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Annual Report of Groundwater Monitoring at Everest, Kansas, in 2011 

1  Introduction 

Everest, Kansas, is a small rural community (population approximately 300) located in 
the southeast corner of Brown County, in the northeastern corner of Kansas (Figure 1.1). Everest 
lies on State Highway 20, approximately 6 mi east of Horton (population 1,885) and 12 mi south 
of Hiawatha (population 3,603), the county seat. Atchison (population 10,656) is about 23 mi 
southeast of Everest. Everest is located within Section 29, Township 4 South, Range 18 East, at 
the approximate latitude 39°40′37″ North and longitude 95°25′20″ West (USGS 1979). 

Carbon tetrachloride and chloroform contamination in groundwater at Everest was 
initially identified in 1997 as a result of testing performed under the Commodity Credit 
Corporation/U.S. Department of Agriculture (CCC/USDA) private well sampling program 
conducted by the Kansas Department of Health and Environment (KDHE). The KDHE collected 
samples from seven private wells in and near Everest. Carbon tetrachloride and chloroform were 
found in only one of the wells, the Donnie Nigh domestic well (owned at that time by Tim Gale), 
approximately 3/8 mi northwest of the former Everest CCC/USDA facility. Carbon tetrachloride 
and chloroform were detected at 121 µg/L and 4 µg/L, respectively. Nitrate was found at 
12.62 mg/L. The USDA subsequently connected the Nigh residence to the Everest public water 
supply system. 

Prior to 1986, commercial grain fumigants containing carbon tetrachloride were 
commonly used by the CCC/USDA, as well as private and commercial grain storage operations, 
to preserve grain. In 1997-1998, the KDHE (1998a,b) conducted preliminary investigations to 
determine potential sources of the identified carbon tetrachloride contamination. Potential 
sources included the former CCC/USDA grain storage facility in the western portion of Everest, 
Collins Fertilizer and Chemical Company (formerly EDCO Grain, Inc.) in the central portion of 
town, and a former CCC/USDA grain storage facility located approximately 0.5 mi northeast of 
town. Historical aerial photos also identified grain storage structures on the Nigh property.  

Because the identified carbon tetrachloride contamination could, in part, potentially be 
linked to historical use of carbon tetrachloride-based fumigants at its former facility, in 2000 the 
CCC/USDA assumed responsibility for investigation of the carbon tetrachloride contamination at 
Everest. The CCC/USDA involvement began with development and implementation of a work 
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plan for a Phase I site characterization (Argonne 2000). That investigation and subsequent 
investigations (Argonne 2001, 2003, 2006a,d) were performed by the Environmental Science 
Division of Argonne National Laboratory. The results of the environmental investigations at 
Everest have been reported in detail previously (Table 1.1). 

The key results and findings of prior investigations at Everest indicate the following: 

1. Concentrations of carbon tetrachloride and chloroform in both near-surface 
and subsurface vadose zone soils at the former Everest CCC/USDA facility 
are below KDHE risk-based screening levels. 

2. Analyses of near-surface soil samples and vegetation samples suggest that a 
source of carbon tetrachloride contamination to the groundwater might be 
associated with the site of private grain storage bins formerly located on the 
Nigh property, as identified in historical aerial photos. 

3. A groundwater plume of carbon tetrachloride at concentrations in excess of 
the maximum contaminant level of 5.0 µg/L extends downgradient from the 
former CCC/USDA facility. Both the monitoring data for carbon tetrachloride 
and the low groundwater flow rates estimated for the Everest aquifer unit 
(Argonne 2003, 2006a,d, 2008, 2010a, 2011) indicate slow contaminant 
migration. 

4. Contaminant migration in the aquifer unit occurs via a complex network of 
generally saturated, discontinuous sandy channels, stringers, and lenses within 
relatively less permeable and variably saturated sandy clay till. 

5. The results of test pumping (< 1.5 gpm sustainable) and hydraulic 
conductivity estimates obtained from grain size analyses, aquifer pump 
testing, and slug testing (generally < 3 ft/day) indicate that pumping to 
actively withdraw groundwater is not viable across most of the contaminant 
plume. The KDHE concurred that groundwater extraction is not a viable 
treatment method and encouraged the CCC/USDA to evaluate innovative 
technologies (KDHE 2006). 
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6. The contaminant plume will ultimately be discharged to an intermittent stream 
southwest of the study area, limiting the potential for further westward 
migration of contaminated groundwater. 

7. No current domestic wells are impacted or threatened. 

8. The Everest municipal water system supplies drinking water to all residents of 
the town of Everest and to all private residences outside the city limits that are 
in the general vicinity of the existing groundwater plume. 

9. Results of indoor air sampling in 10 homes in August 2010 indicate no 
potential threat to human health due to indoor air contaminated as a result of 
activities at the former CCC/USDA facility. 

On the basis of the accumulated findings, in March 2009 the CCC/USDA developed a 
plan for annual monitoring of the groundwater and surface water (Argonne 2009). Under this 
plan, approved by the KDHE (2009), monitoring wells are sampled by using the low-flow 
procedure, and surface water samples are collected at five locations along the intermittent creek. 
Vegetation sampling is conducted as a secondary indicator of plume migration. Sample 
preservation, shipping, and analysis activities are consistent with previous work at Everest.  

Annual sampling under the monitoring plan occurred previously in 2009 and 2010. The 
results of these sampling events for volatile organic compounds (VOCs) and water level 
measurements were consistent with previous observations (Argonne 2003, 2006a,d, 2008). No 
carbon tetrachloride was detected in surface water of the intermittent creek or in tree branch 
samples collected at locations along the creek banks. The complete results were reported 
previously (Argonne 2010a, 2011).  

This report presents the results of the third annual sampling event, conducted in 2011. 
Included in the 2011 monitoring were the following: 

• Groundwater sampling on April 27-28, 2011. 

• Surface water sampling on April 29, 2011. 
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• Vegetation sampling on July 29, 2011. 

The activities are described in Section 2, and the results are discussed in Section 3. 
Conclusions and recommendations are presented in Section 4. 
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TABLE 1.1 Summary of environmental investigation reports at Everest, Kansas. 

      
Report Reference 

         
    
KDHE reports  
      
Site reconnaissance and evaluation for the Everest CCC/USDA site KDHE 1998a 
Site reconnaissance and evaluation for the Everest East CCC/USDA site KDHE 1998b 
      
CCC/USDA reports  
      
Work plan for Phase I investigation Argonne 2000 
Phase I report and Phase II work plan Argonne 2001 
Phase II report Argonne 2003 
Scoping memo of options for restoration of the Everest aquifer unit Argonne 2005 
Phase III targeted investigation report Argonne 2006a 
Cross section analysis and recommendations for further studies Argonne 2006b 
Plan for aquifer hydraulic testing and groundwater sampling in January-February 2006 Argonne 2006c 
Results of aquifer pumping and groundwater sampling in January-March 2006 Argonne 2006d 
Recommendations for new monitoring wells  Argonne 2007a 
Recommendations for remedial action  Argonne 2007b 
Results of groundwater monitoring in April 2008 Argonne 2008 
Monitoring plan  Argonne 2009 
Results of groundwater monitoring and vegetation sampling in 2009 Argonne 2010a 
Work plan for indoor air sampling  Argonne 2010b 
Results of groundwater monitoring in 2010 Argonne 2011 
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FIGURE 1.1  Location of Everest, Kansas.  
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2  Sampling and Analysis Activities 

 
2.1  Measurement of Groundwater Levels 

Water level sensors incorporating data loggers were used in 2002-2010 for automatic, 
continuous recording of groundwater levels at numerous locations at the Everest site. 
Hydrographs generated from the recorder data indicated little net change in the groundwater 
levels during the period of record. The hydrographs depicted a consistent, seasonal pattern of 
(1) rising groundwater levels in association with spring and early summer rains, (2) falling 
groundwater levels during the later summer and early fall, and (3) relatively stable groundwater 
elevations during the winter and early spring. The accumulated data demonstrated that the 
relative impact of the spring and early summer recharge events is greatest at the monitored 
locations in the eastern portion of the study area. This effect decreases progressively in the 
Everest aquifer unit at locations west of the Nigh property.  

The automatic and manual groundwater level measurements made in 2002-2010 
demonstrated a consistent groundwater flow pattern, with only transient seasonal variations in 
the magnitude (but not the direction) of the hydraulic gradients. As a result, the decision was 
made to suspend automatic water level monitoring at Everest and thereby reduce monitoring 
costs and effort. After a final data download on October 1, 2010, the recorders were removed 
from the wells on the same day. Current and future water level determinations are based on hand 
measurements made at the time of the annual groundwater sampling. 

During the present reporting period, manual water level measurements were made in the 
wells sampled for VOCs during the annual groundwater sampling event on April 27-28, 2011. 
The manual groundwater level measurements were made by using a water level indicator to 
determine the depth to groundwater, within 0.01 ft, from the top of the well casing (TOC). 

The groundwater level data are presented and discussed in Section 3.1.  

 
2.2  Groundwater and Surface Water Sampling and Analysis 

On April 27-28, 2011, groundwater samples were collected for VOCs analyses at 
14 locations (MW1-MW4, SB09, SB34, SB49, SB60, SB62-SB64, SB78, SB80, SB88) along 
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and near the identified contaminant migration pathway (Figure 2.1). Samples were collected 
from the groundwater monitoring points by using the low-flow procedure. On April 29, 2011, 
surface water samples were collected for VOCs analyses at 5 locations (Figure 2.2) along the 
intermittent creek to the west (downgradient) of the identified carbon tetrachloride contamination 
in groundwater. Surface water samples were collected for VOCs analyses by dipping a 
laboratory-approved container beneath the ambient water surface at each required sampling 
location. The sequence of groundwater and surface water sampling activities during the 2011 
monitoring event is summarized in Appendix A, Table A.1. 

The groundwater and surface water samples were labeled, packaged, and chilled to 4°C 
by placement in ice-filled coolers. The samples were shipped with overnight delivery to the 
Applied Geosciences and Environmental Management (AGEM) Laboratory at Argonne for 
VOCs analyses with U.S. Environmental Protection Agency (EPA) Method 524.2 (EPA 1995). 
Aliquots of selected samples (chosen in the field) were also shipped directly to TestAmerica 
Laboratories, Inc., South Burlington, Vermont, for verification VOCs analyses according to EPA 
Contract Laboratory Program protocols. 

The results of the groundwater and surface water analyses are presented in Sections 3.2 
and 3.3, respectively. 

 
2.3  Vegetation Sampling and Analysis 

Argonne experience has demonstrated that the sampling and analysis (for VOCs) of 
native vegetation, and particularly tree branch tissues, often provides a sensitive indicator of 
possible carbon tetrachloride contamination in the surface water or shallow groundwater within 
the plant rooting zone. Samples of branch tissues from tree species including elm, pin cherry, 
mulberry, Osage orange, willow, and cottonwood were therefore collected on July 29, 2011, at 
17 previously sampled locations (EV004-EV006, EV008A-EV10, EV013, EV016-EV022, and 
EV024-EV026; Figure 2.3) along the intermittent creek. Five new locations (EV27-EV31) in the 
contaminant plume were also sampled. The branch samples were cut and sealed in 40-mL glass 
vials, then placed immediately on dry ice for shipment to the AGEM Laboratory for analysis 
(Alvarado and Rose 2004). 
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The sequence of vegetation sampling activities during the 2011 monitoring event is 
summarized in Appendix A, Table A.1. The results of the vegetation analyses are discussed in 
Section 3.4. 

 
2.4  Handling and Disposal of Investigation-Derived Waste 

Purge water generated as potentially contaminated investigation-derived waste was 
containerized on-site. The accumulated purge water was sampled on October 31, 2011 (along 
with waste waters from several other CCC/USDA sites in Kansas), and analyzed by Pace 
Analytical Services, Inc., Lenexa, Kansas, on November 4, 2011. Methods used were EPA 
Method 5030/8260 for VOCs, EPA Method 504.1 for ethylene dibromide, and EPA 
Method 353.2 for nitrate/nitrite nitrogen. No VOCs were detected. Nitrate/nitrite nitrogen was 
present at 10.6 mg/L. The laboratory results are in Supplement 1, on the compact disc (CD) 
inside the back cover of this report. The water is being stored at the site awaiting disposal, 
pending KDHE approval. 

 
2.5  Quality Control for Sample Collection, Handling, and Analysis  

The quality assurance/quality control procedures followed during the 2011 annual 
monitoring for collection, handling, and analysis of samples are described in detail in the Master 
Work Plan (Argonne 2002). Results of these activities are summarized as follows: 

• Sample collection and handling activities were monitored by the 
documentation of samples as they were collected and the use of chain-of-
custody forms and custody seals to ensure sample integrity during handling 
and shipment. 

• Samples designated for VOCs analyses were received with custody seals 
intact and at the appropriate preservation temperature. All samples were 
analyzed within the required holding times. 

• Quality control samples collected to monitor sample-handling activities (one 
field blank, two equipment rinsates, and three trip blanks; Table B.1 in 
Appendix B) and method blanks analyzed with the samples to monitor 
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analytical methodologies were all free of carbon tetrachloride and chloroform 
contamination. 

• Groundwater and surface water samples were analyzed for VOCs at the 
AGEM Laboratory by the purge-and-trap method on a gas chromatograph-
mass spectrometer system. Calibration checks analyzed with each sample 
delivery group were required to be within ±20% of the standard. Surrogate 
standard determinations performed on samples and blanks were within the 
specified range of 80-120% for all samples, in either the initial analysis or a 
successful reanalysis. 

• Accuracy and precision of the analytical methodology were evident in the 
analysis of two replicate samples and the duplicate analysis of two additional 
samples, with average relative percent difference values between the initial 
analyses and the associated quality control analyses of 5% for carbon 
tetrachloride and 10% for chloroform (Table B.1 in Appendix B). The 
analytical data from the AGEM Laboratory for groundwater and surface water 
are acceptable for quantitative determination of contaminant distribution. 

• In accordance with the procedures defined in the Master Work Plan (Argonne 
2002), selected samples were submitted to a second laboratory (TestAmerica) 
for verification analysis according to the protocols of the EPA’s Contract 
Laboratory Program. The results from the two laboratories compare favorably 
over the range of contaminant concentrations detected, with average relative 
percent difference values of 3% for carbon tetrachloride and 1% for 
chloroform (Table B.2 in Appendix B). The analytical data provided by 
TestAmerica for sample delivery group 200-4949 are in Supplement 2 (on 
CD). 

• Vegetation samples were analyzed for carbon tetrachloride and chloroform at 
the AGEM Laboratory by using a gas chromatograph with electron capture 
detection to achieve the low detection limits required. An 11-point calibration 
of the gas chromatograph system was established on the basis of the mass of 
known quantities of carbon tetrachloride and chloroform. 
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FIGURE 2.1  Groundwater sampling locations in April 2011. 
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FIGURE 2.2  Surface water sampling locations in April 2011. 
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FIGURE 2.3  Vegetation sampling locations in July 2011. 
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3  Results and Discussion 

 
3.1  Groundwater Level Data 

Argonne’s investigations (Argonne 2003, 2006a,d) determined that groundwater flow in 
the Everest aquifer unit occurs at a relatively low rate, in association with estimated hydraulic 
conductivities for this interval that are generally < 3 ft/day. The flow is driven primarily by 
groundwater recharge to the southeast of the former CCC/USDA facility and by discharge along 
the lower (perennial) reaches of the creek southwest of the Nigh property. The result is a 
relatively stable pattern of groundwater flow across the investigation area. The detailed pathways 
of groundwater flow and contaminant migration are influenced, however, by hydrogeologic 
heterogeneity in the aquifer unit, particularly by a region of reduced sand content and hence 
decreased permeability near the Nigh property.  

Figure 3.1 shows the configuration of the potentiometric surface at the site, as determined 
from manual groundwater level measurements on April 27-28, 2011. This configuration is 
compared in Figure 3.2 with mapping based on 2008, 2009, and 2010 measurements. Figure 3.2 
demonstrates that the potentiometric surface — and hence the apparent groundwater flow pattern 
influencing the contaminant distribution — has remained consistent with the above 
interpretation. 

The hand-measured water level data from annual monitoring in 2009-2011 are in 
Table 3.1. 

 
3.2  Groundwater Analysis Results 

The analytical data for VOCs and the field-measured parameters for the groundwater 
samples collected on April 27-28, 2011, are in Tables 3.2 and 3.3, respectively, together with 
previous data for these wells. The April 2011 data for carbon tetrachloride and chloroform are 
illustrated in Figures 3.3 and 3.4, respectively.  

In April 2011, carbon tetrachloride was detected in groundwater at 11 of the 14 
monitoring points sampled (Table 3.2 and Figure 3.3), at concentrations ranging from an 
estimated value of 0.7 µg/L (at SB62; below the purge-and-trap method quantitation limit of 
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1.0 µg/L) to 104 µg/L (at MW4). Chloroform was also identified at 8 locations (Table 3.2 and 
Figure 3.4), at concentrations ranging from an estimated value of 0.4 µg/L (at MW3) to 3.9 µg/L 
(at SB09). 

Figure 3.5 illustrates the configuration of the carbon tetrachloride plume, as interpreted 
from the 2011 data. Over the years of investigation, the plume has been interpreted as shown in 
Figure 3.6 for data generated in 2001-2002, 2006, 2008, 2009, 2010, and 2011. The pattern of 
groundwater flow and inferred contaminant migration has consistently been to the north-
northwest from the former CCC/USDA facility and toward the Nigh property, then west-
southwest from the Nigh property toward the intermittent creek, as shown in Figure 3.2 for 2008-
2011 data. 

At most of the monitored locations, Table 3.2 indicates decreases in carbon tetrachloride 
concentrations in April 2011 relative to 2010 results. Noteworthy decreases of > 50% occurred at 
locations MW4, MW60, and MW88, in the most concentrated part of the plume. The comparison 
in Figure 3.6 demonstrates that the area of the plume with carbon tetrachloride concentrations 
> 200 µg/L has decreased markedly over time and suggests a generally decreasing trend in 
contaminant levels. 

During the 2010 annual monitoring event, slightly elevated levels of carbon tetrachloride 
were noted at two locations (SB63 and SB64) immediately adjacent to the intermittent creek 
along the inferred downgradient pathway for the plume (Figure 3.6). In contrast, in the 2011 
sampling carbon tetrachloride was not detected at either of these locations (Figures 3.5 and 3.6).  

The plume has been interpreted as expanding toward the intermittent creek over time. 
This interpretation is in qualitative agreement with the very slow groundwater movement and 
contaminant migration observed (Argonne 2003, 2006a,d, 2008, 2010a, 2011).  

Table 3.3 indicates that the dissolved oxygen (DO) levels and oxidation-reduction 
potential (ORP) values have remained relatively consistent over the period of record, aside from 
the anomalously negative ORP values recorded in April 2009 at several wells. This discrepancy 
was traced to a faulty ORP sensor in one of two instrument probes employed for the 
determination of field parameters during the April 2009 sampling event. The associated DO 
values for these samples and all other field parameter measurements for the April 2009 sampling 
event were analytically acceptable, and the issue did not affect the VOCs results. The problem 
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with the ORP sensor was rectified prior to the April 2010 sampling, and anomalous ORP results 
did not recur. Overall, the results indicate that no significant changes in the chemical and 
biological environment within the Everest aquifer have occurred. 

 
3.3  Surface Water Analysis Results 

The results of VOCs analyses of the surface water samples collected on April 29, 2011, 
are in Table 3.4, along with the results from prior annual monitoring in 2009 and 2010. As 
shown, no carbon tetrachloride or chloroform has been detected (at the purge-and-trap method 
quantitation limit of 1.0 µg/L) at any of the surface water sampling locations (Figure 2.2) along 
the intermittent creek downgradient from the identified groundwater plume.   

 
3.4  Vegetation Analysis Results 

The results of VOCs analyses of the vegetation samples collected on July 29, 2011, are in 
Table 3.5. No carbon tetrachloride was detected (at method detection limit of 0.4 µg/kg) in the 
natural vegetation at any of the locations sampled (Figure 2.3). Trace levels of chloroform (at 
method detection limit of 0.75 µg/kg) were detected at four locations within the contaminant 
plume. The vegetation results are therefore consistent with the absence of identified 
contamination in surface water (Section 3.3). Together, the results of the surface water and 
vegetation analyses indicate that the carbon tetrachloride contamination identified at Everest has, 
to date, not impacted shallow groundwater in the immediate vicinity of the intermittent creek or 
the surface waters of the creek itself. 
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TABLE 3.1  Hand-measured water levels during annual monitoring in 2009-2011. 

                      

  
April 25-26, 2009 

 
April 8-9, 2010 

 
April 27-28, 2011 

   
         

 
Reference Depth to Water 

 
Depth to Water 

 
Depth to Water 

 
Elevationa Waterb Elevation 

 
Water Elevation 

 
Water Elevation 

Well (ft AMSL) (ft TOC) (ft AMSL) 
 

(ft TOC) (ft AMSL) 
 

(ft TOC) (ft AMSL) 
                    
   

         SB09 1138.94 31.50 1107.44 
 

19.70 1119.24 
 

23.93 1115.01 
SB34 1131.73 9.50 1122.23 

 
9.16 1122.57 

 
13.28 1118.45 

SB49 1132.48 37.40 1095.08 
 

36.65 1095.83 
 

40.88 1091.60 
SB60 1144.11 48.20 1095.91 

 
47.70 1096.41 

 
51.44 1092.67 

SB62 1121.22 29.00 1092.22 
 

25.60 1095.62 
 

31.51 1089.71 
SB63 1104.75 19.20 1085.55 

 
16.71 1088.04 

 
18.87 1085.88 

SB64 1098.36 21.20 1077.16 
 

17.30 1081.06 
 

20.02 1078.34 
SB72 1112.53 28.20 1084.33 

 
27.10 1085.43 

 
– – 

SB77 1124.57 41.00 1083.57 
 

40.25 1084.32 
 

– – 
SB78 1118.22 24.30 1093.92 

 
25.00 1093.22 

 
28.38 1089.84 

SB80 1149.72 44.60 1105.12 
 

42.30 1107.42 
 

47.82 1101.90 
SB88 1151.02 45.20 1105.82 

 
44.10 1106.92 

 
51.82 1099.20 

MW1 1127.08 4.80 1122.28 
 

4.50 1122.58 
 

8.83 1118.25 
MW2 1151.68 47.50 1104.18 

 
46.40 1105.28 

 
51.69 1099.99 

MW3 1144.92 31.50 1113.42 
 

30.60 1114.32 
 

39.72 1105.20 
MW4 1148.93 – – 

 
36.20 1112.73 

 
43.46 1105.47 

                    
 
a Reference elevation is the top of the well’s casing (TOC). 
 
b Depth measured from TOC. 

 



 

 

Everest, K
ansas, M

onitoring in 2011 
3-5 

Version 01, 12/19/11 

TABLE 3.2  Analytical results for VOCs in groundwater samples collected in 2001-2011 at monitoring wells in 
the approved monitoring network. 

    
       

     
Concentration (µg/L) 

      
       

  
Sample Depth Sample Carbon 

 
Methylene 

Location Sample Date (ft BGL) Typea Tetrachloride Chloroform Chloride 
        

  
    

    
       MW1 EVMW1-W-20103 3/23/06 41-51 MW 2.0 0.4 Jb NDc 

MW1 EVMW1-W-23441 4/1/08 41-51 MW 1.6 0.5 J ND 
MW1 EVMW1-W-26326 4/25/09 41-51 MW 38 3.2 ND 
MW1 EVMW1-W-29743 4/8/10 41-51 MW 59 4.8 ND 
MW1 EVMW1-W-29770 4/27/11 41-51 MW 54 3.8 ND 
   

       MW2 EVMW2-W-23442 4/9/08 59-79 MW 47 1.0 ND 
MW2 EVMW2-W-26327 4/26/09 59-79 MW 101 2.1 ND 
MW2 EVMW2-W-29744 4/8/10 59-79 MW 124 3.3 ND 
MW2 EVMW2-W-29744DUPd 4/8/10 59-79 MW 129 3.1 ND 
MW2 EVMW2-W-29771 4/27/11 59-79 MW 70 2.5 ND 
MW2 EVMW2DUP-W-29784d 4/27/11 59-79 MW 62 2.2 ND 
   

       MW3 EVMW3-W-23443 4/1/08 56.5-71.5 MW 7.6 0.3 J ND 
MW3 EVMW3-W-26328 4/25/09 56.5-71.5 MW 9.1 0.4 J ND 
MW3 EVMW3-W-29745 4/8/10 56.5-71.5 MW 13 0.5 J ND 
MW3 EVMW3-W-29772 4/28/11 56.5-71.5 MW 11 0.4 J ND 
MW3 EVMW3DUP-W-29785d 4/28/11 56.5-71.5 MW 12 0.3 J ND 
   

       MW4 EVMW4-W-20117 3/23/06 48.5-68.5 MW 316 13 ND 
MW4 EVMW4-W-23444 4/2/08 48.5-68.5 MW 244 7.9 ND 
MW4 EVMW4-W-29746 4/9/10 48.5-68.5 MW 245 8.4 ND 
MW4 EVMW4-W-29746DUPd 4/9/10 48.5-68.5 MW 253 8.8 ND 
MW4 EVMW4-W-29773 4/28/11 48.5-68.5 MW 104 4.0 ND 
    

       SB09 EVSB09-W-20098 3/22/06 51-57 CPT/P 90 5.1 ND 
SB09 EVSB09-W-23448 4/9/08 51-57 CPT/P 51 2.3 ND 
SB09 EVSB09-W-26330 4/26/09 51-57 CPT/P 114 5.4 ND 
SB09 EVSB09-W-29747 4/9/10 51-57 CPT/P 72 4.9 ND 
SB09 EVSB09-W-29747DUPd 4/9/10 51-57 CPT/P 75 5.3 ND 
SB09 EVSB09DUP-W-29760d 4/9/10 51-57 CPT/P 63 4.5 ND 
SB09 EVSB09-W-29774 4/27/11 51-57 CPT/P 49 3.9 ND 
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TABLE 3.2  (Cont.)  

    
       

     
Concentration (µg/L) 

      
       

  
Sample Depth Sample Carbon 

 
Methylene 

Location Sample Date (ft BGL) Typea Tetrachloride Chloroform Chloride 
        

  
    

    
       SB34 EVSB34-W-12857 3/28/01 46-49 CPT 2.2 1.3 ND 

SB34 EVSB34-W-12854 3/28/01 49-53 CPT ND ND ND 
SB34 EVSB34-W-20097 3/22/06 46-53 CPT/P 29 8.6 ND 
SB34 EVSB34-W-23451 4/9/08 46-53 CPT/P 3.2 1.1 ND 
SB34 EVSB34-W-26331 4/26/09 46-53 CPT/P 4.4 1.9 ND 
SB34 EVSB34-W-29748 4/9/10 46-53 CPT/P 2.7 0.5 J ND 
SB34 EVSB34-W-29775 4/27/11 46-53 CPT/P 1.1 0.7 J ND 
     

      SB49 EVSB49-W-20095 3/22/06 51-55 CPT/P 0.9 J ND ND 
SB49 EVSB49-W-23452 4/8/08 51-55 CPT/P 2.1 ND ND 
SB49 EVSB49-W-26332 4/26/09 51-55 CPT/P 3.2 ND ND 
SB49 EVSB49-W-29749 4/8/10 51-55 CPT/P 3.3 ND ND 
SB49 EVSB49-W-29776 4/28/11 51-55 CPT/P 3.0 ND ND 
    

       SB60 EVSB60-W-23453 4/2/08 56.7-61.7 CPT/P 67 2.1 ND 
SB60 EVSB60-W-26333 4/26/09 56.7-61.7 CPT/P 112 3.7 ND 
SB60 EVSB60-W-29450 4/8/10 56.7-61.7 CPT/P 86 3.2 ND 
SB60 EVSB60-W-29777 4/28/11 56.7-61.7 CPT/P 38 1.9 ND 
    

       SB62 EVSB62-W-20088 3/21/06 33-41 CPT/P 0.7 J ND ND 
SB62 EVSB62-W-23454 4/2/08 33-41 CPT/P 0.3 J ND ND 
SB62 EVSB62-W-26334 4/25/09 33-41 CPT/P 1.7 ND ND 
SB62 EVSB62-W-29751 4/9/10 33-41 CPT/P 4.0 ND ND 
SB62 EVSB62-W-29778 4/28/11 33-41 CPT/P 0.7 J ND ND 
    

       SB63 EVSB63-W-20087 3/21/06 20-25 CPT/P ND ND ND 
SB63 EVSB63-W-23455 4/2/08 20-25 CPT/P ND ND ND 
SB63 EVSB63-W-26335 4/25/09 20-25 CPT/P ND ND ND 
SB63 EVSB63-W-29752 4/9/10 20-25 CPT/P 0.4 J ND ND 
SB63 EVSB63-W-29779 4/28/11 20-25 CPT/P ND ND ND 
    

       SB64 EVSB64-W-20086 3/21/06 22-27 CPT/P ND ND ND 
SB64 EVSB64-W-23456 4/2/08 22-27 CPT/P ND ND ND 
SB64 EVSB64-W-26336 4/25/09 22-27 CPT/P ND ND ND 
SB64 EVSB64-W-29753 4/9/10 22-27 CPT/P 2.3 ND ND 
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TABLE 3.2  (Cont.)  

    
       

     
Concentration (µg/L) 

      
       

  
Sample Depth Sample Carbon 

 
Methylene 

Location Sample Date (ft BGL) Typea Tetrachloride Chloroform Chloride 
        

  
    

    
       SB64 EVSB64-W-29780 4/28/11 22-27 CPT/P ND ND ND 

SB64 EVSB64-W-29780DUPd 4/28/11 22-27 CPT/P ND ND ND 
    

       SB72 EVSB72-W-20100 3/23/06 32-42 CPT/P 0.4 J ND ND 
SB72 EVSB72-W-23458 4/9/08 32-42 CPT/P ND ND ND 
SB72 EVSB72-W-26337 4/25/09 32-42 CPT/P ND ND ND 
SB72 EVSB72-W-29754 4/8/10 32-42 CPT/P ND ND ND 
SB72 EVSB72DUP-W-29759d 4/8/10 32-42 CPT/P ND ND ND 
    

       SB77 EVSB77-W-20090 3/21/06 40-55 CPT/P ND ND ND 
SB77 EVSB77-W-23459 4/1/08 40-55 CPT/P ND ND ND 
SB77 EVSB77-W-26338 4/26/09 40-55 CPT/P ND ND ND 
SB77 EVSB77-W-29455 4/8/10 40-55 CPT/P ND ND ND 
    

       SB78 EVSB78-W-20107 3/24/06 30-40 CPT/P ND ND ND 
SB78 EVSB78-W-23460 4/1/08 30-40 CPT/P ND ND ND 
SB78 EVSB78-W-26339 4/26/09 30-40 CPT/P ND ND ND 
SB78 EVSB78-W-29756 4/8/10 30-40 CPT/P ND ND ND 
SB78 EVSB78-W-29781 4/28/11 30-40 CPT/P ND ND ND 
    

       SB80 EVSB80-W-20127 3/24/06 46.2-70.7 CPT/P 0.3 J ND ND 
SB80 EVSB80-W-23463 4/2/08 46.2-70.7 CPT/P 0.8 J ND ND 
SB80 EVSB80-W-26340 4/25/09 46.2-70.7 CPT/P 1.3 ND ND 
SB80 EVSB80-W-29757 4/8/10 46.2-70.7 CPT/P 1.7 ND ND 
SB80 EVSB80-W-29782 4/27/11 46.2-70.7 CPT/P 1.4 ND ND 
    

       SB88 EVSB88-W-20124 3/24/06 62-72 CPT/P 114 3.2 ND 
SB88 EVSB88-W-23464 4/8/08 62-72 CPT/P 159 5.0 ND 
SB88 EVSB88-W-26341 4/26/09 62-72 CPT/P 234 7.9 ND 
SB88 EVSB88-W-29758 4/8/10 62-72 CPT/P 212 7.6 ND 
SB88 EVSB88-W-29783 4/28/11 62-72 CPT/P 69 3.8 ND 
     

       QC EVQCIR-W-29786d 4/27/11 – RI ND ND ND 
QC EVQCTB-W-29789d 4/27/11 – TB ND ND ND 
QC EVDIH2O-W-29788d 4/28/11 – FB ND ND ND 
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TABLE 3.2  (Cont.)  

    
       

     
Concentration (µg/L) 

      
       

  
Sample Depth Sample Carbon 

 
Methylene 

Location Sample Date (ft BGL) Typea Tetrachloride Chloroform Chloride 
        

  
    

    
       QC EVQCIR-W-29787d 4/28/11 – RI ND ND ND 

QC EVQCTB-W-29790d 4/28/11 – TB ND ND ND 
QC EVQCTB-W-29791d 4/29/11 – TB ND ND ND 
      

  
    

  
a Sample types: CPT, cone penetrometer; CPT/P, piezometer; FB, field blank; MW, monitoring well; RI, rinsate; TB, trip 

blank.  
 
b Qualifier J indicates an estimated concentration below the purge-and-trap method quantitation limit of 1.0 µg/L. 
 
c ND, not detected at an instrument detection limit  of 0.1 µg/L. 
 
d Quality control sample in 2010 or 2011. 
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TABLE 3.3  Field measurements for groundwater samples collected in 2001-2011 at monitoring locations in the approved monitoring network. 

    
          

        
Oxidation- 

  
       

Dissolved Reduction Carbon 
 

  
Sample Depth Temperature 

 
Conductivity Oxygen Potential Dioxide Iron(II) 

Location Sample Date (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) 
      

 
              

   
          MW1 EVMW1-W-20103 3/23/06 41-51 13.1 7.26 1236 – – – – 

MW1 EVMW1-W-23441 4/1/08 41-51 9.9 6.89 1251 2.06 201 – 0.00 
MW1 EVMW1-W-26326 4/25/09 41-51 13.0 6.85 1039 1.87 167 – – 
MW1 EVMW1-W-29743 4/8/10 41-51 11.9 6.78 945 1.87 96 – – 
MW1 EVMW1-W-29770 4/27/11 41-51 12.6 6.83 898 2.15 101 – 0.00 
    

          MW2 EVMW2-W-23442 4/9/08 59-79 12.7 7.51 693 6.08 173 – 0.01 
MW2 EVMW2-W-26327 4/26/09 59-79 17.3 7.14 585 5.46 173 – – 
MW2 EVMW2-W-29744 4/8/10 59-79 15.2 7.12 555 6.33 256 – 0.00 
MW2 EVMW2-W-29771 4/27/11 59-79 13.3 7.62 528 9.83 105 – 0.04 
    

          MW3 EVMW3-W-23443 4/1/08 56.5-71.5 11.0 7.18 746 2.65 150 – 0.18 
MW3 EVMW3-W-26328 4/25/09 56.5-71.5 13.5 7.36 660 2.88 -82 – – 
MW3 EVMW3-W-29745 4/8/10 56.5-71.5 13.3 6.91 564 2.93 -2 – 0.04 
MW3 EVMW3-W-29772 4/28/11 56.5-71.5 13.8 7.37 534 3.50 91 – 0.03 
    

          MW4 EVMW4-W-20117 3/23/06 48.5-68.5 12.8 7.17 675 0.40 218 25 0.21 
MW4 EVMW4-W-23444 4/2/08 48.5-68.5 9.7 7.25 817 3.03 185 – 0.00 
MW4 EVMW4-W-29746 4/9/10 48.5-68.5 13.1 7.13 628 2.81 178 – 0.00 
MW4 EVMW4-W-29773 4/28/11 48.5-68.5 15.4 7.27 612 3.11 99 – 0.02 
    

          SB09 EVSB09-W-20098 3/22/06 51-57 10.2 7.42 862 – – – – 
SB09 EVSB09-W-23448 4/9/08 51-57 9.0 7.36 616 2.71 186 – 0.00 
SB09 EVSB09-W-26330 4/26/09 51-57 13.5 7.05 692 2.22 210 – – 
SB09 EVSB09-W-29747 4/9/10 51-57 19.0 6.97 612 3.91 223 – 0.01 
SB09 EVSB09-W-29774 4/27/11 51-57 13.8 7.05 645 6.31 106 – 0.15 
    

          SB34 EVSB34-W-12857 3/28/01 46-49 14.7 7.87 767 – – – – 
SB34 EVSB34-W-12854 3/28/01 49-53 13.2 7.57 757 – – – – 
SB34 EVSB34-W-20097 3/22/06 46-53 11.3 7.31 781 – – – – 
SB34 EVSB34-W-23451 4/9/08 46-53 10.5 7.08 924 0.98 178 – 0.05 
SB34 EVSB34-W-26331 4/26/09 46-53 13.6 7.18 858 1.62 -146 – – 
SB34 EVSB34-W-29748 4/9/10 46-53 13.9 6.79 769 1.10 131 – 0.00 
SB34 EVSB34-W-29775 4/27/11 46-53 12.8 6.84 716 1.36 70 – 0.02 
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TABLE 3.3  (Cont.)  

    
          

        
Oxidation- 

  
       

Dissolved Reduction Carbon 
 

  
Sample Depth Temperature 

 
Conductivity Oxygen Potential Dioxide Iron(II) 

Location Sample Date (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) 
      

 
              

   
          SB49 EVSB49-W-20095 3/22/06 51-55 11.3 7.15 649 – – – – 

SB49 EVSB49-W-23452 4/8/08 51-55 9.4 7.68 618 3.79 136 – 0.04 
SB49 EVSB49-W-26332 4/26/09 51-55 15.5 7.54 583 6.70 -140 – – 
SB49 EVSB49-W-29749 4/8/10 51-55 14.1 7.14 505 5.02 58 – 0.12 
SB49 EVSB49-W-29776 4/28/11 51-55 15.5 7.36 497 5.16 138 – 0.00 
    

          SB60 EVSB60-W-23453 4/2/08 56.7-61.7 14.7 7.58 660 4.10 211 – 0.00 
SB60 EVSB60-W-26333 4/26/09 56.7-61.7 17.4 7.16 630 5.26 179 – – 
SB60 EVSB60-W-29450 4/8/10 56.7-61.7 17.8 7.18 623 5.80 240 – 0.00 
SB60 EVSB60-W-29777 4/28/11 56.7-61.7 18.9 7.20 643 11.12 141 – 0.18 
    

          SB62 EVSB62-W-20088 3/21/06 33-41 11.5 7.52 722 – – – – 
SB62 EVSB62-W-23454 4/2/08 33-41 7.0 7.75 761 4.33 221 – 0.00 
SB62 EVSB62-W-26334 4/25/09 33-41 12.0 7.24 696 6.17 156 – – 
SB62 EVSB62-W-29751 4/9/10 33-41 20.4 7.26 628 6.42 238 – 0.00 
SB62 EVSB62-W-29778 4/28/11 33-41 22.1 7.37 697 9.81 115 – 0.12 
    

          SB63 EVSB63-W-20087 3/21/06 20-25 6.5 6.92 688 – – – – 
SB63 EVSB63-W-23455 4/2/08 20-25 14.7 6.62 707 0.74 158 – 0.08 
SB63 EVSB63-W-26335 4/25/09 20-25 12.0 6.46 606 1.01 -63 – – 
SB63 EVSB63-W-29752 4/9/10 20-25 18.4 6.28 505 0.35 68 – 0.00 
SB63 EVSB63-W-29779 4/28/11 20-25 20.2 6.21 630 1.92 69 – 0.41 
    

          SB64 EVSB64-W-20086 3/21/06 22-27 11.3 7.27 876 – – – – 
SB64 EVSB64-W-23456 4/2/08 22-27 10.5 7.07 826 1.21 169 – 0.16 
SB64 EVSB64-W-26336 4/25/09 22-27 11.2 6.79 784 2.45 -46 – – 
SB64 EVSB64-W-29753 4/9/10 22-27 15.5 6.67 708 1.45 256 – 0.00 
SB64 EVSB64-W-29780 4/28/11 22-27 17.6 6.47 749 1.09 116 – 0.04 
    

          SB72 EVSB72-W-20100 3/23/06 32-42 12.9 7.28 586 – – – – 
SB72 EVSB72-W-23458 4/9/08 32-42 12.9 7.08 593 4.73 182 – 0.10 
SB72 EVSB72-W-26337 4/25/09 32-42 12.7 7.01 553 5.89 163 – – 
SB72 EVSB72-W-29754 4/8/10 32-42 16.3 7.03 527 5.43 80 – 0.00 
    

          SB77 EVSB77-W-20090 3/21/06 40-55 11.9 7.58 692 – – – – 



 

 

Everest, K
ansas, M

onitoring in 2011 
3-11 

Version 01, 12/19/11 

TABLE 3.3  (Cont.)  

    
          

        
Oxidation- 

  
       

Dissolved Reduction Carbon 
 

  
Sample Depth Temperature 

 
Conductivity Oxygen Potential Dioxide Iron(II) 

Location Sample Date (ft BGL) (°C) pH (µS/cm) (mg/L) (mV) (mg/L) (mg/L) 
      

 
              

   
          SB77 EVSB77-W-23459 4/1/08 40-55 9.9 7.60 653 5.44 163 – 0.12 

SB77 EVSB77-W-26338 4/26/09 40-55 19.9 7.45 709 8.88 -122 – – 
SB77 EVSB77-W-29455 4/8/10 40-55 15.9 7.09 671 6.89 98 – 0.08 
    

          SB78 EVSB78-W-20107 3/24/06 30-40 12.2 7.41 653 – – – – 
SB78 EVSB78-W-23460 4/1/08 30-40 10.1 7.64 621 4.74 161 – 0.00 
SB78 EVSB78-W-26339 4/26/09 30-40 18.2 7.54 597 6.73 -134 – – 
SB78 EVSB78-W-29756 4/8/10 30-40 16.3 7.18 513 5.06 89 – 0.09 
SB78 EVSB78-W-29781 4/28/11 30-40 19.1 7.38 543 5.48 150 – 0.00 
    

          SB80 EVSB80-W-20127 3/24/06 46.2-70.7 12.3 7.14 679 3.30 212 25 0.46 
SB80 EVSB80-W-23463 4/2/08 46.2-70.7 17.2 7.14 706 5.30 222 – 0.00 
SB80 EVSB80-W-26340 4/25/09 46.2-70.7 15.3 7.21 592 4.78 164 – – 
SB80 EVSB80-W-29757 4/8/10 46.2-70.7 16.6 7.19 574 5.52 268 – 0.04 
SB80 EVSB80-W-29782 4/27/11 46.2-70.7 18.1 7.19 621 4.92 128 – 0.24 
    

          SB88 EVSB88-W-20124 3/24/06 62-72 12.9 6.96 717 4.58 183 25 0.46 
SB88 EVSB88-W-23464 4/8/08 62-72 8.2 7.23 758 5.23 242 – 0.11 
SB88 EVSB88-W-26341 4/26/09 62-72 18.0 7.16 628 4.19 182 – – 
SB88 EVSB88-W-29758 4/8/10 62-72 15.9 7.12 592 4.83 227 – 0.00 
SB88 EVSB88-W-29783 4/28/11 62-72 20.1 7.30 627 9.65 143 – 0.16 
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TABLE 3.4  Analytical results for VOCs in surface water samples 
collected during annual monitoring in 2009-2011. 

            

   
Concentration (µg/L) 

   
    

  
Sample Carbon 

 Location Sample Date Tetrachloride Chloroform 
   

       
    EV001 EV001-W-26320 4/24/09 NDa ND 

EV003 EV003-W-26321 4/24/09 ND ND 
EV005 EV005-W-26322 4/24/09 ND ND 
EV006 EV006-W-26323 4/24/09 ND ND 
EV008 EV008-W-26324 4/24/09 ND ND 
   

    EV001 EV001-W-29738 4/8/10 ND ND 
EV003 EV003-W-29739 4/8/10 ND ND 
EV005 EV005-W-29740 4/8/10 ND ND 
EV006 EV006-W-29741 4/8/10 ND ND 
EV008 EV008-W-29742 4/8/10 ND ND 
   

    EV001 EV001-W-29765 4/29/11 ND ND 
EV003 EV003-W-29766 4/29/11 ND ND 
EV005 EV005-W-29767 4/29/11 ND ND 
EV006 EV006-W-29768 4/29/11 ND ND 
EV008 EV008-W-29769 4/29/11 ND ND 
            
   

    a ND, not detected at an instrument detection limit of 0.1 µg/L. 
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TABLE 3.5  Analytical results for VOCs in tree branch samples collected on July 29, 2011.a 

                    
      Concentration (µg/kg)  
     Height      
  Sample above Chain of Analysis Carbon   

Location Sample Time Ground (ft) Custody Date and Time Tetrachloride Chloroform Sample Description 
                  
           
EV004 EV004-B-29751   9:10 4 6618 8/23/11  17:27 NDb ND Up 4 ft, out 1 ft. 
EV005 EV005-B-29756   9:20 5 6618 8/23/11  2:56 ND ND Up 5 ft. Still alive, but down in stream. 
EV006 EV006-B-29760   9:33 3 6618 8/25/11  21:03 ND ND Up 3 ft; sucker. 
EV007 EV007-no sample   9:40 – – – – – Tree dead; no sample collected. 
EV008A EV008A-B-29765   9:55 6 6618 8/22/11  22:10 ND 0.9 Mulberry cannot be sampled; shade 

pruning. Sampled hackberry about 
5 ft east. Moved stake. 

EV009 EV009-B-29767   10:06 3 6618 8/25/11  21:44 ND ND Up 3 ft; sucker. 
EV010 EV010-B-29766   10:10 4 6618 8/23/11  1:35 ND ND Up 4 ft. 
EV013 EV013-B-29750   9:06 4 6618 8/23/11  0:53 ND ND Up 4 ft; sucker. 
EV016 EV016-B-29754   9:17 4 6618 8/22/11  20:48 ND 1.0 Up 4 ft; sucker. 
EV017 EV017-B-29758   9:27 3 6619 8/23/11  14:42 ND ND Up 3 ft; sucker. 
EV018 EV018-B-29759   9:29 3 6619 8/22/11  22:50 ND ND Up 3 ft; sucker. 
EV019 EV019-B-29761   9:35 4 6618 8/23/11  16:45 ND ND Up 4 ft; sucker. 
EV020 EV020-B-29763   9:47 3 6618 8/23/11  15:24 ND ND Up 3 ft. 
EV021 EV021-B-29752   9:14 7 6618 8/23/11  0:13 ND 1.9 Up 7 ft. Elm to north of dead willow. 
EV022 EV022-B-29755   9:18 5 6618 8/22/11  21:29 ND 1.8 Up 5 ft, out 4 ft. 
EV023 EV023-no sample   9:15 – – – – – Tree gone; no sample collected. 
EV024 EV024-B-29757   9:25 7 6619 8/22/11  23:32 ND ND Up 7 ft; sucker. 
EV025 EV025-B-29764   9:53 0 6618 8/25/11  19:00 ND ND Root sprout at base of tree. 
EV026 EV026-B-29768   10:04 7 6618 8/23/11  2:15 ND ND Up 7 ft, out 8 ft. 
EV027 EV027-B-29769   10:28 4 6618 8/23/11  16:05 ND ND New 2011 location, 600 ft east of 

creek on 120th St., south side. Up 
4 ft, out 1 ft. 

EV028 EV028-B-29747   10:30 5 6619 8/26/11  19:32 ND ND New 2011 location, 200 ft north of 
120th St., in creek among much 
trash near bathtub. Stem willow. 
Up 5 ft, out 1 ft. 

EV029 EV029-B-29748   10:40 5 6619 8/25/11  20:23 ND ND New 2011 location, 1191 Prairie Rd. 
Large white ash, up 5 ft; sucker. 

EV030 EV030-B-29749   10:48 8 6619 8/25/11  23:47 ND ND New 2011 location. Silver maple in 
front of house. Up 8 ft, out 2 ft. 

EV031 EV031-B-29770   10:50 7 6619 8/25/11  19:41 ND ND New 2011 location. Large hackberry 
back near dog pen and barn. Up 
7 ft, out 3 ft. 
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TABLE 3.5  (Cont.) 
 

a Branch samples collected from existing trees were shipped to the AGEM Laboratory on August 1, 2011, and analyzed by modified EPA Method SW3810 for 
carbon tetrachloride  and chloroform. 

 
b ND, not detected at a detection limit of 0.4 µg/kg for carbon tetrachloride or 0.75 µg/kg for chloroform. 
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FIGURE 3.1  Potentiometric surface interpreted from groundwater levels measured on April 27-28, 2011. 
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FIGURE 3.2  Historical potentiometric surface interpretations from groundwater levels measured in 2008, 2009, 2010, and 2011. 
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FIGURE 3.3  Lateral distribution of carbon tetrachloride in groundwater in April 2011. 
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FIGURE 3.4  Lateral distribution of chloroform in groundwater in April 2011. 
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FIGURE 3.5  Interpreted carbon tetrachloride contaminant plume in groundwater at Everest, for data collected in April 2011. 
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FIGURE 3.6  Historical interpretations of the carbon tetrachloride contaminant plume in groundwater at Everest, for data collected in 2001-2002, 2006, 2008, 2009, 2010, and 2011. 
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4  Conclusions and Recommendations 

 
4.1  Conclusions 

The findings of the 2011 monitoring at Everest support the following conclusions: 

• Measurements of groundwater levels obtained manually during annual 
monitoring in 2009-2011 (and through the use of automatic recorders in 2002-
2010) have consistently indicated an initial direction of groundwater flow 
from the former CCC/USDA facility to the north-northwest and toward the 
Nigh property, then west-southwest from the Nigh property toward the 
intermittent creek that lies west of the former CCC/USDA facility and the 
Nigh property.  

• At most of the monitored locations, carbon tetrachloride concentrations 
decreased in April 2011 relative to 2010 results. Noteworthy decreases of 
> 50% occurred at locations MW4, MW60, and MW88, in the most 
concentrated part of the plume. 

• Comparison of accumulated data demonstrates that the area of the carbon 
tetrachloride plume with concentrations > 200 µg/L has decreased markedly 
over time and suggests a generally decreasing trend in contaminant levels. 

• The trace increases in carbon tetrachloride concentrations observed in 2010 at 
locations SB63 and SB64 were notable because of the locations’ proximity to 
the downgradient intermittent creek. However, these increases were not 
confirmed in sampling in 2011. 

• The results of the April 2011 monitoring event continue to support the 
interpretation, made during the 9-yr observation period from 2001 to 2010, 
that the migration rate for contamination in groundwater toward the 
intermittent creek is very slow.  
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• No carbon tetrachloride was detected in five samples of surface water 
collected from the intermittent creek west of the former CCC/USDA facility 
and the Nigh property, or in tree branch tissue samples collected at locations 
along the banks of the creek. These observations indicate that the carbon 
tetrachloride contamination identified at Everest has, to date, not impacted the 
surface waters of the intermittent creek. 

 
4.2  Recommendations 

The findings of the annual monitoring at Everest in 2011 support the following 
recommendations: 

• In view of the slow migration of contamination in the groundwater 
documented during the 10-yr observation period from 2001 to 2011, the 
present (annual) KDHE-approved frequency for monitoring of the 
groundwater and surface waters at this site remains protective of human health 
and the environment. 

• In keeping with the approved monitoring plan, the next annual groundwater 
sampling event will occur in April 2012. As recommended in the report of 
2009 monitoring (Argonne 2010a), and with KDHE (2010) approval, 
sampling at monitoring points SB72 and SB77 has been discontinued. 

• Surface water and vegetation sampling during the spring and summer of 2012 
will be protective in identifying any potential effects in surface water or in 
vegetation along the intermittent creek. 
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Appendix A: 

Sequence of Sampling Activities during the  
2011 Annual Monitoring Event at Everest 
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TABLE A.1  Sequence of sampling activities during annual monitoring in 2011. 

               
Sample Sample     Depth Chain of Shipping  

Date Time Sample Location Medium Typea (ft BGL) Custody Date Sample Description 
               
            
4/27/11 12:31 EVSB34-W-29775 SB34 Water CPT/P 46-53 2954 4/27/11 Depth to water = 13.28 ft. Depth of 1-in. 

well = 53 ft. Sample collected by using 
low-flow bladder pump positioned at 
49.5 after purging of 2 L.  

4/27/11 13:46 EVMW1-W-29770 MW1 Water MW 41-51 2954 4/27/11 Depth to water = 8.83 ft. Depth of 4-in. 
well = 50.5 ft. Sample collected by 
using low-flow bladder pump 
positioned at 46 ft after purging of 8 L. 

4/27/11 15:22 EVSB09-W-29774 SB09 Water CPT/P 51-57 2954 4/27/11 Depth to water = 23.93 ft. Depth of 1-in. 
well = 55.2 ft. Sample collected by 
using low-flow bladder pump 
positioned at 54 ft after purging of 2 L.  

4/27/11 16:00 EVQCIR-W-29786 QC Water RI – 2954 4/27/11 Rinsate of decontaminated flow line after 
collection of sample EVSB09-W-
29774. 

4/27/11 17:06 EVMW2-W-29771 MW2 Water MW 59-79 2954 4/27/11 Depth to water = 51.69 ft. Depth of 4-in. 
well = 79.9 ft. Sample collected by 
using low-flow bladder pump 
positioned at 69 ft after purging of 
13 L.  

4/27/11 17:07 EVMW2DUP-W-29784 MW2 Water MW 59-79 2954 4/27/11 Replicate of sample EVMW2-W-29771. 
4/27/11 18:33 EVSB80-W-29782 SB80 Water CPT/P 46.2-70.7 2954 4/27/11 Depth to water = 47.82 ft. Depth of 1-in. 

well = 70.7 ft. Sample collected by 
using low-flow bladder pump 
positioned at 58.45 ft after purging of 
1 L. 

4/27/11 18:45 EVQCTB-W-29789 QC Water TB – 2954 4/27/11 Trip blank sent to the AGEM Laboratory 
for organic analysis with samples listed 
on COC 2954. 

4/28/11 10:52 EVSB60-W-29777 SB60 Water CPT/P 56.7-61.7 2955 4/28/11 Depth to water = 51.44 ft. Depth of 1-in. 
well = 67.5 ft. Sample collected by 
using low-flow bladder pump 
positioned at 59.2 ft after purging of 
1 L.  

4/28/11 11:10 EVMW3-W-29772 MW3 Water MW 56.5-71.5 2955 4/28/11 Depth to water = 39.72 ft. Depth of 2-in. 
well = 69.72 ft. Sample collected by 
using low-flow bladder pump 
positioned at 64 ft after purging of 7 L.    
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TABLE A.1  (Cont.)  

               
Sample Sample     Depth Chain of Shipping  

Date Time Sample Location Medium Typea (ft BGL) Custody Date Sample Description 
               
            
4/28/11 11:11 EVMW3DUP-W-29785 MW3 Water MW 56.5-71.5 2955 4/28/11 Replicate of sample EVMW3-W-29772. 
4/28/11 12:42 EVSB88-W-29783 SB88 Water CPT/P 62-72 2955 4/28/11 Depth to water = 51.82 ft. Depth of 1-in. 

well = 70.5 ft. Sample collected by 
using low-flow bladder pump 
positioned at 67 ft after purging of 
1.5 L.  

4/28/11 12:46 EVMW4-W-29773 MW4 Water MW 48.5-68. 2955 4/28/11 Depth to water = 43.46 ft. Depth of 2-in. 
well = 70 ft. Sample collected by using 
low-flow bladder pump positioned at 
58.5 ft after purging of 7.5 L.  

4/28/11 14:24 EVSB49-W-29776 SB49 Water CPT/P 51-55 2955 4/28/11 Depth to water = 40.88 ft. Depth of 1-in. 
well = 58.4 ft. Sample collected by 
using low-flow bladder pump 
positioned at 53 ft after purging of 
2.2 L.  

4/28/11 14:40 EVSB63-W-29779 SB63 Water CPT/P 20-25 2955 4/28/11 Depth to water = 18.87 ft. Depth of 1-in. 
well = 24.5 ft. Sample collected by 
using low-flow bladder pump 
positioned at 22.5 ft after purging of 
1.25 L.  

4/28/11 15:00 EVQCIR-W-29787 QC Water RI – 2955 4/28/11 Rinsate of decontaminated flow line after 
collection of sample EVSB63-W-
29779. 

4/28/11 15:46 EVSB78-W-29781 SB78 Water CPT/P 30-40 2955 4/28/11 Depth to water = 28.38 ft. Depth of 1-in. 
well = 41.4 ft. Sample collected by 
using low-flow bladder pump 
positioned at 35 ft after purging of 
2.2 L. 

4/28/11 16:13 EVSB64-W-29780 SB64 Water CPT/P 22-27 2955 4/28/11 Depth to water = 20.02 ft. Depth of 1-in. 
well = 26.3 ft. Sample collected by 
using low-flow bladder pump 
positioned at 24.5 ft after purging of 
1.75 L.  

4/28/11 17:15 EVDIH2O-W-29788 QC Water FB – 2955 4/28/11 Field blank of water used for equipment 
decontamination in April 2011. 

4/28/11 17:20 EVQCTB-W-29790 QC Water TB – 2955 4/28/11 Trip blank sent to the AGEM Laboratory 
for organic analysis with samples listed 
on COC 2955. 
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TABLE A.1  (Cont.)  

               
Sample Sample     Depth Chain of Shipping  

Date Time Sample Location Medium Typea (ft BGL) Custody Date Sample Description 
               
            
4/28/11 17:33 EVSB62-W-29778 SB62 Water CPT/P 33-41 2955 4/28/11 Depth to water = 31.51 ft. Depth of 1-in. 

well = 40.5 ft. Sample collected by 
using low-flow bladder pump 
positioned at 37 ft after purging of 1 L. 

4/29/11 11:54 EV005-W-29767 EV005 Water SW – 2957 5/2/11 Water sample from creek. 
4/29/11 12:08 EV006-W-29768 EV006 Water SW – 2957 5/2/11 Water sample from creek. 
4/29/11 12:14 EV008-W-29769 EV008 Water SW – 2957 5/2/11 Water sample from creek. 
4/29/11 13:00 EV003-W-29766 EV003 Water SW – 2957 5/2/11 Water sample from creek. 
4/29/11 13:00 EVQCTB-W-29791 QC Water TB – 2957 5/2/11 Trip blank sent to the AGEM Laboratory 

for organic analysis with samples listed 
on COC 2957. 

4/29/11 13:14 EV001-W-29765 EV001 Water SW – 2957 5/2/11 Water sample from creek. 
7/29/11 9:06 EV013-B-29750 EV013 Veg Branch – 6618 8/1/11 Up 4 ft; sucker. 
7/29/11 9:10 EV004-B-29751 EV004 Veg Branch – 6618 8/1/11 Up 4 ft, out 1 ft. 
7/29/11 9:14 EV021-B-29752 EV021 Veg Branch – 6618 8/1/11 Up 7 ft. Elm north of dead willow. 
7/29/11 9:15 EV023-no sample EV023 Veg Branch –   Tree gone, no sample collected. 
7/29/11 9:17 EV016-B-29754 EV016 Veg Branch – 6618 8/1/11 Up 4 ft; sucker. 
7/29/11 9:18 EV022-B-29755 EV022 Veg Branch – 6618 8/1/11 Up 5 ft, out 4 ft. 
7/29/11 9:20 EV005-B-29756 EV005 Veg Branch – 6618 8/1/11 Up 5 ft. Still alive, but down in stream. 
7/29/11 9:25 EV024-B-29757 EV024 Veg Branch – 6619 8/1/11 Up 7 ft; sucker. 
7/29/11 9:27 EV017-B-29758 EV017 Veg Branch – 6619 8/1/11 Up 3 ft; sucker. 
7/29/11 9:29 EV018-B-29759 EV018 Veg Branch – 6619 8/1/11 Up 3 ft; sucker. 
7/29/11 9:33 EV006-B-29760 EV006 Veg Branch – 6618 8/1/11 Up 3 ft; sucker. 
7/29/11 9:35 EV019-B-29761 EV019 Veg Branch – 6618 8/1/11 Up 4 ft; sucker. 
7/29/11 9:40 EV007-no sample EV007 Veg Branch –   Tree dead; no sample collected. 
7/29/11 9:47 EV020-B-29763 EV020 Veg Branch – 6618 8/1/11 Up 3 ft. 
7/29/11 9:53 EV025-B-29764 EV025 Veg Branch – 6618 8/1/11 Root sprout at base of tree. 
7/29/11 9:55 EV008A-B-29765 EV008A Veg Branch – 6618 8/1/11 Mulberry cannot be sampled; shade 

pruning. Sampled hackberry about 5 ft 
east. Moved stake. 

7/29/11 10:04 EV026-B-29768 EV026 Veg Branch – 6618 8/1/11 Up 7 ft, out 8 ft. 
7/29/11 10:06 EV009-B-29767 EV009 Veg Branch – 6618 8/1/11 Up 3 ft; sucker. 
7/29/11 10:10 EV010-B-29766 EV010 Veg Branch – 6618 8/1/11 Up 4 ft. 
7/29/11 10:28 EV027-B-29769 EV027 Veg Branch – 6618 8/1/11 New 2011 location, 600 ft east of creek on 

120th St., south side. Up 4 ft, out 1 ft. 
7/29/11 10:30 EV028-B-29747 EV028 Veg Branch – 6619 8/1/11 New 2011 location, 200 ft north of 120th 

St., in creek among much trash near 
bathtub. Stem willow. Up 5 ft, out 1 ft. 
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TABLE A.1  (Cont.)  

               
Sample Sample     Depth Chain of Shipping  

Date Time Sample Location Medium Typea (ft BGL) Custody Date Sample Description 
               
            
7/29/11 10:40 EV029-B-29748 EV029 Veg Branch – 6619 8/1/11 New 2011 location, 1191 Prairie Rd. 

Large white ash, up 5 ft; sucker. 
7/29/11 10:48 EV030-B-29749 EV030 Veg Branch – 6619 8/1/11 New 2011 location. Silver maple in front of 

house. Up 8 ft, out 2 ft. 
7/29/11 10:50 EV031-B-29770 EV031 Veg Branch – 6619 8/1/11 New 2011 location. Large hackberry back 

near dog pen and barn. Up 7 ft, out 
3 ft. 

                 
 
a Sample type abbreviations: CPT/P, piezometer; FB, field blank; MW, monitoring well; RI, rinsate; SW, surface water; TB, trip blank. 
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TABLE B.1 Analytical results from the AGEM Laboratory for quality control samples collected during annual monitoring in 2011. 

   
         

      
Concentration (µg/L) 

    
         

  
Sample Depth  

 
Analysis Carbon 

 
Methylene 

 Location Sample Date (ft BGL) Medium Date Tetrachloride Chloroform Chloride Sample Type 
                      
   

         EV008 EV008-W-29769 4/29/11 – Water 5/3/11 NDa ND ND Primary sample 
EV008 EV008-W-29769DUP 4/29/11 – Water 5/3/11 ND ND ND Duplicate analysis 
           

 MW2 EVMW2-W-29771 4/27/11 59-79 Water 4/28/11 70 2.5 ND Primary sample 
MW2 EVMW2DUP-W-29784 4/27/11 59-79 Water 4/28/11 62 2.2 ND Replicate sample 
           

 MW3 EVMW3-W-29772 4/28/11 56.5-71.5 Water 4/29/11 11 0.4 Jb ND Primary sample 
MW3 EVMW3DUP-W-29785 4/28/11 56.5-71.5 Water 4/29/11 12 0.3 J ND Replicate sample 
           

 SB64 EVSB64-W-29780 4/28/11 22-27 Water 4/29/11 ND ND ND Primary sample 
SB64 EVSB64-W-29780DUP 4/28/11 22-27 Water 4/29/11 ND ND ND Duplicate analysis 
           

 QC EVQCIR-W-29786 4/27/11 – Water 4/28/11 ND ND ND Equipment rinsate 
QC EVQCTB-W-29789 4/27/11 – Water 4/28/11 ND ND ND Trip blank 
QC EVQCIR-W-29787 4/28/11 – Water 4/29/11 ND ND ND Equipment rinsate 
QC EVDIH2O-W-29788 4/28/11 – Water 4/29/11 ND ND ND Field blank 
QC EVQCTB-W-29790 4/28/11 – Water 4/29/11 ND ND ND Trip blank 
QC EVQCTB-W-29791 4/29/11 – Water 5/3/11 ND ND ND Trip blank 
                      
 
a ND, not detected at an instrument detection limit of 0.1 µg/L. 
 
b Qualifier J indicates an estimated concentration below the purge-and-trap method quantitation limit of 1.0 µg/L. 
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TABLE B.2  Analytical results for verification groundwater samples collected during annual monitoring in 2011. 

                        

    
Concentration (µg/L) 

   
          

    
AGEM Laboratory 

 
TestAmerica 

   
          

  
Sample Depth Carbon 

 
Methylene 

 
Carbon 

 
Methylene 

Location Sample Date (ft BGL) Tetrachloride Chloroform Chloride 
 

Tetrachloride Chloroform Chloride 
   

             
          SB34 EVSB34-W-29775 4/27/2011 46-53 1.1 0.7 Ja NDb  1.0 0.72 ND 

SB63 EVSB63-W-29779 4/28/2011 20-25 ND ND ND  0.13 J Bc ND ND 
SB64 EVSB64-W-29780 4/28/2011 22-27 ND ND ND  0.13 J B ND ND 
QC EVQCTB-W-29790 4/28/2011 – ND ND ND  ND ND ND 
                        
 
a Qualifier J indicates an estimated concentration below the method quantitation limit of 1.0 µg/L for analysis at the AGEM Laboratory by modified EPA 

Method 524.2 or 0.5 µg/L for analysis at TestAmerica by EPA Method SOM01 (volatiles trace analysis). 
 
b ND, not detected at an instrument detection limit of 0.1 µg/L. 
 
c Qualifier B indicates that the contaminant was present in the associated method blank. 
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Supplement 1: 

Wastewater Analysis Data from Pace Analytical Services, Inc. 
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Supplement 2: 

Groundwater Verification Data from  
TestAmerica Laboratories, Inc. 
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