboratory blank 2 93 96 97
AGSB68-W-17870 79c 80 84 Reanalyzed in SDG 05-7-14.
AGSB43-W-17879 90 90 91
AGSB68-W-17871 93 98 106
AGSB70-W-17874 90 92 93
AGSB43-W-17881 89 93 94
AGSB43-W-17878 96 97 99
AGSB43-W-17880 101 102 102
AGSB45-W-17834 95 99 101
AGSB42-W-17841 96 97 100
AGSB42-W-17868 93 95 100
AGSB42-W-17840 94 95 98
AGSB42-W-17838 91 87 88
AGSB43T-W-17858 89 87 89
AGSB43T-W-17861 89 89 89
AGSB43T-W-17860 87 96 85
AGSB43T-W-17859 78c 74c 75c Reanalyzed in SDG 05-7-14.
Laboratory blank 3 95 94 96
AGSB43T-W-17862 91 87 88
AGSB43T-W-17862DUP 99 100 98
AGSB70T-W-17865 85 80 81
AGSB70T-W-17866 90 87 92

SDG 05-7-13, analysis date July 13, 2005

20-µg/L standard 90 91 90 19.13 4.4 19.6 2.0
Laboratory blank 100 100 100
AGSB67-W-17884 94 92 91
AGSB67-W-17883 96 96 99
AGSB75-W-17888 95 97 99
AGSB75-W-17888DUP 92 94 96
AGSB70T-W-17867 94 98 98
AGSB70T-W-17864 96 99 102
AGQCDU-W-17848 90 94 92
AGSB42-W-17726 89 89 90
AGQCDU-W-17857 93 93 91
AGQCDU-W-17856 89 92 93
AGQCDU-W-17855 87 87 88
AGSB45-W-17835 88 89 93
AGQCTB-W-17885 103 97 92
AGSB45-W-17836 c 201c 164c Reanalyzed in SDG 05-7-14.
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-14, analysis date July 14, 2005

20-µg/L standard 106 93 99 20.5 2.5 21.82 8.7
Laboratory blank 108 106 106
AGSB78-W-17799 101 88 89
AGSB78-W-17800 103 102 102
AGSB78-W-17801 105 106 107
AGSB78-W-17802 105 106 105
AGSB72-W-17886 105 106 105
AGMWN-W-17798 102 100 100
AGQCDU-W-17887 103 102 102
Laboratory blank 2 97 100 100
AGQCTB-W-17803 100 101 102
AGSB68-W-17870 100 101 105
AGSB44-W-17877 103 104 105
AGSB43T-W-17859 100 103 103
AGQCTB-W-17853 91 96 98
AGQCTB-W-17854 83 89 90
AGSB69-W-17849 93 100 100
AGSB69-W-17850 93 91 90
AGSB69-W-17850DUP 94 94 93
AGSB69-W-17851 92 89 90
AGSB42-W-17839 94 93 93
AGSB45-W-17836 91 91 91
AGSB45-W-17836DUP 94 93 94

SDG 05-7-15, analysis date July 15, 2005

20-µg/L standard 90 86 83 19.07 4.8 21.73 8.3
Laboratory blank 100 100 100
AGSB75-W-17891 109 96 90
AGSB67-W-17804 108 105 99
AGQCDU-W-17897 106 101 96
AGQCTB-W-17805 105 99 96
Methanol blank 98 100 104
AGSB49-S-18004 100 107 106
AGSB43-S-17740 104 97 108
AGSB43-S-17746 104 101 114
AGSB43-S-17537 114 115 116
AGSB43-S-17743 118 125c 126c Reanalyzed in SDG 05-7-18.
AGSB43-S-17747 108 113 117
AGSB43-S-18001 114 113 117
AGSB43-S-17745 110 109 107
AGSB43-S-17744 109 102 117
AGSB43-S-17741 111 109 107
AGQCTB-S-17890 96 109 110
AGSB49-S-18013 104 106 102
AGSB49-S-18007 105 108 104
AGSB43-S-17742DUP 114 115 114
AGSB43-S-17742 99 104 101



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S4-43

TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-15, analysis date July 15, 2005 (Cont.)

AGSB49-S-18015 36c 31c 47c Reanalyzed in SDG 05-7-18.
AGSB49-S-18014 93 102 102
AGSB43-S-17998 95 102 102

SDG 05-7-18, analysis date July 18, 2005

20-µg/L standard 102 112 118 19.19 4.1 20.31 1.5
Laboratory blank 107 114 109
AGSB79-W-17846 118 118 115
AGSB79-W-17496 106 105 107
AGSB80-W-17843 101 100 104
AGSB79-W-17727 97 93 100
AGSB80-W-17847 95 92 93
AGSB79-W-17845 101 97 97
AGSB80-W-17844 98 85 84
AGSB80-W-17844DUP 97 89 87
AGTB80-W-17842 93 86 82
Methanol blank 100 100 100
AGSB49-S-18015 104 94 110
AGSB43-S-17743 106 106 115
AGSB49-S-18008 101 90 105
AGSB43-S-18002 100 101 106
AGSB43-S-18002DUP 99 101 108

SDG 05-7-19, analysis date July 19, 2005

20-µg/L standard 100 100 100 19.59 2.1 20.32 1.6
Laboratory blank 92 89 97
AGSB49-S-18012 105 116 112
AGSB49-S-18017 96 100 80
AGSB49-S-18006 103 118 113
AGSB49-S-18005 101 117 115
AGSB49-S-18016 104 111 116
AGSB43-S-17999 95 111 110
AGSB43-S-18000 100 113 112
AGSB49-S-18010 97 103 111
AGSB49-S-18009 101 119 113
AGSB49-S-18011 94 110 111
AGSB45-S-17533 98 104 112
AGSB45-S-17526 100 115 110
AGSB64-S-17750 97 112 112
AGSB45-S-17535 99 115 113
AGSB45-S-17535DUP 96 101 107
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-20, analysis date July 20, 2005

20-µg/L standard 94 94 88 21.42 6.9 23.29 15.2
Laboratory blank 100 100 100
AGSB45-S-17536 89 95 98
AGSB45-S-17525 84 86 95
AGSB46-S-17519 86 92 96 Analysis at DF1 outside calibration for

carbon tetrachloride.
AGSB45-S-17523 82 88 90
AGSB45-S-17520 81 83 94
AGSB45-S-17529 81 83 86
AGSB45-S-17529DUP 83 91 98
AGSB46-W-17832 87 83 82

SDG 05-7-21, analysis date July 21, 2005

20-µg/L standard 100 100 96 20.98 4.8 23.32 15.3
Laboratory blank 105 102 91
AGSB46-S-17519 99 103 112 Analysis at DF20.
AGSB45-S-17522 95 100 96
AGSB45-S-17534 83 89 89
AGSB45-S-17532 90 98 96
AGSB45-S-17532DUP 89 93 90
AGSB46-S-17512 80 85 84
AGSB45-S-17521 c c c Reanalyzed in SDG 05-7-22.
AGSB45-S-17531 90 86 82
AGSB46-S-17517 88 80 73c Analysis at DF1 outside calibration for

carbon tetrachloride.

SDG 05-7-22, analysis date July 22, 2005

20-µg/L standard 100 100 100 17.72 12.1 17.09 15.7
Laboratory blank 100 100 100
AGSB45-S-17521 100 102 99
AGSB46-S-17517 107 120 115 Analysis at DF20.
AGSB46-S-17518 107 116 115
AGSB46-S-17513 108 100 114
AGSB45-S-17528 112 100 111
AGSB45-S-17524 120 94 87
AGSB46-S-17514 116 92 93
AGSB46-S-17515 112 100 111 Analysis at DF1 outside calibration for

carbon tetrachloride. Chloroform reported.
AGSB45-S-17527 97 106 103
AGSB45-S-17530 110 105 101
AGSB46-S-17516 101 110 107
AGQCTB-S-17889 102 111 101
AGSB46-S-17466 98 109 102
AGSB46-S-17508 96 106 100
AGSB46-S-17511 100 108 102
AGSB46-S-17509 97 107 101
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-22, analysis date July 22, 2005 (Cont.)

AGSB46-S-17467 98 108 100
AGSB46-S-17510 95 87 103

SDG 05-7-27, analysis date July 27, 2005

20-µg/L standard 112 109 111 16.73 17.8 18.25 9.2
Laboratory blank 100 100 100
AGSB46-S-17515 104 110 117 Analysis at DF30 for carbon tetrachloride.
AGSB67-S-18051 107 90 101
AGSB67-S-18050 101 107 104
AGSB67-S-18048 103 104 107
AGSB67-S-18047 93 94 97
AGSB67-S-18046 107 103 103
AGSB67-S-18052 101 95 100
AGSB67-S-18053 101 97 99
AGSB67-S-18053DUP 102 97 98
AGSB67-S-18054 104 90 99
AGSB67-S-18049 97 81 93
AGSB67-S-18044 96 80 93
AGSB67-S-18045 98 84 95
AGSB67-S-18056 96 89 91

SDG 05-7-28, analysis date July 28, 2005

20-µg/L standard 92 92 100 18.73 6.6 21.57 7.6
Laboratory blank 98 91 90
AGSB67-S-18055 112 110 111
AGTB67-S-18057 102 109 110
AGSB48-S-18025 101 102 104
AGSB48-S-18027 92 98 100
AGSB68-S-18032 97 95 97
AGSB48-S-18023 96 98 102
AGSB48-S-18022 100 98 98
AGSB48-S-18022DUP 92 90 91
MEOH BLANK 94 91 93
AGSB48-S-18021 97 101 105
AGSB48-S-18026 95 81 96
AGSB48-S-18029 98 100 102
AGSB48-S-18018 95 96 103
AGSB48-S-18030 100 89 99
AGSB48-S-18024 102 96 97
AGSB68-S-18042 97 86 96
AGSB68-S-18043 100 83 92
AGSB68-S-18031 100 80 94
AGSB68-S-18031DUP 92 93 92
AGSB68-S-18038 95 82 93
AGSB48-S-18020 101 100 101
AGSB68-S-18035 89 95 97
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TABLE S4.4  (Cont.)

Recovery of
Surrogate Compoundsa (%)

Measured Concentration and RPD Value for
Calibration Check Standard

Carbon Tetrachloride Chloroform

Sample
Fluoro-

benzene

Bromo-
fluoro-

benzene
1,4-Dichloro-
benzene-d4 µg/L RPDb µg/L RPDb

SDG 05-7-28, analysis date July 28, 2005 (Cont.)

AGSB48-S-18028 94 96 99
AGSB68-S-18034 98 87 99

SDG 05-7-29, analysis date July 29, 2005

20-µg/L standard 100 100 100 19.75 1.3 20.6 3.0
Laboratory blank 106 101 112
AGSB68-S-18040 87 83 97
AGSB48-S-18019 106 108 107
AGSB68-S-18037 94 96 100
AGSB68-S-18033 93 83 97
AGSB68-S-18036 81 75c 92 Reanalyzed in SDG 05-8-1.
AGSB68-S-18039 85 99 112
AGSB68-S-18039DUP 90 94 96

SDG 05-8-1, analysis date August 1, 2005

20-µg/L standard 100 100 100 18.99 5.2 19.7 1.5
Laboratory blank 93 88 85
AGSB68-S-18036 91 97 99
AGSB68-S-18041 96 101 101
AGSB68-S-18041DUP 103 102 103
AGQCTB-S-17892 107 112 115

a Quality control range for surrogate recovery = 80–120%.

b Quality control range for RPD = ±20%.

c Surrogate recovery outside quality control range.

d Methylene chloride present at low concentrations in the laboratory blank and several samples; detections of this
compound are not reported.
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TABLE S4.5  Comparison of AGEM Laboratory results for primary and secondary organic analyses of samples collected
during the 2005 investigation at Agra, Kansas.

Concentration
(µg/L in water; µg/kg in soil)

EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

MW-1 41–51 5/19/05 MW AGMW1-W-04378 Primary sample 5/20/05 524.2 Water 0.5 Jb NDc ND
AGQCDU-W-04379 Replicate sample 5/20/05 524.2 0.6 J 0.2 J ND

MW-F 65–75 5/25/05 MW AGMWF-W-04553 Primary sample 5/31/05 524.2 Water 445 4.4 ND
AGMWF-W-04553DUP Duplicate analysis 5/31/05 524.2 392 2.8 ND

MW-G 89–99 5/24/05 MW AGMWG-W-04539 Primary sample 5/26/05 524.2 Water 25 2.3 ND
AGQCDU-W-04550 Replicate sample 5/26/05 524.2 25 0.9 J ND

MW-Q 43.28–62.78 5/21/05 MW AGMWQ-W-04391 Primary sample 5/24/05 524.2 Water 0.5 J ND ND
AGQCDU-W-04389 Replicate sample 5/24/05 524.2 0.4 J ND ND

PW02 73–82 6/9/05 PW AGPW2-W-04607 Primary sample 6/10/05 524.2 Water ND 3.4 ND
AGPW2-W-04607DUP Duplicate analysis 6/10/05 524.2 ND 3.6 ND

SB15 98.5–108.5 6/2/05 MW AGSB15-W-04563 Primary sample 6/4/05 524.2 Water 23 1.4 ND
AGQCDU-W-04569 Replicate sample 6/6/05 524.2 19 1.1 ND

SB40 100–105 6/11/05 CPT AGSB40-W-17729 Primary sample 6/15/05 524.2 Water 164 21 ND
AGQCDU-W-17730 Replicate sample 6/13/05 524.2 161 8.5 ND

SB41 58–63 6/9/05 CPT AGSB41-W-04541 Primary sample 6/12/05 524.2 Water 43 5.4 ND
AGQCDU-W-04599 Replicate sample 6/12/05 524.2 34 4.9 ND

SB41 63–68 6/9/05 CPT AGSB41-W-04542 Primary sample 6/12/05 524.2 Water 78 2.3 ND
AGSB41-W-04542DUP Duplicate analysis 6/12/05 524.2 73 2 ND

SB42 140–145 7/7/05 CPT AGSB42-W-17465 Primary sample 7/8/05 524.2 Water 0.2 J ND ND
AGQCDU-W-17723 Replicate sample 7/8/05 524.2 ND ND ND

SB43 12 7/11/05 CPT AGSB43-S-17742 Primary sample 7/15/05 8260B Soil 2.6 J 1.3 J ND
AGSB43-S-17742DUP Duplicate analysis 7/15/05 8260B 2.7 J ND ND

SB43 24 7/11/05 CPT AGSB43-S-17745 Primary sample 7/15/05 8260B Soil 2.6 J 1.3 J ND
AGSB43-S-17746 Replicate sample 7/15/05 8260B ND ND ND

SB43 48 7/11/05 CPT AGSB43-S-18002 Primary sample 7/18/05 8260B Soil ND ND ND
AGSB43-S-18002DUP Duplicate analysis 7/18/05 8260B ND ND ND
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TABLE S4.5  (Cont.)

Concentration
(µg/L in water; µg/kg in soil)

EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

SB43 47–52 7/11/05 CPT AGSB43-W-17879 Primary sample 7/12/05 524.2 Water 1.7 0.3 J ND
AGQCDU-W-17855 Replicate sample 7/13/05 524.2 1.5 0.3 J ND

SB45 12 7/11/05 CPT AGSB45-S-17523 Primary sample 7/20/05 8260B Soil ND ND ND
AGSB45-S-17524 Replicate sample 7/22/05 8260B ND ND ND

SB45 34 7/11/05 CPT AGSB45-S-17532 Primary sample 7/21/05 8260B Soil ND ND ND
AGSB45-S-17532DUP Duplicate analysis 7/21/05 8260B ND ND ND

SB45 44–49 7/8/05 CPT AGSB45-W-17836 Primary sample 7/14/05 524.2 Water 0.3 J 0.2 J ND
AGSB45-W-17836DUP Duplicate analysis 7/14/05 524.2 0.3 J 0.2 J ND

SB45 54–59 7/7/05 CPT AGSB45-W-17834 Primary sample 7/12/05 524.2 Water ND ND ND
AGQCDU-W-17848 Replicate sample 7/13/05 524.2 ND ND ND

SB45 59–64 7/7/05 CPT AGSB45-W-17724 Primary sample 7/8/05 524.2 Water ND ND ND
AGSB45-W-17724DUP Duplicate analysis 7/8/05 524.2 ND ND ND

SB46 28 7/10/05 CPT AGSB46-S-17512 Primary sample 7/21/05 8260B Soil 213 17 ND
AGSB46-S-17516 Replicate sample 7/22/05 8260B 34 10 ND

SB46 60–65 7/6/05 CPT AGSB46-W-17462 Primary sample 7/8/05 524.2 Water 2 0.4 J ND
AGSB46DU-W-17463 Replicate sample 7/8/05 524.2 1.7 0.4 J ND

SB47 67–72 6/11/05 CPT AGSB47-W-17759 Primary sample 6/20/05 524.2 Water ND ND ND
AGSB47-W-17759DUP Duplicate analysis 6/20/05 524.2 ND ND ND
AGQCDU-W-17767 Replicate sample 6/15/05 524.2 ND ND ND

SB48 20 7/12/05 CPT AGSB48-S-18022 Primary sample 7/28/05 8260B Soil ND ND ND
AGSB48-S-18022DUP Duplicate analysis 7/28/05 8260B ND ND ND

SB48 24 7/13/05 CPT AGSB48-S-18023 Primary sample 7/28/05 8260B Soil ND ND ND
AGSB48-S-18024 Replicate sample 7/28/05 8260B ND ND ND

SB48 65.5–70.5 6/12/05 CPT AGSB48-W-17783 Primary sample 6/14/05 524.2 Water 2.3 1 ND
AGQCDU-W-17787 Replicate sample 6/15/05 524.2 2.3 0.8 J ND
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TABLE S4.5  (Cont.)

Concentration
(µg/L in water; µg/kg in soil)

EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

SB49 16 7/12/05 CPT AGSB49-S-18007 Primary sample 7/15/05 8260B Soil ND 0.9 J ND
AGSB49-S-18008 Replicate sample 7/18/05 8260B ND ND ND

SB49 68–73 6/13/05 CPT AGSB49-W-17793 Primary sample 6/14/05 524.2 Water 2.9 ND ND
AGQCDU-W-17796 Replicate sample 6/15/05 524.2 3.2 0.1 J ND

SB50 60.5–65.5 6/13/05 CPT AGSB50-W-17823 Primary sample 6/15/05 524.2 Water ND ND ND
AGQCDU-W-17827 Replicate sample 6/20/05 524.2 ND ND ND

SB51 16 5/23/05 CPT AGSB51-S-17621 Primary sample 6/23/05 8260B Soil ND ND ND
AGSB51-S-17621DUP Duplicate analysis 6/23/05 8260B ND ND ND

SB51 40 5/23/05 CPT AGSB51-S-17627 Primary sample 6/23/05 8260B Soil ND ND ND
AGSB51-S-17615 Replicate sample 6/6/05 8260B ND ND ND

SB51 46–51 5/23/05 CPT AGSB51-W-17631 Primary sample 5/26/05 524.2 Water 9.6 0.3 J ND
AGSB51-W-17631DUP Duplicate analysis 5/26/05 524.2 10 0.3 J ND

SB51 61–66 5/23/05 CPT AGSB51-W-17628 Primary sample 5/24/05 524.2 Water 6.4 ND ND
AGSB51DUP-W-17629 Replicate sample 5/24/05 524.2 7 ND ND

SB52 28 5/21/05 CPT AGSB52-S-17594 Primary sample 6/17/05 8260B Soil ND ND ND
AGSB52-S-17595 Replicate sample 6/17/05 8260B ND ND ND

SB52 40.5 5/21/05 CPT AGSB52-S-04512 Primary sample 6/17/05 8260B Soil ND ND ND
AGSB52-S-04512DUP Duplicate analysis 6/17/05 8260B ND ND ND

SB52 46 5/21/05 CPT AGSB52-S-04515 Primary sample 6/6/05 8260B Soil ND ND ND
AGSB52-S-04515DUP Duplicate analysis 6/6/05 8260B ND ND ND

SB53 8 5/20/05 CPT AGSB53-S-17575 Primary sample 6/6/05 8260B Soil ND ND ND
AGSB53-S-17578 Replicate sample 6/2/05 8260B 4.9 J ND ND

SB53 32 5/20/05 CPT AGSB53-S-17583 Primary sample 6/2/05 8260B Soil ND ND ND
AGSB53-S-17583DUP Duplicate analysis 6/2/05 8260B 2.9 J ND ND
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Concentration
(µg/L in water; µg/kg in soil)

EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

SB53 40 5/20/05 CPT AGSB53-S-17585 Primary sample 6/1/05 8260B Soil 52 5.9 J 5.9 J
AGSB53-S-17585DUP Duplicate analysis 6/1/05 8260B 46 5.4 J 5.2 J
AGSB53-S-17586 6/2/05 8260B 37 4.7 J 7.7 J

SB53 58–63 5/20/05 CPT AGSB53-W-04388 Primary sample 5/23/05 524.2 Water 350 13.7 1.3
AGSB53-W-04388DUP Duplicate analysis 5/23/05 524.2 357 14.1 ND

SB53 63–68 5/20/05 CPT AGSB53-W-17556 Primary sample 5/21/05 524.2 Water 5.4 0.9 J ND
AGSB53-W-17556DUP Duplicate analysis 5/21/05 524.2 4.5 0.7 J ND

SB54 20 6/7/05 CPT AGSB54-S-17484 Primary sample 6/16/05 8260B Soil ND ND ND
AGSB54-S-17485 Replicate sample 6/16/05 8260B ND ND ND

SB54 60–65 6/8/05 CPT AGSB54-W-17493 Primary sample 6/9/05 524.2 Water ND ND ND
AGSB54DU-W-17494 Replicate sample 6/9/05 524.2 ND ND ND

SB55 20 6/3/05 CPT AGSB55-S-17693 Primary sample 6/10/05 8260B Soil ND ND ND
AGSB55-S-17693DUP Duplicate analysis 6/10/05 8260B ND ND ND

SB55 24 6/3/05 CPT AGSB55-S-17694 Primary sample 6/28/05 8260B Soil ND ND ND
AGSB55-S-17694DUP Duplicate analysis 6/28/05 8260B ND ND ND

SB55 25.5 6/3/05 CPT AGSB55-S-17702 Primary sample 6/10/05 8260B Soil ND ND ND
AGSB55-S-17702DUP Duplicate analysis 6/10/05 8260B ND ND ND

SB55 33 6/3/05 CPT AGSB55-S-17696 Primary sample 6/22/05 8260B Soil ND ND ND
AGSB55-S-17697 Replicate sample 6/8/05 8260B ND ND ND

SB55 61–66 6/3/05 CPT AGSB55-W-17687 Primary sample 6/4/05 524.2 Water ND ND ND
AGSB55-W-17687DUP Duplicate analysis 6/4/05 524.2 ND ND ND
AGSB55DU-W-17668 6/4/05 524.2 ND ND ND

SB56 12 5/26/05 CPT AGSB56-S-17661 Primary sample 6/24/05 8260B Soil ND ND ND
AGSB56-S-17661DUP Duplicate analysis 6/24/05 8260B ND ND ND

SB56 24 5/26/05 CPT AGSB56-S-17664 Primary sample 6/24/05 8260B Soil ND ND ND
AGSB56-S-17666 Replicate sample 6/24/05 8260B ND ND ND
AGSB56-S-17666DUP Duplicate analysis 6/24/05 8260B ND ND ND
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Concentration
(µg/L in water; µg/kg in soil)

EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

SB56 90–95 5/26/05 CPT AGSB56-W-17657 Primary sample 5/27/05 524.2 Water ND ND ND
AGSB56-W-17657DUP Duplicate analysis 5/27/05 524.2 ND ND ND

SB56 112–117 5/25/05 CPT AGSB56-W-17649 Primary sample 5/26/05 524.2 Water ND ND ND
AGSB56-W-17650 Replicate sample 5/26/05 524.2 ND ND ND

SB58 16 5/22/05 CPT AGSB58-S-17602 Primary sample 6/22/05 8260B Soil ND ND ND
AGSB58-S-17603 Replicate sample 6/20/05 8260B ND ND ND

SB58 48 5/22/05 CPT AGSB58-S-17611 Primary sample 6/20/05 8260B Soil ND ND ND
AGSB58-S-17611DUP Duplicate analysis 6/20/05 8260B ND ND ND

SB58 63–68 5/23/05 CPT AGSB58-W-04530 Primary sample 5/24/05 524.2 Water 0.7 J ND ND
AGSB58-W-04530DUP Duplicate analysis 5/24/05 524.2 0.7 J ND ND

SB59 4 6/6/05 CPT AGSB59-S-17714 Primary sample 6/11/05 8260B Soil ND ND ND
AGSB59-S-17714DUP Duplicate analysis 6/11/05 8260B ND ND ND

SB59 8 6/6/05 CPT AGSB59-S-17715 Primary sample 6/11/05 8260B Soil ND ND ND
AGSB59-S-17468 Replicate sample 6/27/05 8260B ND ND ND

SB60 56–61 6/10/05 CPT AGSB60-W-04546 Primary sample 6/13/05 524.2 Water ND ND ND
AGQCDU-W-04549 Replicate sample 6/15/05 524.2 ND ND ND

SB61 8 6/4/05 CPT AGSB61-S-17670 Primary sample 6/27/05 8260B Soil ND ND ND
AGSB61-S-17670DUP Duplicate analysis 6/27/05 8260B ND ND ND

SB61 40 6/4/05 CPT AGSB61-S-17703 Primary sample 6/27/05 8260B Soil ND ND ND
AGSB61-S-17704 Replicate sample 6/11/05 8260B ND 2.3 J ND

SB61 81–86 6/5/05 CPT AGSB61-W-17712 Primary sample 6/7/05 524.2 Water ND ND ND
AGSB61-W-17713 Replicate sample 6/7/05 524.2 ND ND ND

SB62 44 5/24/05 CPT AGSB62-S-17643 Primary sample 6/24/05 8260B Soil 1.9 J ND ND
AGSB62-S-17645 Replicate sample 6/23/05 8260B 6.3 J ND ND

SB63 48.2–53.2 5/18/05 CPT AGSB63-W-17539 Primary sample 5/19/05 524.2 Water 0.5 J ND ND
AGSB63-W-17539DUP Duplicate analysis 5/19/05 524.2 0.6 J ND ND
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EPA Carbon
Depth Sample Sample Analysis Analytical Sample Tetra- Chloro- 1,2-Dichloro-

Location (ft BGL) Date Typea Sample Analysis Type Date Method Matrix chloride form ethane

SB63 53.2–58.2 5/18/05 CPT AGSB63-W-17542 Primary sample 5/20/05 524.2 Water 0.5 J ND ND
AGSB63-W-17542DUP Duplicate analysis 5/20/05 524.2 0.5 J ND ND

SB64 8 6/12/05 CPT AGSB64-S-17500 Primary sample 6/22/05 8260B Soil ND ND ND
AGSB64-S-17500DUP Duplicate analysis 6/22/05 8260B 2.2 J ND ND

SB64 20 6/12/05 CPT AGSB64-S-17503 Primary sample 6/21/05 8260B Soil ND ND ND
AGSB64-S-17503DUP Duplicate analysis 6/21/05 8260B ND ND ND

SB64 32 6/12/05 CPT AGSB64-S-17506 Primary sample 6/21/05 8260B Soil 19 1.8 J ND
AGSB64-S-17507 Replicate sample 6/22/05 8260B 8.3 J ND ND

SB64 42.7–47.7 6/9/05 CPT AGSB64-W-04604 Primary sample 6/10/05 524.2 Water 1399 Cd 49 ND
AGSB64DU-W-04605 Replicate sample 6/10/05 524.2 1308 C 57 ND

SB64 48 6/13/05 CPT AGSB64-S-17808 Primary sample 6/23/05 8260B Soil 1604 4.2 J ND
AGSB64-S-17808DUP Duplicate analysis 6/23/05 8260B 1529 4.4 J ND

SB65 50–55 6/6/05 CPT AGSB65-W-04592 Primary sample 6/8/05 524.2 Water 9.4 0.6 J ND
AGSB65-W-04592DUP Duplicate analysis 6/8/05 524.2 9.5 0.6 J ND

SB65 56–61 6/6/05 CPT AGSB65-W-04591 Primary sample 6/8/05 524.2 Water 8.1 0.4 J ND
AGSB65-W-04591DUP Duplicate analysis 6/8/05 524.2 6.9 0.4 J ND

SB65 68–73 6/5/05 CPT AGSB65-W-17718 Primary sample 6/7/05 524.2 Water ND ND ND
AGSB65-W-17718DUP Duplicate analysis 6/7/05 524.2 ND ND ND

SB66 48–55 6/9/05 CPT AGSB66-W-04583 Primary sample 6/10/05 524.2 Water ND ND ND
AGSB66-W-04583DUP Duplicate analysis 6/10/05 524.2 ND ND ND

SB66 106–111 6/9/05 CPT AGSB66-W-04581 Primary sample 6/10/05 524.2 Water ND ND ND
AGQCDU-W-04589 Replicate sample 6/10/05 524.2 ND ND ND

SB67 12 7/14/05 CPT AGSB67-S-18046 Primary sample 7/27/05 8260B Soil ND ND ND
AGSB67-S-18047 Replicate sample 7/27/05 8260B ND ND ND

SB67 36 7/14/05 CPT AGSB67-S-18053 Primary sample 7/27/05 8260B Soil ND ND ND
AGSB67-S-18053DUP Duplicate analysis 7/27/05 8260B ND ND ND
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SB67 56.5–61.5 7/13/05 CPT AGSB67-W-17804 Primary sample 7/15/05 524.2 Water 22 3.8 ND
AGQCDU-W-17897 Replicate sample 7/15/05 524.2 26 4.1 ND

SB68 4 7/13/05 CPT AGSB68-S-18031 Primary sample 7/28/05 8260B Soil ND ND ND
AGSB68-S-18031DUP Duplicate analysis 7/28/05 8260B ND ND ND

SB68 8 7/13/05 CPT AGSB68-S-18032 Primary sample 7/28/05 8260B Soil ND ND ND
AGSB68-S-18033 Replicate sample 7/29/05 8260B ND ND ND

SB68 32 7/13/05 CPT AGSB68-S-18039 Primary sample 7/29/05 8260B Soil 3.4 J 2.3 J ND
AGSB68-S-18039DUP Duplicate analysis 7/29/05 8260B 3.8 J 2.3 J ND

SB68 40 7/13/05 CPT AGSB68-S-18041 Primary sample 8/1/05 8260B Soil 6.3 J 1.4 J ND
AGSB68-S-18041DUP Duplicate analysis 8/1/05 8260B 6.2 J ND ND

SB69 54–59 7/8/05 CPT AGSB69-W-17850 Primary sample 7/14/05 524.2 Water 1 ND ND
AGSB69-W-17850DUP Duplicate analysis 7/14/05 524.2 1 ND ND

SB69 59–64 7/8/05 CPT AGSB69-W-17849 Primary sample 7/14/05 524.2 Water ND ND ND
AGQCDU-W-17857 Replicate sample 7/13/05 524.2 ND ND ND

SB70 60–65 7/11/05 CPT AGSB70-W-17876 Primary sample 7/12/05 524.2 Water 0.5 J ND ND
AGQCDU-W-17856 Replicate sample 7/13/05 524.2 ND ND ND

SB71 72–77 6/11/05 CPT AGSB71-W-17732 Primary sample 6/13/05 524.2 Water ND ND ND
AGQCDU-W-17737 Replicate sample 6/13/05 524.2 ND ND ND

SB72 59–69 7/12/05 CPT/P AGSB72-W-17886 Primary sample 7/14/05 524.2 Water 0.7 J 0.2 J ND
AGQCDU-W-17887 Replicate sample 7/14/05 524.2 0.5 J 0.2 J ND

SB73 16 6/13/05 CPT AGSB73-S-17813 Primary sample 6/21/05 8260B Soil ND ND ND
AGSB73-S-17812 Replicate sample 6/22/05 8260B ND ND ND

SB73 44 6/13/05 CPT AGSB73-S-17820 Primary sample 6/21/05 8260B Soil ND ND ND
AGSB73-S-17820DUP Duplicate analysis 6/21/05 8260B ND ND ND

SB73 63–68 6/11/05 CPT AGSB73-W-17722 Primary sample 6/14/05 524.2 Water ND ND ND
AGQCDU-W-17797 Replicate sample 6/15/05 524.2 ND ND ND
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SB75 51.5–56.5 7/12/05 CPT AGSB75-W-17888 Primary sample 7/13/05 524.2 Water ND ND ND
AGSB75-W-17888DUP Duplicate analysis 7/13/05 524.2 ND ND ND

SB79 60–65 7/14/05 CPT AGSB79-W-17845 Primary sample 7/18/05 524.2 Water 3 0.7 J ND
AGSB79-W-17846 Replicate sample 7/18/05 524.2 3.4 0.6 J ND

SB80 60–64.75 7/14/05 CPT AGSB80-W-17844 Primary sample 7/18/05 524.2 Water 4.9 3.8 ND
AGSB80-W-17844DUP Duplicate analysis 7/18/05 524.2 4.6 3.7 ND

a Sample types: CPT, cone penetrometer; CPT/P, piezometer; MW, monitoring well; PW, public well.

b Qualifier J indicates an estimated concentration below the method quantitation limit of 10 µg/kg for soil samples or 1 µg/L for water samples.

c ND, contaminant not detected.

d Qualifier C indicates that the result was outside the instrument calibration range. Sample volume was insufficient for reanalysis at dilution.



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S4-55

TABLE S4.6  Recovery of system-monitoring compounds in verification organic analyses
of water samples by Envirosystems, Inc.

Recoverya (%)
Sample

Sample
Analysis

Date
Delivery
Group Toluene-d8

Bromofluoro-
benzene

1,2-Dichloro-
ethane-d4

AGSB23S-W-04384 5/24/05 506124 102 90 93
AGSB23-W-04385 5/24/05 506124 97 87 84
AGSB53-W-04388 5/24/05 506124 105 99 97
AGSB53-W-04388DL 5/24/05 506124 104 100 104
AGSB53-W-17573 5/24/05 506124 101 103 106
AGSB53-W-17573DL 5/24/05 506124 101 99 98
ANLQCTB-W-52305 5/24/05 506124 102 104 102
VHBLKBV 5/24/05 506124 103 101 101
VBLKBV 5/24/05 506124 102 90 96

AGDW98-W-04567 6/10/05 506142 102 94 107
AGSB59-W-04595 6/10/05 506142 100 94 124b

AGSB59-W-04595DL 6/10/05 506142 99 98 118b

AGSB59-W-04596 6/10/05 506142 104 96 107
AGSB61-W-17708 6/10/05 506142 99 93 103
AGSB61-W-17709 6/10/05 506142 100 95 114
AGSB65-W-04590 6/10/05 506142 98 98 109
AGTB-W-060805 6/10/05 506142 102 94 109
VHBLKBM 6/10/05 506142 102 94 111
AGSB61-W-17709MS 6/10/05 506142 95 91 108
AGSB61-W-17709MSD 6/10/05 506142 96 92 109
VBLKBM 6/10/05 506142 100 87 90

AGSB42-W-17839 7/15/05 507164 108 92 104
AGSB42-W-17868 7/15/05 507164 109 96 104
AGSB42-W-17840 7/15/05 507164 106 93 104
AGSB43T-W-17862 7/15/05 507164 108 94 103
AGSB43-W-17879 7/15/05 507164 105 88 102
AGSB68-W-17871 7/15/05 507164 105 91 104
AGSB70-W-17876 7/15/05 507164 107 94 112
AGTB-W-71205 7/15/05 507164 107 97 107
VHBLKBV 7/15/05 507164 109 93 107
AGSB70-W-17876MS 7/15/05 507164 107 91 109
AGSB70-W-17876MSD 7/15/05 507164 106 98 112
VBLKBV 7/15/05 507164 108 88 106

a Quality control ranges:

     Compound                                         Range (%)

Toluene-d8 88–110
Bromofluorobenzene 86–115
1,2-Dichloroethane-d4 76–114

b Result outside quality control range.
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TABLE S4.7  Recovery and relative percent difference values for spike/spike duplicate organic analyses
of water samples by Envirosystems, Inc., with CLP methodology.

Concentration (µg/L) Recovery (%) Relative Percent
Difference

Spike Initial Duplicate Initial Duplicate
Compound Sample Added Analysis Analysis Analysis Analysis QC Range RPD QC Limit

Spike/spike duplicate analysis of groundwater sample AGSB61-W-17709 in SDG 506142

1,1-Dichloroethene 0 50 26.00 26.61   52a   53a 61 to 145 2 14
Trichloroethene 0 50 38.71 40.88 77 82 71 to 120 6 14
Benzene 0 50 36.67 39.51   73a 79 76 to 127 8 11
Toluene 0 50 38.28 41.12 77 82 76 to 125 6 13
Chlorobenzene 0 50 41.05 42.47 82 85 75 to 130 4 13

Spike/spike duplicate analysis of groundwater sample AGSB70-W-17876 in SDG 507164

1,1-Dichloroethene 0 50 59.02 62.17 118 124 61 to 145 5 14
Trichloroethene 0 50 54.05 56.47 108 113 71 to 120 5 14
Benzene 0 50 54.55 55.71 109 111 76 to 127 2 11
Toluene 0 50 55.32 57.40 111 115 76 to 125 4 13
Chlorobenzene 0 50 52.19 54.24 104 108 75 to 130 4 13

a Recovery outside quality control range.
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TABLE S4.8  Comparison of organic results for verification analyses of water samples collected during the 2005 investigation at Agra, Kansas.

AGEM Laboratory Results (µg/L)
Envirosystems, Inc.,
CLP Results (µg/L) Relative Percent Difference

Location Sample
Depth

(ft BGL)
Sample

Date

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

DW98 AGDW98-W-04567 Unknown 6/3/05 0.3 Ja 0.2 J NDb ND 0.2 J ND –c 0 –

SB23 AGSB23-W-04385 100–106 5/20/05 0.7 J ND ND 0.3 J 0.1 J ND 80 – –

SB23S AGSB23S-W-04384 49–55 5/20/05 1.5 ND ND ND ND ND – – –

SB42 AGSB42-W-17868 50–55 7/9/05 43 1.3 ND 44 1.2 J ND 2.3 8 –

SB42 AGSB42-W-17840 80–85 7/8/05 0.8 J ND ND 0.5 J ND ND 46.2 – –

SB42 AGSB42-W-17839 95–100 7/8/05 ND ND ND ND ND ND – – –

SB43 AGSB43-W-17879 47–52 7/11/05 1.7 0.3 J ND 1.5 J 0.2 J ND 12.5 40 –

SB43T AGSB43T-W-17862 62–67 7/9/05 1.4 0.4 J ND 0.9 J 0.3 J ND 43.5 28.6 –

SB53 AGSB53-W-17573 53–58 5/20/05 168 11.4 ND 270 14 0.5 J 46.6 20.5 –

SB53 AGSB53-W-04388 58–63 5/20/05 350 13.7 1.3 430 17 1.1 J 20.5 21.5 16.6

SB59 AGSB59-W-04595 45–50 6/7/05 1506 23 ND 1500 28 ND 0.4 19.6 –

SB59 AGSB59-W-04596 66–71 6/7/05 82 2.6 ND 99 3.3 J ND 18.8 23.7 –

SB61 AGSB61-W-17708 72–77 6/5/05 1.4 1.3 ND 1.1 J 1.7 J ND 24.0 26.7 –

SB61 AGSB61-W-17709 91–96 6/5/05 3.7 2 ND 3.2 J 2.2 J ND 14.5 9.5 –

SB65 AGSB65-W-04590 62–67 6/6/05 5.4 0.3 J ND 3.7 J 0.3 J ND 37.4 0 –

SB68 AGSB68-W-17871 54–59 7/10/05 0.2 J ND ND ND ND ND – – –

SB70 AGSB70-W-17876 60–65 7/11/05 0.5 J ND ND 0.7 J ND ND 33.3 – –

a Qualifier J indicates an estimated concentration below the method quantitation limit of 1 µg/L for analyses at AGEM Laboratory with EPA Method 524.2 or
5 µg/L for analyses by Envirosystems, Inc., with CLP methodology.

b ND, contaminant not detected at detection limit of 0.1 µg/L.
c Relative percent difference not calculated.
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TABLE S4.9  Recovery of system-monitoring compounds in verification organic analyses of soil
samples at Severn-Trent Laboratories with EPA Method 8260B.

Recoverya (%)
Sample

Sample
Analytical

Date
Delivery
Group

1,2-Dichloro-
ethane-d4 Toluene-d8

Bromofluoro-
benzene

1,2-Dichloro-
benzene-d4

AGSB53-S-17580 6/16/05 107771 93 100 103 97
AGSB56-S-17665 6/16/05 107771 94 102 104 99
AGSB55-S-17689 6/16/05 107771 95 101 101 99
AGSB52-S-04512 6/16/05 107771 91 101 104 102
AGSB62-S-17641 6/16/05 107771 94 98 104 99
AGSB61-S-17672 6/16/05 107771 90 101 105 100
AGSB62-S-17639 6/16/05 107771 93 97 100 98
AG-MEOHTB-6805 6/16/05 107771 90 99 103 96
AGSB53-S-17585 6/16/05 107771 92 98 102 98
AGSB53-S-17586 6/16/05 107771 100 101 101 97
AGSB53-S-17583 6/16/05 107771 105 106 115 108
AGSB53-S-17583MS 6/16/05 107771 83b 98 99 98
AGSB53-S-17583MSD 6/16/05 107771 73b 88 92b 92b

NANJ LCS 6/16/05 107771 89b 101 103 101
NANJ LCSD 6/16/05 107771 92 100 99 98
NANJMEOH LCS 6/16/05 107771 105 98 101 97
VBLKY6 6/16/05 107771 93 101 100 98

MERD MEOHLCS 7/30/05 108589 120 96 100 101
MBLK 7/30/05 108589 101 94 99 99
AG-MEOHBLANK-72105 7/30/05 108589 88 100 106 103
AGSB48-S-18028 7/30/05 108589 93 87 91 90
AGSB48-S-18019 7/30/05 108589 124 123 132 128b

AGSB68-S-18039 7/30/05 108589 103 95 104 102
AGSB68-S-18041 7/30/05 108589 97 99 106 105
AGSB67-S-18047 7/30/05 108589 91 92 98 97
AGSB67-S-18054 7/30/05 108589 98 94 98 97
AGSB48-S-18021 7/30/05 108589 92 90 95 95
AGSB45-S-17522 7/30/05 108589 95 93 99 98
AGSB46-S-17515 7/30/05 108589 88 84 91 91
AGSB49-S-18017 7/30/05 108589 89 87 96 92
AGSB43-S-17741 7/30/05 108589 102 92 103 99
MERD LCS 7/30/05 108589 96 97 100 101
VBLKL9 7/30/05 108589 100 93 106 107

MERJMEOHLCS 8/3/05 108712 117 99 103 99
MBLK 8/3/05 108712 99 94 102 100
AGSB46-S-17519 8/3/05 108712 107 105 116 110
AGSB45-S-17526 8/3/05 108712 93 91 102 98
AGSB43-S-17747 8/3/05 108712 101 97 107 103
AGSB43-S-17537 8/3/05 108712 98 97 102 100
AGSB43-S-17745 8/3/05 108712 97 96 104 101
AG-MEOHBLANK-72805 8/3/05 108712 101 98 108 100
MERD LCS 8/3/05 108712 96 98 102 100
VBLKN9 8/3/05 108712 103 96 105 106

a Quality control ranges:
     Compound                                         Range (%)
1,2-Dichloroethane-d4 90–135
Toluene-d8 85–115
Bromofluorobenzene 95–125
1,2-Dichlorobenzene-d4 95–125

b Result outside quality control range.
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TABLE S4.10  Recovery and relative perecnt difference values for carbon tetrachloride and chloroform in
spike/spike duplicate organic analyses of soil samples at Severn-Trent Laboratories.

Concentration (µg/kg) Recovery (%) Difference (%)

Spike Initial Duplicate Initial Duplicate QC QC
Compound Sample Added Analysis Analysis Analysis Analysis Range RPD Limit

Spike/spike duplicate analysis of AGSB53-S-17583 for SDG 107771

Chloroform 1.9 Ja 80 67 64 81 78 75–130 4 50
Carbon Tetrachloride 5.7 J 80 72 68 83 78 50–140 6 50

Spike/spike duplicate analysis of NANJ LCS for SDG 107771

Chloroform 0 10 8.7 J 8.9 J 87 89 75–130 2 50
Carbon Tetrachloride 0 10 8.9 J 8.9 J 89 89 50–140 0 50

Spike analysis of MERD LCS for SDG 108589

Chloroform 0 10 9.7 J  NAb 97 NA 75–130 NA 50
Carbon Tetrachloride 0 10 9.3 J NA 93 NA 50–140 NA 50

Spike analysis of MERD MEOHLCS for SDG 108589

Chloroform 0 100 74 NA    74c NA 75–130 NA 50
Carbon Tetrachloride 0 100 73 NA  73 NA 50–140 NA 50

Spike analysis of MERJ LCS for SDG 108712

Chloroform 0 10 9.3 J NA 93 NA 75–130 NA 50
Carbon Tetrachloride 0 10 8.8 J NA 88 NA 50–140 NA 50

Spike analysis of MERJ MEOHLCS for SDG 108712

Chloroform 0 100 73 NA    73c NA 75–130 NA 50
Carbon Tetrachloride 0 100 83 NA  83 NA 50–140 NA 50

a Qualifier J indicates an estimated value below the method quantitation limit of 10 µg/kg.

b NA, matrix spike duplicate analysis not performed.

c Result outside quality control range.
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TABLE S4.11  Comparison of organic results for verification analyses of soil samples collected during the 2005 investigation at Agra, Kansas.

AGEM Laboratory Results (µg/kg) Severn-Trent CLP Results (µg/kg) Relative Percent Difference

Location Sample
Depth

(ft BGL)
Sample

Date

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

SB43 AGSB43-S-17537 4 7/11/05 NDa ND ND ND ND ND  –b – –

SB43 AGSB43-S-17741 11 7/11/05 1.5 Jc ND ND 3.5 J ND ND 80 – –

SB43 AGSB43-S-17745 24 7/11/05 2.6 J 1.3 J ND ND ND ND – – –

SB43 AGSB43-S-17747 28 7/11/05 ND ND ND ND ND ND – – –

SB45 AGSB45-S-17522 8 7/11/05 ND ND ND ND ND ND – – –

SB45 AGSB45-S-17526 18 7/11/05 ND ND ND ND ND ND – – –

SB46 AGSB46-S-17515 40 7/10/05 705 8.3 J ND 990 Ed 3.1 J ND 33.6 91.2 –

SB46 AGSB46-S-17519 52 7/10/05 801 2 J ND 250 ND ND 104.9 – –

SB48 AGSB48-S-18019 8 7/12/05 ND ND ND ND ND ND – – –

SB48 AGSB48-S-18021 16 7/12/05 ND ND ND ND ND ND – – –

SB48 AGSB48-S-18028 40 7/13/05 ND ND ND ND ND ND – – –

SB49 AGSB49-S-18017 48 7/12/05 481 8.5 J ND 420 ND ND 13.5 – –

SB52 AGSB52-S-04512 40.5 5/21/05 ND ND ND ND ND ND – – –

SB53 AGSB53-S-17580 20.2 5/20/05 ND ND ND ND ND ND – – –

SB53 AGSB53-S-17583 32 5/20/05 ND ND ND 5.7 1.9 J 3.1 J – – –

SB53 AGSB53-S-17585 40 5/20/05 52 5.9 J 5.9 J 29 3.5 J 3.8 J 56.8 51.1 43.2

SB53 AGSB53-S-17586 40 5/20/05 37 4.7 J 7.7 J 34 4.1 J 6.6 J 8.5 13.6 15.3

SB55 AGSB55-S-17689 4 6/3/05 ND ND ND ND ND ND – – –

SB56 AGSB56-S-17665 28 5/26/05 ND ND ND ND ND ND – – –

SB61 AGSB61-S-17672 16 6/4/05 ND ND ND ND ND ND – – –
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TABLE S4.11  (Cont.)

AGEM Laboratory Results (µg/kg) Severn-Trent CLP Results (µg/kg) Relative Percent Difference

Location Sample
Depth

(ft BGL)
Sample

Date

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

Carbon
Tetra-

chloride
Chloro-

form
1,2-Dichloro-

ethane

SB62 AGSB62-S-17639 28 5/24/05 ND ND ND ND ND ND – – –

SB62 AGSB62-S-17641 36 5/24/05 ND ND ND ND ND ND – – –

SB67 AGSB67-S-18047 12 7/14/05 ND ND ND ND ND ND – – –

SB67 AGSB67-S-18054 40 7/14/05 ND ND ND ND ND ND – – –

SB68 AGSB68-S-18039 32 7/13/05 3.4 J 2.3 J ND 2.7 J 2.2 J ND 23 4.4 –

SB68 AGSB68-S-18041 40 7/13/05 6.3 J 1.4 J ND 3.6 J ND ND 53.1 – –

a ND, contaminant not detected.

b Relative percent difference not calculated.

c Qualifier J indicates an estimated concentration below the method quantitiation limit of 10 µg/kg.

d Qualifier E indicates a result outside instrument calibration range. Not reanalyzed at dilution.
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TABLE S4.12  Percent recovery of known analyte concentrations achieved
during inorganic analysis of laboratory quality control samples at
Severn–Trent Laboratories.

Recoverya (%)

Compound SDG 107340 SDG 107343 SDG 107357 SDG 107418

Alkalinity 105 105.5 106–107 107
Nitrate 92 93.5 95–97 95–105
Phosphate 88 88 92–99   93
Sulfate 98 100 97–104 104
Chloride 95 97 92–99 99–103
Nitrate/Nitrite N 109 109 104–109 103–106

Aluminum 100.1 100.1 93.8 94.1
Calcium 97.9 97.9 101.7 94.5
Iron 97.1 97 95.7 98.8
Magnesium 97.1 97.1 101.5 97.9
Manganese 98.4 98.4 101 97.1
Phosphorus 97.3 95.9 91.6 98.4
Potassium 97.7 97.7 99.3 92.4
Silicon 100.5 100.5 106.5 104.2
Sodium 98.4 98.4 98.7 93.1
Zinc 94.7 96.5 100 96.8

Recoverya (%)

Compound SDG 107464 SDG 107624 SDG 107634 SDG 107652

Alkalinity 107 104 99 99
Nitrate 92–100 96 101–110 88–98
Phosphate 99 96 102 99
Sulfate 97 90 90 90
Chloride 92 96 87–109 87
Nitrate/Nitrite N 103 106 106–108 106

Aluminum 93.8 99.3 99.3 95.6
Calcium 96.7 100.5 100.5 95.1
Iron 95.7 100.7 100.7 93.3
Magnesium 101.5 102.5 102.5 99.7
Manganese 93.7 98.5 98.5 96.1
Phosphorus 91.6 98.4 98.4 100
Potassium 99.3 97.4 97.4 95.4
Silicon 106.5 105.5 105.5 101.7
Sodium 93 104 104 96.5
Zinc 93.7 96 96 94.3
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TABLE S4.12  (Cont.)

Recoverya (%)

Compound SDG 107685 SDG 107724 SDG 107746 SDG 107775

Alkalinity 99 106 104 104
Nitrate 97–102 100 99–101 94–103
Phosphate 96–109 113 99–103 101
Sulfate 104 101–102 103 95–98
Chloride 100 100–101 101–103 92–100
Nitrate/Nitrite N 106 106 105–106 104–106

Aluminum 99.3 101.9 101.9 98.5
Calcium 100.5 104.1 104.1 98.1
Iron 100.7 93.3 93.3 101.7
Magnesium 102.5 99.7 99.7 102.2
Manganese 98.5 102.2 95.3 98.3
Phosphorus 98.4 100 100 100
Potassium 97.4 95.4 95.4 99
Silicon 105.5 101.7 101.7 104
Sodium 104 96.5 96.5 99.9
Zinc 96 104.4 104.4 95.9

Recoverya (%)

Compound SDG 107814 SDG 108251 SDG 108276 SDG 108351

Alkalinity NA 106 106 105–106
Nitrate NA 96 103–106 94–98
Phosphate NA 97 85–107 109
Sulfate NA 90 90–101 95
Chloride NA 104 104–105 101
Nitrate/Nitrite N 100 102 102 99

Aluminum NA 88.7 94.5 97.2
Calcium NA 92.3 93.1 96.6
Iron NA 89.1 94.7 98.1
Magnesium NA 93.3 93.3 99.5
Manganese NA 91.3 93.2 97.6
Phosphorus NA 89.7 89.7 95.1
Potassium NA 92.6 92.5 94.5
Silicon NA 99.1 99.1 107.5
Sodium NA 89.5 91.9 96
Zinc NA 91.1 93.6 95.5

a Quality control range for percent recovery = 85–115%.



Results of 2005 Investigation at Agra, Kansas
Version 00, 02/13/06 S4-64

TABLE S4.13  Calculated relative percent difference values in
dual inorganic analyses of groundwater samples by
Severn–Trent Laboratories.

Concentration (mg/L)

Duplicate Relative
Primary or Replicate Percent

Analyte Analysis Analysis Difference

Analysis of primary sample AGMW1-W-04378 and replicate
AGQCDU-W-04379 in SDG 107340

Alkalinity 242 242 0.0
Aluminum < 0.2 < 0.2 –a

Calcium 142 146 2.8
Chloride 95.5 96.2 0.7
Iron < 0.1 < 0.1 –
Magnesium 19.4 19.1 1.6
Manganese < 0.015 < 0.015 –
Nitrate as N 10.1 10.2 1.0
Nitrate/Nitrite Nitrogen 9.56 9.84 2.9
Phosphate < 0.2 0.2 –
Phosphorus < 0.250 < 0.250 –
Potassium 7.72 7.87 1.9
Silicon 19.5 19.2 1.6
Sodium 38.6 39.6 2.6
Sulfate 106 102 3.8
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGSB53-W-04388 in SDG 107357

Alkalinity 241 239 0.8
Chloride 26.2 25.9 1.2
Nitrate as N 70.5 70.6 0.1
Nitrate/Nitrite Nitrogen 80.6 80.6 0.0
Phosphate 0.257 0.261 1.5
Sulfate 393 315 22

Duplicate analysis of sample AGMWL-W-04520 in SDG 107357

Chloride 108 110 1.8
Sulfate 107 108 0.9

Analysis of primary sample AGMWQ-W-04391 and replicate
AGQCDU-W-04389 in SDG 107357

Alkalinity 210 218 3.7
Aluminum < 0.2 < 0.2 –
Calcium 121 118 2.5
Chloride 71.8 70.3 2.1
Iron < 0.1 < 0.1 –
Magnesium 19 18.7 1.6
Manganese < 0.015 < 0.015 –
Nitrate as N 4.36 4.15 4.9
Nitrate/Nitrite Nitrogen 4.65 4.53 2.6
Phosphate 0.258 0.27 4.5
Phosphorus < 0.250 < 0.250 –
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TABLE S4.13  (Cont.)

Concentration (mg/L)

Duplicate Relative
Primary or Replicate Percent

Analyte Analysis Analysis Difference

Analysis of primary sample AGMWQ-W-04391 and replicate
AGQCDU-W-04389 in SDG 107357 (Cont.)

Potassium 5.6 5.54 1.1
Silicon 18.5 18.3 1.1
Sodium 20.1 19.7 2.0
Sulfate 58.7 57.4 2.2
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGMWJ-W-04393 in SDG 107357

Aluminum < 0.2 < 0.2 –
Calcium 169 166 1.8
Iron < 0.1 < 0.1 –
Magnesium 26 25.9 0.4
Manganese < 0.015 < 0.015 –
Phosphorus < 0.250 < 0.250 –
Potassium 6.46 6.17 4.6
Silicon 17.5 17.18 1.8
Sodium 28.3 27.3 3.6
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGMWF-W-04553 in SDG 107418

Alkalinity 226 228 0.9
Aluminum < 0.2 < 0.2 –
Calcium 136 133 2.2
Chloride 76.3 75 1.7
Iron < 0.1 < 0.1 –
Magnesium 21.2 20.5 3.4
Manganese < 0.015 < 0.015 –
Nitrate as N 21.9 21.8 0.5
Nitrate/Nitrite Nitrogen 23.1 22.4 3.1
Phosphate 0.248 < 0.2 –
Phosphorus < 0.250 < 0.250 –
Potassium 10.2 10 2.0
Silicon 22.6 22.2 1.8
Sodium 37.8 36.8 2.7
Sulfate 86.6 85.8 0.9
Zinc < 0.02 < 0.02 –

Analysis of primary sample AGMWG-W-04539 and replicate
AGQCDU-W-04550 in SDG 107418

Alkalinity 235 236 0.4
Aluminum < 0.2 < 0.2 –
Calcium 156 159 1.9
Chloride 61.1 60.1 1.7
Iron < 0.1 < 0.1 –
Magnesium 18.4 18.8 2.2
Manganese < 0.015 < 0.015 –
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TABLE S4.13  (Cont.)

Concentration (mg/L)

Duplicate Relative
Primary or Replicate Percent

Analyte Analysis Analysis Difference

Analysis of primary sample AGMWG-W-04539 and replicate
AGQCDU-W-04550 in SDG 107418 (Cont.)

Nitrate as N 29.6 29.4 0.7
Nitrate/Nitrite Nitrogen 31.5 31.7 0.6
Phosphate 0.257 0.252 2.0
Phosphorus < 0.250 < 0.250 –
Potassium 7.72 7.87 1.9
Silicon 19.5 19.2 1.6
Sodium 38.6 39.6 2.6
Sulfate 106 102 3.8
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGSB59-W-04596 in SDG 107685

Alkalinity 224 224 0.0
Aluminum < 0.2 < 0.2 –
Calcium 170 173 1.7
Chloride 24.8 23 7.5
Iron < 0.1 < 0.1 –
Magnesium 22.5 23.2 3.1
Manganese < 0.015 < 0.015 –
Nitrate as N 65.5 66.7 1.8
Nitrate/Nitrite Nitrogen 53 52.3 1.3
Phosphate < 0.2 < 0.2 –
Phosphorus < 0.250 < 0.250 –
Potassium 10.2 11.6 12.8
Silicon 16.7 17.2 2.9
Sodium 50.2 52.1 3.7
Sulfate 27.4 28.2 2.9
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGPW2-W-04607 in SDG 107724

Aluminum < 0.2 < 0.2 –
Calcium 230 232 0.9
Iron < 0.1 < 0.1 –
Magnesium 23.9 22.9 4.3
Manganese < 0.015 < 0.015 –
Phosphorus < 0.250 < 0.250 –
Potassium 9.95 9.54 4.2
Silicon 23.5 22.7 3.5
Sodium 66.8 64.8 3.0
Zinc 38 36.9 2.9

Analysis of primary sample AGSB66-W-04581 and replicate
AGQCDU-W-04589 in SDG 107724

Alkalinity 230 232 0.9
Aluminum < 0.2 < 0.2 –
Calcium 103 102 1.0
Chloride 44.6 44.7 0.2
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TABLE S4.13  (Cont.)

Concentration (mg/L)

Duplicate Relative
Primary or Replicate Percent

Analyte Analysis Analysis Difference

Analysis of primary sample AGSB66-W-04581 and replicate
AGQCDU-W-04589 in SDG 107724 (Cont.)

Iron < 0.1 < 0.1 –
Magnesium 16.1 15.7 2.5
Manganese 85.6 85 0.7
Nitrate as N 5.5 5.38 2.2
Nitrate/Nitrite Nitrogen 5.25 5.37 2.3
Phosphate < 0.2 < 0.2 –
Phosphorus < 0.250 < 0.250 –
Potassium 9.17 9.5 3.5
Silicon 21.2 20.9 1.4
Sodium 34.5 34.1 1.2
Sulfate 74.8 70 6.6
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGSB41-W-04542 in SDG 107746

Aluminum < 0.2 < 0.2 –
Calcium 132 133 0.8
Iron < 0.1 < 0.1 –
Magnesium 19.2 18.9 1.6
Manganese < 0.015 < 0.015 –
Phosphorus < 0.250 < 0.250 –
Potassium 7.7 8 3.8
Silicon 21.1 20.5 2.9
Sodium 21.2 20.3 4.3
Sulfate 70.9 66.7 6.1
Zinc < 0.02 < 0.02 –

Duplicate analysis of sample AGSB40-W-17729 in SDG 107775

Alkalinity 241 244 1.2
Aluminum < 0.2 < 0.2 –
Calcium 103 104 1.0
Chloride 57.7 61.4 6.2
Iron < 0.1 < 0.1 –
Magnesium 16.4 16 2.5
Manganese 53.6 52.7 –
Nitrate as N 7.58 7.55 0.4
Nitrate/Nitrite Nitrogen 6.89 6.72 2.5
Phosphate < 0.2 < 0.2 –
Phosphorus < 0.250 < 0.250 –
Potassium 10 9.2 8.3
Silicon 22.6 21.9 3.1
Sodium 28.5 26.6 6.9
Sulfate 77 82.6 7.0
Zinc < 0.02 < 0.02 –
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TABLE S4.13  (Cont.)

Concentration (mg/L)

Duplicate Relative
Primary or Replicate Percent

Analyte Analysis Analysis Difference

Duplicate analysis of sample AGSB72-W-17886 in SDG 108351

Chloride 79.3 79.9 0.8
Nitrate as N 4.62 4.72 2.1
Phosphate < 0.2 < 0.2 –
Sulfate 40.7 39.4 3.2

a Analyte concentration below the reporting limit in the sample or
duplicate analysis (or both); RPD not calculated.
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